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Foreword 

 

 
It delights me to write the foreword to this Book of Conference Proceedings of the Machakos 

University 1st Annual International Conference that was held from 17th-19th April 2018 at the 

Machakos University Hotel. The theme of the conference: Harnessing Scientific Research, 

Innovation and Technology for Sustainable Development,was an invitation to share and 

discuss research findings, opinions and thoughts on international initiatives to promote 

sustainable development through research, innovation and technology as well as new methods 

engage the key drivers of higher and university education.  

 

The Five Conference Sub-themes (Agriculture, Food Security, and Agribusiness for  Community 

Transformation; Transformative Development Through Language, Culture And Communication 

Technology; Innovative Approaches to Education and Training for Sustainable Development; 

Business and Innovative Approaches for Small & Medium Enterprise Development and Science, 

Technology, Engineering, Mathematics and Innovation For Industrial Transformation) have 

provided the basis upon which all papers and presentations have been arranged in this volume. 

 

Machakos University shall always endeavour to provide scholarly education through training, 

research and innovation for industrial and social-economic transformation of our communities. 

 

 

Thank you 

 

 

 

Prof. Lucy W. Irungu, Phd. 

Vice-Chancellor  

& 

Professor of Entomology 
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MESSAGE FROM THE EDITOR-IN-CHIEF, BOOK OF PROCEEDINGS 

 

 

This Book is a compilation of Proceedings from The 1st Annual Machakos University 

International Conference held on 17th -19th April 2018 in Machakos University, Kenya. It is a 

collection of the messages from the invited guests and papers presented and shared at the 

conference. The abstracts received were subjected through a review process for quality and 

content check before acceptance for the conference. For purpose of this book, the papers have 

been further subjected to an editorial process to ensure alignment and conformity to the set 

guidelines.  

 

On behalf of the Book of Conference Procedings Editorial Team I have great pleasure in 

presenting this book to you the presenters, authors, the research community, academicians and 

industry practitioners. It is my hope that these Proceedings will be a point of reference for the 

research community and scholars, and a trigger for further research across the five thematic 

areas. I further hope that the readings will inspire you to attend our next next annual international 

conference in 2019 to share your research and exchange ideas and knowledge with other 

researchers and participants. 

 

 

 

 

 

Prof. Robert Arasa 

Editor-in-Chief, Book of Proceedings 
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Education, Republic of Kenya. Amina has previously served as chairperson of the International 

Organization for Migration and the World Trade Organization’s General Council, as well as 

Assistant Secretary-General and Deputy Executive Director of the United Nations Environment 

Programme. She also served as the Cabinet Secretary in Ministry for Foreign Affairs in Kenya 

from May 2013 to February 2018.For her elementary studies, Amb. Amina attended the 

Township Primary School in Kakamega and later Butere Girls and Highlands Academy. Amb. 

Amina then proceeded to Ukraine on a scholarship to study at the University of Kiev.She 

completed the institution's courses, earning a Master of Laws (LLM) in International Law and 

later a Postgraduate Diploma (PGDip) in International Relations from the University of Oxford.  
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KEYNOTE SPEAKERS 

 

Prof. Hamadi Boga 

Principal Secretary, State Department for Agriculture Research 

 
Prof. Boga is Professor of Microbiology in the Department of Botany at the 

Jomo Kenyatta University of Agriculture and Technology. He has been 

Principal of Taita taveta University College and acting Vice Chancellor of 

Taita Taveta University. He is currently the Principal Secretary, State 

Department for Agriculture Research in the Ministry of Agriculture and 

Irrigation.  His speech is on Government synergies for Harnessing Scientific 

Research, Innovation and Technology for Sustainable Development. 

 

 

 

 

Prof. Chacha Nyaigotti-Chacha  

Chairman, Commission for University Education 

 
Professor Nyaigotti-Chacha is Swahili language educationalist. He has 

served as an executive secretary of the Inter-University Council for East 

Africa (2000–2010), and was the first CEO of the Kenyan Higher Education 

Loans Board (1995–2000). He is currently serving as the Chairman of the 

Kenyan Commission for University Education (CUE) and the Kenya 

Institute of Mass Communication (KIMC). His speech is on the Role of 

Universities in Harnessing Scientific Research, Innovation and Technology 

for Sustainable Development 

 

 

Eng. John Tanui 

Chief Executive Officer, Konza Technopolis Development 

Authority  

 
Eng. Tanui is the Chief Excutive officer of Konza Technopolis Development 

Authority, a semi-autonomous government agency tasked with building 

Kenya’s first smart techno city. Eng. John Tanui holds a Bachelor’s Degree 

of Technology in Electrical and Communication Engineering from Moi 

University and MBA in International Business from the University of 

Nairobi where he is currently pursuing Ph.D. in global business 

management. He is a member of the Institution of Engineers of Kenya 

(MIEK), a registered engineer and a member of the Academy of 

International Business. His speech is on Innovation and Technology for 

Sustainable Cities 
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MESSAGE FROM THE DEPUTY VICE-CHANCELOR 
(RESEARCH,INNOVATION AND LINKAGES) 

 

I am delighted to welcome you to this auspicious occasion of our 1st 

Annual International Conference. Under the theme:Harnessing 

Scientific Research, Innovation and Technology for Sustainable 

Development,this conference is one of a number of important efforts 

that Machakos University is making towards the realization of 

Sustainable Development Goals, and the Government of Kenya Big 

Four Agenda in line with the Kenya Vision 2030.  

 

The conference theme was split into the following five sub-themes.: 

1. Agriculture, Food Security, and Agribusiness for Community Transformation 

2. Transformative Development through Language, Culture and Communication Technology 

3. Innovative Approaches to Education and Training for Sustainable Development 

4. Business and Innovative Approaches for Small and Medium Enterprise Development 

5. Science, Technology, Engineering, Mathematics and Innovation for Industrial Transformation 

 

Guided by innovation domains, the sub-themes of the conference were crafted to embrace main 

drivers of sustainable development goals, namely: sharing knowledge through education; 

effective communication through technology; human explorations and imaginations through 

Science and Mathematics,  sustainable, long-term growth and job creation through  Small and 

Medium Enterprises and food for all through Agriculture and Food Security. This way,  

emphasize is put on innovation as  key driver in fast tracking economic growth based on 

knowledge.  Preparation of the conference started in August 2017 and the first call went out in 

September 2017. A total of 233 abstracts from eight (8) countries were received and out of these, 

195 were accepted. I therefore would like to welcome all these researchers to Machakos 

University and appreciate them for choosing to share their scientific and academic work in this 

conference. As part of the post-conference activities, all submitted papers will be peer reviewed. 

Accepted papers will appear in respective Machakos University Journals before the end of June 

2018. 

 

On behalf of the conference committee, I wish to acknowledge and appreciate support received 

from Machakos University, German Academic Exchange Service (DAAD), National Research 

Fund-Kenya, National Bank of Kenya, Standard Chartered Bank, Equity Bank, Agricultural 

Society of Kenya, Jubilee Insurance, Coca cola and Konza Technopolis Development Authority. 

The support made this conference possible. Further, this conference could not have been held 

without the support of my colleagues in the Conference Committee. The conference processes 

demanded enormous amount of time and energy. I therefore thank the committee members for 

working diligently and tirelessly, thus ensuring success to this end.  
 

Finally, I wish all participants a successful conference deliberations and networking throughout 

Conference period. 

 

Thank you 

 

Prof. Peter N. Mwita 

Deputyy Vice-Chancellor (Research, Innovation and Linkages)& Conference Chair 
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MESSAGE FROM THE VICE CHANCELLOR, MACHAKOS 

UNIVERSITY 

 

It is with great pleasure that I welcome you to Machakos 

University and to her 1st Annual International Conference 

on Harnessing Scientific Research, Innovation and 

Technology for Sustainable Development. This 

conference purposes to take an in-depth look at the many 

issues raised by global, regional and national interests, 

summarized as; Sustainable Development Goals adopted 

by the United Nations, Africa Union 2024 Agenda and the 

Kenya Government’s Big Four Agenda.  

 

As we may be aware, conferences provide moments to 

network and build collaborative synergies, so let us use it 

to form partnerships that shall continue on, beyond the 

three days that we shall be gathered here. Conferences 

also do carry salient feature; recruitment of faculty. For 

those seeking employment opportunities, do not hesitate to share with your fellow participants.  

 

In welcoming you to Machakos University, I wish to share with you that since its inception as a 

Technical School in 1957, the university has made a niche in Innovation and Technology 

especially in mechanical engineering, clothing and hospitality. The researchers and scholars 

participating from various universities, industry and other organisations in sharing their 

knowledge, shall propel not just this university but the region in realizing the Kenya Vision 2030.  

 

I welcome you all to interact freely not just amongst yourselves but also with the University 

community in our eight schools; School of Business and Economics, School of Humanities and 

Social Science, School of Pure and Applied Sciences, School of Education, School of 

Engineering and Technology, School of Hospitality and Tourism Management, School of 

Agriculture, School of Environment and Natural Resources, and School of Health Sciences.  

 

Finally, I wish to thank our Chief Guests, Keynote Speakers, Guests Speakers and all the 

participants, for finding time to be with us during this important occasion.  

 

Once again, welcome to Machakos University. 

 

 

 

Prof. Lucy W. Irungu, PH.D. 

Vice-Chancellor & Professor of Entomology 
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MESSAGE FROM THE CHAIRMAN OF COUNCIL MACHAKOS UNIVERSITY 

 

DR. CHARLES MOTURI MECHAH 

 
May I extend a warm welcome to the Chief Guest, 

Hon. Amb. Amina Mohammed, Keynote Speakers, 

Guest Speakers during this auspicious occasion of the 

official opening of the First International Conference 

of Machakos University. I also wish to extend a warm 

welcome to the and all participants who have 

travelled from far and wide to come and engage with 

contemporaries on disciplinary discourses that will 

not only extend knowledge but contribute towards 

tackling global challenges. In a very special way, I 

wish to acknowledge the role played by the 

University Management under the able leadership of 

the Vice Chancellor, Prof. Lucy Irungu, in supporting this Conference. The concerted efforts by 

the Conference Organising Committee under the chairmanship of the Deputy Vice Chancellor, 

Research, Innovation and linkages is commendable indeed. 

 

The University Council is cognizant that conferences provide environment for researchers to 

present their work and discuss the current state and trends of research in thematic areas. 

Participants get opportunities to exchange ideas and experiences in their research, including 

identification of new scientific research areas and practical challenges. Participants also establish 

new networks, collaboration that lead to linkages. In this regard, this Conference sets the stage 

for conversations on research, innovation and technology as critical pillars for industrial and 

socio-economic transformation of society. I have no doubt in my mind that presentations about to 

be made will certainly open frontiers for addressing key challenges of concern as envisaged in 

the United Nations Sustainable Development Goals. The Council will continue to promote 

infrastructure that can promote cutting-edge research in line with the three pillars of the Vision 

2030 and the Government Big Four Agenda. We hope to pursue lines that can increase research 

funding through grant writing and engagement with other development partners. Apart from 

research, we need to develop and/or adapt innovations that can improve the quality of life of our 

people.  

 

In effort to stimulate research for a better life, in the 2017/2018 Financial Year, the Council set 

aside 1.12% of the operational budget to support institutional research on competitive basis for 

both staff and students. The Council is determined to grow this figure annually in order to 

address scientific research gaps, innovation and technology for sustainable development. Council 

will to continue support strategies and building of synergies for research output dissemination 

such as this conference in a bid to catalyse transfer of knowledge generated through research. 

 

Finally, I want to wish you all very fruitful deliberations and a fulfilling stay at Machakos 

University.  

 

Dr. Charles Moturi Mechah 

The Chairman of Council,Machakos University 
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OFFICIAL OPENING OF THE CONFERENCE BY THE CHIEF GUEST 

CABINET SECRETRAY, MINSITRY OF EDUCATION,  

HON. AMB.  DR. AMINA MOHAMMED 

 

I am pleased to join Machakos University and all the 

participants on this special occasion of the 1st Annual 

International Conference on a celebrative theme 

Harnessing Scientific Research, Innovation and 

Technology for Sustainable Development. I find this 

conference quite timely because globally, the concern is 

no longer development, but sustainable development. 

Universities, in seeking to be centres of excellence in 

training, research and innovation for industrial and socio-

economic transformation of our communities, must 

embrace sustainability. This I believe is what this 

conference is anchored on. Deliberations should focus, 

and I rightly believe so, on how to maximize the use of 

available opportunities and resources while being mindful 

of the future generations. 

 

In perusing through your website on Conference updates for prior knowledge, I got  optimistic 

that the sub-themes and subsequent abstracts will ignite thoughts and minds of researchers and 

scholars towards sustainable development. This I urge you to do in the light of Sustainable 

Development Goals as adopted by the United Nations, Kenya Vision 2030 and the Kenya 

Government Big Four Agenda: Manufacturing, Food and Nutrition security, Health and Housing. 

Truly, I thank the organizers for carefully crafting this sub-themes and the selection of papers to 

be presented. 

 

I wish to thank the participants for finding time to research, write papers and travelling from 

various places to come and share your experiences in this conference. I congratulate Machakos 

University for this effort and a job well done. I extend my best wishes to the organizers and all 

participants for success of the Machakos University 1st International Conference. 

 

 

Thank you. 

 

Amb. Amina Mohammed 

Cabinet Secretary, 

Ministry of Education, Republic of Kenya 
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Government Synergies for Harnessing 
Scientific Research, Innovation and 

Technology for sustainable development

Prof. Hamadi Iddi Boga

Ministry of Agriculture and Irrigation

Principal Secretary, State Department of Agriculture

psagriculture.research@kilimo.go.ke

Cathedral Road, Nairobi
P. O. Box 34188-00100 Kenya

During Machakos University 1st International Conference 17th-19th April,2018 at 
Machakos University

 
 

 

The Ministry of Agriculture and Irrigation

State 
Department of 

Crops

State 
Department of 

Livestock

State 
Department of 
Fisheries

State 
Department of 

Irrigation

State Department of Agriculture Research

Vision & Mission
Our Vision:
A secure and wealthy Nation anchored by an innovative, commercially oriented and competitive 
agricultural sector.
Our Mission:
To improve the livelihood of Kenyans and ensures food security through creation of an enabling 
environment and ensuring sustainable natural resource management.
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…About MoA&I

• The Ministry is currently working on the Agricultural Sector Growth 
and Transformation Strategy (ASGTS) whose outcome is to have a 
Sustainable, Equitable, Remunerative Agriculture Sector. The Strategy 
aims at unlocking the potential for Agriculture Sector by transforming 
it from subsistence to a commercially oriented one through a well 
thought theory of change.

• At the same time, the Ministry is increasingly concerned with 
diversifying, improving product quality and food safety, equity in 
economic growth, capturing and creating markets, and addressing 
gender parity,

Facts about Science in Africa

• Africa Produces only 1.8% of the global research output
• 50% pf the Research is done in South Africa and Egypt (as measured by 

Publications)
• Top 8 countries account for 80% of the research publications
• 88% of the inventive activity concentrated in South Africa (Patents)
• The quantity and quality of research is improving but very slowly
• Most research focuses on Agriculture and Health Sciences
• SSA research output in Science, Technology, Engineering, and Mathematics 

(STEM) lags behind that of other subject areas significantly.
• SSA, especially East Africa and Southern Africa, relies heavily on 

international collaboration and visiting faculty for their research output.

Pouris & 
Pouris
2009

Adams 
et al 
2010
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Relevance of Science to Kenya

• Food Security
• Health

• Energy/Water

• Environment

• Housing

• Manufacturing

• Social Welfare and Labour issues/Employment/Wealth Creation
• Peace/Political Stability/Democracy/Governance Systems

NB: As was noted in a 2007 UNESCO report, science and technology are critical not 
only to the continent’s economic prosperity but to such matters as food security, 
disease control, access to clean water, and environmental sustainability

BIG 4

The Disciplines Sciences

• Chemistry

• Physics

• Geology

• Geography

• Mathematics

• Biology

• Humanities

• Is Basic relevant in themselves? Would they attract funding in themselves?

Michael White: “If we want tangible, 
scientific solutions to society’s urgent 
problems, then we need to invest in 
basic, curiosity-driven research that’s 
not motivated by its potential for 
practical applications,”
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Reorienting the Focus of Research

Knowledge Products

• ICT

• Surveys

• Databases

• Processes

• Publications

• Technology

• Patent

Knowledge Services

• Social media platforms

• Knowledge platforms

• E or M-Learning 

• Improved education service,

• Improved medical service,

• Improved agriculture practice 

• information service e.g. Digital 
TV, 

Relevance of Research

• The Quality and Cutting Edge Nature of the Products and Services 

• Alignment of the Knowledge Products with the Work of GOK/Private Sector

• Alignment with the themes 

• Alignment with emerging global issues

• Quality Assurance 

• The Targeting of Audiences 

• The Accessibility of the Knowledge Products and Services 

• The Dissemination of the Knowledge Products 

• The Use and Influence of the Knowledge Products and Services 
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Challenges of Research In Kenya
• Policy

• Basic Vs Applied or Basic + Applied?
• University structures designed more for teaching

• Capacities to Manage Research (GOK, NACOSTI, NRF)
• Weak human resource at the research management levels

• Funding/Incentives
• Low local funding sources (except for South Africa)
• Donor driven/Donor dependence
• The absence or low of industrial participation

• Personnel
• Hardly any postdoc schemes
• Low number of PhDs
• Shortage of peers
• Brain drain vs brain gain
• Intra-Africa cooperation

• Infrastructure
• Few Research labs/poorly equipped
• ICT and Information resources

• Relevance of the Research
• From products to services
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Macro Meso Micro Meta

Policy ▪Government Ministries

▪Vision 2030

▪Big 4 Agenda

▪A Research Agenda

▪Reforming Structures 

including HE

▪ Learning/sharing

▪ Research funding

▪ Commissions for University 

Education

▪ Commission for Science and 

Technology (NACOSTI), NRF, 

▪ National Conferences

▪ Study Tours

▪ Kenya Institute of Policy Research 

and Analysis (KIPRA), LIWA, NBA, 

NEMA, KEPHIS

▪ Universities VCs, Deans, Senates

▪ KALRAO

▪ CGIAR Centres

▪ QA Visits 

▪ Round Tables Meetings

▪ Research Centres

▪ Industry linkages/Industrial research

▪ Parliamentary Committees 

(Budget/Education)

▪Lobbying Treasury

▪Media Contacts

Incentives ▪ Joint PhD 

Scholarships with 

MoEST

▪ Centres of Excellence

▪ A funding formula for 

research

▪ Research 

Infrastructure

▪ Field Research Grants for PhD 

students

▪ Research Group Competition

▪ PhD Scholarships

▪ Additional Master and PhD grants

▪ Guest and Adjunct lecturers 

▪ Equipment Grants

▪ “Cooperation Grants”

▪ Centres of Excellence

▪To forester competition 

▪ University Ranking

▪ Research Ranking 

Alliances/

Cooperation

▪ MoE/MoA&I

▪ World Bank, ECDG

▪ Kenya Open Data

▪ Vice-Chancellors 

Committee

▪ AU/AAU/COVIDSET

▪ DAAD Alumni/Humboldt 

Clubs/AGNES

▪ JICA, USAID, etc

▪ Kenya-SA, CHE

▪ ICIPE, ILRI, ANSTI, RUFORUM, FARA

▪ County Government

▪ CGIAR

▪Alumni-Chapters

▪ Deans

▪ DVCs 

▪International Partnerships

▪Science congress in High schools

▪ Media and Science

▪Science for Kids-Opening 

scientific Institutions for Kids 

to interest them in science and 

technology

Capacity ▪ Training on Science 

management

▪ Capacity of African QA 

System

▪ Training for Staff of NCST, CUE, 

Research Centres

▪ for Scholars: E-resources, Posters, 

Scientific writing, Deans Course

▪ Trainings on new techniques

▪ Roundtable discussions

▪ Summer Schools

Capacity Building of 
Journalists

Research Management Matrix – Modified from Christoph Hansert

 

Research Performing Organizations in Kenya
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The Kenyan Research Management System
• Constitution of Kenya 2010
• Vision 2030

• Mainly anchored in STI Policy and STI Act 2012

• No agreed Research Agenda

• Largely donor dependent. Government pays salaries, researchers source for funds 
wherever they can.

• Biased towards applied research- assumed to be the only “relevant” research

• Hampered by weak Macro (Policy), Meso (Management) and Meta (Public 
support and awareness) levels

• A few Institutions focusing on a few areas.

• Few aging researchers

• Existing Macro-Level Institutions (NRF, NACOSTI, KENIA, National Biosafety 
Authority, NEMA)

• Un-coordinated International Cooperation

 

The Micro-level in Kenya

• Research Institutes
• KEMRI-Medical

• KALRAO-Agriculture/Livestock

• KEMFRI (Marine)

• National Museums of Kenya (Culture/Biodiversity/Paleontology)

• Kenya Wildlife Service (research, conservation, regulation and policing)

• 41 Public Universities and University Colleges
• Weak postgraduate programs in most universities

• Weak research output

• Publication in predatory journals
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The Department of Agriculture 
Research- Renewed Focus

Research is the Key to Food Security

• Conservation of Ecosystems
• New Crop Varieties and animal Breeds
• Pest and Disease Control
• Water and Salt Stress
• Soil fertility
• Climate Change Adaptation
• Socio-Economic and Cultural issues around agriculture
• Gender dimensions
• Market Research (Local and International)
• Governance/Regulation/Policy
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What Research Requires?

• Adequate Funding
• National
• Donor

• Qualified and Motivated Staff/ Have them be affiliated to Universities to 
Qualify for Professorship ( S- Professor)

• Succession Planning (Young Researchers/Postdocs)

• Robust Infrastructure

• Agricultural Research requires adequate Land

• Collaboration ( Local, Regional, International)/Partnerships
• Universities
• CGIAR Centres (ICIPE, ICRAF, ILRI)
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Key Result Areas
• Assess the current status of Agriculture Research and its contribution to the Agriculture Sector/Economy

• Identify Research Gaps in the Agriculture Value Chain

• A Funding Strategy for Agriculture Research
• Sonderforschungbereich (Special research areas)(special crops)
• General Research
• Centres of Excellence in Agriculture Research (chosen through competition)( Priority areas)

• Mobilize and support the Agriculture Research Community

• Strengthen Research and Knowledge Partnerships with Counties

• Strengthen capacity Building in Agriculture (Postdocs, PhD, MSc, Undergraduates)( Pest Scientists, Breeders, Agronomists, Agricultural 
Economists, Biotechnologists) (Australia, Germany, Israel)

• Adoption of GIS for research and data collection/documentation

• Agricultural Biodiversity Conservation to support research (Genebank)

• Intensification of Biotechnology Research in Kenya- Bt Cotton and Maize

• Strengthen Collaboration 
• Internal (KALRO, Universities, CGIAR Centres, Private Sector, Private Sector)
• Stronger International Collaboration in research

• Information Packages for farmers/mobile Apps for farmers (weather, soil, pests and crop data, work with JKUAT)Create a new 
Bureaucracy at the Ministry of A&I

• Streamline KALRO/ Governance

• Terms of service for Researchers working with SRC

• Work with NRF and NACOSTI
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Aspirations summarized….

Policies

Governance

Skilled motivated 
workforce

Infrastructure

Funding

High Quality Research

Quality Scientific output

Innovations

Increased Food 
Production

A healthier population

Affordable food

Environmental 
Sustainability

Incentives to Link Research Entities

CGIAR Centres KALRO/KMFRI Universities

FARA ASARECA
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Some areas of interest
• Modern Biotechnology

• Indigenous foods (vegetables, fruits, meat)

• Bio-fertilisers/Biodesposits

• Linking with Counties around issue of Knowledge Sharing

• Strengthening Informal markets –Changing the way Agricultural produce for the domestic market 
is managed

• Rice Project (Variety, Value Chain. Partnerships)- Moving away from being a net importer of rice

• Mechanization

• Irrigation and water conservation

• Increasing commercial farming

• Developing Agro-Industries and value addition

• Development of SME out of Agriculture

• The Fall Army Worm (Spodoptera frugipeda)

• Youth in Agriculture

• Climate Smart Agriculture

Conclusion

• Research and Innovation are enablers of Socio-economic development

• Working at better coordination of the research and its outputs

• Sustainable funding for Research and Innovation

• Lobbying for improved funding for HR and Infrastructure

• Proposing overhaul of research in research Institutions

• Moving Universities from teaching to research

• Improved Internal (RO-Universities & University-university and University-
Industry)

• Better International Collaboration

• Better appreciation of science by policy makers and the general public.
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The role of Universities in Harnessing Scientific Research, Innovation and Technology 

for Sustainable Development. 

Prof. Chacha Nyaigotti-Chacha, 

Chairman, Commission for University Education, Kenya 

 

I’m greatly honoured to preside over this important event in this university - the first Machakos 

University International Conference. I wish to congratulate you at the very outset for organizing 

this event, as it accomplishes one of the key tenets of a university, which is to facilitate a 

platform for sharing research findings and engendering discourse among scholars. The Theme of 

the conference: “Harnessing scientific research, innovation and technology for sustainable 

development”, could not have been more fitting. It aptly captures the key issues of research, 

innovation and technology, which drive development in the world today and is in line with the 

African Union (AU) Commission for Science, Technology and Innovation Strategy for Africa 

(STISA) framework for socio-economic transformation of the continent. This will reposition the 

continent as a strategic player in the global economy through improved education and 

application of science and technology in sustainable development.  

 

The Theme also resonates quite well with what the Government of Kenya has articulated in 

Vision 2030 and more recently amplified as the ‘Big Four’ Agenda. These include: Food 

Security, Health, and Manufacturing and affordable Housing. This is what the Government has 

pronounced as the focus for the next five years. It is expected that all the sectors of the 

Government as well the private sector, will align their activities to these priority areas.  

Commission for University Education (CUE), besides assuring quality in university education, is 

charged with the task of promoting research and innovation in the university sector. It is in that 

regard that I’m glad to have been invited to speak and participate in this conference.  

 

I’m also pleased that Machakos University organized this international conference, which is 

expected to bring together over 500 local and international delegates. Renowned scholars, 

researchers, industrialists, technocrats and professionals will converge here for three days to 

engage and reflect on research outputs, innovation and technology with a view to coming up with 

recommendations and action plans that would make Kenya globally competitive. Through paper 

presentations, parallel and plenary session discussions around the thematic areas identified; 

knowledge and useful insights will be shared among the participants. From discussions led by 

researchers, scholars and professionals from various educational fields, the knowledge gap will 

be bridged and further research may be provoked. In addition, innovative strategies will emerge 

and advisories to the Government coming out thereof.  

Clearly, the contribution that Machakos International Conference is making to champion the 

Kenya Government’s agenda and promote research and innovation in higher education sector is 

quite evident. This conference is playing a strategic role in guiding and fostering ideas, which are 

needed to improve scientific research, innovation and technology in the university sector. As 

noted earlier, the sub-themes cover critical areas considered as a priority nationally. I’m 

confident that these thematic areas will generate intense discussions which will further be 

distilled to policy and action plans for the National as well as County Governments. 

 

In agriculture for instance, I expect informed discourse on research strategies needed to combat 

threats to food security, such as from the ‘fall army worm’ that has wreaked havoc to maize crop 
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in many parts of the country. What are the universities where those disciplines are taught, doing 

about it?Why have farmers been left to suffer yet research bodies such as the “Kenya 

Agricultural and Livestock Research Organization (KALRO) are in place?” There is need for the 

Universities, Research Institutes and the respective line Ministries to synergize and provide 

solutions to such challenges.  

 

Kenya Forest Research Institute, now called Kenya Forest Service (KFS), was set up to manage 

forest resources so that the ratio of land under forest cover is maintained within the international 

requirement of 10%. But it has largely been passive as the forest cover is depleted. As a 

consequence, rivers that were once full and flowing throughout the year are drying up and water 

has become a scarce commodity. How are universities responding to these threats? Kenya has 

also witnessed a spectre of flooding and the destruction it leaves in its wake whenever heavy 

rains fall. Alongside the Disaster Management body, one would expect that researchers in the 

universities would lead in coming up with ways of mitigating such calamities. But where are 

they?  

 

These case studies show a glaring disconnect between universities and research bodies as well as 

the government. It exposes our soft underbelly and leaves us susceptible to risks, which could 

easily be mitigated. In the words of the late renowned scholar, Prof. Calestous Juma: 
 

“Africa’s most significant challenge is to invest in capacity building through enhanced 

education in science, technology, engineering, and mathematics . . .Very few African 

universities have updated curricula or use teaching methods that promote innovation. . . . 

most universities still teach and confer degrees, whereas much of the world is 

experimenting with new university models that focus on transforming the economies of 

the regions in which they are located” (CUE, 1st Biennial Conference Proceedings, 

p.3,2018). 

 

This is a wakeup call to the universities in Kenya and more particularly, the delegates attending 

this conference. The need to connect the functions of universities with research institutes, which 

have typically been kept separate, is long overdue. The current approach is dysfunctional because 

most universities in Kenya use archaic teaching methods which does not incorporate new 

research findings, consequently producing graduates with outdated worldviews and skill sets that 

are not suited to contemporary needs (ibid). Research institutes lack the means to disseminate 

findings to the public through practical business or undertaking community outreach without 

students. These functions need to be pursued in an integrated way under one institutional 

structure. I wish to stress the role of universities as drivers of economic transformation and 

focusing on innovation. 

 

I want to challenge you to start thinking of Innovation universities in diverse fields such as 

agriculture, health, industry, services, and environment to advance sustainable development and 

inclusive growth. Innovative approaches to climate change and measures of mitigating the 

phenomenon should be part of the daily conversation in the universities. 

 

Transformative development through language, culture diversity and community engagement is 

what Kenya requires urgently to address the polarizing politics and other ethnic nuances 

currently obtaining.To strengthen research in existing universities there is need to link selected 

research institutes with universities. Other opportunities for creating linkages with universities lie 
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in public corporations and large infrastructure projects like the SGR, National Highways 

Construction, real estate development, to mention but a few. 

 

Research institutes provide a strong foundation upon which to strengthen universities by com-

bining research, teaching, community service, and commercialization. Creative approaches are 

needed to add graduate teaching functions to the institutes. There are some research institutes 

like KEMRI, which work with international partners using cutting edge technology, especially in 

health to come up new products for treating emerging diseases. They could be supported into 

frontier fields such as synthetic biology for health, industry, agriculture, and environmental con-

servation.  

 

Policymakers should strengthen the educational, commercialization, and extension functions of 

the research institutes. Clustering these functions would result in dedicated research universities 

whose curriculum would be modeled along full value chains of specific commodities. For 

example, innovation universities located in proximity to sugar, fruit or cereal production sites 

should study the entire value chain of these industries. Such dedicated universities would help to 

connect higher education to the productive sector through continuous interaction with businesses, 

Government, and civil society organizations. 

 

Private and public enterprises can also help expand higher technical training through in-house 

programs. Firms can help to consolidate training activities across industries to create dedicated 

training and research programs, improving upon the current emphasis on firm-specific training. 

With proper incentives, such activities could contribute to the firms as well as to the wider 

economy. Such training facilities could also be embedded in existing universities. For example, 

Safaricom is supporting an academy at Strathmore University in Kenya that offers a Master of 

Science degree in mobile telecommunications and innovation; Manu Chandaria Foundation has 

set up the Business Incubation Hub in Kenyatta University; while IBM has established research 

and training centers in Catholic and Kabarak Universities. Other universities and firms should 

follow this path. 

 

In conclusion, I would like to remind you that this conference will no doubt provide you with an 

opportunity to network and build lasting relationships. It should not be an end in itself, but the 

beginning of a long scholarly engagement.From here, I expect that you will endeavor to establish 

collaborations, partnerships and exchange programmes which will promote internalization and 

cross-border intellectual exchanges. 

 

I urge you to desist from the temptation of reducing conferences to venues where participants 

simply present papers for purposes of fulfilling requirements for promotion; rather than looking 

at the bigger picture of academic engagement which leads to establishment of projects or 

partnerships that benefit the wider community and the world at large. The world is moving fast 

on discoveries and innovations and we must learn how to move with it. 

Let this conference provide you with a platform for sharing research findings, verifying 

innovative ideas or products as well as testing the tenacity of emerging issues. The progress of 

research and results of projects being undertaken are welcomed in such conferences. The 

products from research or innovations are also valued in such fora. 

 

Allow me to say this: concept papers based on theory of library search, though allowed, are 

misfits in international conferences. They should be minimal. We want practical solutions to the 
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myriad of problems facing humanity.I hope that the scholarly presentations, which will be made, 

will not end here. Instead, they should all be reviewed with the intention of publishing a book of 

proceedings as well as up - scaling some of them to the standard of articles in refereed Journals. 

Similarly, a report to the government and development partners should be prepared, highlighting 

the conclusions and the key recommendations made. It should also outline what could be 

implemented in the short and long run without large capital outlay or overhead costs. 

 

A post conference review would be useful to point out the strengths, weaknesses and areas 

requiring improvement. That would enable you to plan for a much bigger international 

conference in future.I also hope that there is a team assessing the presentations and other actors 

in the conference with a view to awarding prizes to those who have emerged as the best 

presenters in line with the theme of this conference. 

 

With those many remarks, I once again thank you for inviting me to speak in this conference. 

 

 

Thank you. 

 
Prof. Chacha Nyaigotti-Chacha, 

Chairman, Commission for University Education 
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INNOVATION AND TECHNOLOGY FOR SUSTAINABLE CITIES 

Eng. John Tanui 

Chief Executive Officer, Konza Technopolis Development City 
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SUB-THEME 1: AGRICULTURE, FOOD SECURITY, AND AGRIBUSINESS FOR 

COMMUNITY TRANSFORMATION 

 

 

 

 

 

 

GUEST SPEAKER 

 

 
Prof. Mary Abukutsa 

 

Prof. Abukutsa is Professor of horticulture and currently the Deputy 

Vice-Chancellor, Research, Production and Extension at Jomo 

Kenyatta University of Agricultural Technology. She is famed as  a 

humanitarian and agricultural scientist from Kenya who specializes in 

olericulture, agronomy, plant physiology and her work focuses on 

African indigenous food crops. Her speech is onHarnessing African 

Indigenous Vegetables for Africa’s Sustainable Development. 

 

 

 

 

 

Harnessing African Indigenous Vegetables for Africa’s Sustainable Development 

Prof. Mary Anyango Abukutsa 

Jomo Kenyatta University of Agricultural and Technology 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Humanitarianism
https://en.wikipedia.org/wiki/Agricultural_science
https://en.wikipedia.org/wiki/Kenya
https://en.wikipedia.org/wiki/Olericulture
https://en.wikipedia.org/wiki/Agronomy
https://en.wikipedia.org/wiki/Plant_physiology
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Secondary School Agriculture Curriculum Reforms in Kenya 1959-2016: Challenges to 

Innovations 

Jacob J.J.Ochieng Konyango 

School of Agricultural Sciences 

Machakos University 

Onyango Christopher A. 

Agricultural Education & Extension Department 

Egerton University 

Benard Odero Asienyo 

Bimech, Nakuru –Kenya 

E-mail: kony@mksu.ac.ke 

 

ABSTRACT 

Fifty seven of curriculum reforms targeting innovations to education through school agriculture 

remain unattainable to date. Observations indicate challenges to reforms rather progress as 

there exists a gap between the desired and the reality, the demand for quality and the relevance 

of what is implemented. The target population for the study included individuals and institutions 

with both primary and secondary information on innovative strategies on school agriculture.  

The study used qualitative research with historical design to purposively sample respondents 

from 26 secondary schools with an initial population of 104 respondents where innovative 

strategies on school agriculture were implemented. Self-administered interview schedules, visits 

to school and education offices archives for documentary sources were used to collect data. The 

data was synthesized and analyzed qualitatively by generating an account of curriculum 

innovative approaches. This involved selecting, organizing and analyzing the collected data in to 

topical themes and central ideas and concepts. The findings of this study shows that the 

perceived reforms either stagnated or were reversed leading to a knowledge and skills gap 

making the consumers of the curriculum less competitive in the economyof the country. The 

lessons learnt in this study may help design worthwhile approaches for curriculum reforms with 

an increased drive for skills and knowledge in producing graduates who are destined to the 

world of work. The paper recommends the need to establish policy monitoring and 

implementation machinery to ensure that policies are interpreted and implemented as 

recommended.  

 

Key words: Kenya, reforms, skills, curriculum, strategies, resources. 

 

INTRODUCTION  

Curriculum reformrefers to the need with the purpose of improving and creating relevance in 

education. Relevancy in education leads attainment of sustainable livelihoods. The world-wide 

desire for innovative curriculum remains the goal for educational planners. In Kenya the 

realization of curriculum reforms targeting school agriculture remains elusive.The drive to 

introduce school agriculture has been based in the belief that the strategy would improve access 

and at the same time respond to the needs of quality and relevance in education. The Kenya 

vocational agriculture programme in which resources and facilities are provided to spur reforms 

in the teaching of the subject dates back to 1959 (Jago & Tanner, 1999; Maxwell, 1965) when 

agriculture was first introduced in the Secondary School curriculum. The subject targeted rural 

schools, and according to World Bank (2014), ensuring access and quality must be intensified for 

the vast rural population who are generally excluded by poverty, ethnicity, gender and other 

social stigmas. Skills and knowledge acquired in school agriculture is essential in promoting 

mailto:kony@mksu.ac.ke
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increased farm production through the systematic adoption of new   technology and agricultural 

research findings (Lewa & Ndung’u, 2012). The drive has been guided by the long established 

mission of agricultural education which emphasizes the scientific study of agriculture targeting 

the   inclusion of the farming community; to dissemination of   results of research to a large 

category of farmers for increased and sustainable agricultural production (Acker &Grieshop, 

2004). 

 

Despite the efforts  to create innovative strategies in school agriculture for  rural  transformation  

between  1959 and 2016  the policies for implementation  especially on resources and facilities 

took a back seat as early as the 1970s as the subject effectively assumed theoretical teaching. 

Whereas school agriculture in Kenya traces its origin to the US Vocational Agriculture Acts such 

as the National Vocational Education Act of 1963, (Soretire 1968; FAO/ILO/Ministry of 

Agriculture 2007) secondary school agriculture in Kenya has remained a hope and wishes tucked 

in education policy documents gathering dust in shelves. An analysis of the foundation objectives 

of school agriculture EAEC (1969) shows that the innovative driven objectives would have led to 

reforms and innovations in agriculture which would have narrowed the knowledge gap between 

the subject matter and skills required in economic undertakings.  

 

LITERATURE REVIEW. 

 

Curriculum Reforms through School Agriculture 

Relevant literature reviewed in this study indicates that Kenya has had a long history of 

innovative ideas on school agriculture. As early as between 1928 and 1933, recommendations of 

the Organization of Agricultural Education for Africans and  of the Directors of Education in the 

then three East African countries: Kenya, Uganda and Tanzania  were that; agriculture be made a 

compulsory and examinable subject and that the practical work in the individual demonstration 

plots be graded equally with theory(King,1971;Soretire,1968).It is significant to realize that 

whereas these recommendations were made over eighty five years ago, there is lack of data to 

confirm the implementation reality on the contrary practical agriculture in schools has declined 

significantly. 

 

On the other hand, the recommendation was an reform touching on assesement.In an effort to 

implement reforms, the nature of examinations and evaluation is paramount. (UN, 2007; World 

Bank, 2014) re-iterates that examinations are powerful tools influencing and shaping the school 

curriculum.  Curriculum reform requires good assessment tools which guides policymakers in 

making effective decisions for evaluating the cost effectiveness of a reformed curriculum. The 

demand for a purely academic education by Kenyans has remained high going back to colonial 

period up to this period of time stifling reform strategies (Sifuna, 2001; Bennell, 2007) and this 

has stifled innovative approaches for vocational and practical oriented subjects. 

 

There is need to understand the nature of the society in which the curricular is provided, this is 

essential as it will enable adjustments to the reforms with respect to agriculture and education 

and for sustainability. Curriculum reforms according to (Akoojee & McGraths, 

2005;Koulaouzides, Vergos,Acker&Crunkilton, 2003) cannot ignore to ensure that young people 

are acquiring skills and knowledge that they may need to serve as facilitators to economic 

progress and reduction of absolute  rural poverty.The immediate consumers of any curriculum 

reform are the learners and the implementer who is the teacher. There is as (Stewart, Moore 

Flowers, 2003; Acker &Grieshop,2004) points out, the need to establish what the current and 
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possible future  learner needs in order to have successful careers after  completing an education  

program. There is need to identify reform approaches which may address the apparent challenges 

to agriculture curriculum reforms which may lead to greater investment in agriculture and a 

move towards sustainable rural livelihoods and by elimination of global hunger and malnutrition. 

 

 Successive reports  (World Bank,2014;UN,2007 & UNSECO,2012) all emphasizes that the 

benefits of an innovative  curriculum  include  provision of opportunities for life  by opening-up 

avenues for acquiring employable skills by the youth leading to  decent work and which enables 

them to climb out of poverty. Sustainable innovative vocational and practical education relies 

heavily on what goes into it in the first place, ideas, technology, people and financial resources 

and these must be tied to time available.  Making schooling more useful (Akoojee & McGraths, 

2005; Koulaouzides, Vergos, Acker& Crunkilton, 2003; Bennell, 2007) has been a major concern 

for vocational and practical curriculum reform movers and educational planner’s worldwide. 

Experiences from Ghana show the need for appreciation to the value of transferable skills which 

includesproblem solving, effective communication of ideas, creativity and demonstration of 

entrepreneurial capabilities which a reformed curriculum   could provide (FAO/ILO/Ministry of 

Agriculture, 2007). 

 

Challenges to Curriculum Innovations 

 The  (King& Martin,2002; UNESCO,2012) on the other hand  points out  at the failure of 

advances to  scientific and technological reforms in agriculture in addressing the needs of  small 

scale farmer in developing countries a factor which agricultural curriculum innovators have 

similarly neglected. This could be due to    observations which show that the position, structure 

and the activities of the political leadership and policy makers favours academic education which 

is seen as leading to greater prosperity and power. Indications from relevant literature show that 

agriculture in the school curriculum has been perceived as second class education unlikely to 

lead to modern sector employment making any reforms on the curriculum inconsequential.  

Analyststend to show that there has been no meaningful approach to re-orientate the direction of 

education from purely academic to embrace vocational education, but reality has it that the 

subject has been merely added to the curriculum without change in philosophy. This is based on 

the fact that the establishment of school agriculture was not internalized by the rural 

communities as a desire to improve their lot of living standards. It has continued to reflect its 

introduction by foreigners in the colonial period, religious groups in which it facilitated the exit 

of a few gifted rural youth to more prestigious clerical jobs and other white collar jobs ( 

Sifuna,2001;UNESCO,2012) 

 

Innovative Challenges in the 8-4-4 System of Education. 

The drive for innovative curriculum was the flagship in reforming the school agriculture in the 8-

4-4 system of education in 1984 (GoK, 1984). The 8-4-4 system of education approach aimed to 

reflect the philosophy of experiential education (Brunner, 1996 &Bird, 2002).  This new  

initiative was to revamp the Kenya Vocational Agriculture programme launched between 1959 -

67, and which had been expanded to 135 schools by 1984 (GoK, 1984; Maxwell,1965; Onyango, 

1975).  It was believed that the practical and vocational curriculum approach would ensure that 

the students graduating at different levels of education would have been equipped with scientific 

and practical skills essential for self and salary employment or higher levels of education. 

 

 Despite the noble 8-4-4 approach to practical and work oriented curriculum, reality has it that 

the innovative ideas remained still-born as theoretical teaching and aspirations to academic 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

53 | P a g e  
 

certificates at the expense on skills, attitudes and values which can enrich community 

development remains buried. There is need to move away from what  both Brunner (1996) and 

Bird (2002)  rightly points out that  a purely academic education in Africa is still perceived as the 

major determining factor for social mobility and that it is only through this type of education  

that an  individual can achieve higher occupational enhancement, high income, higher status and 

higher prestige. This perception according to (Onyango,1975), can be traced to colonial era in 

which the peasant or the children of the poor were to remain attached to the land and with 

practical oriented curriculum, and that their education should fit them for that status in life. 

 

The above is also reinforced by the deep-rooted and quiet negative attitude to vocational subjects 

by teachers, parents and students who continue to view practical subjects as inferior form of 

education and in such circumstances the provision of resources and facilities is in effect 

inconsequential.  Indications from schools through occasional visits show that  despite the 

existence of  agriculture teaching facilities, the schools have adopted the “chalk and talk” 

teaching strategy which in the views of (Stewart, Moore& Flowers, 2004; King & Martin,2002) 

does not relate to ask for reforms in education.   

 

Curriculum Reforms and the Teacher 

Innovative curriculum demands creativity in teaching and must be linked to the training of 

agriculture teacher. Innovative teachers Dewey and Dewey (1915) promote learner centered 

approach that awakens the psychology of the educator to plan for the needs of students in 

relation to the use of resources. This is a strategy for learning by doing in which the learners 

must be active participants in educational encounter.  Where stagnation to reform emerges there 

must be a review of the strategy and the teacher must be able to engage in teachable methods 

with the ultimate goal of assisting learners to be intrinsically motivated to be innovators.  

 

It is noteworthy to say that reforms are usually promoted by teachers who are thinkers Acker & 

Grieshop, 2004) and whose desires are to address the societal ills or promote societal changes, 

most often through creation of ideas and knowledge creation as opposed to knowledge 

consumers. Similarly the views from (UN, 2007 & UNESCO, 2012) shows that reforms and 

innovations require teachers to look for new ideas and new ways of delivery of content   and 

programs. The speed at which technology and knowledge is advancing requires teachers to 

prepare students to adopt with change. Helping the learner to   deal with change is a strategy of 

ensuring sustainable reforms in the curriculum. A view shared by reports (World Bank, 2014 

&FAO/ILO2007) expresses the view that to ensure a sustainable innovative   agricultural 

education proramme, there is a need to attract and keep high quality teachers. To achieve this, 

teachers would need the support from stakeholders to help them keep pace with changes in 

teaching technology, and methodology and technical knowledge inagriculture.  

 

This paper presents an analysis of innovative approaches to school agriculture in the secondary 

school curriculum.  The paper further sought to establish and analyze the relevancy of resources 

and facilities provided for teaching agriculture over the study period and their implications to 

curriculum reforms. Practical based learning reinforces problem solving and inquiry-based 

teaching and learning which breeds reforms. The literature reviewed shows that an approach 

where the curriculum is backed by relevant resources, the students see learning as interesting and 

meaningful and this can be one way of addressing the negative perception in school agriculture 

(Grifiths, 1968; King & Martin, 2002), gets the reforms breeding further reforms and not 

reversals to creativity. 
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Theoretical Framework 

This paper has investigated, examined and analyzed the approaches to the implementation of 

school agriculture curriculum within the context of relevancy to the societal goals and aspirations 

(Dewey & Dewey, 1915;   Haralambos & Heald, 1980). An approach to provide resources and 

facilities relating to the syllabuses and curricula was a response to the functionalist theory of the 

French sociologist Emile Durkheim (Haralambos & Heald, 1980) which sees education as the 

transmission of the society’s norms, values and skills. 

 

METHODOLOGY 

This study adopted a largely qualitative approach of historical design. It used the systematic 

nature of historical studies by interviews, documentation of past records from schools, education 

offices and archives to research for facts relating to approaches to curriculum reforms.  These 

were described, analyzed and interpreted with reference to their impact on curriculum reforms. 

The study further searched for information relating to provision of resources and facilities 

relevant to secondary schools with a view for creativity and reforms in teaching.  The study 

adopted a variety of foci that historical research uses such as; issues, movements, concepts, 

approaches, theories and development (Smit, 2003 & Wiersma, 1995). The historical research in 

this study contributed in covering a broad area which led to the understanding on approaches to 

curriculum reform strategies. The study, (Keppel, 1991) involved un-obtrusive methods that 

investigated the process and occurrences at different times and in different places. It involved 

data collection through interviews to the actual participants who were involved in designing the 

approaches touching various aspects of curriculum reforms.  The individuals interviewed for 

information included former and current agriculture teachers who taught and were believed to 

have .been key to Agriculture curriculum implementation, the current and former head teachers 

who in their roles sourced for the resources and facilities and who were the implementers of the 

curricula polices at the school level.  The study further targeted the archives, actual sites where 

the resources were provided, libraries, diaries, government plans, newspapers and official 

curricula and reports relating to the resources and facilities provision and use. The study 

purposively sampled 26 secondary schools in which agriculture was taught over the study period, 

the schools represented a select category of the population with specific data requirements. 

 

RESULTS AND DISCUSSIONS 

A review of the related literature identified several approaches including education commission 

recommendations and agreements dating back to the colonial period which had linkages to 

syllabuses, curricula, resources and facilities for teaching agriculture.  An analysis of different 

reports and recommendations, visits to schools and workshops involving a wide category of 

Stake-Holders revealed varied approaches to reform the education by including agriculture in the 

school curriculum. 

 

Secondary School Agriculture as Curriculum Reform Initiative. 

The drive for curriculum reform through school agriculture in Kenya goes back traced to 1959 at 

Chavakali High School in the current Vihiga County-Kenya.  The objective of the strategy 

included making rural secondary schools more responsive to the needs of society.The strategy 

was promoting the subject so that all people will value and understand the vital role of 

agriculture in the society.  

 

The findings of this study shows that Kenya vocational agriculture policy which  covered the 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

55 | P a g e  
 

period between 1959 to 1971 and  which included the Chavakali High School,   the USAID and 

IDA projects, set the  direction for innovative teaching of school agriculture.  The Chavakali 

Vocational Agricultural Programme project was supported by a clear syllabus approved by the 

Government of Kenya, Cambridge Examinations Syndicate and the 1969 East African 

Examinations Council syllabus. The programme had support through defined identifiable 

resources, equipment and other facilities which were considered relevant for the implementation 

of the curriculum. The syllabus shows the content and other strategies like the project work, field 

visits and extra activities, which were considered essential for vocational agriculture. 

 

However this study shows that there was lack of relationship of resources and the objectives, a 

key element in curriculum implementation. In the absence of syllabus objectives, it becomes 

difficult for the teacher to implement the syllabus as it is not easy to pick the relevant resources, 

and facilities. However, the syllabus was quite detailed in content. It had adequate coverage in 

skills acquisition which required measurable objectives. A key component of the curriculum was 

its connections to the stakeholders in  the agricultural industry through student field attachment 

and teacher visits to the community farmers to offer technical advice.  

 

This study established that for school agriculture to promote reforms in agricultural sector there 

must be   a linkage with the community in the absence of this the needs of the agricultural 

industry will not be reflected in the implementation. Further findings relating to curriculum 

implementation were revealed through the samples of examination items from the examining 

bodies, the East Africa Examinations Council, and the Kenya National Examinations Council 

over the study period which reveals that although these resources and facilities were provided, 

their use did constitute an area of examination question paper item. Most of the questions 

focused on identification of tools andtheoretical questions on maintenance of workshop tools and 

equipment.  

 

It was illogical to provide tools of such magnitude in terms of cost, quality and specialty only for 

identification. Instead of testing the psychomotor skills and applications on use of the resources, 

the testing emphasized identification using photographs. This indeed was far from reforms. The 

study further shows that the type of tools, equipment and facilities supplied required trained 

engineers or mechanics technicians, animal husbandry and crop husbandry technicians to handle.  

 

It was a task beyond the competency of an agriculture teacher trained in the general area of 

agriculture. In the absence of the above, reforms is stifled as the would be user cannot handle the 

tool. As a consequence the tools and equipment were not only misused evidenced by the 

magnitude of  the remnants of resources and facilities found lying in waste in several schools 

where such facilities had been supplied either under the Chavakali project, the USAID, IDA and 

the Kenya Government project schools.  

 

Among the relics includes farm structures, tractors, cultivators, combine harvesters an assortment 

of tools and equipment like welders, microscopes, engineering surveying equipment and audio 

teaching resources like over-head projectors. The agriculture buildings which had been 

considered as a leading mark of schools teaching agriculture had been converted to other uses, 

such as industrial education, science laboratories, dormitories and general workshop for 

maintenance. 

 

Reforms and innovations require monitoring and evaluation for continuity or modifications. The 
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study has established that this was not the case with school agriculture. The study shows 

expansion to more schools without regard to financial implications. This is evidenced by the 

1970-74 development plan coming immediatelyafter the USAID and IDA in which a 

recommendation to construct of 75 agriculture workshops to be built in secondary schools over 

the plan period. This was in support for the 1969 Agriculture Principles and Practices Syllabus 

adopted in East Africa. Notably although the workshops were to be constructed, it became 

apparent that the magnitude of the funding was not sustainable.  

 

The relationship in funding for resources and facilities which had a bearing on teaching 

methodology is noted with respect to reduced level of funding as compared to the vocational 

program between 1959 and 1969. Whereas the funding was scaled down, the syllabus remained 

the same in terms of objectives, content, resource needs and the teaching methodology. 

According to (Chrisman,1987) there is evidence of planning as shown by (GoK, 1970-74) 

development plansshows the initial financing level at a cost of £258,000 or Kshs. 5,160,000 for 

the 75 agriculture workshops recommended, the average of Kshs. 122,857 per school. In May 

1974, the MOE released £14,000 (equivalent to Kshs. 280,000) at an average of Kshs. 20,000 per 

school to 14 schools for purchase of agriculture tools and requirement.  

 

Documentary sources and the response from the respondents in this study show that after the 

1970-74 Development plans, the funding for the subject ceased and therefore the variations in 

resources and facilities became a reality as the funding levels declined. The provision of 

resources and facilities similarly ceased. When the funding ceased, the motivation for practical 

teaching of agriculture also diminished, and the subject turned to be theoretical and any gains 

made in reforming school agriculture took a downward trend.The findings of this study further 

reveals that  the 8-4-4 system of education which was envisaged to be more practical and 

problem solving curriculum shows to the contrary that it instead entrenchedtheoretical teaching 

of the subject by doing  away with the requirement of land as a basic facility for teaching the 

subject. In the absence of land and other resources for teaching the subject, the above 

recommendations were inconsequential. 

 

 A visit to the 43 schools in the study provides summarized findings in Table 1 giving a clear 

picture of implications of resources to possibilities to reforms.  Documentary data and school 

records show that all the ten USAID and IDA project schools in this study had been supplied 

with tools, equipment and facilities which when put in the hands of competent teachers, would 

facilitate creativity in class room work.  An interview with the former and current teachers from 

these schools with regard to the common methods of teaching reveal that only seven out of the 

43 had a practical approach to the teaching of the subject. The seven schools fall within the 

category schools which were not provided with resources but went out on their way to promote 

creativity. A related finding from the 43 schools visited was the relationship of the school farm as 

a teaching facility in relation to possible innovative activities as shown in Table 1.  

 
Table 1: Category of schools visited in-relation to availability and use of agriculture workshop and facilities for 

innovative teaching and learning 

Category of 

school 

Number 

of schools 

visited 

Schools 

with 

workshop 

facilities 

Workshops  

and facilities 

used in 

agriculture 

Workshops 

& facilities 

used for 

other 

purposes 

Un used 

workshops 

and 

facilities 

Schools 

without 

workshops 

and facilities 
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USAID 

Funded 

 

6 

 

6 

 

0 

 

6 

 

- 

 

0 

IDA/ Kenya 

Government 

 

5 

 

5 

 

0 

 

4 

 

1 

 

0 

Kenya 

Government 

Funded  

 

 

12 

 

 

7 

 

 

1 

 

 

6 

 

 

- 

 

 

5 

Kenya 

Government 

Non funded  

 

 

20 

 

 

0 

 

 

- 

 

 

- 

 

 

- 

 

 

20 

Total  43 18 1 16 1 25 

 

Table 1 reveals most insight information. It shows that 25 or 58% of the 43 schools in the study 

had no workshops, but much more revealing information was that only 13 or 40% of the 32 

schools which fell under the Kenya Government had workshops. From the table, it can be seen 

that none of the 11 schools funded by the USAID or IDA were using the workshops for teaching 

agriculture. Of the 18 workshops from the 43 schools visited in this study, only one is being used 

for teaching agriculture. It can be construed that had these few workshops been put in to effective 

use agricultural technology and indeed reforms and creative teaching would have instituted. 

 

Table 2: Category of schools visited by availability and use of school farm for teaching 

agriculture  
Nature of farms in 

schools  

USAID 

schools 

IDA/WB 

Schools 

Kenya 

Government 

Funded 

Kenya 

Government Non 

Funded 

Total 

Schools with agriculture 

farms 

 

6 

 

5 

 

12 

 

19 

 

42 

Schools with Y.F.C. plots  1 1 2 6 10 

Schools with 

demonstration plots 

 

0 

 

0 

 

0 

 

4 

 

4 

Schools with commercial 

agriculture farms 

 

6 

 

5 

 

12 

 

19 

 

42 

Schools with KNEC plots  6 5 12 19 42 

School farms under 

Agriculture teacher  

 

0 

 

0 

 

1 

 

4 

 

5 

School farms under head 

teacher  

 

6 

 

5 

 

11 

 

15 

 

37 

Schools without school 

farms  

 

- 

 

0 

 

0 

 

1 

 

1 

 

 

Table 2 further shows that out of 42 schools with school farms, only 5 schools had the agriculture 

teachers involved in managing the school farm for teaching purposes; this reflects that 88% of 

the schools have school farms whose functions are outsides the agriculture teacher’s use. 

Responses from teachers show that the school farms exist only in theory and as such the 

activities in the farm never show any creativity.   Similarly, in all the 42 schools with school 

farms, it is only in 5 schools where the agriculture teachers are given roles to play in the school 

farms, this reflects that the school farms are under the total control of the head teachers, or it is 

only the head teachers who can explain the roles of school farms under their care.  Further 

findings show that the students are not incorporated in the school farms for any purposes except 
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the Form IV KCSE projects. None of the schools have either the demonstration plots or the 

Young Farmer’s Club plots for practical teaching of the subject which implies absence of 

leadership and project learning. 

 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

The results and the findings confirm that the standards of what would have constituted a 

reformed school agriculture curriculum were set under the Kenya Vocational Agriculture 

programme between 1959 and 1974 and those adequate and relevant resources and facilities 

were provided for the same. 

 

However, it can also be concluded that the teachers of agriculture  failed to translate the 

curriculum objectives in an innovative strategy, they had the resources and facilities on would 

ask on the quality of their training, their visions and missions for the subject. This is a major 

reason for the downward trend in school agriculture. 

 

The agriculture teachers have lost control of the school farm which is considered as a laboratory 

for teaching and experimentation in the teaching of school agriculture. The school farm in an 

avenue for promoting agricultural   entrepreneurship, a key area in reforms in agriculture 

curriculum.  Every student must have a chance to entrepreneurial aspects of agriculture.   

 

Reforms must be sustainable to breed further reforms; short term reform goals cannot withstand 

the test of change. Self sufficiency at the school level is only a replica for subsistence farming a 

strategy which only promotes poverty.  Most schools view agriculture in this direction and this 

has created a perception that school agriculture is for the low achieving students. Collaboration 

with farmers and community development agents would see school agriculture taking lead in 

areas such as value chain addition.  School agriculture remains irrelevant if does not respond to 

the societal challenges.  

 

The agriculture teacher plays a key role in innovative and creative teaching.  The methodology 

employed by teachers must be meaningful and enjoyable for both learners and teachers. The 

agriculture teachers should continue to evaluate, reconstruct, and improve the face of school 

agriculture as we focus to the next century.  However this they will not achieve on their own but 

the stake holders must provide high quality instructional materials to stimulate reforms in 

agriculture 

 

 The contribution of agriculture teachers in challenges to reforms are more than the factors 

outside the classroom and the downward trend can be effectively halted by the teachers. There is 

a need for teachers to include   wider participation of community stakeholders in agriculture to 

determine the agricultural education program in line with the community needs and school 

syllabuses.  These will the teacher to determine where to put emphasis on.   

 

The drive for excellence in examinations has overshadowed the relevance of skills, values and 

attitudes hence relegating the drive for reforms in which vocational and practical subjects like 

agriculture struggling to remain afloat. This implies that the provision of resources and facilities 

for school agriculture has been inconsequential. An analysis from KNEC reports of 1999 and 
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2016 shows, impressive results from schools on agriculture yet there are no facilities, for 

teaching the subject in the same schools. The performance has no relations with facilities and 

resources besides books, teachers and the chalk. This re-affirms the historical misconception that, 

the teacher is the omnipotent and the unchallenged source of knowledge through the lecture and 

the chalked –up notes delivered and hence the irrelevancy of resources and facilities.  The drive 

for curriculum reforms in which agriculture is included in the school curriculum has remained a 

wish and the hopes and aspirations on what school agriculture continues to be elusive.  

 

This paper recommends that hard decisions have to be made on the education and training of 

agriculture teachers. Many institutions have mounted agricultural education courses. An analysis 

on the content of their programmes calls for an urgent stakeholder’s conference to determine the 

mission and philosophy of school agriculture in the country. This will guide those offering 

agricultural education courses for teachers to address the downward trend of the subject.   

Similarly, the Education Ministry needs to define a strategy of monitoring and implementing 

recommendations from different commissions and committees.  
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ABSTRACT 

Smallholder Agriculture is important to livelihoods of many rural households in developing and 

emerging economies like Kenya. Agriculture supports the livelihoods of about 80 % of Kenya’s 

population, 70 % of who live in rural areas. The rationale for market orientation which is the 

focus of this study is that it enhances consumers’ purchasing power for food, while enabling re-

allocation of household incomes by producers to high-value non-food agribusiness sectors and 

off-farm enterprises. The idea of market orientation has been used widely in the manufacturing 

sector, but market orientation in agriculture, particularly in the development literature, is defined 

less on sophisticated concepts of market intelligence and competitive intelligence gathering and 

use of that information to make decisions, but more on the degree of allocation of resources 

(land, labour and capital) to the production of agricultural produce that are meant for exchange or 

sale. The aim of this study is to examine factors that influence smallholder farmers in Kenya to 

make decision to be market oriented. This study is based on primary data collected from 

smallholder farmers in Kiambu West district in Kenya. Descriptive measures and multiple 

regression models were the methods used to analyse the data. Factors such as age of household 

head, vegetable prices, contractual agreements and membership in marketing groups were found 

to significantly and positively influence decision to be market oriented. Household size and farm 

size significantly and negatively influenced smallholder farmers’ decision to be market oriented. 

Policy measures such as those that can reduce the intensity of land fragmentation, improve 

physical infrastructure, facilitate smallholder farmers’ access to credit and facilitate contractual 

agreements between producers and buyers were recommended as a way of improving market 

orientation among smallholder farmers in Kenya. 

 

Key words: Market orientation, farm capitalisation, commercialisation, smallholder famers, 

developing countries, Kenya  

 

(1). INTRODUCTION  

Smallholder Agriculture is important to livelihoods of many rural households in developing and 

emerging economies like Kenya. Agriculture supports the livelihoods of about 80 % of Kenya’s 

population, 70 % of who live in rural areas. The aim of this study is to examine factors that 

influence smallholder farmers in Kenya to make decision to be market oriented. Kohli & 
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Jaworski (1990) state that market orientation is defined as the organization-wide generation of 

market intelligence, dissemination of the intelligence across departments and organization-wide 

responsiveness to it. The idea of market orientation has been used widely in the manufacturing 

sector, essentially referring to the extent to which a producer uses market information such as 

customer needs and product prices as a basis to make decisions on the three economic questions 

of what to produce, how to produce and how to market (Kohli & Jaworski, 1990; Jaworski & 

Kohli, 1993; Fritz, 1996). However, (Hinderink & Sterkenburg, 1987; Immink & Alacorn, 1993) 

suggest that market orientation in agriculture, particularly in the development literature, is 

defined less on sophisticated concepts of market intelligence and competitive intelligence 

gathering and use of that information to make decisions, but more on the degree of allocation of 

resources (land, labour and capital) to the production of agricultural produce that are meant for 

exchange or sale. Berhanu & Moti(2010) states that market orientation in agriculture is mainly a 

production decision issue as influenced both by production conditions and market signals. 

Hence, Haddad & Bouis (1990) states that the concept of market orientation in agriculture 

implies the percentage of marketed output from total farm production.  

 

In the 1990s, the concept of market orientation moved from an idea discussed among 

practitioners and academics to a rigorously developed and tested concept which can be 

empirically measured. (Day, 1994; Kohli & Jaworski, 1990; Narver & Slater, 1990) suggest that 

the study of the market orientation concept has continued, aided by the seminal works of a 

handful of researchers. Lafferty & Hult (2001) states that while these influential researchers had 

their own individual conceptualizations of a market orientation in theory and practice, common 

threads were evident. First, the search for value was universally viewed as the origin for the 

development of a market orientation. Secondly, each conceptualization of market orientation has 

within it embedded a cultural component which in turn influences the behaviour of the firm and 

its employees. The following paragraphs present previous empirical studies on the concept of 

market orientation.  

 

(a).PREVIOUS STUDIES  

 

While marketing academics and practitioners have argued for more than three decades that 

business performance is affected by market orientation, the study by Narver & Slater (1990) was 

the first systematic empirical analysis of the effect of a market orientation on business 

profitability. Following the study by Narver & Slater (1990), a number of studies examining the 

relationship between market orientation and business performance emerged, though mainly in 

the context of developed countries (Ruekert, 1992; Jaworski & Kohli 1993; Slater & Narver 

1994). Although some of the results were mixed, there was an emerging consensus to suggest 

that market orientation did have a positive impact on business performance. The results of a 

longitudinal study using panel data across a large number of industries by Kumar, Subramaniam, 

and Yauger (2011) state that market orientation has a positive effect on business performance in 

both the short and the long run. (Jawoski & Kohli 1993; Slater & Narver, 1994; Chang & Chen 

1998) suggest thatmany studies supported the positive relationship between market orientation 

and organizational performance. 

Today the positive effect of market orientation on business performance in developed economies 

which have typically predictable environments is no longer in doubt. However, examining this 
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relationship in emerging economies is still in its infancy. A study in China by Liu, Luo, and Shi 

(2003) state that high levels of market orientation may be associated with higher levels of 

learning, entrepreneurship and the potential to achieve higher performance. In contrast, studies in 

Ghana by Appiah-Adu & Singh(1998) failed to generate evidence for the market-orientation-

performance link and questions its generalizability to all contexts. 

 

In Kenya, studies on market orientation have yielded mixed results. For example, Yabs & Awuor 

(2016) conducted a study investigating the relationship between market orientation and 

performance of fruit exporting firms. The results showed that market orientation influenced the 

performance of these firms. Another study by Langat, Frankwick and Sulo (2015) investigated 

the effects of market orientation on firm performance through innovation in an environment of 

emerging markets, competition, technological change and government regulations. Results 

indicated that market orientation affects firm performance in this environment. The aim of a 

study by Njeru & Kibera (2014) was to empirically assess the perceived direct effects of the 

three components of market orientation namely; customer orientation, competitor orientation and 

the inter-functional coordination on performance of Tour Firms in Kenya. The results revealed 

that the three components of market orientation affected the Tour Firms. Additionally, Langat, 

Chepkwony, and Kotut (2012) empirically tested the effect of the business environment in Kenya 

on the relationship between market orientation and firm performance, and found a positive 

relationship.  

 

(b).STATEMENT OF THE PROBLEM 

 

In Kenya, the contribution of smallholder agriculture to national income, employment, food and 

nutrition security is recognized in various development strategy policies such as the “Kenya 

Vision 2030” (Republic of Kenya, 2012). However, smallholder farmers’ participation in modern 

markets is low despite the envisaged benefits of market orientation. Access to emerging high-

income agricultural markets (e.g. supermarkets) is perceived to be skewed in favour of large-

scale suppliers. The asymmetric structure of many markets which include high transaction costs 

and lack of market information may represent considerable barriers to market access by 

smallholder farmers. Moreover, remoteness, poorly maintained roads, inadequate transport and 

storage facilities hinder the smallholder farmers from participating in competitive markets, 

restricting them to non-contestable markets dominated by a few powerful purchasers (World 

Bank, 2007).  

 

These challenges are exacerbated by climate uncertainties, where most crops are susceptible to 

drought, which leads to severe crop losses, especially where irrigation is unavailable. 

Diminishing land sizes observed in high-potential agricultural areas such as Kiambu West 

District (which was the site for this study); hinder smallholders’ ability to practice crop rotation 

or commercialize their production. 

 

Although previous studies on market orientation have been conducted in Kenya, they have 

focused on the relationship between market orientation and firm performance, with no study on 
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small-scale farming. This study examines the factors that influence smallholder vegetable 

farmers in Kenya to make decision to be market oriented. 

 

(c).JUSTIFICATION OF THE STUDY 

 

Poverty reduction and development of sustainable livelihoods is crucially important in 

developing and emerging economies. Understanding the drivers of market oriented farming and 

the benefits of accessing sophisticated markets by smallholder farmers is an important activity 

for developing strategies because it creates a self-reliant growth pattern out of poverty.  

 

While some empirical studies have been conducted on the importance of a market orientation in 

agriculture, there does not seem to be any research studies where the market orientation of the 

smallholder farmers involved in vegetable value chains were empirically measured and tested. 

The reason for limited research on market orientation in production agriculture is the continued 

perception among firms of its limited applicability. Until recently, there has been little anecdotal 

evidence that becoming market oriented had any discernible impact on firm-level performance in 

agriculture. (Reukert, 1992; Chen, 1996) state that the nature of the pricing mechanism within 

agriculture may also limit the development of a market orientation attitude by farmers. 

Researchers have shown that the behaviour of firms and agri-food supply chains is influenced by 

the reward systems in place. Hence, this study adds to the existing literature on market 

orientation in agri-food supply chains by examining the factors that influence smallholder 

vegetable farmers in Kenya to make decision to be market oriented. 

 

(2). METHODOLOGY 

 

(a). DATA TYPES AND SOURCES 

This study was based on primary data collected from smallholder farmers in six villages from 

Kenya’s Kiambu West district, where a variety of vegetables are grown intensively. The district 

was selected mainly because of its proximity to the capital city, Nairobi, where there is a large 

and lucrative urban market for fresh horticultural produce (Ministry of State for Planning, 2009). 

The district covers an area of 958.2 km2 and has a population of 493,158, with a density of 515 

people per km2. Agriculture is the district’s main economic activity and the highest income 

earner, and comprises both crops and livestock enterprises. The key food crops grown are maize, 

beans, Irish potatoes, and a variety of vegetables, while the major cash crops are coffee, tea, 

pyrethrum, and horticultural export crops like flowers. The main livestock enterprises include 

dairy cattle, poultry, pigs, and sheep (Ministry of State for Planning, 2009). 

A household survey was conducted to gather farm-level data on the level of investment on farm 

equipment as well as socio-economic and demographic characteristics of the study sample. The 

sample was randomly selected using multistage random sampling method. A semi-structured 

questionnaire was administered to 200 household heads using face-to-face interviews. Both 

qualitative and quantitative data were collected. 
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(b). MEASUREMENT OF VARIABLES  

 

A semi-structured questionnaire was developed that measured the determinants of market 

orientation among smallholder farmers. Before the questionnaire was finalized, it was pre-tested 

so that any weaknesses and problems in the questions, as they relate to the research setting, could 

be identified. To enable the pre-testing, 20 farmers were selected and 15 of them agreed to 

participate in the pre-test. The principal researcher then made appointments with each and 

interviewed them. They were also asked to make comments (if any) on the ambiguity of the 

questionnaire or any other issues that they believed were irrelevant or should be changed. As an 

outcome of this process, several questions were modified in order to better reflect the local socio-

cultural situation. A final questionnaire was then prepared for data collection. 

 

Calculation of Market Orientation Index (MOIi)  

To measure market orientation, ten (10) types of farm equipment commonly used by smallholder 

farmers were used and named as Market Orientation Index (MOIi). The total value of farm 

equipment each farmer had invested per acre of land was used to calculate the MOIi. 

Gebremedhin & Jaleta, (2010) state that in agricultural and development economics, market 

orientation is usually calculated based on the proportion of commodity sold to total amount 

produced in relation to the amount of land allocated to a particular crop to total land operated by 

a household. In this study, the definition for market Orientation in agriculture was adopted, i.e.-

the degree of allocation of resources to the production of agricultural produce that are meant for 

exchange or sale. Hence the observed value of farm equipment that a farmer had invested in was 

used as a proxy for calculating market orientation. The equipment was allocated a monetary 

value based on the Kenya Shilling value as a way of examining its level of contribution toward 

improved productivity. Therefore, market orientation index (MOIi)indicating the degree of 

allocation of resources by each farmer was calculated as follows:  

𝑀𝑂𝐼𝑖 =     ∑ 𝑉𝑖𝑘
𝐾
𝑘=1 / Ai 

Where 𝑉𝑖𝑘 is the total value for all equipment k owned by farmer i, and Ai is the total land in 

acres owned by farmer i.  

The dependent variable (DV) is the 𝑀𝑂𝐼𝑖 which represents the farm capitalisation (FC) density, 

i.e. the amount of money invested per acre of land. It has a minimum value of zero and no 

theoretical maximum. 

The independent variables (IVs) that condition the market orientation of smallholder farmers as 

adapted from literature are; age of household head, gender of household head, level of education, 

household size, household labour, farm size, average price for vegetables, produce loss during 

transportation, contractual agreement, membership in marketing group, distance to the nearest 

important market, distance to the nearest all weather road, ownership of vehicle, access to 

extension services and credit. These explanatory variables are specified in Table 1. 
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Table 1. Definition of explanatory variables 

Variable Name Variable 

Type 

Variable definition and 

measurement 

Hypothesized effect 

on market 

orientation 

Age of household head 

above 15 years’ old  

Continuous Age of the household head 

(years)  

+ 

 

Gender of household 

head above 15 years’ 

old 

Dummy 1 if household head is male, 

otherwise 0  

- 

 

Education of household 

head above 15 years’ 

old  

Continuous Formal education of the 

household head (years of 

schooling)  

+ 

 

Household size  Continuous Number of household members - 

Household labour  Continuous Number of active family 

members working on the 

family farm (aged 15–60yrs)  

+ 

Farm size Continuous Amount of land under 

cultivation of farm household 

(Acres) 

+ 

Average price for 

kale/bunch 

Continuous Average selling price/bunch in 

Kshs 

- 

Average price for 

tomatoes/small crate 

Continuous Average selling price/small 

crate in Kshs 

+ 

Produce loss during 

transportation 

Dummy 1 if significant and 0 if not + 

Contractual agreement Dummy 1 if signed a contract and 0 if 

not 

+ 

Membership in 

marketing group 

Dummy 1 if member of a group and 0 if 

not 

+ 

Distance to the nearest 

important market  

Continuous Distance in kms + 

Distance to the nearest 

all weather road  

Continuous Distance in kms + 

Ownership of vehicle Dummy 1 if vehicle owned, otherwise 0 - 

Access to extension 

services  

Dummy 1 if accessed services and 0 if 

not 

+ 

Access to credit Dummy 1 if accessed credit, otherwise 

0 

+ 

Source:Author’s definitions  

 

 

(3). RESULTS AND DISCUSSION 

The study used descriptive measures and Multiple Regression Models to analyse the data. In this 

section, descriptive statistics of the variables and the estimation results of the Multiple regression 

are presented. The results will facilitate the identification of the factors that influence a 

smallholder farmer to be market oriented.  
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(a). DESCRIPTIVE STATISTICS OF THE VARIABLES  

 

The data collected from 200 smallholder farmers are analysed to show the relevant demographic, 

social-economic and farm specific features of the farmers. It was noted that the features of all 

farmers are not the same and there are significant variations across farmers. The key features of 

the variables used in the study are presented in Table 2. From the table, it is revealed that the 

average age of the household head is 46.6 years with maximum of 78 years and minimum of 24 

years. The average level of education of farmers is 11 years of schooling with minimum of 0 

years of education and maximum of 20 years of schooling.  

 

Table 2. Description of collected data 

Variables Sample Min Max Mean Std 

Dev 

Age of household head above 15 years’ old (years) 200 24 78 46.6 9.44 

Education of household head above 15 years’ old 

(years) 

200 0 20 11 3.77 

Household size (number) 200 1 10 4.05 1.5 

Persons involved in farming (number) 200 1 4 1.83 0.65 

Farm size 200 0.25 10 1.23 1.27 

Average price for kale / bunch (Kshs) 200 20 25 20.9 2.02 

Average price for tomatoes / small crate (Kshs) 200 1000 2000 1341.8 242.42 

Distance to the nearest important market (km) 200 6 45 32 7.77 

Distance to the nearest all weather road (km) 200 0.25 8 2.29 1.5 

Source: Author’s calculations 

 

From Table 2, it is observed that the average household size is 4.05, whereas the minimum is 1.5 

and the maximum is 10 members. The number of persons involved in farm labour differed 

among the households. The average is 1.83, maximum of 4 and minimum of 1 person, but both 

family and hired labour is used. From the Table, the average farm size owned by the farmers is 

1.25 acresindicating that most of the farmers in the study area are in the smallholder category. 

The maximum and minimum farm sizes are10 and 0.25 acres respectively. The average price for 

kale/bunch in Kshs is 20.9, maximum of 25 Kshs and minimum of 20 Kshs; while the average 

price of tomatoes/small crate in Kshs is 1341.8, maximum of 2,000 Kshs and minimum of 1,000 

Kshs. It is also observed that the average distance travelled by smallholder farmers to the nearest 

important market is 32 kms, maximum of 45 kms and minimum of 6 kms. The average distance 

travelled to the nearest all weather road is 2.29 kms and the maximum and minimum distance is 

8 and 0.25 kms respectively. 

Market orientation of smallholder farmers 

The level of investment in farm equipment per acre by smallholder farmers is presented in 

Table3. From the Table, it is observed that the average investment is 54,600 Kshs, the maximum 

is 197,400 Kshs and the minimum is 16,900 Kshs. 
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Table 3. Market orientation of smallholder farmers (value invested in farm equipment per acre 

(Kshs) 

Dependent Variable Sample 

 

Min Max Mean Std Dev 

Market Orientation Index (MOIi) 200 

 

16900 197400 54600 42500 

Source: Author’s calculations 

 

Data on market orientation were skewed; hence, they were transformed using the logarithmic 

(Log 10) method to improve the normality of errors. The transformed data was then used for 

analysis. The residual plots were checked and found to be good. Figure 1 presents histograms for 

the skewed and transformed data (Tabachnick & Fidell, 2007). 

 

 
Figure 1. Histogram for market orientation raw skewed data (left) and market orientation Log10 

transformed data (right) 

 

(b). REGRESSION RESULTS ON MARKET ORIENTATION DECISION 

 

In order to achieve the aim of the study, demographic and socio-economic variables are included 

in the multiple regression models. The models are used to predict the factors influencing the 

decision by smallholder farmers to be market oriented. To fit the multiple regression models, the 

model started by including all the explanatory variables presented in Table 1. Tabachnick & 

Fidell(2007) state that the first step in the analysis is to carry out a backward elimination process 

to remove the explanatory variables that were significant at probability level p > 0.05 (i.e., a 

strong presumption against the null hypothesis or, in other words, that they were not involved in 

predicting the dependant variable). Next, a stepwise regression to fit the regression models for 

dependent variable using the remaining explanatory variables is carried out to select the 

explanatory variables that were significant at probability level p<.05 and were involved in 

predicting the dependent variable. The estimation results are presented in Table 4. 
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Table 4. Multiple regression analysis of determinants of decision to be market oriented by 

smallholder farmers 

 

Explanatory 

variable (P) 

Coefficient 

estimate 

(CE) 

Standard 

error 

Factor=(Log10
PCE) t-statistic p-value 

Constant 4.6662 0.1495 - 31.22 0.001** 

Age 0.010396 0.003247 1.02 3.20 0.002** 

Household size -0.06509 0.02078 0.86 -3.13 0.002** 

Farm size (acre) -0.25492 0.02384 0.556 -10.69 0.001** 

Vegetable price 

(Kshs X 1000s) 

0.10216 0.04211 1.27 2.43 0.016* 

Contracts 0.16041 0.07368 1.45 2.18 0.031* 

Marketing group 0.16041 0.05845 1.45 2.74 0.007** 

Number of observations=200 

R2= 0.476, R2(adj)=0.46, f-statistic=29.28, probability (f-statistic) =0.000 

p-value = * significant at 5% level; ** significant at 1% level 

Source: Author’s calculations 

The model had a strong R2 of 47.6% and adjusted R2 of 46% suggesting strong predictive power. 

The results in Table 4 show that the age of a household head significantly and positively 

influenced decision to be market oriented, with an increase in age by one year showing an 

increase in the decision to be market oriented by a factor of 1.02. This finding can be explained 

by the fact that older farmers usually have accumulated farm investments over the years, whereas 

their younger counterparts have not. This finding is similar to other studies that suggest that older 

farmers may make decision to be market orientation more easily than their younger counterparts 

because they might have accumulated capital. (Sall, Norman,and Featherstone 2000; Adegbola & 

Gardebroek 2007) suggest that older farmers may also have long-term relationships with their 

clients or preferential access to credit due to their age, availability of larger land sizes and larger 

family sizes that can provide cheap labour. 

The price offered for vegetables significantly and positively influenced the decision to be market 

oriented. Farmers who get a high price for tomatoes have a higher likelihood to invest in farm 

equipment by a factor of 1.3. (Alene et al. 2008; Key, Sadoulet, De Janvry 2000) suggest that this 

finding can be explained by the fact that output price seems to be an incentive for farmers to 

produce surplus commodity for sale to the market, and when farmers receive high prices for their 

produce, they are able to generate adequate financial resources, which can be re-invested in farm 

equipment. 

Smallholder farmers who have signed contractual agreements have a higher likelihood of making 

the decision to be market oriented by a factor of 1.5 than farmers without contracts. Contractual 

agreements lower transaction costs by reducing the time used to search for markets and 

negotiations. Jari & Fraser (2009) state that the results of their study supports this finding and 

showed that there is an increase in formal market participation with contractual agreements. The 

finding suggests that a smallholder farmer’s capacity to invest in farm equipment is enhanced by 

improved earnings from the markets via having ready markets for their produce and decreased 

transaction costs. 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

70 | P a g e  
 

Joining a farmer marketing group significantly and positively influenced decision to be market 

oriented by a factor of 1.5. This finding can be explained by the fact that joining a marketing 

group has benefits such as shared information among members and the ability to market produce 

as a group when an individual cannot provide the quantity of produce demanded in the markets. 

This latter benefit enhances the sale of fresh produce, which generates financial resources that 

can be re-invested in farm equipment. (Olwande & Mathenge, 2012; Kirsten & Vink, 2005) 

suggest that their studies support the findings and that they also found that being a member of a 

marketing group increases a household’s access to market information, which is important when 

making production and marketing decisions. It also empowers farmers to bargain for better 

trading terms  

However, household size significantly and negatively influenced decision to be market oriented. 

An increase in household size by one member decreased decision making towards being market 

oriented by a factor of 0.86. This finding is explainable by the fact that, apart from consuming 

more output, maintaining a large household requires larger amounts of financial resources, which 

diminishes the amount that can be re-invested as farm equipment. (Alene et al.2008 and Astewel 

2010) suggest that their findings are similar to the finding in this studyand state that a negative 

sign on household implies that a larger household is likely to consume more output, which leaves 

smaller proportions for sale. 

Contrary to earlier expectations, size of land owned by a household significantly and negatively 

influenced decision to be market oriented. An increase by one acre of land decreased decision 

making to be market oriented by a factor of 0.56. This finding can be explained by the fact that 

larger per capita land size will result in low farm capitalisation density since the equipment will 

be spread out over a large farm size. Other studies support this finding. For example, although 

studies by (Lund & Hill 1979; Mishra & Morehart 2001; Purdy & Featherstone 1997) suggest 

that that larger farms have somewhat higher performance ratios and that performance is 

positively affected by firm size; a study Lund & Hill (1979) warns that an increase in farm size 

may not necessarily lead to an increase in efficiency.(Barney (1991; Peteraf 1993) also question 

the ability of farm size to provide superior competitive advantage in the long-run. Accordingly, 

the difficulty for farm size alone to provide the firm a superior competitive advantage rests in the 

inability of this resource (land) to provide ex-post limits to competition, barriers of substitution, 

and imperfect imitability. Additionally, Sonka, Hornbaker and Hudson (1989) state that within a 

sample of Illinois grain farms, farm size was not one of the significant drivers of firm 

performance. 

 

(4). CONCLUSIONS 

Smallholder farmers in Kenya possess the potential to contribute to economic growth and 

development of the country. Market orientation of smallholder farming is getting priority in the 

developing countries like Kenya. This study examined the factors that influence decision by 

smallholder farmers in Kenya to be market oriented. The calculation of household market 

orientation index reveals that on average, farm households allocate 54,600 Kshs of their income 

to the purchase of farm equipment per acre of land, which is relatively low. This is because of the 

slow substitution of subsistence farming system by commercialized farming for high value crops 

in which every farm decision depends on the market signals. Lack of full transformation to 

market orientation prevents them from transiting into commercial farming and hence their low 

household income leading to poverty. Farmers are constrained by various factors in marketing, 
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making it difficult for them to commercialize. The technical and socio-economic factors include; 

lack of timely information, poor infrastructure, limited contractual agreements, lack of suitable 

transport for fresh produce, poor institutional support and low access to agricultural extension 

services, resulting to less marketable surplus. Thus, majority of the farmers are still producing at 

subsistence level as they will only go to the market to sell the surplus after consuming enough at 

the household level. 

The results of this study show that households in the study area are characterized by low market 

orientation despite the district’s location in a high agricultural potential region. Additionally, 

there are both positive and negative significant relationships in the multiple regression models. 

The age of household head, vegetable prices, presence of contractual agreements and 

membership in a farmer marketing group are significantly and positively related to market 

orientation decision, while household size and farm size are significantly and negatively related 

to market orientation decision. 

(5). IMPLICATIONS FOR POLICY DEVELOPMENT AND PRACTICE 

To transform smallholder farmers from subsistence to commercial farming in Kenya, the 

government needs to formulate new policies or streamline the existing ones to support the 

agricultural sector and the actors involved. This study recommends the following potential policy 

developments: 

(a). Policy measures to reduce the intensity of land fragmentation especially in high agricultural 

potential areas such as Kiambu West District. This includes measures that support producers to 

farm sustainably and profitably to prevent further change of land use from agricultural to 

residential or commercial purposes.  

(b). Policy strategies to improve physical infrastructure especially the “feeder” roads connecting 

farms and villages to all-weather roads, to reduce transportation costs and post-harvest losses, 

hence encouraging farmers to participate in markets throughout the year. Establishment of more 

points of sales in farming areas in order to lower transportation costs should also be considered. 

(c). Policy developments that facilitate smallholder farmers’ access to credit to purchase farm 

equipment. Since smallholder farmers are considered a risk factor by major lending institutions 

due to high default rate on loan repayment, joining a farmer group can improve their credit 

rating. This is due to the presence of peer mechanisms which has the capacity to enforce 

compliance to loan repayment schedule by individual members. 

(d). Policy strategies that facilitate contractual agreements between producers and buyers, which 

are critical in ensuring ready market for farmers’ produce and reduced effects of market price 

fluctuations.  

(6). STUDY LIMITATIONS AND HOW THEY WERE OVERCOME 

Several issues were encountered during the study, and the key issues that had significant impact 

were: 

(a). LIMITATIONS 

(i). The initial strategy for field work was a single field trip to Kenya for collecting data lasting 

six months. However, this field trip was reduced to two lots of three months each, as a result of 

logistic issues; hence data collection exercise was not optimal.  

(ii). There were difficulties in obtaining national statistics, especially longitudinal data gathered 

for the same subjects repeatedly over long periods of time. 

(iii). The fact that only vegetable farmers (kale and tomatoes) were included in the study while 

omitting farmers who did not participate in these two value chains, caused a major limitation to 
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the generalizability of the results in other areas. 

(b). THESE LIMITATIONS WERE OVERCOME BY: 

(i). The researcher recruited and trained a number of in-country enumerators and a technical 

supervisor who spoke the local dialect to assist in conducting face-to-face interviews, which sped 

up the data collection process.  

(ii). Multiple sources of data, including online resources were used as secondary data, especially 

from researchers and organisations with the capacity to carry out longitudinal studies in 

developing countries. 

(7). IMPLICATION FOR FUTURE RESEARCH 

This study examined factors that influence decision by smallholder farmers in Kenya to be 

market oriented as a pathway towards transformation from subsistence to commercialised 

farming system. 

However, the study’s findings are based on a short time span of data collection. Data used in this 

study were collected over a period of two lots of three months due to logistical constraints. This 

timeframe was not sufficient to observe changes in the rural society over an extended period of 

time. Therefore, a longitudinal study (in which data is gathered for the same subjects repeatedly 

over years) to examine transformation from subsistence to commercialised farming systems 

among smallholder farmers over time is suggested. In the study by Hynes (2008), it is suggested 

that this is important when studying development issues that have a long lifecycle. 
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ABSTRACT 

Maize is the main staple crop for many people in Kenya. It is a high yielding cereal grown 

almost in all parts of the country mainly under rain fed environmental conditions. However, 

despite the fact that maize is the main subsistence crop there has been structural maize deficit in 

Kenya which has pushed the prices of maize and maize products up beyond affordable level of 

many households leading to food insecurity. This forced the country to import maize from other 

countries to cover the shortage and also provide subsidized maize flour at ksh 90 per 2kg packet. 

There are various factors that affect maize yield and therefore research was aimed at assessing 

the factors that affect maize yield in Machakos County. The research targeted mainly small-scale 

and large-scale farmers in Machakos County. The study sought to achieve the following 

objectives: To examine the maize production and yield trends for the last 10 years in Machakos 

County. To find out the factors that constrain realization of high maize yield in the county. The 

research was conducted between July and November 2017 and involved random selection of 

farmers by visiting them and receiving direct responses from them as they answered the 

questionnaires. Through the field visits; The questionnaires, interviews and field observations 

provided the study with primary data. Secondary data was obtained from the Ministry of 

Agriculture (MOA), National Cereals and Produce Board (NCPB) in Machakos and Kenya 

agricultural research Centre (KARLO) in Machakos. After data collection, the research findings 

were analyzed using graphs, frequency tables and percentages and also in regression to establish 

the relationship between maize yield and the explanatory variables. The research found that 

maize yield in Machakos county is affected negatively by prolonged droughts and shortage of 

rainfall due to weather variability, poor soils most of which are very acidic and others are highly 

alkaline (MOA 2014), lack of agricultural advisory services, lack of essential inputs. The 

research shall greatly benefit the farming communities comprising of both small scale and large-

scale maize producers and also traders of either maize products or farm inputs. The study shall 

help the farmers to identify the relationship between output and variables that affect the yield 

they get from their farming activities. 

 

Key words: Maize yield, yield trends, Food policy, Food security, Small and large Scale farmers, 

Machakos county 

 

INTRODUCTION 

 

Background Information 

Agriculture is the mainstay of Kenya’s economy and it accounts for approximately 27% of 

Kenya’s gross domestic product (GDP).It is the main source of livelihoods for about 80% 0f the 

population in rural areas (MOA 2009). Maize (Zea mays) is the main food crop in Kenya. It is a 

high yielding cereal grown almost in all parts of the country mainly under rain fed environment 

and requires minimal capital. It is also used as animal feed especially the maize stalks, can be 

stored after harvesting and fed to animals at a later period of time. Maize is not only a 

subsistence crop but also an industrial crop, it is used to make corn oil, flour, beer, quicker oat 

among others. Maize has a great potential to meet human food requirement because it has a great 

significance as human food, animal feed and is also an industrial crop hence it is important to 
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analyze the factors that relate to maize yield to ensure that those that affect the yield negatively 

can be monitored and worked on to ensure improved yield and sustainability. It does well in a 

wide range of agro-ecological zones and hence the most widely produced crop. Crop yield 

projections of maize vary widely depending on region and specified climate scenario. Most 

models predict declining maize yields in large parts of ASALS and in lowlands where Machakos 

County is not an exemption. Kenya has undergone a transformation from a maize exporting 

country to maize importing and has lost competitiveness in maize production to the neighboring 

regions (Nyoro et al,2004). This is being witnessed in the current situation in Kenya where prices 

of maize and maize products have increased until the government started to provide subsidized 

maize meal costing sh 90 per 2kg packet. Based on the IFPRI analysis 4 out of 6 climatic 

scenarios predict an overall decline in rain fed maize yields. Therefore, the research will focus 

more on factors constraining maize production with much emphasis on the climatic changes, 

production technologies used, seed varieties, fertilizer, manure and other inputs used. Other 

variables will also be considered and these include the social and economic characteristics of 

maize farmer such as education level, gender among others. All these will be geared towards 

achievement of the objectives listed below. 

 

Problem Statement 

 

Despite the fact that maize is the staple food of many people in Kenya, there has been rise in 

price of maize and maize products such as flour not only in Machakos but all over Kenya 

rendering many households both in rural and urban areas to be food insecure. According to the 

food security assessment report from the ministry of agriculture that was done in march 2013, 

The cyclonical droughts experienced in many counties especially those on the lower eastern part 

of Kenya for example Machakos county have severely hampered efforts to improve the food 

security situation in the county. House hold crop production is currently of little significance to 

house household food security as over 98% of cereals are imported from high potential 

neighboring counties of Machakos such as Kiambu and this drives the prices of food up to cover 

transportation costs. Most small-scale farmers in Machakos County are almost giving up on 

maize production and shifting to production of drought tolerant crops such as green grams so that 

after harvesting the green grams which normally fetch much better prices in the market they will 

sell them then buy maize. This is after continuous failure of maize crops which has left many of 

them without food after incurring so many production costs only to get losses. 

 

Following the increase in maize yield from 39 million 90kg bags on 2014 to 42.5 million bags on 

2015 the food was projected to sustain the country all through the year of 2016 and 2017 and 

prices were expected to remain fairly constant around ksh 100-120 per 2kg packet (FAOSTAT, 

Economic survey 2016), however contrally to this, Kenya is Currently suffering from structural 

deficit of maize production that has culminated to price rise to even ksh 200 per 2kg packet until 

lately when the government started to import and provide subsidized maize flour at ksh 90 per 

2kg packet. This does not fully contribute to food security since as soon as that flour arrives in 

the supermarkets and shops people buy it all and even some do not find it due to the high 

demand for the same relative to the supply. 

 

Research Objectives 

 

This study sought to examine and analyze production and yield trends of maize in Machakos 

county for the last 10 years and examine the factors that affect maize production and yield in 
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Machakos county.  
 

Significance of the Study 

 

It is important to undertake a study on maize yield since yield is an aspect of sustainability an 

according to the agricultural transformation agenda some of the reasons for targeting maize as an 

ideal crop for intensification in rural areas include: high yield potential of maize, diversified 

uses, ease in transporting, processing and marketing and most importantly its contribution to 

food security. Understanding the factors affecting maize yield will make it easy to address most 

of the challenges that are constraining maize production not only in Machakos county but also to 

the entire lower eastern region of Kenya and all over the country hence curb the issue of 

importing maize and encourage sustainable production. 
 

Justification of the Study 

 

The researcher chose this topic of study following the maize crisis that we were then facing in 

the country, Kenya. As a result of maize shortage, the prices of maize and maize products such as 

flour have increased beyond affordable levels putting both rural and urban populations at risk of 

being food insecure. If this shortage persists then almost everyone in the country will be 

vulnerable to food insecurity. The research will contribute to efficient and sustainable production 

of maize to curb the prevailing maize insecurity situation in Kenya. This was achieved through 

interaction with the maize farmers both small and large scale producers in the selected research 

sites, and helping them to identify the key factors that constrain maize production and find a way 

out. 

 

LITERATURE REVIEW 

 

Maize belongs to the family of grasses and is scientifically name Zea mays. It is a high yielding, 

easy to process crop and a good source of carbohydrate and survives in a wide range of agro 

ecological zones although it does best in warm climate. It has a short life cycle making it the first 

crop to harvest for food during hunger periods in Kenya. 

 

Most agricultural production in Kenya is dominated by maize which is comprises 38.2% and dry 

beans (18.7%), and the two together make a half of the total cropped area. Maize production 

accounts for approximately 80.3% by volume of Kenya total grain output and it is packed and 

marketed in 90 kg bags, however yields for small holder farmers are generally low since most of 

their production are dependent on rainfall. (FAO 2010) 

 

According to Byerlee and Eicher , 1997, maize is the most important and widely consumed 

cereal in kenya.it is the staple food of for 96% of Kenya’s population with 125kg per capita 

consumption and provides 40% of the calorie requirements. About 70-80% of maize is produced 

by smallholder farmers. Self-sufficiency in maize production was achieved in 1970s when 

production was high and the surplus was exported.  

 

In MY 2015/2016, Kenya’s corn production increased due to effects of higher rainfall in the 

marginal corn growing areas attributed to the El Nino weather phenomenon. However, current 

trends show that the country is struggling to achieve self-sufficiency in major staples including 

maize.Kenya’s corn production remains constrained by underlying factors such as soil 
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acidification due to continuous multi-year use of Di Ammonium Phosphate (DAP) fertilizer, lack 

of access to improved seeds, and the impact of maize lethal necrosis (MLN). The Government of 

Kenya (GOK) and the county governments in the corn growing areas have initiated measures to 

increase yields including distribution of certified seeds and alternative fertilizers to farmers. 

 

According to GOK 2010, Kenya has experienced years of heightened food insecurity and 

dependence on imports and emergency humanitarian assistance in the last one decade where in 

2009 Kenya imported 16.8 million bags of maize. Even in the current period Kenya is still 

importing maize. Maize demand in the country has been on increase outstripping supply thereby 

necessitating imports. 

 

Maize consumption in Kenya whose population is currently over 40 million is projected to be 

about 3.2 million bags per    month which amounts to 40 million bags per year. Despite the 

overall positive food security outlook in the non- ASALS, the situation in the Kenyan arid and 

semi-arid lands have deteriorated due to poor performance of rains in 2016, whereby there was 

delay in short rains. These ASALS which comprise of but not limited to the counties in the lower 

eastern region, especially Machakos are most susceptible to food insecurity due to low yields 

realized after receiving little or no rains (MOALF 2016). 

 

Retail prices for corn and corn products have decreased after Kenya’s National Cereals and 

Produce Board (NCPB), a GOK agency, lowered the purchase price for the strategic reserves in 

2015 from Ksh 3,000 per 90 kg bag to Ksh 2,300. Some of the farmers in key maize growing 

areas reacted to the price changes by diversifying to other crops. NCPB’s corn purchase price is 

still far higher than the prices offered to farmers in the neighboring EAC countries, creating an 

incentive for imports from these countries.Thorton.et al. (2009) predicts a maize production 

decline of 8.4% in ASALs. This decline is very dangerous since it threatens food security 

situation for the residents of these areas. 

 

Conceptual framework 

 

The conceptual framework is a summary of the factors that affect maize yield in Machakos 

County. It is comprised of independent variables, moderating variables and the dependent 

variable.  The independent variables are those factors that affect the dependent variable or maize 

yield. They include demographic characteristics of farmers such as gender; male or female, age 

of the farmer in years, education level, years of farmers experience in maize farming  and 

membership in farmer organizations or cooperatives;  

 

Characteristics of the farm like size, inputs used such as fertilizer, manure and seeds varieties 

Sources of labor either family labor or hired and other economic activities of the farmer such as 

casual jobs, livestock keeping; rainfall trends and prices of maize.Moderating variables include 

government policies such as input policy, credit policy and food policies and culture.The 

dependent variable is maize yield in tons. 

 

RESEARCH METHODOLOGY 

 

Site Selection and Description 

The research was carried out in Machakos County, a county in the lower eastern region of 

Kenya. The county has a population of 1098584 people (as at 2009) and is about 6208.2km. The 
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county borders Nairobi and Kiambu Counties to the west, Embu to the North, Kitui county to the 

east, Makueni county to the south Kajiado to south west Murang’a and Kirinyaga to North West. 

The climate of the county is semi-arid with a hilly terrain and an altitude of 1000-2100M above 

sea level. It experiences a bimodal rainfall mode with the long rains expected to start from march 

to May and short rains fall from October to December hence two cropping seasons per annum; 

the temperature ranges between a minimum of 15.50C and a maximum of 31.50C per annum. 

(Kwena et al., 2011) 
 

Demographic characteristic of the county  

The population is approximately 1.098583 million as per 2009 Kenya population housing census 

where 49% are male and 51% female. Age distribution is 0-14 years 39%,15-29 years is 28%,30-

64 years 27.7%,above 65 years 5% (GOK 2010). Agriculture is practiced with maize and other 

Drought resistant crops such as sorghum and millet being grown due to areas semiarid nature. 

The land has generally been underutilized for agricultural production. The ASALS which cover 

84% of the total land are also underutilized. 

 

The study was conducted in the following sub counties 

 

Table 3.1. Description of study districts 

District Area km2 No. of respondents 

Masinga 1402.8 20 

Yatta 1057.3 20 

Machakos central 925.5 10 

Mwala 1017.9 10 

Kathiani 207.1 10 

Source : county commissioner offices Machakos ,2013 
 

Research Design 

The study used explanatory and descriptive research design that involved field visits and 

administration of questionnaire to understand how different variables affect maize yield. The 

study also involved exploration of secondary data on maize yield trends and weather patterns 

specifically rainfall trends. 

 

Target Population and Scope of the Study 

The target population included the small and large-scale maize farmers who were picked at 

random from different constituencies. The study was only limited to Machakos county in the 

following five districts; Masinga, Machakos central, Yatta, Mwala and Kathiani.  

Methods and Tools of Data Collection 

The study used both primary data and secondary data. Secondary data was obtained from the 

ministry of agriculture, Machakos. The study used the following tools to collect primary data; 

questionnaire, interviews and field observations provided primary data. Questionnaires 

consisting of printed questions were issued to the farmers in Machakos County. The 

questionnaires are more economical to use due to their lower cost .it is also through 

questionnaires that a large number of farmers was reached over a wide geographical area. The 

research used both open ended and closed ended questionnaires though the closed ended 

questionnaires were more dominant since they gave farmers choices of all possible answers 

where they could only tick. Open ended questionnaires were also included even though they are 

few farmers were allowed to write answers in their own words. 
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The researcher conducted interviews during the issuing of questionnaires since it was just a short 

dialogue between the farmer and the researcher. The research was more interactive since the 

researcher just dealt with individual farmer at a time and this made the research also confidential. 

  

Validity of Data Tools 

The research questions were presented to the supervisors to check the objectivity of 

questionnaires that were used to collect the data and they gave a go ahead.  
 

Data Analysis and Presentation 

The data from questionnaires was recorded in excel tables and the response rate was analyzed 

using descriptive statistics such as frequency and percentages then it was presented using bar 

graphs, line graphs and pie charts. 
 

Ethical Consideration 

The research provided the dignity and privacy of every individual by ensuring that personal 

details were limited to general information and no names, identification number or telephone 

number was enquired from the respondents. The information was used in fulfillment of the 

researcher’s academic requirements only. 

 

FINDINGS AND DISCUSSIONS 
 

Maize Yield Trends 

Table 4.2  maize yield trends in Machakos county 

 Secondary Data Maize Trends In Machakos 

County 

 Prices of maize Price of 

fertilize

r    Long Rains Short Rains  Buying proce 

90 kg bag 

Selling 

price 

YEAR area in ha yield in tons  in mm  in mm Station 90kg 

bag 

50kg 

bag 

2000 162000 58320 143 575 Katumani 980 1150 2000 

2001 163880 78034 229 276 Katumani 1000 1250 2400 

2002 153580 87685 356 398 Katumani 1050 1600 2350 

2003 145000 59850 404 231 Katumani 1450 1800 2450 

2004 152000 27765 238 357 Wamunyu 1500 1850 2430 

2005 170000 15300 145 178 Wamunyu 1350 1800 2000 

2006 167225 119330 302 367 Wamunyu 1350 1500 2200 

2007 145500 71295 238 337 Wamunyu 1455 1700 2550 

2008 138750 78578 202 262 mikuyu farm 1500 1850 3500 

2009 170000 142800 53 327 mikuyu farm 1800 2000 3550 

2010         

2011         

2012 117600 140000       

2013 117600 140000       

2014 152000 80000        

Source : ministry of agriculture, Machakos 
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As shown in figure 4.2 above Machakos county has been having fluctuating trends in maize yield 

over years from 2000-2014. The highest yield was realized in in the year 2009,2012 and 2013 

with production of 140000 tons of maize and the lowest in 2005 15300 tons .In the years 

2003,2004,2005,2007,2008 and 2014 the maize yield in the county was below the trend line and 

this is very dangerous since it increases vulnerability to food insecurity. 

 

Yield is not significantly affected by the size of land, this is because there are some years when 

the land size was big but the yield was very little. For example, comparing between 2005 and 

2009 the land size was almost equal but maize yield in 20009 was very high compared to 2005 

which was too low.  This indicates that there are other factors rather than land size that affect the 

maize yield for example drought. The productivity of land depends on availability of water or 

rainfall, inputs and agronomic technologies used. 

 

The equation for maize yield is  

 

Y = 106.59R + 1.0 L - 2705.9A - 27569M-53460.8F + 6.89BP – 51.41SP + 44.21PF 

Where: R - Rainfall, M- male F- female BP-Buying price of maize, A – age of farmers 

SP- selling price of maize, L is land size, PF- price of fertilizer 

Age is also significant in determining the yield of maize. 

 

From the questionnaires many farmers are aged between 51-60 years. This shows that they are 

the ones who participate mostly in maize farming and the main reason for this could be because 

they are the only ones who own land hence most young people cannot do maize farming due to 

lack of land. 

 

There’s significant difference in yield between male and female farmers. This indicates that there 

is gender gap in agriculture. 

The price of fertilizer doesn’t affect maize yield very much, this is possibly because farmers use 

manure instead of fertilizer. 

 

The selling price does contribute significantly to maize yield. This is because an increase in price 

of maize motivates more farmers to produce maize since out of it they can make some sensible 

income.  However, the coefficient for selling price of maize is -51.41, this indicates that the 

NCPB has been buying maize from farmers at poor prices and this has a negative effect on maize 

production since farmers will shift from maize production to producing other crops that fetch 

higher prices like green grams. 

 

The R2 is 0.99 which indicates that 99% of variation in maize yield in Machakos county is due to 

the variable factors such as weather variability particularly rainfall, limited agricultural land 

expansion, prices of maize, high cost of fertilizer, gender inequality in agricultural and age of 

farmers. The other 1% is due to other factor that were not included in regression such as 

education level, pest and diseases, declining soil fertility, poor quality seeds and diversion of 

farmers from maize production to other enterprises. 

The P-values for annual rainfall, area under maize, age, gender, selling price of maize and price 

of fertilizer as shown in the table above indicate that they are significant in determining maize 

yield in Machakos Count 
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Table 4.5 Data Variables 

Table  4.5 VARIABLES  Total  

Frequency 

Percentage 

 
No. Of Respondents 70  

A Background Information Of Farmers   

 
VARIABLES Description   

1 Gender Male 34 48.57%% 

 
 Female 36 51.43%% 

 
   100%% 

2 Marital Status Married 50 71.43% 

 
 Single 20 28.57% 

 
   100.00% 

3 Educational level Adult education 7 10% 

 
 Primary 18 26% 

 
 Secondary 26 37% 

 
 Higher level 19 27% 

 
   100% 

4 Age in years 20-30 12 17.14% 

 
 31-40 14 20% 

 
 41-50 16 22.86% 

 
 51-60 23 32.86% 

 
 Above 60 5 7.14% 

 
   100.00% 

5 
Experience in maize 

farming 
1-5 years 12 17.14% 

 
 5-10 years 17 24.29% 

 
 10-15 years 21 30% 

 
 over 15 years 20 28.57% 

B Information On Maize Production  100 

1 
Mode of land 

acquisition 
Inherited  19 27.14% 

 
 Purchased 11 15.71% 

 
 Rented 9 12.86% 

 
 Family land 31 44.29% 

 
   100.00% 

2 Cropping system maize mono crop 17 24.00% 

 
 maize intercrop 53 76.00% 

 
   100.00% 

3 crop rotation Yes 42 60% 

 
 No 28 40% 
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   100% 

4 seeds used local varieties 31 44.00% 

 
 improved varieties 39 56% 

 
   100% 

5 Time of planting Before rains 21 30% 

 
 onset of rain 39 56% 

 
 later after onset 10 14% 

 
   100% 

6 Input use Fertilizer 8 11% 

 
 Manure 37 53% 

 
 Both 25 36% 

 
   100% 

7 Farm uses of maize 
Consumption and 

seed 
57 81% 

 
 for sale 13 19% 

 
   100% 

8 
Agric extension 

services 
Yes=1 18 26% 

 
 No=2 52 74% 

 
   100% 

 

 

Gender 

As shown in table 4.5 above more than half of the respondents were female that is 51.43% and 

less than half was male that is 48.57%. This is a clear indictor that the study was gender sensitive 

and both genders were well represented. It also shows that both men and women participate in 

maize farming. 

 

Marital Status of Respondents 

The researcher only decided to use two choices for marital status i.e married and single. Both 

divorced and widow statuses were combined as married. As shown in table 4.5 above more than 

half, 71% of the total study population is comprised of married people while less than half 

comprise of unmarried people that is 29%.Marital status also affects maize yield. 

 

Educational level of respondents 

The research analyzed the educational level of the respondents and found that the highest 

percentage of respondents that is 37% had learnt up to secondary level, 27% had higher level of 

education, 26% primary level and 10% had adult education see table 4.5. The education level of 

a farmer affects the level of yield due to ability to read, interpret and respond to new information 

and this also determines their adoption on information on use of improved and appropriate 

technologies and other activities. Farmers who are less educated find it hard to receive and adopt 

new farming technologies. 

 

Age in years 

The study sought to establish the age of the maize farmers and as shown in table 4.5 above a high 

percentage of the farming population is  aged between 51-60  years with 33% of the total number 
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of respondents, followed by those aged between 41-50 years 23%,then 31-40 year with 20%,20-

30 years with 17%.Those aged above 60 years have the least percentage with 7%.This indicates 

that most of the maize farmers are aged between 51-60 years  and 41-50 years because they are 

the ones who own land hence can do farming. 

 

Years of Experience in Maize Farming 

The study also sought to find out the respondents’ years of experience in maize farming. As 

shown in Table 4.5 above, a high number of respondents had experience of 10-15 years of 

experience in maize farming, 28.57% had above 15 years of experience in farming, 24.29% had 

5-10 years and 17.14% had 1-5 years of experience in maize farming. Experience in maize 

farming is significant in maize yield because as years pass on with continuous maize farming 

farmers’ capacity to make improvements in maize farming increases hence increase yield. As 

time goes on with continued farming, farmers gain skills and knowledge necessary to make 

choice of the best farming technologies to use. 

 

Mode of land acquisition 

The study also sought to find out the mode of land acquisition and from the results as shown in 

table 4.5 , 44.29% cultivated their maize on family land,27.14% use inherited land,15.71% 

purchased their land and 12.86% rented land  

 

Size of land 

The researcher presented an open-ended question to farmers on the size of their land and most of 

the farmers own a land that is less than 10 hectares hence they do smalls cale farming. 

 

Proportion of land under maize 

Most farmers have set aside almost a half proportion of their total land to maize planting. This 

indicates that they value maize as their main food crop that can solve food security problem. 

 

Cropping system 

 

A great percentage of the sampled farmers use intercropping system that is 76% while less than 

half, 24% plant maize as a mono crop. Most farmers gave reasons why they use intercropping 

system such as small size of farm land and since they want to maximize use of that small land 

then they intercrop maize with many other crops such as beans, cowpeas, peas. And green grams. 

The study also indicated that most of farmers who plant maize as a mono crop are only doing 

maize farming for commercial purposes while those who intercrop maize with other crops, grow 

it for consumption purposes. 

 

Crop rotation 

 

The study also sought to find out whether the farmers practice crop rotation and found that more 

than half of the respondents that is60% practiced crop rotation while 40% did not practice crop 

rotation and the main reason they gave is still on small size of land. Common crops rotated with 

maize include legumes such as beans, cow peas, green grams and cereals like sorghum, millet.  

 

Maize varieties and their Sources  

 

The study classified maize varieties used as either local varieties or improved varieties. As 
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shown in table 4.5, the study found that more than half of the respondents that is 56% use 

improved varieties while less than half that is 44% still use the local varieties commonly known 

as kikamba in the local language. Improved varieties include Katumani, Duma 

42,43.Pioneer,Dekalb as given by the farmers during the study. Those still using local varieties 

gave reasons for using them due to their high productivity in the region, high cost of the 

improved varieties in the market where a packet of 2kg maize like Duma 43 costs over ksh 300 

compared to local varieties which they would buy from the local shops at most sh 35 per kilo. 

The varieties of maize use affect yield because some of the varieties are designed to suit the 

rainfall patterns of the area for example Katumani is a drought resistant variety.  

 

Time of planting 

 

The study established the time of planting and found that more than half of the respondents that 

is 56% plant on the onset of rainfall,30% plant before the onset of rains and 14% plant later than 

one week after onset of rainfall. The time of planting affects maize yield because of the rain 

pattern and high sensitivity of maize to water availability(rainfall).Planting later after onset is 

brought about but not always by lack of oxen to plough the shamba on time where those farmers  

who don’t have their own oxen usually wait for those who have oxen to fist plough their own 

farm then they plough for them later when time has already passed by,this inturn makes their 

maize unable to produce because sometimes the rain season is too short. Other farmers who plant 

before onset also face a challenge because the rain patterns are un predictable and in most of the 

times, the onset delays when the farmers have already planted this is a loss to them because once 

the seeds fail to germinate, no one compensates them for the loss. 
 

Input usage 

 

Input usage was only based on fertilizer, manure or both. According to the study more than half 

of the respondents 53% use manure,36% use both manure and fertilizer, and 11% use fertilizer 

only. The large number of farmers using manure is because of its ready availability compared to 

fertilizer which is attributed with high costs. The question on type of fertilizer use was open 

ended hence farmers listed them such as Ammonium phosphate (DAP),Calcium Ammonium 

nitrate(CAN) and urea. Of the manure users 85% use cow dung while 15% use green manure. 

Input usage affects yield because they supply the plant with the important nutrients. 

 

Farm uses of maize 

 

 

The study sought information about the uses of maize and the result indicated that more than half 

of the respondents 81% use maize for consumption and seeds while 19 % grow maize for sale. 

 

Agricultural extension services 

 

A great number of respondents, 74% don’t receive agricultural advisory services and those that 

receive those advisory services 26% said that the delivery is also done poorly. Agricultural 

advisory services are important in yield through these services the farmers are taught on the best 

agronomic practices and also dissemination of agricultural technologies to farmers. 
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Table 3.20 Maize pests and diseases encountered by maize farmers 

Pests include 

Pests How farmers manage them 

Squirrels Scare away 

Use of scarecrows 

Some use poison 

Birds Chase away 

Stalk borers Chemicals 

Cutworms  

White ants Use of wood ash by pouring it at the base of the maize 

plant. 

Use of chemicals 

Diseases 

Maize smut Destroy and burn infected plants 

MLND “ 

 

Other variables used in the study 

The study also assessed those farmers who have organized themselves into cooperatives and 

other organizations, land preparation before planting, other economic activities that the farmers 

are involved in rather than farming and sources of farm labor. 

 
Farmer organizations. 

From the interviews, The research found that only a few farmers have organized themselves into 

groups and these few are mostly women who usually have merry-go-round usually termed by 

locals as’ Mwethyia’. Many women have grouped themselves into different saving groups where 

they can save money and share after a given period of time,others save and when it approaches 

rain season they buy things like fertilizer ,seeds and other farm inputs in bulk at a cheaper cost 

and they share amongst themselves. This helps solve input constraints by farmers.Being in these 

groups also saves farm labor constraints since as most farmers responded during the interviews 

when the time to cultivate comes they can help each other in eliminating the weeds by visiting 

each members’ farm and helping each other to cultivate. 

 
Land preparation before planting 

Land preparation is also a very important determinant of yield because it’s through land 

preparation that one clears weeds and bushes that might have grown and also ploughing land 

during the dry season reduces soil compaction hence facilitate easy water infiltration into the soil 

once it rains. Farmers gave different ways through which they prepare their shambas before 

planting. Some use ox plough others use jembes to hand dig their farms. 

 
Farmers other activities rather than maize farming 

Farmers in Machakos county undertake many other activities rather than maize farming. Some 

are livestock keepers, keeping a wide range of livestock such as cattle, goats, sheep and poultry. 

Keeping livestock while you are a maize farmer is very economical since the stocks from maize 

can be fed to the animals and in turn the animals provide manure inform of cow dung. Other 

farmers have donkeys that help them do some activities such as fetching water from the river and 

selling it in the local market hotels and also selling to those people who are far away from the 
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river; this gets them a good source of income especially during the dry seasons which are usually 

very long in the county. 

There are other farmers who also do some formal casual labor employment, others do small 

businesses like retail shops, small hotels, selling vegetables in the market and others charcoal 

burning when life gets hard. 

 
Sources of farm labor 

Many farmers use family labor to cultivate their farms, others hire labor .in most cases the family 

labor is inefficient especially where the family household is small hence little yield. Those 

farmers who are in groups may not have some labor constraints since they may decide to help 

each other to cultivate by setting dates to visit each member farms in turns.  

 

CONCLUSION AND RECOMENTATIONS 

 

Summary of Key Findings 

 

The study found that over the last ten years there has been fluctuating trends in maize yield and 

weather pattern trends and prices of maize. According to Kenya agricultural sector risk 

assessment report 2015 maize production in Kenya is dependent on rainfall and is vulnerable to 

drought and year to year fluctuations, this is also in line with a study by La Rovere et al2014 

which suggest that nearly a fifth of maize production takes place in areas with high rainfall 

variability. The area under maize has not changed very much and this indicates that there are 

other factors rather than land size that affect maize yield, This is also in line with Stephen et al 

2015 that increase in maize production since 1990s is driven by nearly 40 percent growth in land 

under cultivation it is only that this expansion is done in marginal areas where the soils and rains 

are less favorable to maize production. More than half of the respondents were female that is 

51.43% and less than half was male that is 48.57%. This is a clear indictor that the study was 

gender sensitive and both genders were well represented. It also shows that both men and women 

participate in maize farming there is also gender gap in agriculture according to Malapit et al 

2014 hence need for gender empowerment in agriculture. 

 

According to the findings, 71% of the total study population is comprised of married people 

while less than half comprise of unmarried people that is 29%. The research analyzed the 

educational level of the respondents and found that the highest percentage of respondents that is 

37% had learnt up to secondary level, 27% had higher level of education, 26% primary level and 

10% had adult education. The education level of a farmer affects the level of yield due to ability 

to read, interpret and respond to new information and this also determines their adoption on 

information on use of improved and appropriate technologies and other activities. Farmers who 

are less educated find it hard to receive and adopt new farming technologies. The study 

established the age of the maize farmers and found that high percentage of the farming 

population is aged between 51-60 years with 33% of the total number of respondents, followed 

by those aged between 41-50 years 23%,then 31-40 year with 20%,20-30 years with 17%.Those 

aged above 60 years have the least percentage with 7%.This indicates that most of the maize 

farmers are aged between 51-60 years  and 41-50 years because they are the ones who own land 

hence can do farming. 

 

The respondents’ years of experience in maize farming As shown in Table 4.5, a high number of 

respondents had experience of 10-15 years of experience in maize farming, 28.57% had above 15 
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years of experience in farming,24.29% had 5-10 years and 17.14% had 1-5 years of experience 

in maize farming. Experience in maize farming is significant in maize yield because as years 

pass on with continuous maize farming farmers capacity to make improvements in maize 

farming increases hence increase yield. As time goes on with continued farming, farmers gain 

skills and knowledge necessary to make choice of the best farming technologies to use. 

The  mode of land acquisition from the results as shown in table 4.5,44.29% cultivated their 

maize on family land,27.14% use inherited land,15.71% purchased their land and 12.86% rented 

land to farm. 

 

Size of land 

The response from the open-ended question on the size of the land indicates that most of the 

farmers own a land that is less than 10 hectares hence they do small scale farming. 

Proportion of land under maize. Most farmers have set aside almost a half proportion of their 

total land to maize planting. This indicates that they value maize as their main food crop that can 

solve food security problem. The research indicate that a great percentage of the sampled farmers 

use intercropping system that is 76% while less than half, 24% plant maize as a mono crop. Most 

farmers gave reasons why they use inter cropping system such as small size of farm land and 

since they want to maximize use of that small land then they intercrop maize with many other 

crops such as beans. Cowpeas, peas pumpkins and green grams. The study also indicated that 

most of farmers who plant maize as a mono crop are only doing maize farming for commercial 

purposes while those who intercrop maize with other crops grow it for consumption purposes 

The study also found that more than half of the respondents that is 60% practiced crop rotation 

while 40% did not practice crop rotation and the main reason they gave is still on small size of 

land. Common crops rotated with maize include legumes such as beans, cow peas, green grams 

and cereals like sorghum and millet. 

 

The study found that more than half of the respondents that is 56% use improved varieties while 

less than half that is 44% still use the local varieties commonly known as kikamba in the local 

language. Improved varieties include Katumani, Duma 42,43.Pioneer,Dekalb as given by the 

farmers during the study. Those still using local varieties gave reasons for using them due to their 

high productivity in the region, high cost of the improved varieties in the market where a packet 

of 2kg maize like Duma 43 costs over ksh 300 compared to local varieties which they would buy 

from the local shops at most sh 35 per kilo. The varieties of maize use affect yield because some 

of the varieties are designed to suit the rainfall patterns of the area for example Katumani is a 

drought resistant variety. 

 

The study established the time of planting and found that more than half of the respondents that 

is 56% plant on the onset of rainfall,30% plant before the onset of rains and 14% plant later than 

one week after onset of rainfall. The time of planting affects maize yield because of the rain 

pattern and high sensitivity of maize to water availability(rainfall). Planting later after onset is 

brought about but not always by lack of oxen to plough the farm on time where those farmers 

who don’t have their own oxen usually wait for those who have oxen to fist plough their own 

farm then they plough for them later when time has already passed by, this in turn makes their 

maize unable to produce because sometimes the rain season is too short.  

 

Other farmers who plant before onset also face a challenge because the rain patterns are un 

predictable and in most of the times, the onset delays when the farmers have already planted this 

is a loss to them because once the seeds fail to germinate, no one compensates them for the loss. 
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According to the study more than half of the respondents, 53% use manure, and 36% use both 

manure and fertilizer and 11% use fertilizer only. The large number of farmers using manure is 

because of its ready availability compared to fertilizer which is attributed with high costs. The 

question on type of fertilizer use was open ended hence farmers listed them such as Ammonium 

phosphate (DAP), Calcium Ammonium nitrate (CAN) and urea. Of the manure users 85% use 

cow dung while 15% use green manure. Input usage affects yield because they supply the plant 

with the important nutrients. 

 

The study indicated that more than half of the respondents 81% use maize for consumption and 

seeds while 19 % grow maize for sale. According to kirimi et al 2011three out of every five 

smallholder farmers are net maize buyers. According to the study, most respondents; 74% don’t 

receive agricultural advisory services and those that receive those advisory services 26% said 

that the delivery is also done poorly. Agricultural advisory services are important in yield 

through these services the farmers are taught on the best agronomic practices and also 

dissemination of agricultural technologies to farmers 

 

Conclusion 

The study found that maize yield is affected by many factors. Decline in maize production in the 

past years has been as a result of the unpredictable weather patterns especially variability of 

rainfall in Machakos county, lack of agricultural advisory services, limited agricultural land 

expansion, low producer prices, lack of access to inputs such as fertilizer due to their high cost 

declining soil fertility ,poor quality seeds and pest and diseases infestation. Farmers are also 

involved in other activities such as small businesses, casual employments that destruct their 

farming activities this also reduces yield since they concentrate more on those activities and 

forget to work on their farms. Despite the fact that maize production is cheaper than buying, 

production is still below average leading to poverty and food insecurity and also making maize a 

rich man’s product, necessitating imports. This calls for government to implement agricultural 

policies such as input policy like subsidizing the prices of fertilizer and other inputs and credit 

policy. 

 

Recommendations 

based on findings and conclusions the study suggests the following; 

Input policy to be implemented in rural areas to ensure that farmers can access the key inputs 

like fertilizers at subsidized prices. 

 

Encourage farmers to join cooperatives since they will be able to get credit facilities at low 

interest rates. They can also form merry go rounds and other associations. Farmers should be 

encouraged also to form farmer organizations where it will be easy for them to have better access 

to inputs like fertilizers, improved maize varieties and also when in groups or organizations 

farmers can share information among themselves and get information on improved farming 

activities. 

 

Encourage the educated youth to take up agricultural farming as a business. 

Early warning mechanism should be implemented by the Kenya meteorological department to 

keep farmers informed on the rainfall expected and onsets because the weather has become 

unpredictable. 

 

The government should Encourage appropriate agricultural advisory service delivery by 
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deploying more agricultural extension officers to reach many farmers and disseminate 

agricultural technologies in rural areas. 

 

Encourage farmers to use manure by training them how to make farm yard manure or compost 

manure using local materials at their disposal since most of them use only cow dung because 

they do not know how to make other types of manure. Encourage farmers to plough their land 

before planting to increase water infiltration into the soil to reduce run offs that cause soil 

erosion.Implementation of all these will lead to an increase in maize yield by a bigger margin. 
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ABSTRACT 

This paper examined comparatively the “impact of agricultural output on economic growth in 

Nigeria and Ghana”. Nigeria and Ghana have similar economies and the striking similarities 

are that both countries have agriculture as the mainstay of their economies and have been 

experiencing a declining contribution of agriculture to GDP. Since both countries have similar 

economies, it is interesting to know which of the country’s agriculture output contribute more to 

their GDP and why so that the other will learn from the experience of the other. That constitutes 

the problem of this study. The main aim of this study was to investigate the impact of agricultural 

output in stimulating growth in both countries. A model was formulated to give empirical content 

to the stated hypotheses which were analyzed via the Vector Error Correction (VEC) Mechanism. 

Data was collected from relevant sources for 30 year period spanning 1985 to 2014. It was 

collected for variables such as for the agricultural output, industrial output, services output and 

Real Gross Domestic Product (RGDP). The study showed, the coefficients of the variables in 

Nigeria as follows; AGO (-1.97), IDO (2.21) and SVO (-1.81) which implies that the contribution 

of agriculture to GDP is insignificant in accelerating economic growth as compared to other 

sectors, however, industrial sector perform better in Nigeria than Ghana while in Ghana the 

coefficients are AGO (2.52), IDO (0.42) and SVO (1.44), which implies that in terms of 

contribution to GDP, agriculture contributed to Ghana GDP than other sectors followed by 

service sector. The paper concluded that there exists a significant difference in the impact of 

agricultural output oneconomic growth in Nigeria and Ghana. The study therefore, 

recommended amongst others that; first, the government of Nigeria and Ghana should make 

efforts in increasing the expenditure in the agricultural sector. Secondly, that, given the potential 

of the agricultural sector, Commercial Banks, Bank of Agriculture and other financial 

institutions in Nigeria should channel more loans and credit facilities to the sector in order to 

encourage farmers to increase output through improved seedlings, adequate manure and proper 

land usage. Finally, policies aimed at increasing the quality of agricultural outputs should be 

initiated, implemented and used as major tools that would precipitate economic growth in 

Nigeria and Ghana. More farm implements and inputsshould be provided to boost output growth.  

 

Keywords: Real gross Domestic product (RGDP), Service Output (SVO), Industrial output 

(IDO) Agricultural output (AGO) 

 

INTRODUCTION 

Background to the Study 

Agriculture is the mainstay of Nigeria and Ghana economy and the contribution of agricultural 

sector to these economies cannot be underestimated when considering 1its building roles for 

sustainable development. In terms of employment creation, export and financial impacts, 

agriculture is an important sector in these countries. The sector provide   food for the teeming 
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population, provide raw materials for the industrial sector, (Ogunbayo, Omojolaibi, & Omonona, 

2014 & Ghana Statistical Service, 2007):. It also serves as a source of foreign exchange and 

revenue (through tax) to the government; and contributes to Gross National Products (GNP) 

amongst others (Oguamanam, 2004). Despite the dominance of these economies by oil and gas 

in recent time, agriculture still remains the most important source of economic resilience in 

Nigeria and Ghana. It is on this premise; this research was conducted to comparatively, examine 

the impact of agricultural output on economic growth between Nigeria and Ghana. 

 

Statement of the Problem 

Nigeria and Ghana have similar economies and the striking similarities between Nigeria and 

Ghana are; both countries are agrarian economies and are oil producing countries. In 

addition,both countries have been experiencing a decline contribution of agricultural to growth 

of GDP. Given the potentials of agriculture in stimulating economic growth, several governments 

in Nigeria and Ghana have initiated several policies and programmes to attract finance in order 

to revitalize the sector. Some of these policies were in form of specialized lending to farmers, 

farm inputs support and agricultural subsidies given to farm inputs. The expectations is that these 

policies via increased agricultural inputs should be able to translate to positive agricultural output 

and consequently economic growth in Nigeria and Ghana. The problem however, is that since 

Nigeria and Ghana have similar economies, it is important to know which of these countries 

agricultural output impact more on economic growth and why so that the other can learn from 

the experience. This however, constitutes the problem which has already be addressed.  

 

Objectives of the Study 

The main aim of this research work was to examine the impact of agricultural output on 

economic growth in Nigeria and Ghana. The specific objectives of the study were to:compare the 

impact of agricultural sector output on economic growth to the impact of other major sectors 

outputs in Nigeria and Ghana and investigate how agricultural output impact on economic 

growth in  Nigeria as compared to  Ghana. 

 

Research Hypotheses 

H01: Agricultural sector outputs have no significant impact on economic growth as compared 

to other major sector’s output in Nigeria and Ghana 

H02: Agricultural outputs have no significant impact on economic growth in Nigeria as 

compared to Ghana. 

 

Significance of the Study 

The study will also be important to institutions, students, lecturers, researchers and other thinking 

minds that might still have the interest to research on the area. Therefore, this study will 

contribute to the knowledge gap in empirical literature on agricultural output-economic growth 

nexus thereby serve as a basis for further research work. 

 

This study will be useful to farmers who are the major stakeholders in agriculture and who are 

the beneficiaries of agricultural inputs such as: extension services, credit facilities, farm inputs, 

machineries, government allocation to agriculture, and agro-allied chemical as the findings and 

the recommendations of this study will help government of Nigeria and Ghana to subsidize these 

agricultural inputs at affordable rate for farmers thereby increase agricultural output. 

 

Scope of the Study 
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This study investigated the impact of Agricultural output in Nigeria and Ghana between the 

period 1985 and 2014. This period is considered relevant because it was characterized by 

substantial growth in government expenditure on agriculture and it reflects the period of 

Structural Adjustment Programme (SAP) in Nigeria (1986) and Ghana (1985) which was 

initiated to restructure and diversify the productive base of these economies to reduce the 

dependence on oil and imports. The choice of these periods is to empirically examine the extent 

agricultural output contributes to economic growth in line with Governments’ renewed efforts 

towards stabilizing the sector, since 1985.   

 

LITERATURE REVIEW  

 

Agricultural Output  

Many authors have defined Agriculture and agricultural output in different ways but common 

among these definitions are: 

 

On the other hands, Hornby (2001) in his own view defined agricultural outputs as including 

both crops and animals that are grown in large quantity which could serve as food. Samuelson & 

Nordhaus (2003) defined agricultural outputs as various useful goods and services produced to 

be consumed or used for further production. Similarly, agricultural output is usually measured at 

the market value of final product of crops, fishery and livestock. In addition, they averred that a 

major element underlying agricultural output (supply) is the cost of production determined by 

input prices, technological advance and government policy. 

 

Imahe & Alabi. (2005) described agricultural output as varieties of food and cash crops produced 

for consumption and export. Among the stable food crops are; cassava, yams corn, coco-yams, 

cow-peas, beans, sweet potato, Millet, plantains, bananas, rice, sorghum, and a variety of fruits 

and vegetables. The leading cash crops are cocoa, citrus, cotton, groundnut, (peanuts) palm oil, 

palm kernel, benniseed, and rubber. These crops were also major exports products of Nigeria and 

Ghana in the 1960s and early 1970s. Chief among the export destinations for Nigerian and 

Ghana agricultural exports are Britain, the United States, Canada, France, and Germany. 

 

The working definition of agricultural output in this study is in line with Ikala (2010), Olarinde, 

& Abdullahi. (2014):, which views agricultural output as increase in crops, animals, livestock, 

forestry and fishery production. It is the summation or aggregation of the various outputs from 

the agricultural sector. Thus, the agricultural sector is a prerequisite for industrialization through 

increase in outputs, increase in rural incomes and provision of industrial raw materials, provision 

of a domestic market for industry and above all the release of resources to support the industry. 

Its importance has therefore necessitated the need for this study. 

 

Economic Growth 

Economic growth has been identified as one of the key macroeconomic goals of the society and 

the issue of growth did not assume prominence until the mid thirties. Several authors have given 

different definitions to explain the concept as discussed below. 

 

Todaro (2009) defined economic growth as an expansion of the various systems such as 

education, agriculture etc without a change in structure. The essential ingredient of Todaro’s 

definition is that, for economic growth to occur, the various institutions or systems in an 

economy must witness expansion even though their structure remains unchanged. Solow (1957) 
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defined economic growth to mean more output without a change in technical and institutional 

arrangement. This implies that Solow threads the path of Todaro, since expansion of various 

systems is expected to bring more output. To Solow, the structure may change but the technical 

and institutional arrangement remains the same. 

 

Peterson & Estenson (2002) on their own viewed economic growth as the expansion of a nation’s 

capability to produce goods and service its people want. Since the productive capability of an 

economy depends basically on the quantity and the quality of its resources as well as on its level 

of technical attainment, to them, economic growth involved the process of expanding and 

improving these determinants of productive capacity and it is a mere expansion of a nation’s 

ability to increase production of goods and services needed by citizens. Jhingan (2003) described 

economic growth as the gradual long-run expansion of a nation’s capacity to produce goods and 

services. It is concerned with the slope of potential GDP line- the growth of GDP under the 

conditions in which unemployment rate is maintained at the natural rate of unemployment. They 

viewed economic growth as the means by the nation’s production possibilities’ curve and 

aggregate supply curve are shifting rightward overtime. Economic growth is not concern with 

short-run business cycle conditions. 

 

Theoretical Framework 

The theoretical framework adopted in this study is the famous Solow neoclassical growth theory. 

The relevance of this theory is that, it gives room for modification of the model, secondly it 

borders on its ability to allow for substitution/argumentation of other input variables into the 

model or introducing the third independent variable into the model. Thirdly, the model provided 

a better framework for analyzing the impact of agricultural output in open economy like Nigeria 

and Ghana 

 

Empirical Review 

Several empirical studies have been carried out on the impact of agricultural output on economic 

growth. Empirical evidence on the agricultural output-economic growth relationship is diverse, 

mostly based on cross-sectional studies that often include a sample of both advanced and 

developing countries.  

 

Evidence from Nigeria 

Oyakhilomen & Zibah (2014) in their work agricultural production and economic growth in 

Nigeria: implication for rural poverty alleviation used time series data to analyse the data unit 

root tests and the bounds (ARDL) testing approach to cointegration. The result of the data 

analysis indicated that agricultural production was significant in influencing the favourable trend 

of economic growth in Nigeria. Despite the growth of the Nigerian economy, poverty is still on 

the increase and this calls for a shift from monolithic oil-based economy to a more plural one 

with agriculture being the lead sector. 

 

Odetola &Etumnu (2013) investigated the contribution of the agricultural sector to economic 

growth in Nigeria using the growth accounting framework and time series data from 1960 to 

2011. They found that the agricultural sector has contributed positively and consistently to 

economic growth in Nigeria, reaffirming the sector’s importance in the economy. The 

contribution of agriculture to economic growth is further affirmed from a causality test which 

showed that agriculture growth Granger-causes GDP growth, however no reverse relationship 

was found. The resilient nature of the sector is evident in its ability to recover more quickly than 
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other sectors from shocks resulting from disruptive events e.g. civil war (1967-70) and economic 

recession (1981-85) periods. We also find that the crop production subsector contributes the most 

to agricultural sector growth and that growth in the agriculture sector is overly dependent on 

growth of the crop production subsector. This indicates the importance of this subsector and 

probably, lack of attention or investment to the other subsectors.  

 

Oloyede, (2012) analysed the relationship between Agricultural resource and economic growth in 

Nigeria using Ordinary Least Square regression method. The findings reveal that there exist a 

positive, cause and effect relationship between agricultural output and gross domestic product in 

Nigeria. Oji-Okoro (2011) examined the contribution of agricultural sector on the Nigerian 

economic development using multiple regression analysis. They found that a positive 

relationship between Gross Domestic Product (GDP) vis a vis domestic saving, government 

expenditure on agriculture and foreign direct investment between the period of 1986-2007. It was 

also revealed in the study that 81% of the variation in GDP could be explained by Domestic 

Savings, Government Expenditure and Foreign Direct Investment. 

 

Evidence from Ghana 

Patrick (2014) studied the analysis of the agricultural sector of Ghana and its economic impact 

on economic growth. The study used time series (1996-2006) data on agriculture, service, 

industry and the various sub-sectors under agriculture, which includes forestry, fishery, crops/ 

livestock and cocoa. OLS was employed to estimate the respective impact of agriculture, service 

and industry on GDP growth. The result of the study revealed that agricultural output had a 

significantly positive impact on Ghana’s growth as compared to the other sectors.  Agricultural 

output (0.35); service output (0.28); industrial sector (0.30). In addition, the study further 

analysed the effect of the various sub sectors under agricultural sector in GDP growth since the 

agricultural sector contributed more significantly to GDP. At the end of the study cocoa subsector 

was identified to be vital to economic growth and development in Ghana. 

 

Patrick, Prudence & Attah (2013) examined the contribution of the agricultural, service and 

industrial sectors to economic growth in Ghana. Time series data from 1966 to 2011 on all the 

variables of interest was obtained from the World Development Indicators 2012 series. The 

Ordinary Least Squares estimation technique was used for the analysis. The results showed that a 

1% increase in the growth of the agricultural sector will cause GDP growth to increase by 0.45. 

Also, a 1% increase in the growth of the services sector will lead to 0.38% increase in GDP 

growth. Finally, a 1% increase in the growth of the industrial sector will bring 0.18% increase in 

GDP growth. All the explanatory variables are statistically significant at the 5% level of 

significance. It is concluded that the agriculture sector contributed most to the overall growth. 

 

METHODOLOGY 

 

The framework of this paper was designed on quantitative plot using VECM model 

 

Kinds and Sources of Data 

 

The kinds of data required for this study were secondary data. This study used time series data 

from Nigeria and Ghana. The data required in achieving objective one and two are as follows: 

Real Gross Domestic Product (RGDP), Agricultural Output (AGO), Industrial Output (IDO), 

Services output (SVO). The data were sourced from various publications of the Central Bank of 
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Nigeria(CBN), Bank of Ghana, Statistics Statistical Research Information and Development 

(SRID), Ghana, Ghana Statistical Service, World Development Indicator/Index (CD -ROM), 

World Bank Data Base,  

 

Method of Data Analysis 

 

The data for this study were analyzed using analytical tools. The analytical tools involve the use 

of the Augmented Dickey-Fuller (ADF) test, Johansen Co-integration Test and Vector Error 

Correction Model 

 

Model Specification 

 

Model: Comparatively, evaluate the sectoral impact of agriculture sector on growth against other 

major sectors in Nigeria and to investigate how agricultural sector outputs impact on economic 

growth in Nigeria as compared to Ghana. In consonance with the stated objectives and to amplify 

the analysis, the contribution of the agricultural sector to economic growth in Nigeria and Ghana 

were measured alongside major sectors of the economy. The dependent variable was 

transmogrified to RGDP and introduced agriculture, industry, and services as the sectors that 

form the explanatory variables. The model seeks to investigate how agricultural sector output 

impact on economic growth in Nigeria and Ghana and comparatively, ascertain which of the two 

countries is better off in terms of agricultural productivity in the midst of other prevailing sectors 

of the respective economies. The model is specified in eqn (1.1) below: 

 

 
Where: RGDP = Real Gross Domestic Product 

AGO = Agricultural Output  

IDO =  Industrial Output 

SVO = Services Sector 

 

Representing this relationship in a functional long run framework; 

 

 

 

  

 
 

Error correction model is a very popular model because it allows for the existence of an 

underlying or fundamental link between variables (the long-run relationship) as well as for short-

run adjustments (i.e. changes) between variables, including adjustments to achieve the co 

integrating relationship. Basically, it is designed for use with non stationary series that are known 

to be co integrated and as well helps to offers a coherent way to combine the long-and short-run 

effects.  

 

The use of VEC model in this study in achieving two objectives lies in the predictive and 

forecasting power especially that it is one of the most flexible methods of analysis because it has 
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more efficient coefficient estimates and tool for authenticating results. 

 

The Vector Error Correction Model is given as: 

  

A priori Expectations 

 

From the empirical models, it is expected that the explanatory variables are expected to have 

positive relationships with the dependent variables. For model, symbolically, it is expected that: 

β11> 0, β12> 0, β13 > 0. Similarly, it is expected that the sectoral contributions from industry, and 

services would have positive relationships with economic growth in Nigeria and Ghana. In 

general, it is expected that the output from the agricultural sector has an impact on economic 

growth in both countries.  

 

RESULTS AND DISCUSION  

This section presents the data in consonance with the stated objectives of the study.  

 

Presentation of results: Impact of Agricultural Output on Economic Growth in Nigeria and 

Ghana 

 

Unit Root Test (Model 1) 

The result of the Augmented Dickey-Fuller (ADF) test is presented below: 

Table 1: Stationarity Test (Model) 

Variables ADF Test 

Statistic 

1% Critical 

Value 

5% Critical 

Value 

10% Critical 

Value 

Prob. Order of 

Integration 

Nigeria 

RGDP -5.18 -3.69 -2.97 -2.63 0.0002 I(1) 

AGO -4.80 -3.71 -2.98 -2.63 0.0007 I(1) 

IDO -5.65 -3.69 -2.97 -2.63 0.0001 I(1) 

SVO -4.11 -3.70 -2.98 -2.63 0.0024 I(1) 

Ghana 

RGDP -4.80 -3.72 -2.99 -2.63 0.0000 I(1) 

AGO -4.36 -3.70 -2.98 -2.63 0.0000 I(1) 

IDO -4.68 -3.72 -2.99 -2.63 0.0001 I(1) 

SVO -4.33 -3.71 -2.98 -2.63 0.0000 I(1) 

Source: Author’s computation from Eviews8 

 

The ADF statistic values for RGDP, AGO, IDO and SVO are -5.18, -4.80, -5.65, and -4.11 

respectively in Nigeria. The associated one sided p-values (for 30 observations) are less than 

0.05. The result also shows that the statistic tα value is greater than the critical values at 1%, 5%, 

and 10% for all the variables, so we reject the null hypothesis at the conventional test size., the 

variables are stationary at first difference series. 

 

Thus similarly, in Ghana we reject the null hypothesis at the conventional test size. The ADF 

statistic values for RGDP, AGO, IDO and SVO are -4.80, -4.36,-4.68, and -4.33 respectively. The 

associated one sided p-values (for 30 observations) are also less than 0.05. The result also shows 

that the statistic tα value is greater than the critical values at 1%, 5%, and 10% for all the 

variables. Thus, the variables are stationary at first difference series. 
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Johansen Cointegration (Model 1) 

The result of the Trace statistic and Max-Eigen statistic are presented in table 4.10 below. 

 

Table 2: Cointegration Test (Model) 

Null 

Hypothesis 

Trace 

Statistic 

0.05 Critical 

Value 

Null 

Hypothesis 

Max-Eigen 

Statistic 

0.05 Critical 

Value 

Nigeria 

r = 0*  57.50361  47.85613 r = 0*  29.46061  27.58434 

r ≤ 1  20.04300  29.79707 r ≤ 1  10.20596  21.13162 

r ≤ 2  9.837035  15.49471 r ≤ 2  7.644225  14.26460 

r ≤ 3  2.192810  3.841466 r ≤ 3  2.192810  3.841466 

Note: r represents number of cointegrating vectors. Trace statistic and Max-Eigen statistic 

indicates 1 cointegrating equations each. * denotes rejection of the hypothesis at the 0.05 

level 

 

Ghana 

r = 0*  48.70624  47.85613 r = 0*  28.64539  27.58434 

r ≤ 1  22.06085  29.79707 r ≤ 1  11.81809  21.13162 

r ≤ 2  10.24276  15.49471 r ≤ 2  6.833210  14.26460 

r ≤ 3  3.409554  3.841466 r ≤ 3  3.409554  3.841466 

Note: Trace statistic and Max-Eigen statistic indicates 1 cointegrating equations each. 

Source: Author’s computation from Eviews8 

 

The Trace test and Max-Eigen value test shows a long run equilibrium relationship between the 

variables in both Nigeria and Ghana. Thus, the null hypothesis of no co integrating equation is 

rejected since their statistics are greater than their respective critical values for the co integrating 

equations at 5% significance level. This implies a stationary linear combination, as such the non 

stationary time series are co integrated. The application of the VECM technique will therefore 

yield informative, non-spurious and dependable results.  

 

The long run relationship existing between the variables is shown in the model below: 

 

Estimated Long Run for the Model 

The estimated model is given as: 

 The numerical values of the theoretical parameters are given in table 4.11 below: 

Table 3: Long Run for the Model  

 Nigeria  Ghana  

 Coefficient S. E T Statistic  Coefficient S E T Statistic  

C 3.27   6.39   

AGO -1.21 0.54 2.25 2.52 0.43 5.88 

IDO 1.92 0.54 -3.55 0.42 0.12 -3.63 

SVO -0.55 0.21 2.6 1.44 0.29 -4.98 

Source: Author’s computation from Eviews8 

 

Table 3 is the long run model showing the sectoral impact of key sectors of Nigeria and Ghana 
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economies. It shows that -1.21 is the coefficient of AGO and tells us that with the influence of 

IDO and SVO held constant in Nigeria, as AGO increases, say, by one dollar, on average, RGDP 

goes down by 1.21 dollars (N193.87). On the other hand, as AGO increases on average (by a 

dollar) in Ghana, other variables held constant, RGDP increases by $2.71 (¢10.84).Conversely, 

the coefficient of SVO suggests that, other variables held constant, an increase in services by one 

dollar will decrease RGDP in Nigeria by $0.55 (N88.12). Contrarily, an increase in SVO by $1 in 

Ghana will also increase RGDP proportionately by $1.44 (¢4). 

Conversely, the coefficient of IDO shows that an increase in industrial output in Nigeria, by say, 

a dollar, will cause real output to increase by $1.92 (N307.62). Similarly, in Ghana, an increase 

in IDO by a dollar will increase real output by 22 cents (¢88). The intercept value of 3.27 in 

Nigeria means that if the values of AGO, IDO and SVO were fixed at zero, the average level of 

RGDP in Nigeria would rise by $3.27 (N523.92). In Ghana, the result shows that even if the 

values of AGO, IDO and SVO were fixed at zero, the average level of agricultural output would 

increase by $6.39 (¢25.56). 

 

The result further reveals that in Nigeria, the coefficients of AGO and SVO do not conform to a 

priori expectation having negative signs showing there is an indirect relationship between AGO, 

SVO and RGDP in Nigeria. The coefficient IDO conforms to a priori expectation displaying the 

expected positive sign implying there is a direct relationship between IDO and RGDP in Nigeria. 

More so, the coefficients of AGO, IDO and SVO are statistically significant (i.e. 1/2bi > S.E.). In 

Ghana, AGO, IDO and SVO conform to a priori expectation. It reveals a positive relationship 

between AGO, IDO, SVO and RGDP in Ghana. The coefficient of SVO however conforms to a 

priori expectation and postulates a positive relationship with RGDP. In addition, the coefficients 

of AGO, IDO and SVO are statistically significant in Ghana. 

 

Vector Error Correction Method (Model) 

The error correction model is given as: 

 
The mathematical coefficients of the stochastic model thus become: 

Table 4: Vector Error Correction Model (Model) 

Error Correction Estimates 

 Nigeria Ghana 

Variable Coefficient Standard 

Error 

T 

statistics 

Coefficient Standard 

Error 

T statistics 

ECM -0.23 0.053 -4.34 -0.04 -0.02 1.79 

RGDP -0.34 0.21 -1.65  0.43 0.24 1.79 

D(AGO(-1)) -0.18 0.86 -0.21 -0.06 0.05 -1.20 

D(IDO(-1)) -0.19  0.26 -0.73        -0.01 0.04 -0.33 

D(SVO(-1))  1.01 1.22 0.83  0.05 0.03 1.77 

C -0.03        0.17 -0.15  0.01  0.005 2.64 

Diagnostic Statistics 

R2 0.84 R2 0.82 

Ṝ2 0.77 Ṝ2 0.69 

F Statistic 8.4 F Statistic 7.2 

F0.05 2.71 F0.05 2.71 

Source: Author’s computation from Eviews8 

 

The table above shows the short run estimates of the VEC model used in estimating the impact 
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of the major sectors in Nigeria and Ghana on economic growth. In both Nigeria and Ghana, the 

coefficients of SVO display sign that conforms to a priori expectation while the coefficients of 

AGO and IDO does not. Furthermore, unlike the long run model which shows that all the 

variables are statistically significant, all the parameter estimates are not statistically significant in 

the short run in Nigeria and Ghana. 

 

In Nigeria the adjusted R2 value of 0.77 means that about 77% of the variations in economic 

growth is explained by AGO, IDO and SVO. This is high considering that the maximum value of 

R2 can at most be 1. The coefficient of about 0.77 shows that agricultural output, industrial 

output, services output and economic growth are strongly positively correlated. The same is the 

case in Ghana which shows that 82% of the variations in RGDP is accounted for by AGO, IDO 

and SVO. The adjusted R2 of 0.69 shows a strongly positive correlation between the dependent 

and independent variables. 

The study also finds out that AGO, IDO and SVO are jointly significant in Nigeria and Ghana. 

The F statistic shows the overall significance of the estimated model in both countries. The result 

reveals that the log likelihood of obtaining an F value of as much as 8.4 (Nigeria) or 7.2 (Ghana) 

or greater is simultaneously less than zero, leading to the rejection of the hypothesis that together 

AGO, IDO and SVO are jointly irrelevant in explaining changes in economic growth in Nigeria 

and Ghana. This buttresses the overall goodness of fit of the models. Thus, the overall prediction 

power of the econometric model is statistically significant. 

 

The coefficient of the error correction term is statistically significant in both Nigeria and Ghana. 

In both countries this coefficients are correctly signed. In Nigeria, the magnitude of -0.23 

indicates that if there is any deviation, the long run equilibrium is adjusted speedily where about 

23% of the disequilibrium may be removed in each period. This shows that the speed of 

adjustment to where RGDP will equilibrate even when there is initial disequilibrium is at the rate 

of 23%. In Ghana, the magnitude of -0.04 shows that the speed of adjustment to where RGDP 

will equilibrate even when there is initial disequilibrium is 4% which is slower than that of 

Nigeria. This implies that in Ghana, if there is any deviation, the long run equilibrium is adjusted 

slowly where about 4% of the disequilibrium may be removed in each period. 

 

The result also reveals that in the short run, a unit change in AGO in the previous year will lead 

to an decrease in RGDP by 18 cents (N28.84) in Nigeria and 0.6 cents (¢0.24) in Ghana. 

Similarly, a unit change in IDO in the previous year will cause RGDP to decrease by $0.19 

(N30.44) and $0.01 (¢0.04) in Ghana. Conversely, a unit change in the previous year in SVO will 

increase RGDP by $1.01 (N161.82) in Nigeria and by $0.05 (¢0.2) in Ghana.  

 

Test of Hypotheses 

The hypothesis as stated earlier in the introductory part of this work is as follows: 

 

Hypothesis 1  

H01: Agricultural sector outputs have no significant impact on economic growth as compared 

to other major sector’s output in Nigeria and Ghana 

Hypothesis 2  

H02: Agricultural outputs have no significant impact on economic growth in Nigeria as 

compared to Ghana. 

Decision Rule 

If 1/2bi> S.E, we reject the null hypotheses and accept the alternative, otherwise we accept the 
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null hypothesis and reject the alternative. 

 

Model  

 

Based on the decision rule, the coefficients of AGO, IDO and SVO are statistically significant in 

Nigeria. In Ghana, the same is the case, as the coefficients of AGO, IDO and SVO are 

statistically significant while that of IDO is not statistically significant. Comparatively, the 

models also revealed that agricultural output is significant in stimulating growth in Ghana and 

Nigeria. However, the agricultural sector in Ghana thrives better in accelerating growth than 

Nigeria agricultural sector. Therefore, we accept the alternative hypothesis and conclude that 

there exists a significant difference in the sectoral impact of agricultural output to economic 

growth to impact of other major sectors in Nigeria and Ghana and reject the null hypothesis that 

there no exists a significant impact of agricultural output on economic growth in Nigeria as 

compared to Ghana. 

 

Discussion of Findings 

 

The first objective was to analyse the impact of the agricultural sector on economic growth in 

relation to other major sectors in Nigeria and Ghana. The result revealed that in Nigeria, the 

coefficients of AGO and SVO do not conform to a priori showing there is an indirect relationship 

between AGO, SVO and RGDP in Nigeria. The coefficient IDO conforms to a priori implying 

there is a direct relationship between IDO and RGDP in Nigeria, which has been majorly 

influenced by the oil sector. The mismatch in the sign of AGO can be explained by the neglect of 

the agricultural sector in Nigeria after the oil boom. Services became lucrative in Nigeria in the 

light of the rebasing exercise which saw a surge in output from the sector. Prior to that time, its 

impact on economic growth was undermined which may explain the negative sign. 

 

In Ghana, AGO, IDO and SVO conforms to a priori expectation implying a positive relationship 

between AGO, IDO and SVO and RGDP in Ghana. The positive sign shows a high level of 

interdependency between the industrial and agricultural sector in Ghana. In addition, the 

Ghanaian sector is diversifying away from the agricultural sector which may explain the 

robustness of the sectors. The need for services is on the increasing need and this has spurred its 

demand, which explains the positive relationship it has with economic growth in Ghana. 

Comparatively, on the sectoral impact, the industrial sector performed better in Nigeria than in 

Ghana. However, the agricultural sector performed better in Ghana than in Nigeria. This shows 

that Ghana’s utilization of inputs has translated into improved agricultural output which in turn 

has stimulated economic growth. However, the Nigerian government has not managed to 

effectively initiate the needed change to boost output in the sector. Based on the result, the 

industrial sector remains the sector with the highest potential for growth in Nigeria while in 

Ghana it remains the agricultural sector. 

 

The second objective was to investigate how agricultural sector output impact on economic 

growth in Nigeria as compared to Ghana, the results shows that, the coefficients of the three 

major sectors in Nigeria are given as: AGO (-1.97), IDO (2.21) and SVO (-1.81) while in Ghana 

the coefficients are AGO (2.52), IDO (0.42) and SVO (1.44).The result revealed that in terms of 

contribution to GDP, agriculture contributed to Ghana GDP than service sector other sectors 

followed by industrial sector while in Nigeria the contribution of agriculture to GDP is 

insignificant compared to other sectors.  
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CONCLUSIONS AND RECOMMENDATIONS 

 

Summary 

 

This paper aimed at investigating the impact of agricultural output on economic growth in 

Nigeria and Ghana. The study built one model to give empirical content to the main objectives 

and hypothesis testing. As a result of the techniques employed the study found out 

that;Agricultural outputs have significant impact on economic in Ghana than Nigeria. Which 

implies that agricultural sector in Ghana thrives better in accelerating economic growth than the 

agricultural sector in Nigeria. 

 

In Nigeria, the industrial sector thrives better than the agricultural and services sectors. The 

indirect relationship between both the agricultural and services sectors and economic growth 

shows lack of interdependency between the two sectors. This is explained by the transfer of 

resources from the agricultural sector to the industrial sector accounting for the mismatch. Based 

on the results, the industrial sector remains the sector with the highest potential for growth in 

Nigeria while in Ghana it remains the agricultural sector.   

 

Conclusion 

This study concludes that agricultural outputs have significant impact on economic growth in 

Ghana within the study period while in Nigeria the impact of agricultural output is not 

significant. On the sectoral analysis it was revealed that the industrial and services sector 

contribute more to growth than agriculture in Nigeria as compared to Ghana. 

 

Recommendations 

Based on the findings of the study, the following recommendations are hereby made: 

 

Given the potential of the agricultural sector, Commercial Banks, Bank of Agriculture and other 

financial institutions in Nigeria and Ghana should channel more loans and credit facilities to the 

sector in order to encourage farmers to increase output through improved seedlings, adequate 

manure and proper land usage. It is also recommended that the condition for loans should be 

relaxed and the interest rate on loans should be reduced to enable farmers to obtain loans even 

without collateral securities. 

 

The Ghanaian government should provide basic infrastructure in the industrial sector to support 

and harness the output derived from the agricultural sector to ensure interdependency between 

the sectors. 

 

Furthermore, the Ghanaian government should channel the surplus labour from agricultural 

sector into industry and services in order to boost sustained economic growth. In addition, both 

the Nigerian and Ghanaian government should provide more tractors and agricultural 

machineries to replace labour and boost output in the sector.   

 

Finally, policies aimed at increasing the quality of agricultural outputs should be initiated, 

implemented and used as major tools that would precipitate economic growth in Nigeria and 

Ghana. More farm implements and inputs should be provided to boost output growth.  
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ABSTRACT 

Nigeria is a physically and climatically diverse country that has been endowed with substantial 

plant resources. The natural vegetation varies from rain forest to savanna with nine distinct 

ecological zones which permit the growth of a wide variety of crops. The country is generously 

blessed with a lot of plant resources to the extent that, there will be no reason whatsoever to live 

in hunger or suffering. This magnanimity is an incredible generosity of Mother Nature which 

carries with it an equally incredible responsibility. This review paper attempts to highlight the 

value and incalculable magnanimity of Mother Nature in Nigerian Plant genetic resources. It 

also discusses the need to utilize the God-given plant genetic resources with responsibility and 

wise exploitation. Apparently, there is need for the scientific research community in every 

country to wake up to this reality and be engaged in not just knowing their heritage in plant 

genetic resources  but also to do what is necessary to ensure food security in their country.  

 

Keywords: Plant genetic resources, Natural vegetation, Incredible generosity, Incredible 

responsibility, Wise exploitation, Food security 

 

INTRODUCTION 

All life on earth depends on plants. Without their capacities to fix the sun’s energy by means of 

chlorophyll, man and all other species of animals would die. Besides, plants are sources of our 

basic needs: food, cloth, house and medicine. They account for over 80 percent of the human diet 

(FAO, 2013). The plant resources form an integral part of a huge inter-dependent system that 

encompasses the physical components and the biological community of life(Malik and Singh, 

2006). Plant genetic resources can be described as any material of plant origin that contains 

functional units of heredity of actual or potential use. It refers to the reproductive or vegetative 

propagating materials of the following categories of plants i) cultivated varieties(cultivars) in 

current use and newly developed varieties ii) obsolete cultivars iii) primitive cultivars or land 

races iv) wild and weed species, near relative of cultivated varieties and v) special genetic stocks 

including elite and current breeders lines and mutants(FAO,1993). They are genetic materials of 

plant origin of actual or potential value for food and agriculture, e.g. seeds, tubers, mature plants 

etc. These include all our agricultural crops and some of their wild relatives which are often of 

valuable traits. They are the raw materials that farmers and plant breeders use to improve the 

quality and productivity of crops. These resources according to FAO (2013) are generally 

referred to as germplasm and the lifeblood of plant breeding. They are a heritage of mankind to 

be preserved and to be freely available for use for the benefit of present and future generations.  

Generally speaking, plant resources are the backbones of agriculture which play a positive and 

unique role in the development of new cultivars including the restructuring of existing ones 

(Ishaq et al., 2004).This paper attempts to highlight the value and incalculable magnanimity of 

Mother Nature in Nigerian Plant genetic resources. It also discusses the need to utilize the God-

given plant genetic resources with responsibility. 

 

Nigerian Plant Genetic Resources: – Nature’s Incredible Generosity 

Nigeria is a physically and climatically diverse country that has been endowed with substantial 

plant resources. According to National center for Genetic resources and Biotechnology NCGRB 
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(2008), the natural vegetation in Nigeria varies from rain forest to savanna with nine distinct 

ecological zones (Figure 1) which, due to similarity of characteristics, has been streamlined into 

five namely, (i) sahel/sudan savanna, (ii) guinea savanna, (iii) derived savanna, (iv) lowland 

rainforest/montane forest and (v) freshwater swamp forest/mangrove forest and coastal 

vegetation. Nigerian physical and climatic diversity permits the growth of a wide variety of 

crops.  The Federal Ministry of Environment (2006) reported that 7,895 plant species from 338 

families and 2,215 genera have been identified in Nigeria (Table 1). These include a wide range 

of crops in which we enjoy comparative advantage. The fertility of the Nigerian soil and the wide 

range of variations in climate has also allowed the production of a variety of crops(Durugbo 

etal., 2012). The major staple food crops in the country include Yam, Cassava, maize, Plantain 

Rice, Sorghum, Millet and a variety of fruits and vegetables. Currently, Nigeria is one of the 

world’s leading producers of cowpea, cassava and yam.  According to NCGRB (2008), the 

leading cash crops are Cocoa, Oranges, Cotton, Groundnuts, Palm oil, Palm kernel, Beans seeds 

and Rubber.  Certainly God has blessed our country with a variety of plants that can make our 

existence much better and perhaps longer. The huge genetic resources that we have in the 

country are meant for our enjoyment, progress, daily survival and livelihood(Kutama et al., 

2015; Titus et al., 2018). Unfortunately, we have utilized only very little out of the array of these 

plant genetic resources. Some of those we have explored for food are listed in Table 2 and Plates 

1-32 

 
Figure 1: A  map of Nigeria showing the nine ecological zones in the country. 

Source: NCGRB (2008) 
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Table 1 :  Inventory of Plant Taxa in Nigeria 

 

Group of plants 

No of 

families 

No of 

genera 

No of 

Species 

Algae 67 281 1335 

Lichens - 14 17 

Fungi (Mushrooms) 26 60 134 

Mosses - 13 16 

Liverworts - 16 6 

Pteridophyte 27 64 165 

Gymnosperms 2 3 5 

Chlamydosperms 2 2 6 

Monocotyledons 42 376 1575 

Dicotyledon 172 1396 4636 

Total 338 2215 7895 

 

Source: Nigeria’s First National Biodiversity Report, Fm Env. (2006 

 

                  Table 2: Plants  being used for  Food in Nigeria 

S/N Plant Common name Uses 

A TUBERS 

  1 Manihot esculentus Cassava  Root tuber, processed into flour, 

(elubo), pure starch  fufu or eaten  

boiled, used as industrial major starchy 

foods, e.g. garri raw materials bakery 

2 Dioscorea spp Yam Stem tuber, processed into major starchy 

foods e.g. yam flour or boiled and eaten 

directly or pounded (pounded yam). 

3 Ipomeae batatas  Sweet potato Root tuber, boiled and eaten directly or 

pounded with yam or fried in oil. 

4 Solanum tuberosum Irish potato Stem tuber,   used as a carbohydrate 

food fried or flaked. and eaten 

throughout Nigeria in different forms, 

boiled, mashed 

5 Colocacia esculentus Cocoyam Root tuber/Rhizome, processed into 

different carbohydrate foods. 

B CEREALS   

1 Zea mays maize (corn) Grains are eaten boiled or roasted, can 

be processed into different food items, 

as feed for livestock, also as industrial 

raw material.  

2 Sorghum bicolor Guinea corn Grains are eaten boiled, roasted or 

processed into different food items; also 

as industrial raw materials in breweries.  
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3 Pennisetum americanum        

P. glaucum 

Millet Grains are used in various forms of  

staple food  

4  Tritium aestivum Bread wheat Main source of flour bread, cake, and 

other confectionary. 

5 Oryza spp.  Rice  Rice is a staple food, a major source of 

carbohydrate food in Nigeria 

C FOOD LEGUMES   

1  Vigna unguiculata  Cowpea The most important legume in Nigeria, 

cultivated- for food and forage 

2 Glycine max   Soya bean  Soya bean is an important source of 

plant protein and is processed to serve 

as food supplements as soya milk, 

soyabean or to fortify other food 

products such as soyaogi, soya feeds 

formulation. infants food and livestock.   

3 Arachis hypogea  Groundnut/ Peanut Groundnut is very rich in plant protein 

and source of rich vegetable oil. The 

nuts are  processed into various food 

items  and soup, and is an important 

component of livestock feeds  

4 Parkia biglobosa                 Locus bean tree  Friut pulp is eaten and used in a local 

brew.  The seeds are processed into  

condiment called iru (Yoruba) or 

Dadawa in Hausa 

D OIL CROPS   

1 Elaeis guinensis Oil palm Source of red oil and kernel 

2 Sesamum indicum Sesame  (Beniseed) source of highly priced rich vegetable 

oil, 

3 Citrullus lanatus Egusi, melon Very rich in vegetable oil Seeds also 

used in soup preparations 

4 Cocos nucifera Coconut Source of coconut oil 

5 Ricinus communis Castor oil Source of castor oil 

6 Gossypium spp. Cotton Source of cotton seed oil 

E  PLANT- BASED 

SWEETNERS 

  

1 Saccharium officinarium Sugarcane Main source of the Raw material for the 

sugar industry. 

F HORTICULTURAL 

CROPS 

  

1 Capsicum spp. Pepper  Pepper is a major component  of 

Nigerian food with different degree of 

purgency 

2 Lycopersicon  esculentus  Tomato  Tomato is an important component of 

Nigerian food.  

3 Alium cepa  Onion Onion is an important food. 
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4 Amaranthus spp. Amaranthus, Tete 

(Yoruba) 

Amaranthus is an important leaf 

vegetable 

5 Albelmoschus esculentus Okra  Ila (Yoruba) Okra is an important fruit 

6 Corchorus spp. Jute   Ewedu 

(Yoruba) 

Corchorus olitorius is an important leaf 

vegetable.  

7 Solanum raddi Egg plant (indigo) The fruit of garden egg is eaten raw or 

cooked 

8 Musa spp. Plantain Fruit rich in iron 

9 Telfairia  occidentalis Ugu (Ibo) Leafy vegetable, rich in iron. 

10 Carica papaya Pawpaw  This is a fruit vegetable 

11 Ananas cosmotus Pineapple An important fruit and raw materials for 

juice  Industry 

12 Daucus carota Carrot An important root vegetable. 

13  Pisidium guajava Guava Fruit is eaten fresh and as component of 

jam 

14 Cirtus sinensis Orange Juice taken fresh or extracted and used 

in beverages 

15 Mangifera indica Mango Fruit is eaten fresh or processed into 

beverages. 

16 Anacardium occidentale Cashew Juice is taken directly or processed into 

beverage. The nuts are also eaten 

17 Pyrus communis Pear The fruit is delicious 

18 Ocimum gratissimum  (Yoruba) Efinrin The spicy leaves are eaten as vegetable 

or  used to ganish soups. 

19 Cucumis sativus Cucumber Fruit vegetable. 

20  Latuca sativa  Lettuce  Leaf vegetable 

21 Celosia spp; Ajefowo (Yor 

)Sokoyokoto 

Leaf vegetable 

22 Vernonia amygydalina Ewuro (Yoruba) 

Bitter leaf 

Leaf vegetable 

23 Hibiscus spp Isapa,Zobo plant Leaf vegetable.  

24 Tetracarpidium 

conophorum  

Awusa (Yor) The cotyledons are   proteinous and 

eaten cooked. 

Source: NCGRB (2008) 
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Sources of Plates: Falusi et al.( 2001) Falusi and Salako,(2002); Falusi et al. (2002); 

Ndukwu(2012) 

 

Apart from these plants, Nigeria also has a wide diversity of other plant species. The country is 

very rich in plant resources which exist in wild forms in plants’ natural habitats and in diverse 

crop landraces/ecotypes/cultivars. They include grasses and many browse species. Nigeria has a 

list of 2, 200 verified nutritious species which include 600 grasses, 540 herbaceous legumes and 

380 browse species and over 600 others of lower values (NCGRB, 2008; Amusa et al., 2010; 

Monpara, 2016). Most of these species are components of the high forest, guinea savanna, sudan 

savanna and some very hardy plants in the sahelian zone. The number of non-domesticated 

plants that has been collected from the wild to bridge hunger gaps is far more diverse. 

From the incalculable magnanimity of Mother Nature to Nigeria, we can unanimously attest that 

the country’s plant genetic resources is indeed an INCREDIBLE GENEROSITY. This generosity 

is thrilling, exhilarating and bewildering. It is simply a wonder and a marvel. I believe it is God’s 

incredible gifts that  need to be explored for food security . 

 
Our Incredible Responsibility  

 

The nature’s intention and generosity is for us to use plant genetic resources to ensure our future survival.  It is, 

therefore our responsibility to be wise on the exploitation of the resources. According to Ndukwu (2012),the 

magnanimity and incredible generosity of Mother Nature carries with it an equally incredible responsibility. 

“And the Lord God took the man, and put him into the Garden of Eden ….. to DRESS IT and to KEEP IT ……”  

Genesis 2:15 .Permit me to inform us that we may not have an Eden in that original sense anymore. However, 

each of us has been handed over an Eden of a sort. Our own Eden could be our University or our village, 

compound, estate or homestead garden, depending on our sphere of influence.  I wish to inform all of us that 
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those words ‘DRESS IT’ and ‘KEEP IT’ are heavy, if we understand them. It requires our greatest 

RESONSIBILITY. We may sound religious about this. We may trivialize and gloss over it. But I assure us that 

if we ignore them, the implications will not be good enough. This is because our very lives, livelihood and 

continued existence in the beautiful EDEN – planet earth is inextricably hinged on how we utilize our God-

given plant genetic resources. It is this dynamic approach that has guided the title of this paper. 

 

It is our collective responsibility to conserve and make proper good use of the generous gift of God in plant 

genetic resources. There are several of the benefits of these plants that are hidden in deep secrets. ‘It is the 

glory of God to conceal a thing; but the honour of kings (men) is to search out a matter’……… Proverbs 25; 2, 

Part of our responsibilities and indeed honour is to discover, and wisely exploit them for our advantages. If we 

humble ourselves and quietly approach Nature, we will be shown some of these deep secrets. This is the basis 

of all human ingenuity and inventions.   

 

CONCLUSION 

 

God has generously blessed our country with a lot of plant resources and we certainly have no 

reason whatsoever to live in hunger or suffering. Our country is endowed with a wide diversity 

of plant resources that we can harness to ensure food security. This magnanimity, to me is an 

incredible generosity of Mother Nature. It also carries with it an equally incredible responsibility.  

Therefore the scientific research community needs to wake up to this reality and be engaged in 

not just knowing these heritage but also engaged in preserving it to ensure food security for this 

generation and the unborn generations.  
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ABSTRACT 

The agricultural sector plays a critical role in the Kenyan economy in terms of employment and 

food security. However, the sector and particularly crop farming is vulnerable to climate change, 

given that rain fed agriculture accounts for approximately 98 percent of agricultural activities. 

Crop farming in Kenya has limited diversification and maize production iscritical. Maize 

production forms a strong base to food security, employment, income generation, poverty 

alleviation, as well as economic growth and development. This notwithstanding, maize 

production has greatly fluctuated leaving about 40 percent of population food insecure. Maize 

production largely depends on climate variables and is highly sensitive to climate change. Thus, 

it is important to understand the effects of the changing temperature and rainfall patterns, to 

which this study contributes by analyzing the marginal effects of climate change on maize yield. 

The study adopted an econometric modeling approach using data for the period between 1970 

and 2014. The study findings show that climate change has adverse effects on maize yield. In 

addition, the study finds a nonlinear relationship between maize yield and climatic variables. 

However, the direction and magnitude of the effects vary depending on the season. Hence, there 

is need to elevate the potential of rain fed agriculture in the midst of the risks posed by climate 

change. 

 

Keywords: Maize Yield, Temperature, Rainfall, Temperature Variability, Rainfall Variability and 

Climate Change. 

 

 

INTRODUCTION 

Climate change threatens the achievement of sustainable development goals aimed at ending 

extreme poverty in all forms by 2030; end hunger, achieve food security and improved nutrition 

and promote sustainable agriculture and as well, promote sustained, inclusive and sustainable 

economic growth (United Nations Development Programme (UNDP), 2015). These issues are of 

great concern to sub-Saharan Africa where majority of the people depend on rainfed agriculture 

to support their livelihoods. Consequently, the effects of climate change in the agricultural sector 

and more specifically crop production is of great concern. 

 

According to Intergovernmental Panel on Climate Change ((IPCC), 2014: 120), "Climate change 

refers to a change in the state of the climate that can be identified (e.g., by using statistical tests) 

by changes in the mean and/or the variability of its properties and that persists for an extended 

period, typically decades or longer". Climate change has a direct influence on quality and 

quantity of agricultural crop production.  The climate of an area is highly correlated to the crops 

cultivated and thus predictability of climate is imperative for planning of farm operations 

(Sowunmi, 2010). Climate change is expected to increase with global warming with the average 
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temperatures expected to increase by between 1.4° Celsius (C) and 6.4° C by 2100.  This is 

above threshold limit of 3oC beyond which it becomes impracticable to avoid dangerous 

interference with the global climatic system (World Trade Organization (WTO)&United Nations 

Environment Programme (UNEP), 2009). This average is anticipated to be higher throughout 

Africa, where average temperatureisprojected to rise 1.5 times more compared to the global 

level. Countries near the equator like Kenya, many of which are developing, are likely to 

experience unbearable heat, more frequent droughts and ruined crops, exacerbating the hunger 

crisis (Food and Agriculture Organization (FAO), 2012; WTO & UNEP, 2009). The increasingly 

irregular and erratic nature of weather conditions places more burden on food security and rural 

livelihoods (FAO, 2009). 

 

In Kenya, crop production is a major source of livelihood for most rural communities practicing 

smallholder farming. It is mainly rain fed and changes in rainfall and temperature patterns are 

expected to affect its potential (Stern, 2007). Indeed, Kenya has experienced patterns of climate 

changes, with El Nino and La Nina episodes being most severe (Stockholm Environmental 

Institute (SEI), 2009). As well, temperatures are expected to increase by about 4oC and 

variability in rainfall expected to rise up to 20 percent by 2030. These changes are likely to affect 

the optimal conditions required at each stage of crop growth and development and consequently 

affect the quantity and quality of harvested crops (Stern, 2007).  

 

Crop farming in Kenya has limited diversification and maize serves as the main staple and key to 

food security (UNDP, 2002; Alila&Otieno, 2006). Thus, to continue supporting the livelihood of 

a rapidly growing population, there is need to have a sustainable increase in maize production. 

Although, economic incentives are provided to farmers to improve crop production, climate 

change is likely to undermine these efforts, threatening the livelihood of over 85 percent of 

Kenyan population. It is in the light of the importance of maize in Kenya's economy and to the 

livelihoods of majority of rural inhabitants that this study seeks to empirically determine the 

effects of climate change on maize yield using econometric analysis and thereof draw 

implications on food security as maize supply is to a large extent synonymous to food security in 

Kenya.  

 

Climate Change in Kenya 

From the 1960s, Kenya has generally experienced increasing temperatures at an average rate of 

0.21°C per decade with trends in both minimum and maximum temperatures depicting a general 

warming over time.  Annual highest rainfall events show a falling trend for the 24 hour intense 

rainfall and the amount recorded in the long rain season from 1960 to 2014 (Republic of Kenya, 

2015). Figure 1 and 2 displays the year to year variability of temperature and rainfall in maize 

growing areas in Kenya. 
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.  

Figure 1:   Annual Mean Temperature Variations in Maize Growing Areas in Kenya (1970-2014) 

Source:  Kenya Meteorological Department 

 

 
 

Figure 2: Annual Rainfall Deviations (%) From the Mean in Maize Growing Areas in Kenya 

(1970-2014). Source: Kenya Meteorological Department 

 

The temperature and rainfall variations in maize growing areas are computed using data recorded 

in various weather stations, in areas where there is high potential for maize farming. These 

stations include: Kitale, Nyahururu, Nyeri, Thika, Narok, Nakuru, Kabete, Machakos, 

Kakamega, Meru, Embu, Kisii, Kericho and Eldoret. 

 

The year to year variation of average temperature for the period 1970 to 2014 shows a slight 

increase in temperature with fluctuations of up to minus 2.8oC and plus 1oC. The deviation of 

rainfall amount from the mean annual rainfall for the period between 1970 and 2014 show 

drought and flood conditions in the crop growing regions.The fluctuations depict occurrence of 

extreme weather events that have been witnessed in Kenya. For instance, severe droughts 

occurred in 1971/73, 1983/84, 1991/92, 2004-2006, and 2008-2010. As well, flooding occurred 

in 1997/98 and 2002, which is closely linked to El Nino events with a severe frost occurring in 

2012 (Rarieyaet al., 2009; KIPPRA, 2013). 

 

Projections of mean rainfall indicate increases in annual rainfall in Kenya at ‐3 to +49mm per 

month for the months  of  October, November and December (OND) and larger proportional 
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changes in January and February (JF) at ‐7 to +89% by 2030. The unpredictability of Kenya’s 

rainfall and the tendency for it to fall heavily during short periods is likely to cause problems by 

increasing the occurrences of heavy rainfall periods and flooding. As well, temperature increase 

is expected to exacerbate the drought conditions (Osbahr& Viner, 2006; McSweeney, 2010).  

 

Agriculture sector in Kenya 

 

The importance of agricultural sector and the ensuing vulnerability, more so in Kenya, makes it a 

key concern for this study. The agricultural sector in Kenya contributes to30 percent of Kenya's 

Gross Domestic Product (GDP) and employs over 40 percent of total population. Additionally, 

over 80 percent of rural people depend on agriculture for their livelihood. It also accounts for 

more than 60 percent of export earnings and about 45 percent of government revenue. Further, 

the sector is estimated to have an indirect contribution of nearly 27 percent of GDP through 

linkages with manufacturing, distribution and other service related sectors. Imperatively, the 

agricultural sector forms a strong base for food security, creation of employment and generation 

of foreign exchange and it is central to the country’s development strategy given that majority of 

industries in Kenya are agro-based (Republic of Kenya, 2005; 2011,2016). 

 

Rain fed agriculture accounts for approximately 98 percent of agricultural activities in Kenya 

(UNEP, 2009). This makes the sector highly vulnerable to increasing temperatures, droughts, 

floods and changing rainfall patterns. The effects threatens livelihood of farmers and are likely to 

influence farming decisions. The performance of the agricultural sector mainly depends on crop 

production, which is largely dependent on climate conditions. Evidently, the sectors growth rate 

has been fluctuating over the years. This has been attributed to over reliance on rain fed 

agriculture, which is prone to erratic weather conditions plus high cost of agricultural production 

(Republic of Kenya, 2012; 2014; Alila&Otieno, 2006; KIPPRA, 2013).  

 

Maize Production in Kenya 

 

In Kenya, maize (Zea Mays) constitutes the most important staple food. Its contribution to 

consumption and income is important and an anchor to food security.  Maize is a cereal crop 

grown in a range of agro- ecological environments. Globally, there are over 50 species of maize 

consisting of different colors, texture, sizes and shapes with yellow and white species being the 

most common preferred types.  In Kenya, maize farming is spread all over the country from 0- 

2200 meters above sea level (masl), facilitated by hybrids and composites developed for different 

ecological zones by the national maize breeding program (Mbithi, 2000).  

 

Maize crop performs best in well drained and well aerated loam soils with a pH of 5.5 -7 and is 

intolerant to water logging. Low production is recorded in very high and low altitudes with 

optimum temperatures for good yield ranging between 18 to 30oC. Cold conditions lengthen the 

maturity periods with high temperatures reducing production. Maize grows well with 600-900 

mm of rainfall, which should be well distributed throughout the growing period. Rainfall is most 

critical at flowering and silking stage. Drought at the flowering stage obstructs pollination and 

considerably reduces yield. Towards harvesting dry conditions are necessary to support drying of 

the grain (Hughes, 1979; Schroeder et al., 2013). As noted by Bergamaschi et al., (2004) maize 

plants are sensitive to water deficit during a critical stage from flowering to the start of grain 

filling period. At this stage, there is high water requirement in terms of high evapotranspiration 

and high physiological sensitivity as number of ears per plant and number of kernels per ear is 
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determined. 

 

In Kenya small scale maize production accounts for 75 percent while large scale production 

account for 25 percent (Export processing Zone Authority, 2005; Olwande, 2012). Hybrid 

varieties correspond to different agro ecological zones. Highland maize varieties include H627, 

H626 and H625 while those recommended for medium altitude agro- ecozone include H513, 

H515, H516, H623 and H624. In the lowland agro-ecozone, Pwani hybrids PH1 and PH4 are 

recommended, they are short, resistant to lodging and more tolerant to moisture stress. As well,  

In the dry land agro-ecozone the varieties recommended varieties include Katumani Composite, 

DH01, DH02, DH03, DH04, and Makueni SCDUMA43 (Schroeder et al.,2013; Kenya Seed 

Company, 2013; National Farmers Information Service (NAFIS), 2015). 

 

Enhancement of maize production is critical as a shortage in maize supply is, largely, 

synonymous with food insecurity (Owour, 2010; Republic of Kenya, 2000; 2005; 2010). 

Majority of households in Kenya grow maize, as it is the main staple food. It forms the diet of 

over 85 percent of the population, accounts for 68 percent of daily per capita cereal consumption, 

35 percent of total dietary energy consumption and 32 percent of protein consumption (FAO, 

2008a; Mohajan, 2014). Hence, Kenya's national food security has a strong relation to 

production of sufficient quantities of maize to meet an increasing domestic demand arising from 

a growing population. In addition, maize accounts for more than 20 percent of total agricultural 

production and 25 percent of agricultural employment (FAO, 2008a;Schroederet al., 2013; 

Mohajan, 2014).  

 

In the face of the need to increase maize production, there is evidence of stagnation in maize 

production and productivity. This has led to an increasing gap between production and 

consumption besides increasing frequency of supply shortages. Figure 3 depicts maize yield 

trend in Kenya for the period 1970 to 2014.  

 

 
 

 

 

Figure 3. Maize Yield Trend in Kenya (1970-2014) 

Source: Republic of Kenya. Economic Survey (Various Issues). 
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Figure 3 shows that there was tremendous growth in maize production between 1970 and 1982 

with a peak yield of 2.07 metric tonnes per hectare. After 1982 there was a slight decline in yield 

after which the yield improved to a high of 1.87 metric tonnes per hectare in 1994. The growth 

was highly attributed to introduction of hybrid maize (Kibaara&Kavoi, 2011). However, from 

1994 there has been a decline in yield with the lowest yield of 1.29 metric tonnes per hectare in 

2009. Consequently leading to maize consumption deficit over the years.   Figure 4 shows the 

gap between maize production and consumption in Kenya for the for the period 1970 to 2014 

 
 

Figure 4. Maize Production and Consumption Trends in Kenya (1970-2014) 

Source: Republic of Kenya. Economic survey (various issues). 

 

Figure 4 demonstrates trends in maize production and consumption and the supply surpluses/ 

shortages. Notably maize production drastically dropped in some years such as 1979, 1984, 

1993, 1997, 2008, 2013 and 2014. The trend shows wide fluctuation in maize production over 

the years resulting to a supply shortage since 1989 save for 1994, 2001 and 2003 where 

production was above consumption demands. Between 1970 and 2014, the average annual maize 

production stood at 2.3 million tonnes compared to an average annual consumption of 2.6 

million tonnes in the same period (FAOSTAT, 2015). Equally, the production of rice and wheat, 

the main substitutes for maize, has been below the demand with the country only being able to 

produce 40 percent of its wheat requirements and 34 percent of the national rice consumption 

requirement (Republic of Kenya, 2003; 2005; 2009; 2011; 2015; Gitauet al., 2011).  

 

Moreover, growth rate in maize production has been marginal averaging about two percent 

which is lower than the annual population growth rate which averages 3.5 percent. Thus, for self 

sufficiency,  maize production needs to grow by over 4 percent. Consequently, Kenya remains a 

net food importer with about 40 percent of its population being food insecure. As well, the 

overreliance on imports may trigger diversion of development resources for food procurement 

(Republic of Kenya, 2013; Mutimba et al., 2010; FAOSTAT, 2015). The drop in maize yield 

coupled with increase in consumption compromises food security in the country. 

 

Problem Statement 

 

In Kenya, adequate supply of maize is an indication of food security, a source of employment 
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and income generation. However, maize outputs levels have been fluctuating over the years 

making its production fall below consumption in most years. Further, the growth rate in maize 

output has been marginal, averaging about two percent which is lower than the annual population 

growth rate which averages 3.5 percent (Republic of Kenya, 2013; FAOSTAT, 2015). 

Consequently, there is need to have a sustainable increase in maize output in order to continue 

supporting the livelihoods of the growing population in Kenya. However, sustainable maize 

production is likely to be affected by climate change. 

 

 

Studies measuring the impact of climate change on crop yield in Kenya have concentrated on 

impacts of climate means (Jones &Thorton, 2003; Kabubo-Mariara&Karanja, 2007; Bilham, 

2011; Cheserek, et al., 2015). Beyond changes in climatic means, variability in temperature and 

rainfall is expected to rise in some regions, including the intensity and frequency of extreme 

events (Solomon et al., 2007). Such changes are likely to have more adverse effects on crop yield 

than changes in climate means alone (Porter & Semenov, 2005; Tubielloet al., 2007; Rowhaniet 

al., 2011). To bridge the gap, this study sought to empirically, determine the effects of climate 

change on maize yield, by incorporating climate variable means and their variability. Anchored 

on empirical analysis, detailed review of literature and by considering climate factors as direct 

inputs, the study examined the effect of rainfall and temperature and their variability on maize 

yield in Kenya.  

 

LITERATURE REVIEW 

 

Theoretical Model 

 

This study adopted a quantitative research design and employed production theory in developing 

theoretical framework and to specify empirical model.  The study assumed that climate variables 

are likely to have nonlinear effects on crop yield. Thus, the study adopted a Cobb-Douglas 

production function from Blanc, (2011) and Mahmood et al., (2012). Production theory explains 

the economic processes of producing outputs from various combinations of inputs. Moreover, 

production theory provides a convenient way of summarizing the production possibilities for the 

firm. The theory provides a way of determining the technologically feasible combination of 

output and various inputs. The common way of representing the relationship of output and input 

in physical terms is through the use of a production function. A production function describes a 

frontier that represents the maximum amount of output that can be obtained from a feasible 

combination of various inputs (Varian, 1992; Nicholson & Snyder, 2008). In general a 

production function may be written as:  

𝑌 = 𝑓(𝐴, 𝐾, 𝐿)…………………………………………………………………………………………(1) 
Where: Y is output; A is technology, K is capital and L is labor. One of the most commonly used 

functional forms of production function is the Constant Elasticity of Substitution (CES) 

production function. According to Arrow et al., (1961) a CES production function takes the form: 

𝑌 = 𝐴(α𝐾𝜌 + βL 𝜌)
𝑉

𝜌…………………………………………………………………………………(2) 
Where:  A is an efficiency parameter, equivalent to technology in (1);  𝜌 is substitution parameter 

and it measures the ease with which two inputs can be substituted; α and β are distribution 

parameters and they show how the two inputs are distributed over the production of one unit of 

output and v is the degree of the homogeneity of the production function and it's a measure of 

returns to scale. A CES production function assumes that the elasticity of substitution is constant. 
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Under different assumptions about 𝜌, the CES production function can collapse into any of the 

specific forms. If  𝜌 = ∞ the two factors are assumed to be complements, with C.E.S 

manifesting itself as a fixed proportions/ Leontief production function. However, as 𝜌 

approaches zero CES will manifest itself as a Cobb Douglas function (Varian, 1992), which takes 

the form: 

𝑌 = 𝐴𝐾𝛼𝐿𝛽……………………………………………………………………… .…………………(3) 
 Hence, the two factors of production are imperfect substitutes. Augmenting or directly adding 

land and climate variables to equation (3) yields the most commonly used Cobb-Douglas 

production function in agricultural research. Climate variables are included to capture the effect 

of changing climate on agricultural output (Nastiset al., 2012). The augmented Cobb-Douglas is 

expressed as:  

𝑌 = 𝐴𝐾𝛼𝐿𝛽LnγWδRθ……………………………………………………………………… . . ……… (4) 
Where Y is output; K is capital; L is labour; A is an efficiency parameter, Ln is land, W is a 

vector of climate variables, R is a vector of other variables affecting production and α, β, γ, δ and  

θ are input elasticities of output or factor shares (Blanc, 2011; Mundlak, 2011; Kawasaki 

&Herath, 2011; De-Graft &Kweku, 2012; Mohamoodet al., 2012; Bizuneh, 2013; Kumar, 2014).  

 

Empirical Model 

 

Following the production theory equation (4) expresses output as a function of capital, labour, 

land and climate variables. Intuitively, the production theory may also be used to measure crop 

yield, since yield is defined as output per unit of land.  Thus from equation (4), the study 

estimated an extended model for maize yield (j) specified as:  

𝐶𝑌𝑗𝑡 = 𝛿𝑗0 + 𝑋𝑗𝑡
′ 𝜆𝑗 +𝑊𝑗𝑡

′∅𝑗 + 𝜇𝑗𝑡 ……………………………… .………… .………………………(5) 

Where: CY is yield; t= time period from 1970 to 2014; 𝛿𝑗 is the unknown intercept; 𝜆 and ∅ are 

unknown parameters; 𝑊 is a vector of agro climate variables that include: rainfall amount, 

temperature, rainfall variability, temperature variability, squared terms of rainfall and 

temperature and X is a vector of control variables that include: area under crop, fertilizer use, 

labor employment and use of certified seeds. 

 

Crop Yield is the crop production per area of land under crop in tonnes per hectare; Mean 

temperature is measured in degree Celsius, recorded in the months of JF, MAM, JJAS and OND 

in a given year for selected weather stations in maize growing areas. Rainfall is amount of 

rainfall, measured in millimeters, recorded in the months of JF, MAM, JJAS and OND in a given 

year for selected weather stations in maize growing areas; Rainfall Variability is intra rainfall 

variability measured by the coefficient of variation of rainfall in a given year, for selected 

weather stations in maize growing areas; Temperature Variability is year to year variability of 

mean temperature measured by the squared annual temperature deviation from the long term 

mean; Land Use is the area under maize production measured by the number of hectares; 

Fertilizer use is fertilizer consumption measured in tonnes per hectare of crop area; Labour is 

labor force employment in agricultural sector per hectare of crop area and Seed use is the amount 

of certified maize seeds used in kilograms per hectare. 

 

Area under crop is included to capture decreasing marginal productivity, as farmers are assumed 

to cultivate in better soils first before expanding to land of lesser quality (Blanc, 2011). This 

study uses national data that reflect the actual cropping decisions and thus land is included as an 

explanatory variable to capture decreasing marginal productivity of land (Chen et al, 2004; 
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Kawasaki &Herath, 2011; Blanc, 2011; De-Graft &Kweku, 2012). The coefficient of area under 

crop is expected to have a negative sign to indicate diminishing marginal productivity.  

For given agronomic conditions, crop yield is expected to increase with increased consumption 

of fertilizers. However, excessive use can be detrimental as well (Winch, 2006). Although, use of 

fertilizer in Sub Saharan Africa is low there has been growth in use of chemical fertilizer in 

Kenya since 1990, thus this study incorporates fertilizer consumption as an explanatory variable 

for crop yield.    

 

Labour is a key input in agricultural production in Kenya with most farmers especially the 

smallholder employing traditional farming methods where most land is cultivated manually. 

However, most of labor is provided by family members with the level of labor input depending 

on family structures and the number of hours worked. As well, labor requirements differ with 

season and labour characteristics such as education and health. In addition, farming experiences 

influence crop yield through work capacity and quality of crop management practices (Blanc, 

2011). Labour data specifically used in production of specific crops under study in Kenya is 

limited and the rural population data available may not be a good proxy for labour used in 

production of each crop under study. The study thus adopted employment in agricultural sector in 

Kenya to capture use of labor in crop production process.  

 

The vector of climate includes the level of precipitation and temperature. These variables are 

expected to have both direct and indirect effects on crop yields, especially under rain fed 

agriculture. Thus, in this study seasonal mean temperature and seasonal rainfall are included in 

the specification. As well, to capture the effect of climate risks emanating from change in climate 

on crop yield, rainfall and temperature variability are included in the specification. Further, to 

account for nonlinear weather effects on crop yield, quadratic terms for rainfall and temperature 

are included in the specification.  

 

METHODOLOGY 

Data Type and Source  

The study used annual time series data for the period between 1970 and 2014.  The data was 

gathered from government publications, Kenya Meteorological Department,World Bank, IMF 

and FAOSTAT database.  Weather variables used in maize model were computed using data from 

the following weather stations: Kitale, Nyahururu, Nyeri, Thika, Narok, Nakuru, Kabete, 

Machakos, Kakamega, Meru, Embu, Kisii, Kericho and Eldoret 

 

Estimation Method and Unit root tests 

 

Crop yield model was estimated by Ordinary Least Squares (OLS) method. Prior to model 

estimation, series were subjected to various tests to confirm various properties required for OLS 

to give results that are efficient and consistent. The model was estimated consistently by OLS 

after ascertaining that the error term (𝜀𝑗) is a white noise process or more generally, if the error 

term has a zero mean, constant variance and uncorrelated with the explanatory variables and its 

previous realizations. As well, given the use of time series data, it was necessary that, before 

estimation of the equations, the series had to be tested for unit root. The study employed the 

Augmented Dickey-Fuller (ADF), Philip Peron (PP) and Kwiatkowski, Phillips, Schmidt, and 

Shin (KPSS) tests. (Green, 2008; Gujarati, 2004; Dickey and Fuller, 1979; Kwiatkowski, 

Schmidt &Shin 1992).  

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

131 | P a g e  
 

The unit test results showed that variables are a mixture of I (0) and I (1), the models could not 

be estimated at levels, since there is a likelihood of yielding spurious results (Heijet al., 2004; 

Woodridge, 2012). An alternative is to use the first difference of variables. Although, using the 

first difference changes the nature of model, the method is as informative as modeling in levels 

(Woodridge, 2012). Thus maize yield model was estimated at first difference. To ensure that 

estimates obtained were unbiased and consistent, diagnostic tests were undertaken. The tests 

included: the normality test using Jarque- Bera statistics, Breuch-Godfrey Lagrange Multiplier 

test for serial autocorrelation, Lagrange Multiplier test for autoregressive conditional 

heteroskedasticity (ARCH), Ramsey RESET test for specification error and CUSUM test for 

parameter constancy. The P values associated with the computed test statistics were greater than 

0.05 and thus the estimates were considered to be unbiased and consistent. 

 

RESULTS AND DISCUSSION 

 

Effects of Rainfall and Temperature on Maize yield 

The coefficient estimates for the crop’s yield model are shown in Table 1. 

 

Table 1: Maize Yield Model Coefficient Estimates 

 

Dependent Variable         D(Maize Yield) 

Explanatory  variables Coefficient 

(Standard Errors) 

Explanatory  variables Coefficient 

(Standard Errors) 

D(Area Under Crop) -6.35E-07*** 

(1.84E-07) 

D(Squared Rainfall-MAM) -8.46E-06*** 

(1.62E-06) 

D(Mean Temp-JF) -0.1222 

(0.0905) 

D(Squared Rainfall-OND) -2.16E-06 * 

(1.07E-06) 

D(Mean Temp- JJAS) 13.35869*** 

(3.7886) 

D(Squared Mean Temp-

JJAS) 

-0.375089*** 

(0.1059) 

D(Mean Temp-MAM) 10.66330*** 

(3.5293) 

D(Squared Mean Temp-

MAM) 

-0.272724*** 

(0.1842) 

D(Mean Temp-OND) 0.09483 

(0.1151) 

D(Fertilizer use) 0.01916** 

(0.0071) 

D(Rainfall-JF) -0.002596*** 

(0.0009) 

D(Labor use) -8.413114 

(8.5114) 

D(Rainfall-JJAS) 0.002399 

(0.0025) 

Constant -0.002621 

(0.02118) 

D(Rainfall-MAM) 0.008577*** 

(0.0085) 

R-squared 
0.88 

D(Rainfall-OND) 0.001972** 

(0.0008) 

Adjusted R-squared 
0.75 

D(Rainfall Variability) -0.099747 

(0.3028) 

F-statistic 
6.63 

D(Temperature 

Variability) 

-0.05939** 

(0.0303) 

Prob(F-statistic) 
0.00 

D(Squared Rainfall-JF) 7.13E-06*** 

(2.32E-06) 

Durbin-Watson stat 
1.80 

D(Squared Rainfall-JJAS) -1.84E-06 

(4.04E-06) 
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Standard errors in brackets; ***, **,* significant at 1%, 5% and 10% respectively 

Source: Author’s computation. 

 

The regression model yield a relatively moderate value for adjusted R squared. The adjusted R2 

values of 0.75 implies that 75 percent of variations in maize yield are explained by climate 

variables, area under crop, fertilizer consumption and labour use. 

 

Marginal Effects of Rainfall Amount on Maize yield 

The study findings indicate a nonlinear relationship between maize yield and rainfall. 

Specifically, the coefficients estimates of linear terms of rainfall in March to May period and 

October to December period are positive and significant at 1 percent and 5 percent level 

respectively. Conversely, the coefficient estimate of linear term of rainfall in January to February 

period has a negative sign and is significant at 1 percent level. However, the coefficient of linear 

term of rainfall in the June to September period and the coefficient of rainfall variability are 

insignificant. The coefficients of squared rainfall amount in the period of March to May and 

October to December have a negative sign and are significant at 1 percent and 5 percent level 

respectively. This implies that, during the long rains and short rains period, an increase in rainfall 

raises maize yield with diminishing marginal benefits up to a maximum turning point after which 

further increase in rainfall, impacts maize yield negatively. 

 

Since both level and square of rainfall variables are in the model, the marginal effects need to be 

calculated.The marginal impact of rainfall in January to February period is specified as: 
𝜕∆𝑄

𝜕∆𝑅𝐽𝐹
= −0.002596 + 2(7.13E − 06)∆𝑅𝐽𝐹̅̅ ̅̅ …………………………… .………………………(6) 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount of 117.6 mm decreases maize yield by 0.0009 tonnes per hectare.  

The marginal impact of rainfall in March to May period is specified as: 
𝜕∆𝑄

𝜕∆𝑅𝑀𝐴𝑀
= 0.008577 − 2(8.46E − 06)∆𝑅𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅ …………………………………………………(7) 

 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount 465.33 mm increases maize yield by 0.0007 tonnes per hectare.  

During the October to December period the marginal effect of rainfall on maize yield is given as,  
𝜕∆𝑄

𝜕∆𝑅𝑂𝑁𝐷
= 0.001972 − 2(2.16E − 06)∆𝑅𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅ ……………………………………… .…………(8) 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount 334.66 mm increases maize yield by 0.0005 tonnes per hectare.  

 

The results indicate that an increase in rainfall, prior to the main planting period has a negative 

effect on maize yield. January to February period lies outside the growing season but usually 

corresponds to a stage where the short rains crop grown in medium potential -areas that support 

two growing seasons- is harvested and drying conditions are necessary. As noted by Hughes 

(1979) and Schroeder et al., (2013), towards harvesting, maize requires dry conditions towards to 

support drying of the grain. In addition, dry conditions during January to February period, 

facilitates adequate land preparation before planting at the onset of long rains in March. This 

indicates that dry conditions in January to February period, provide an enabling environment for 
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drying of grain and adequate time for land preparation, which enhances yield. Thus, early rains 

can distort farmers planting plans, as they have a short time to prepare their land and as well, 

they may not have adequate resources in January to purchase farm inputs, thereby adversely 

affecting yield. This finding is consistent with Cabas (2009), who observed that an increase in 

precipitation in months around planting and harvesting decreases crop yield. Conversely, 

Kawuna (2011) indicated that in Ethiopia Pre-season rainfall had a positive effect on maize 

production. 

 

Increase in rainfall during the growing period for the main crop as well as the short rains crop is 

expected to increase maize yield but at a decreasing rate. As maize crop goes through the 

vegetative and reproductive stages, sufficient rainfall water is required. However, water level 

beyond the crop requirement has a negative effect on yield. These results are consistent with the 

findings made by Akpalu et al., (2008), Blanc (2011) and Bhandari, (2013) that precipitation has 

a positive effect on maize yield while Sowunmi and Akimola (2010) concluded that with 

sufficient water maize can be grown in many parts in Nigeria. The nonlinear influence of rainfall 

on maize yield is consistent with the finding made by Cabas, (2009) and Blanc (2011).  Further, 

Moula (2008) and Bhandari, (2013) observed that rainfall variability has a negative effect on 

maize yield. Conversely, Rowhaniet al., (2011) estimated that an increase in inter seasonal 

precipitation reduces maize yield. 

 

Marginal Effects of Temperatureon Maize yield 

On the effects of temperature on maize yield, estimates from the maize yield model show that the 

coefficients of linear term of mean temperature in the march to May period and June to 

September are positive and significant at 1 percent level. The coefficient of temperature 

variability is negative and weakly significant at 10 percent level. However, the coefficients of 

linear terms for mean temperature in January to February and October to December periods are 

insignificant.  

 

The coefficients of squared term of mean temperature in the March to May period and June to 

September period are negative and significant at 1 percent level, indicating an inverted U 

relationship. This result indicate that during the main crop growing season an increase in 

temperature is of benefit to crops but does so with diminishing marginal benefits up to some 

optimal point beyond which an increase in temperature would have damaging effects.  

The marginal effect of temperature in March to May period is specified as. 
𝜕∆𝑄

𝜕∆𝑇𝑀𝐴𝑀
= 1066330 − 2(0.272724)∆𝑇𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅……………………………………………………(9) 

Holding other variables constant, a rise in temperature by 10C mm relative to the period's 

average of 19.9 0C reduces maize yield by 0.19 tonnes per hectare. 

The marginal effect of temperature in June to September period is specified as. 
𝜕∆𝑄

𝜕∆𝑇𝐽𝐽𝐴𝑆
= 13.35869 − 2(0.375089)∆𝑇𝐽𝐽𝐴𝑆̅̅ ̅̅ ̅̅ ……………………………………………………(10) 

Holding other variables constant, a rise in temperature by 10C mm relative to the period's 

average of 18.25 0C reduces maize yield by 0.33 tonnes per hectare. 

 

The coefficient of temperature variability is negative and weakly significant at 10 percent level. 

The coefficient estimate indicates that when temperature variability increases by one standard 

deviation, maize yield decreases by 0.06 tonnes per hectare. The nonlinear relationship between 
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temperature and maize yield observed in the main crop growing season shows that increase in 

temperature leads to an increased yield but beyond the optimum level, further increase in 

temperature reduces maize yield.  This can be as a result of the fact that higher temperatures 

when water /moisture is limiting usually dry out silks and damage pollen resulting in scatter 

grained ear or an ear with a barren tip. Consequently, this causes maize yield and output supply 

to decline (FAO, 2015; Wiatrack, 2015).  

 

These results are consistent with the findings made by Rowhaniet al., (2011), Blanc (2011) and 

Ereghaet al., (2014)that temperature has a negative effect on maize yield. Similarly, the results 

are consistent with those of Cabas (2009) that increase in temperature can have both positive and 

negative effect depending on the season. On the contrary, Akpalu et al., (2008) and Bhandari, 

(2013) found that maize yield responds positively to temperature. The finding that temperature 

variability has influence on maize yield is consistent with the finding made by Moula (2008), 

Cabas (2009) and Bhandari, (2013). As well, the study findings are consistent with other studies 

that found a nonlinear relationship between temperature and precipitation on crop production 

(Mendelsohn et al., 1994; Kabubo-Mariara and Karanja, 2008; Krukulasuriya and Mendelsohn, 

2008; Cabas et al., 2009; Rowhaniet al., 2011). 

 

The findings indicate that during the growing season for maize, there is a higher yield, when 

rainfall is sufficient and when temperature is not beyond the required optimum. Adequate 

moisture content, during the growing period, which corresponds to March to May period and 

June to September period for the main crop varieties and October to December for the short rain 

varieties, boosts availability and uptake of nutrients. This makes the plants stronger and less 

susceptible to disease and insect damage ultimately increasing maize yield.  

 

Marginal Effects of Economic Variables on Maize yield 

Coefficients estimate for area under crop indicate that changes in area under crop has significant 

effect on maize yield. The estimated coefficient has a negative sign and is significant at 5 percent 

level. This result indicates that owing to decreasing marginal land productivity, maize yields is 

decreasing, as area under crop increases.The coefficients of fertilizer consumption is positive and 

significant at 5 percent level of significance. As fertilizer consumption increases by one 

kilogram, maize yield increases by approximately 0.0192 tonnes per hectare. Use of fertilizer 

improves soil fertility and is useful in replenishing soil nutrients. Thus, use of fertilizers for 

sustained crop yield is integral given that in Kenya, farmers cultivate sub optimal land and use 

the same plot season after season given that only 20 percent of land in Kenya is agriculturally 

productive (Johnson et al., 2003; Sheahan, 2011). The coefficients of labor use is insignificant 

while the coefficient of maize seed use is positive and significant at 5 percent level. The results 

show that an increase in the use of certified seeds by 1 kilogram raises maize yield by 0.046 

tonnes per hectare. This indicates that one of the ways to increase maize productivity is to 

increase the use of certified maize seeds, as noted by Okoboi et al., (2012) farmers who apply 

fertilizers on improved seeds record the highest maize yield. Thus, limited use of fertilizers and 

improved seeds is one of the major constraints in raising maize yield. 

 

CONCLUSION AND RECOMMENDATIONS 

 

Maize yield analysis provides an insight on how climate change influences crop yield. The 

analysis showed a concave relationship between maize yield and rainfall in the long rains and 

short rains period. These indicate that an increase in rainfall is expected to raise yield but with 
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diminishing marginal benefits. The findings indicate that water remains an integral factor in 

maize production and occurrence of adequate rainfall is imperative in boosting maize yield. 

Thus, low and unreliable rainfall restricts suitability of maize production and has been a 

contributor to declining maize yield in Kenya.  Early rains have a negative effect on maize yield 

and indicator that changes in rainfall patterns could be making it hard for farmers to make proper 

and timely decisions. The unpredictability of Kenya’s rainfall and its trend to fall heavily in a 

short period is likely to raise the climate risk faced by small scale farmers consequently raising 

uncertainty to food security.  

 

The effects of increase in temperature on maize yield depend on the season and to an extent the 

stage of crop growth and development.  Overall, the study finds that increase in temperature has 

a negative effect on maize yield.  A concave relationship between maize yield and mean 

temperature is observed in March to May season. Thus, increase in temperatures beyond the 

optimum level even in wet seasons lowers maize yield. Additionally, analysis show that larger 

effects of change in temperature and rainfall on maize production are observed in the main crop 

growing period. These results indicate that warmer temperatures when water is not limiting tend 

to benefit maize crop up to a maximum threshold beyond which further increase becomes 

detrimental. Hence, with a projected rise in temperature maize production is likely to reduce, 

hence there is need to establish measures geared towards averting the situation.  

 

Evidently, from the study findings climate variability has an adverse effect on crop production in 

Kenya, posing a greater concern food security. Thus, there is need for a wide-ranging policy that 

will elevate the potential of rain fed agriculture in the midst of the risks posed by climate change. 

The significant response of maize yield to climate variability points to a possible decline in crop 

production in the future, in absence of adaptation and mitigation mechanisms. In turn, this would 

make Kenya more food insecure and adversely affect foreign revenue, employment and income 

generation.  

 

The adverse effects of climate change on maize yield creates a need to formulate all-inclusive 

policies, strategies, and instruments that specifically address effects of climate change, 

paramount in building adaptation and mitigation mechanisms. Specifically, amid the threat to 

food security, there is need to: shield highly productive agricultural land from other non-

agricultural developments especially real estate development; Provide climate information to 

relevant stakeholders in a timely and useful format and  supplement rainfed agriculture through 

irrigation which can be attained through rainwater harvesting. This calls for Ministry of 

Agriculture, Kenya Meteorological department and relevant stakeholders to commit more 

resources towards adaptation and mitigation mechanisms. 
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ABSTRACT 

Weeds are unwanted plants growing in agricultural lands, gardens, road sides and mainly 

disturbed areas where they do not depend on human intervention for their reproduction and 

survival. Depending upon density, types, duration of competition, management practices and 

weather conditions, weeds may cause a reduction in crop yield. To determine the effect of weeds 

on the yield of beans, an experiment was carried out in University of Eldoret research farm in 

2017 for two seasons. The area is located in Uasin Gishu county, Kenya and lies at an altitude of 

2133 m above sea level. Geographically, the area is at 35o 18’ E longitude and 0o 30’N latitude.  

The experiment was laid out as a factorial in Randomized Complete Block Design (RCBD) with 

three bean varieties and three treatments. The treatments were weed free plots, weedy plot and 

plots with single weeding. The data obtained were subjected to ANOVA using Genstat version 14 

and means separated by Duncan’s Multiple Range Test (DMRT).  Results indicated that weeds 

significantly reduced the yield of all the three bean varieties from between 12-27%. From the 

results, it was deduced that all the bean varieties tested were susceptible to yield loss due to 

weeds. The study recommends for proper weed control in beans so as to realize good yields.  

 

Keywords: weeds, competition, yield loss, varieties, management, duration. 
 

INTRODUCTION 

 

Weeds are one of the most serious problems in agricultural production. They are volunteer plants 

from the wild or semi culture crops that are found in food crops despite the will of the people and 

harm reducing yields. According to a FAO 2008 report, from the total losses worldwide caused 

by the crop pests, weeds account for 35% of losses in wheat, 28% in vegetables, 29% in fruits 

and 37% in tobacco (Slaveya et al., 2015). Since losses due to weeds are not as pronounced as 

those due to insect pests and diseases, the idea of weed control has been ignored for long. In spite 

of a multitude of control options, weeds still cause major losses in crop production. Documenting 

yield losses caused by weed infestation would supply a useful knowledge base which could be 

used to direct research goals in the area of weed management by identifying areas of greatest 

need (Oudhia, 2001). Weeds, through allelopathy have been found responsible for perturbation of 

emergence and stand establishment, growth, yield and physiology of crop plants.  

 

Common beans (Phaseolus vulgaris L.) is the most widely grown legume in Kenya, with average 

per capita consumption of common bean in Africa estimated at 31.4kg/year (Schoonhoven and 

Voysest, 2011). Common Cultivars include; Rose coco , Canadian wonder, Kenya wonder, 

Zebra, Mwitemania, Mwezi moja, mwezi mbili, Red haricot, Nyayo, Wairimu Dwarf. 

Productivity of common beans is constrained by many factors among them weeds which 

compete for nutrients, space and sun light. In view of the losses caused by weeds, this paper 

therefore makes an attempt to elucidate the effects of weeds to crop plants on areas of stand 

establishment, crop growth and yield parameters. 

 

 

 

mailto:moraalynna@gmail.com


Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

140 | P a g e  
 

 

 

MATERIALS AND METHODS 

 

Site description 

 

The experiment was carried out in University of Eldoret farm, Uasin Gishu county which lies at 

an altitude of 2133 m above sea level. Temperatures range between 9.50 and 23.5 0C. Rainfall is 

bimodial and averages at 885 mm p.a. The soils are well drained, reddish brown ferrasols. 

 

Test crop 

The test crop was common bean of three varieties commonly grown: Rosecoco, Mwitemania and 

Mwezi mbili.  

 

Treatments 

In the present study, two weed control methods together with a control were studied.  Three bean 

varieties were grown in two cropping seasons. 

 

Experimental design and treatments 

The experiment was a 3x3 factorial arranged in a Randomized Complete Block Design (RCBD) 

with three replicates. This gives a total of 27 plots.  

 

The field arrangement is as shown below: 

 

W1V1 W3V3 W2V2 W2V1 W1V2 W2V3 W3V1 W2V2 W3V3 

W3V1 W1V2 W2V3 W1V3 W3V1 W2V2 W1V2 W3V2 W1V3 

W3V2 W1V3 W2V1 W3V2 W3V3 W1V1 W2V1 W2V3 W1V1 

Block 1                                         Block 2                                        Block 3 

 

Agronomic practices 

 

All the required agronomic practices were applied as required. 

 

Data collection 

 

In order to meet the objectives of the experiment, data were collected on the following 

parameters: 

Stand count at two weeks 

The total number of bean plants in an experimental unit was counted and recorded two weeks 

after germination. 

Stand count at harvesting 

This is the total number of bean plants at the time of harvested. It was obtained by physically 

counting the stems per plot. 

Number of seeds per pod 

The number of seeds per pod was obtained after harvesting. Bean pods of selected plants were 

opened up and the number of seeds counted. 

Number of pods per plant 

This was obtained by physically counting the number of pods in randomly selected plants. An 
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average was obtained per plot. 

 

RESULTS 

The table below shows the results of the experiment: 

 

Table 1: Results of experiment 

 

Parameter  

 

Treatment 

        Season 1   Season 2 

V1       V2      V3      Mean    V1       V2       V3    Mean 

Stand count 

at 2 weeks 

Weedy  

Weed free 

Single weeding 

45.67  44.00   44.33  44.67a 

45.33  45.67   45.33  45.44a 

44.33  44.67   45.00  44.67a 

33.33  33.33  31.67   32.78a 

44.00  44.67  43.00   43.89c 

39.67  39.00  40.00   39.56b 

DMRT 0.05                                   0.65                                    0.16 

Mean  45.11a   44.78a  44.89a 39.00a  39.00a  38.22a 

DMRT 0.05 0.38 0.67 

CV (%) 2.5 5.2 

Number pods 

per plant 

Weedy  

Weed free 

Single weeding 

  3.33    3.67    4.67    3.89a 

12.67  15.33   18.67  15.56c 

  8.00   14.33  11.67  11.33b 

  1.67    2.33     2.00     2.00a 

14.67  17.00   17.67   16.44b 

  8.00  14.33   11.67   11.33c 

DMRT 0.05                                   1.08                                     0.97 

Mean  8.00a   11.11b  11.67b 8.11a  11.22b  10.44b 

DMRT 0.05 0.62 0.56 

CV (%) 18.2 16.9  

Number of 

seeds per pod 

Weedy  

Weed free 

Single weeding 

1.33    2.00   1.67    1.67a 

6.33    7.33  10.67   8.11c 

4.33    5.33    6.33   5.33b 

1.00    1.00    1.67   1.22a 

7.00    7.33  10.00   8.11c 

5.67    5.67    5.67   5.67b 

DMRT 0.05                                    0.48                                          0.43 

Mean  4.00a   4.89b   6.22c 4.56a  4.67a  5.78b 

DMRT 0.05 0.27 0.25 

CV (%) 16.3 14.7 

Stand count 

at harvesting 

Weedy  

Weed free 

Single weeding 

12.33   16.33   22.00   16.89a 

44.00   43.67   45.00   44.22c 

36.00   39.33   40.00   38.44b 

10.33  13.33  15.67  13.11a 

44.00  43.67  45.00  44.22b 

36.00  39.33  40.00  38.44c 

DMRT 0.05 1.61  1.70 

Mean  30.78a    33.11ab   35.67b 30.11a  32.11ab  33.56b 

DMRT 0.05 0.93 0.98 

CV (%) 8.4 9.2 

 

 

DISCUSSION 

 

Effect of treatment on stand count at two weeks and at harvesting 

 

From the analyzed results, treatment and variety of the beans did not significantly influence the 

stand count of beans at two weeks in season 1.  In season 2, weedy plots had significantly lower 

stand counts at two weeks. The results can be attributed to the effect of the weeds affecting 

germination of crops through allelopathy. According to Kholi et al., 2004, allelochemicals 
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produced by plants act through interference with physiological functions of receiver plants such 

as seed germination, root growth, shoot growth and stem growth. In addition to allelopathy, stand 

count at harvesting was affected by competition thereby weak bean plants were outcompeted in 

weedy plots.  

 

Effect of treatment and variety on bean yield parameters (number of pods per plant and number 

of seeds per pod) 

 

The results shown above demonstrate that the variety usedhad significant effects on the number 

of pods per plant and the number of seeds per pod, which are important determinants of 

yield.Variety 2 (Mwitemania) and Variety 3 (Mwezi mbili) have a natural ability to grow tendrils. 

This is an advantage to them in weedy environments where the tendrils twine on strong weeds 

and are able to access the sun for photosynthesis. Due to this, the varieties performed better at a 

mean of 11 and 12 pods per plant and 5 and 6 seeds per pod respectively. 

 

On treatment, there were significant differences in all the treatments applied on the parameters in 

question. This can be attributed to competition and allelopathy. In weedy plots, competition for 

nutrients, space, light and pollinators was high and the plants set aside much of their resources in 

countering the impact of competition rather than to production. Allelopathic effects of weeds 

were also noted whereby there was plant death around some specific weeds.  

 

The impact of allelochemicals on plant photosynthesis mainly involve inhibition of or damage to 

the synthesis machinery and acceleration of the decomposition of photosynthetic pigments (Rao 

et al., 2007). Consequently, photosynthetic pigment contents are decreased, which blocks energy 

and electron transfer, reduces ATP synthesis enzyme activity, inhibits ATP synthesis and affects 

stomatal conductance and transpiration, which inhibit photosynthesis (Wu et al., 2004).  All these 

lead to decreased crop yields. 

 

CONCLUSION AND RECOMMENDATIONS 

 

This study concluded that crop yield can be reduced due to weed interference. Emphasis is 

placed on the importance of weed management in bean production and the need for continued 

weed science research to develop long-term, sustainable, integrated weed-management systems 

that are tailored to the various crop-producing regions.  

There is need for continous up-to-date research on weed control in beans that can ensure higher 

yields for the farmers and hence food security. 
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ABSTRACT 

Generally, 13% of Kenya’s arable land mass (7.5 million ha) is acidic and prone to poor 

phophorus (P) availability and soil acidity. This results in crop yield losses due to the direct 

adverse effects Aluminium toxicity and P deficiency due to fixation of this element in the soil. The 

objective of this study was to develop and select P efficient maize single crosses developed by 

crossing as per North Carolina II mating design. Sixty maize genotypes, among them 34 single 

crosses were screened under acidic soils in Bumala and Maseno in a randomised complete block 

design. Sixty-seven percent of these single crosses were efficient, while 33% were inefficient. Two 

percent were efficient and responsive, 14% were inefficient but responsive, and the 79% were 

efficient but non-responsive. Generally, GY had a positive correlation with EH (0.45) and PH 

(0.61), while PH and EH had a positive correlation (r=0.86) for the single crosses. The addition 

of P had significant effect on the grain yield, plant height, ear height and flowering of the 

genotypes at Bumala and Maseno. However the effect of 26kgP/ha was marginal at Maseno as 

compared to Bumala. The sites and genotypes varied significantly with regard to soil analysis 

and grain yield respectively, with the efficient and responsive genotypes selected for use in low 

input farming systems. Also, some of the efficient but non-responsive lines can also be selected 

for low input farming. 

 

Keywords:  Maize, Single crosses, Aluminium toxicity, P efficiency,  

 

INTRODUCTION 

 

Globally, maize is considered as the third in importance after wheat and rice among consumed 

cereals (Ali et al., 2013; Onasanya, 2009). In Sub Saharan Africa and Kenya, the cereal is 

ascribed a unique importance because of its value as a staple food crop, an industrial raw 

material and an animal feed (Magenya et al., 2008). Produced by both small and large scale 

farmers, maize provides Kenyans with a source for approximately 35.7% of consumed calories 

(Gichuru, 2013) due to its staple status. However, its production is hampered by both biotic and 

abiotic constraints (pests, diseases, poor weather and soil conditions, poor seed quality, etc.).  

Soils that are categorised as being low in available P are however considered major challenge to 

maize productivity (Ouma et al., 2015). Also according to Magenya et al (2008) and Gichuru 

(2013), P sorption in acid soils that leads to P deficiency, poor soil fertility, significantly lowers 

maize productivity. In Kenya, approximately 7.5 million ha of maize producing as well as 
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agriculturally viable land is acidic (Kisinyo et al., 2014). In such soils, applied P becomes fixed 

due to acidity and concurrent aluminium toxicity (Mumtaz et al., 2014), thus making chemical 

amelioration less effective. In western Kenya, soil acidity is a common occurrence and is 

commonly associated with aluminium toxicity as well as P deficiency. Such areas are reported as 

expressing an available soil P of between 2-5 mg/kg, whereas the minimum threshold for maize 

production is set at 10mg/kg (Brink and Bellay, 2006; Yang et al., 2013; Kisinyo et al., 2014; 

Ouma et al., 2012). This situation has resulted in yield losses of between 20%-58%, while its 

accompanying Al toxicity has resulted in yield losses of between 16%-45% (Kisinyo et al, 2011; 

Ouma et al.,2012). Addressing the issue of low P availability therefore becomes vital in Western 

Kenya. 

 

Phosphorus is among the major crop nutrients required for growth and development of crops, 

and deficiencies of this mineral leads to negative effects on the crop’s development process and 

eventually reducing yield (Ward et al., 2011). As a major nutrient, this element is required in 

significantly larger amounts, similar to Nitrogen and Potassium. It is an important molecule in 

the ATP molecular structure as well as in phospholipids and nucleic acids and is an essential 

requirement in photosynthesis (Obura et al., 2009).  In addition to these roles, Phosphorus 

availability is important in minimizing Aluminium induced root damage, and ameliorating 

accumulation of the toxin in root tips cells (Sun et al.,2008). In terms of importance, the fully 

oxidised and inorganic form of this mineral element is considered as the most important form for 

plant use due to its function in the above mentioned roles (Satyaprakash et al., 2017). In addition 

to soil acidity and Al toxicity, P availability is also influenced by lack of or presence of organic 

matter in soil as well as the continual use of acidic fertilisers (Sharma et al.,2013; Ware, 2006). 

Crops exposed to low P conditions express symptoms such as the progressive purpling of leaves 

from tips to the margins and eventually the whole leaf, necrosis of the stem, poor flowering and 

seed fill, poor yields, and the complete elimination of young susceptible plants (Fageria, 2009). 

 

Traditionally, P deficiency can be ameliorated by application of lime or organic  and inorganic 

fertiliser’s (Kisinyo, 2011). However, in most P deficient soils, only 20% of applied P remains 

available for plant use and acquisition in a majority of soil ecosystems due to fixation of the 

remaining 80% (Balemi & Ngeshio 2012; Mumtaz et al., 2008). This then, due to the diverse 

nature of soil, leads to the development of P depleted pockets supplying between 10-15% of 

supplied P (Obura et al., 2014), and a process that may eventually lack economic sustainability. 

In addition, liming or the use of other soil amendments, is considerably expensive for small scale 

farmers (Kisinyo et al., 2014; Ouma et al., 2012), and it is therefore prudent to explore 

genetically conditioned tolerance. According to Kisinyo et al(2014), maize genotypes with 

adequate phosphorus utilization potential (PUE), or those adopted to enhanced acquisition of P 

(PAE) become and indispensable tool in dealing with the constrain of low available P especially 

for low income small scale farmers. This study therefore aimed at selecting P efficient F1s from 

an F1 group developed by crossing. 

 

 

MATERIALS 

 

Study Sites 

The study was carried out in three different locations, Rongo University, Maseno University and 

Bumala.  Rongo University farm was the crossing site for development of single cross hybrids, 

Maseno university farm and the farmer’s field in Bumala were the sites for evaluation of the F1 
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hybrids. Rongo University is located at between 1300-1500m a.s.l, receives an average of 

1600mm of rainfall pa, and experiences a temperature of between 20-21.7ᵒC (Low, 1997; MoA, 

2014). Bumala is located between 1135-1500m a.s.l, experiences a temperature of between 20.5-

22.7ᵒC, receives an annual rainfall of approximately 900-1700mm, and is reported as having 

acidic soil with ah pH of 4.5-4.6 and available soil P of 2.74 mg/kg (Ouma et al.,2012). Maseno 

is located approximately 1500m a.s.l, experiencing a rainfall average of 1750mm pa, a 

temperature of 28.7ᵒC, and is has acidic soil of pH 4.5-5.4 with an available soil P of 4.5 mg/kg 

(Gichimu et al.,2009). While soil s in Bumala are classified as orthic ferralsols (Ouma et al., 

2012), Maseno soils are classified as dystric nitisols (Mwai et al., 2001). 

 

Genetic material 

 

The germplasm used in the study was sourced from Rongo University and the University of 

Kwazulu Natal. From Rongo university was sourced the 14 Aluminium tolerant and P efficient 

maize genotypes, while the 9 Maize streak virus tolerant genotypes were sourced from the 

University of Kwazulu Natal. The material from the University of Kwazulu Natal were all inbred 

lines, while from Rongo University ware a mixture of inbred lines, and populations from 

Brazilian introductions (Ouma et  al., 2012). 

 

METHODOLOGY 

 

Development of Single Cross hybrids 

 

Crossing was done in Rongo, at the University collage field in the short rains of 2015, using the 

North Carolina II mating design with the Kenyan inbreds as female and South African inbreds as 

male. Pollen was transferred in pollen bags set up overnight from the tassel of the male plants to 

the silks of the female pants at 9 am in the morning to 10 am during the two week flowering 

period. It resulted in 34 single cross genotypes for screening. The crossing block consisted of 

two plots staggered by a week and a half, each consisting of two plots (male and female), with 

each male and female having two rows for each of the genotypes. 

 

Field screening for tolerance to Maize streak virus, Aluminium toxic/ P efficient. The field 

experiment was laid out in RCBD with the genotypes and two P levels, P0 and P1, as treatments. 

Each treatment was replicated twice. A total of 34 single crosses, 2 repeats, 23 parietals and 1 

check were evaluated. Each plot had ten genotypes and each block has six plots, with each 

genotype represented in singular rows (3m long, with 0.75 m inter-row spacing and 0.25 m intra-

row spacing) (Gichuru, 2013; Ngwira & Khonje, 2005; Scott et al., 2009).  

 

The genotypes under screening were subjected to two rates of P , (P0) 0kgP/ha and  (P1) 26Kg 

P/Ha) while N was applied at 30kg N/Ha at planting and at knee height 45Kg N/ Ha (NAFIS; 

Gudu et al., 2011; Gudu et al., 2005). Due to its capacity to supply N at 18%, which is equivalent 

to 6.48 kg of N per 100kg DAP, the treatment with –P (P0) was supplied slightly more CAN than 

+P (26kgP/ha) to balance the 18% N supplied by DAP. 

 

P-deficiency tolerance assessment 

 

P efficiency was evaluated on basis of grain yield (GY), plant height (PH), ear height (EH), days 

to 50% silking and 50% anthesis. Data was collected for all these traits for P efficiency 
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assessment (Jiang et al, 2010; Too et al, 2014), with plant height and ear height being collected 

at plant maturity. 

Model: Yijk=µ+ bi+Pj+Gk+PGjk+Ɛijk 

Where; µ-general mean, b- blocking effect, G- Genotype effect, P- Treatment effect, PG- 

treatment genotype interaction, Ɛ-error term 

% Response to P application of P for the various inbred lines and single cross hybrids was 

calculated according to Ouma et al (2012) as: 

%𝑅 =
P1

P0
 

Data analysis 

 

The data for analysis was subjected to ANOVA in GENSTAT version 14 and mean separation 

done using DMRT test at 5% level of significance.  

 

Soil Sampling 

 

Soil sampling was done using systemic quadrates (Midwest Laboratories, 2004; Okalebo et al., 

2002), and the zigzag method (Okalebo et al., 2002). The method used nested the zigzag systems 

within the quadrates. The sub-samples were mixed thoroughly and approximately 1.2 kg 

composite samples were packed in a black polythene bags and transported to the laboratory for 

were air-drying, grinding and sieving via a 2 mm sieve. The samples were then tested for pH 

using the HANNA soil analysis tool kit (Vanek, 2017), texture and organic carbon according to 

Okalebo et al (2002), and available P using Olsen et al (1954). 

 

RESULTS  

 

Soil testing results 

 

Results of the soil analysis showed that the two sites were generally low in fertility, and also had 

low pH and available P. Bumala had a pH 4.6, while Maseno had a pH was 5.2. These values 

indicated that the two sites have strongly acidic soils (Table 1), with Maseno having a slightly 

higher available P. The two sites also had low C level but Maseno had a slight advantage over 

Bumala for this trait as well. 

 

Table 2: Soil analysis results for the experimental plots used in the study at Maseno and Bumala. 

SITE Organic 

Carbon 

P Ph Textural Class Soil Type 

BUMALA 2.66 3.3 4.6 Sandy clay loam Orthic ferasols 

MASENO 3.18 4.8 5.2 Clay loam Dystric Nitrisols 

 

Response in P deficient/ low P conditions in Acidic soils of Maseno and Bumala 

 

The genotypes used in the study varied significantly in terms of PH, EH, GY, days to 50% 

silking and days to 50% tasseling (p<0.05), with the single cross hybrids outperforming the 

parental inbred lines under both low P (0kgP/ha)and high P (26kgP/ha) conditions. The 

interaction between the genotypes and sites was significant (p <0.05) for GY, PH, EH, days to 

50% tasselling and days to 50% silking. The interaction between sites and P was significant (p 

<0.05) for GY, PH, EH, and days to 50% tasselling but not for days to 50% silking, while the 
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interaction between genotypes and P was significant (p <0.05) for GY, PH, EH. Only PH and EH 

were significantly affected by the interaction between site, genotype and P (Table 2). 

 

Table 3: Mean square tale for maize genotypes tested for P efficiency under field condition in 

Bumala and Maseno 

Source of variation d.f. GY PH EH SILK TASS 

SITE 1 109.712*** 911121*** 273537.4*** 3.98 150.1** 

GENOTYPE 59 5.5897*** 305881*** 24345.9*** 244.31*** 196.08*** 

P 1 16.3042*** 157049*** 85166.5*** 1520.22*** 1535.74*** 

SITE.GENOTYPE 59 1.7929*** 326699*** 3643.7*** 65.19*** 52.36*** 

SITE.P 1 4.3532*** 12386*** 182261.1*** 49.31 186.74** 

GENOTYPE.P 59 1.0631*** 5337*** 2142.7*** 30.77 32.62 

SITE.GENOTYPE.P 59 0.5285 9449*** 3679.4*** 37.05 23.42 

Residual 239 0.3874 1218 475.3 5.7 27.46 

Total 478 

     MEAN 

 

2.119 148.03 50.07 73.54 68.42 

SE 

 

0.6224 34.904 21.801 5.694 5.241 

CV 

 

29.4 4.2 13.5 7.7 7.7 

Note *, ** and *** indicates significance at P ≤ 0.05, P ≤0.01, P ≤ 0.001 levels, respectively. 

With regard to the performance of the single crosses across the sites in P0 5.6% expressed a GY 

of 1.0-1.49 t/ha, 27.8% expressed a GY of 1.5-2.0t/ha, 30.6% expressed a GY of 2.0-2.49t/ha, 

25% expressed a GY of 2.5-3.0t/ha, 11.1% expressed a GY of 3.0-3.49t/ha. This performance 

was better than the parental lines that had 8.7% expressing 0-0.49 t/ha, 26.1% expressing 0.5-

0.99 t/ha, 30.4% expressing 1.0-1.49 t/ha, 13.0% expressed a GY of 1.5-2.0 t/ha, 17.4% 

expressed a GY of 2.0-2.49t/ha, 0% a GY of 2.5-3.0t/ha, and 4.3% expressed a GY of 3.0-

3.49t/ha. On the other hand, all the single cross hybrids expressed a GY of  greater than 1t/ha 

under 26kg/ha P, while only 47.82% of the parental inbred lines expressed the same grain yield 

under 26kg/ha P, and majority of the parental inbred lines (52.18%) expressed a grain yield of 

below 1t/ha under 26kg/ha P. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The best single cross in Maseno under low P (P0) was 4BXSYNAL with a GY of 5.4 t/ha, and 

the worst was 13MAK-13BXKML036 with a GY of 0.94 t/ha. Under high P (P1), the best single 

A 

B 
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cross in Maseno was 4BXSYNAL with a GY of 6.23t/ha, and the worst was 13MAK-

13BXKML036 with a GY of 1.90 t/ha. The best single cross in Bumala under low P was 203B-

9X54B with a GY of 1.2 t/ha, while the worst was 203B-9X4B with a GY of 0.09 t/ha. Under 

high P the best single cross in Bumala was 1BXBRC with a GY of 2.1 t/ha and the worst was 

9BXCON5 with a GY of 0.46 t/ha. Across the two sites, the best single cross under low P was 

4BXSYNAL with a GY of 3.3 t/ha, while the worst single cross was 13MAK-13BXKML036 

with a grain yield of 1.10. Under high P, the best single cross across the sites was 4BXSYNAL 

with a GY of 4.42 t/ha and the worst was 13MAK-13BXKML036 with a grain yield of 1.75 t/ha 

(Table 6). Comparatively, addition of P had a 21.1% incremental effect on the grain yield of the 

single cross F1 used in the study, with a 7.1% increase of grain yield in Maseno and a 29.1% 

increase of grain yield in Bumala due to addition of P. Also, the overall grain yield for the F1 

hybrids in Maseno was 38.5% higher than in Bumala. In addition, the addition of P had a 

significant effect in improving ear height (EH) and plant height (PH), as well as reducing the 

days to 50% tasseling, and reducing the days to 50% silking. The single cross hybrids were 

further classified into different categories (tolerance to low P soils, and responsiveness to P) 

based on their grain yield at the different P levels. The classification resulted in the conclusion 

that 97.1% were efficient, 17.65% were responsive to P, and 14.71% were both P efficient and 

responsive (Table 6). 

 

Table 4: Means for traits under low P and High P in acidic soils of Maseno and Bumala. Means 

across the same row with different letters differed significantly 

 

 

 

 

 

 

 

 

Table 5: Means for traits across sites (Maseno and Bumala). Means across the same row with 

different letters differed significantly 

  Maseno Bumala MEAN SED 

GY 2.597a 1.641b 2.119 0.6224 

PH 165.81a 130.24b 148.03 34.904 

EH 59.82a 40.32b 50.07 21.801 

Days to 50% tasseling 68.98a 67.86a 68.42 3.98 

Days to 50% silking 73.45a 73.63a 73.54 4.644 

 

Phenotypic relationships among maize performance indicator traits across sites 

 

GY had a strong and positive correlation with both EH (r=0.82) and PH (r=0.80) for the all 

genotypes in the study. Also, PH and EH had strong positive correlation (r=0.82) for all the 

genotypes in the study. For the inbred lines, correlation between GY and EH, GY and PH, and 

EH and PH was strong and positive at (r=0.87), (r=0.93), and (r=0.96) respectively. For the 

single cross hybrids, correlation between PH and EH was positive and strong (r=0.86), 

correlation between PH and GY was moderate and positive (0.61), while correlation between EH 

 Trait Measured P0 P1 MEAN SED 

Grain yield 0.421a 1.054b 0.737 0.369 

Plant height 114.12a 151.6b 132.86 13.817 

Ear height 28.31a 51.72b 40.01 8.118 

Days to 50% tasseling 69.82a 65.14b 67.48 3.98 

Days to 50% silking 75.56a 71.31a 73.43 4.644 
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and GY was weak and positive (0.45). For all the genotypes in the study, GY had a positive and 

insignificant correlation with days to 50% tasseling (r=0.01) and with days to 50% silking 

(r=0.09), this was similar to the F1, where GY had a positive yet insignificant correlation with 

days to 50% tasseling (r=-0.06) and with days to 50% silking (0.17). For the inbred lines 

correlation between GY and days to 50% tasseling (r=0.41), and GY and days to 50%silking 

(r=0.50) was moderate and positive (Table 4).  

 

Table 5: Correlation between GY, EH, PH and days to 50% flowering of all genotypes tested for 

P-efficiency in Maseno and Bumala. 

  

Grain 

Yield 

Plant 

height 

Ear 

Height 

Days to 50% 

Tasseling 

Days to 50% 

Silking 

Grain Yield 1 

    Plant height 0.8** 1 

   Ear Height 0.82** 0.82** 1 

  Days to 50% Tasseling 0.01 0.15 0.25* 1 

 Days to 50% Silking 0.09 0.3 0.39* 0.92** 1 

* and **; Significance at 5 and 1%, respectively. 

 

Table 6: Table with Selected F1s for grouped for P efficiency and response to P based on Grain 

yield means. 

 

Grain 

Yield Response to P 

GENOTYPE 
P0 P1 

P1/P0 

(R) 
Categories 

4BXSYNAL 3.34 4.42 1.33 EN 

54BXBRC 3.20 2.88 0.90 EN 

9BXSYNAL 3.18 3.44 1.08 EN 

203B-9X54B 3.14 3.01 0.96 EN 

44BX203B-9 2.89 3.06 1.06 EN 

44BX203B-14 2.85 2.73 0.96 EN 

41BX203B 2.69 2.36 0.88 EN 

4BX203B-1 2.65 2.28 0.86 EN 

41BXCON5 2.31 2.74 1.19 EN 

13BX203B-14 2.17 3.67 1.69 ER 

203B-9X4B 2.13 3.24 1.52 ER 

41BXBRC 1.59 3.76 2.36 IR 

1BXBRC 1.57 3.54 2.25 IR 

1BXAO809 1.53 1.96 1.28 IN 

13BXKML036 1.10 1.75 1.59 IR 

 

KEY: I, Inefficient; R, Responsive, E, efficient; N, non-responsive; IR, inefficient and 

responsive; ER, efficient and responsive; EN, efficient and nonresponsive; IN, inefficient and 

nonresponsive.  
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DISCUSSION 

 

Variation in agronomic traits due to P addition, genotypic differences, and site. 

The genotypes and P treatments had a significant effect on the plant height, ear height, grain 

yield, and days to flowering of the genotypes in the study. At Bumala the addition of P led to an 

overall increase in grain yield by 29.1%, plant height by 24.7% and ear height by 45.8% but 

reduced days to 50% tasseling by 7.2% and days to 50% silking by 5.6%.  In Maseno, grain yield 

was increased by 7.1%, plant height by 0.42% and ear height by 8.8%, days to 50% tasseling and 

days to 50% silking reduced by 3.4% and 4.1% respectively due to the addition of P. This effect 

of P in improving agronomic crop traits identified in this study relates well with other studies. 

Fosu-Mensah & Mensah (2016), Ouma et al (2013),Umeri et al (2016) reported that the addition 

of P resulted in a reduction of days to flowering (tasseling and silking), as well as an increase in 

grain yield. According to Ouma et al (2013), P addition at 26kgP/ha resulted in a grain yield 

increase by a margin of 73.5%, as well as a corresponding increase in ear and plant height. 

Besides these findings, Lokhande  et al (2015) concluded that an increase in wet and dry 

biomass, as well as increased plant height for Coriander due to application of P at 45kgP/ha. 

Also, Alias et al (2003) concluded a 15% increase in plant height and a 53.76% increase in grain 

yield due to P supply at 150kgP/ha for maize. On the other hand, Dai et al (2013) reported a yield 

loss of 560kg/ha/year for maize due to lack of P fertiliser thus indicating the mineral’s 

importance to improve grain yields for the crop. 

 

In addition, the different genotypes expressed varied grain yield response due to P addition. This 

could have been due to inherent genetic differeces in acquiring P from the soil. These results are 

similar to those reported by Fosu-Mensah & Mensah (2016) as well as Ouma et al (2013) and 

Umeri et al (2016), who reported that genetic differences among genotypes contributed to 

variance in acquisition and utilization of soil P. Although the grain yield at Maseno was better 

than Bumala the effect of P addition was marginal at Maseno as compared to Bumala. This 

difference may be due to the higher soil P, variation in response to added P at 26kgP/ha at the 

two sites, and higher soil pH at Maseno as compared to Bumala. These results are comparable to 

those of (Kihara, 2016) who reported variation in the effect of NPK fertiliser on grain yield 

across sites. The soils in these two regions also expressed a variation in organic carbon content 

with Maseno having a slightly higher level. High organic carbon is known to increase the soil 

CEC which affects retention of cation nutrients, as well as improving water infiltration and 

retention (Noellemeyer & Six, 2015). In addition to the soil issues, the variation in rain fall 

received by these two regions may also have affected overall grain yield. 

 

The reported improvements in plant grain yield and yield components due to the addition of P 

can be ascribed to its role in the development of plant roots as these are the main water and 

mineral absorption organs. In addition, P is essential in photosynthesis, cell division and 

elongation, and being synergistic to Nitrogen absorption (Ouma et al., 2013; Salehi & 

Anampanah, 2015). Despite the improved yields due to P addition, the overall yields of the 

genotypes in the study at Bumala neither met the 3t/ha threshold set by Gudu (2011), nor did 

they meet 3.41-8.7t/ha threshold set by Ouma et al (2012). These results can be attributed to the 

prolonged drought at Bumala during the experimental season that also interacted with late 

flowering for some of the genotypes. According to Halindu (2015), prolonged drought can cause 

yield losses of between 50-100% depending on the length of the scourge. At the study site in 

Bumala, nearby fields and the farmer’s field had visible effects of the drought with losses of up 

to 100% for some of the neighbouring farms. 
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Phenotypic relationships among maize performance indicator traits across sites 

PH and EH had a positive and significant correlation to each other as well as to GY. These results 

are in agreement with those of Appiah et al (2014). Such positive correlation presents that these 

yield components are associated positively with GY and can be used effectively in selection 

purposes for GY (Akongwubel et al., 2012). Between grain yield and flowering the general 

correlation was positive but weak and insignificant for all the genotypes in the study and for the 

F1s. These findings are similar to those reported by Yousuf and Saleem (2001). However, the 

correlation between grain yield and flowering dates was positive and moderate for parental 

inbred lines, where GY and days to 50% tasseling (r=0.41), and GY and 50/5 silking (r=0.50). 

 

CONCLUSION 

 

The study identified 23 P efficient single crosses and 11 inefficient single crosses. Of the 

efficient single crosses, only two were responsive to P addition, while of the inefficient three 

were responsive to P addition. These genotypes can therefore be utilized in further development 

of three way and top crosses for P efficiency as well as gene pyramiding to develop multiple 

tolerant maize genotypes. Also, genotypic variability for P efficiency and response to P was 

identified among the maize genotypes in study and was further enhance by soil fertility variation 

among the sites. 
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ABSTRACT 

Kenyan smallholder cotton production has remained low despite the spirited effort by the 

government and private sector to revive the sector. Several factors combined seem to be 

responsible for this perpetual low production. Among the factors are constraints ranging from, 

inadequate extension services, limited access to information on production and poor marketing 

systems. The purpose of this study was to investigate how Cluster group extension approach 

influence cotton production among smallholder farmers in Bura Irrigation and Settlement 

Scheme. The study utilized descriptive survey research design to collect data from farm 

households on the influence of selected factors on cotton production, while secondary data was 

collected from Cotton Development Authority and National Irrigation Board offices in Bura 

Irrigation and Settlement Scheme. The study population was all smallholder cotton farmers in 

Bura Irrigation Scheme. Proportionate simple random sampling method was used to select 120 

farmers from 1022 cotton farmers in 11 villages within the scheme, who were included in the 

study. A validated questionnaire was used to collect data. Descriptive and inferential statistics 

was used to analyze the data to determine association and relationships using Statistical 

Package for Social Science (SPSS) version 20.0. The findings showed that most of the 

respondents (71%) indicated that they belonged to a cluster group, 77.5% seek for farm 

production advice from other farmers. On farm visits by extension officers, 91% of the 

respondents indicated that they were never visited by the extension officers during the last 

production year. Further analysis reveals that majority of the respondents (56%) were in 

agreement that Cluster group approach to extension services is the most ideal for reaching out to 

farmers within the Scheme. 

 

Keywords: Cluster group Extension Approach, Cotton Production, Cotton Seeds, Seed cotton, 

Smallholder. 

 

INTRODUCTION 

Cotton is the largest revenue earning of the non-food crops produced in the world. Its production 

and processing provide some or all of the cash income of over 250 million people worldwide, 

including almost 7 percent of the available labor force in developing countries (International 

Cotton Advisory Committee [ICAC], 2014). These activities are becoming highly concentrated 
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over time; today, 77 percent of global cotton output and 73 percent of the cotton hectares are 

accounted for by China, the United States, India, Pakistan, and the Central Asian Republics. 

India accounts for approximately 21 percent of the world cotton area but the average productivity 

of cotton is markedly low, at about 293 kilograms of lint cotton per hector compared to 600 kg 

per hector of world average per year (Sen, 2013).  

 

Cotton production faces crucial challenges such as: escalating costs of production, low cotton 

prices, inefficient pest management, stickiness, yield variability within the same location, late 

cotton picking, subsidies in the developed countries, diminishing production capital and 

competition from other crops. These obstacles diminish the benefits from continuing cotton 

cultivation (International Cotton Advisory Committee [ICAC], 2015). Even though the 

challenges are numerous, all the parties involved in cotton production are optimistic that Kenyan 

cotton will regain and even surpass its former position through the enhancement and 

implementation of site-specific and low-input technologies. Significant improvements in 

institutional, policy and financial aspects must also be made in order to achieve competitiveness 

in the global economy. These challenges have to be taken up by the whole spectrum involved in 

the cotton sector, that is, researchers, extension workers, production agronomists, economists and 

policy makers (Kenya Institute for Public Policy Research Analysis [KIPRA], 2016). 

 

According to ICAC (2014), poor yields from smallholder cotton in Africa have been a long 

standing problem that has not been greatly altered by release of new varieties or by other 

recommendations made on the basis of research findings and consequently there seems to be a 

number of problems in translating the outputs from research into the farmers’ fields; farmers are 

consistently not taking up the recommendations. In response to African Growth and Opportunity 

Act (AGOA) and the expectation of declining cotton subsidies in developed countries, a number 

of Sub-Sahara African countries are embarking on programmes to stimulate cotton production. 

The focus is mainly on the provision of subsidized seed, fertilizer and insecticide but missing 

factors are both the development of sustainable integrated crop management practices and 

similarly sustainable mechanisms for the delivery of technical support services to the producers 

(ICAC, 2015). In South Africa, relatively low prices, high input costs, exchange rates, cheap 

import of cotton fibre and international subsidies are all factors affecting cotton production 

negatively (Cotton, 2014). 

 

The Kenya’s cotton sector performance declined substantially in the 1990’s at the height of trade 

liberalization; both cotton production and the textiles garments industry suffered due to 

continued synthetic fibre competition, diminishing world prices, introduction of cheap imports of 

second hand clothes and diminished cotton profitability aggravated by inefficiencies in the 

production system and supply side constraints . The decline in cotton production in the last two 

decades has also coincided with increase in poverty levels in areas designated as major cotton 

belts. The gradual cotton decline has also affected other parts of the value chain including 

ginners, textile mills and manufacturers (Institute of Economic Affairs [IEA], 2014). 

 

Cotton in Kenya is mainly grown by small-scale farmers in marginal and arid areas, on small 

land holdings. It is estimated that Kenya currently has 90,000 small-scale cotton farmers 

compared with over 200,000 farmers in the mid-1980s when the industry was at its peak 

(CODA, 2015).  The Cotton Board of Kenya estimates that countrywide, 350,000 hectares is 

suitable for rain-fed cotton production with the potential to produce about 260,000 bales of lint 

annually, and 34,500 hectares for irrigated cotton with the potential to produce 108,000 bales of 
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lint annually. However, only about 25,000 hectares is currently under the crop, and the total 

annual lint production stands at only about 20,000 bales (CODA, 2015). 

 

Despite these efforts, issues affecting cotton production have not been adequately addressed as 

most of the cotton production regions are yet to embark on its production despite the local 

markets available for the same.  Given that the average yield is only 500 kg/acre profitability 

would be greatly improved even with production at 50% of the yield potential of the commercial 

varieties (Wakhungu & Wafula, 2013).  

 

Kenyan cotton is produced under both irrigated and rainfed conditions. In Bura Irrigation and 

Settlement Scheme where the study was conducted, cotton is the major crop which is grown in 

rotation with maize (National Irrigation Board [NIB], 2015). According to Cotton Lint and Seed 

Board [CL&SB] (1992), by 1985, Bura Irrigation Scheme was responsible for 45% of the total 

country’s cotton production where on farm average production stood at 3,600 kg/acre of seed 

cotton and thus, the Scheme was recognized as the pillar of cotton sector in Kenya. The current 

average seed cotton production in the scheme stands at 1,000 kg/acre against the potentials of 

4,000 kg/acre under irrigation of the current HART 89M variety grown (Waturu, 2014). 

Currently, the area under cotton production stands at 1,800 acres against the potential of 16,000 

ha of land which has been opened up by National Irrigation Board and is under irrigation (NIB, 

2015).  

 

One strategy for lowering the cost of cotton production would be to increase yields, which 

currently stands at about 21% of the potential for the varieties grown in Kenya (Kenya 

Agricultural Research Institute [KARI], 2014). However, according to Cotton Development 

Authority [CODA] (2015), cotton production in Kenya is currently faced by constraints ranging 

from erratic weather patterns, weak cooperative movement, high cost of inputs, lack of rural 

credit, poor seed quality, inadequate extension services and inappropriate extension approaches 

and poor marketing systems. CODA (2016) further indicated that efforts to release a new variety 

of genetically modified cotton seeds to farmers has been halted by the government’s ban on 

genetically modified organisms, consequently farmers have to wait a little longer to benefit from 

the recent break through.  

 

RESEARCH METHODOLOGY 

Descriptive survey research design was used for the study. Descriptive survey research design 

was appropriate for this study because it allows one to obtain information concerning the current 

status of the phenomena to describe ‘what exists’ with respect to variables or conditions (Mutai 

B. K., 2013).   

 

The study was carried out in Bura Irrigation and Settlement Scheme of Tana River County, 

Kenya. Bura Irrigation Scheme is located in Tana River County. The scheme is situated on the 

right bank of River Tana within the lower Tana River basin. The population for this research was 

all cotton producing households in Bura Irrigation and Settlement Scheme. A sample of 120 

farmers was sampled for the study. A sample size of 120 respondents was considered appropriate 

for the study as it way above   the minimum recommended sample size of 100 in consideration of 

the level of accuracy required and the accessible population (Mutai B. K., 2013).  The extra 

number of 20 households was to cater for dropouts and non-respondents during the study. 

Proportionate simple random sampling was used to select the farmers to be studied from each of 

the Villages. With the aid of table of random numbers, participating farmers were identified 
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where the sampling unit was the head of the household.  
A questionnaire was developed along the objectives and used to collect data from farmers (research 

participants). Secondary data was collected from National Irrigation Board and Directorate of Fibre Crops 

offices at Bura Irrigation and Settlement Scheme. 

 

Data from questionnaires was organized, collated and coded for possible errors according to study objective 

and variables. Summarized data was keyed into the computer for analysis using Statistical Packages for the 

Social Sciences (SPSS) version 20.0. Descriptive and inferential statistics was used to analyze the data, 

multiple regression analysis model was used to determine the extent of the influences of the various 

independent variables on cotton production among smallholder farmers. 

 

RESULTS AND DISCUSSIONS 

The study sought to determine the influence ofcluster group’s extension approach on Cotton production in 

Bura Irrigation Scheme. The study investigated membership of the farmer in a   cotton farmer group, who is 

turned to for advice whenever faced with a problem on the farm, frequency of visits to the farm by Extension 

Officers, availability of extension workers when needed, training received on cotton production in the recent 

past and their influence on cotton  

 

The respondents were asked whether they were members of any cotton farmers’ group and the 

reasons for or against belonging to a group. The results of the investigation are presented in 

Table 1 and 2. 

 

Table 1: Group Membership 

Group Membership 

Membership    Frequency   Percentage 

Yes          85         71 

No          35         29 

Total         120        100 

 

Analysis of results in Table 1 indicate that  71% of the respondents belonged to cotton 

production groups, and 29% of the cotton farmers did not belong to any one cotton group. 

 

Table 2: Reasons for group Membership 

Reason       Frequency Percentage 

To access credits from AFC             85  71 

Does not like groups                1  0.8 

No specific reason                           3  2.5 

Not interested               26  21.6 

Denied Membership                4  3.3 

Ejected from a group                1  0.8 

Total               120  100 

 

The respondents were further requested to give reason for either being or not being in cotton 

group, where 71% indicated that the main reason is to access credits from AFC, while 22% 

indicated that they were not interested in joining any group as 7% cited other varied reasons 

(Table 2). 

All those belonging to groups (100%) cited access to credit from AFC as the major motivating 

factor. On the other hand those who did not belong to any group pointed a number of reasons key 

among them was that 72% indicated they were not interested in joining any group (Figure 1). 
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          Figure 1: An illustration of Cotton group membership by the respondents 

 

The respondents were requested to indicate the various sources they sought assistance on cotton 

production whenever they are faced with problems. The results of the investigations are 

presented in Table 3 

 

Table 3: Sources of Farm Advice 

Source      Frequency  Percentage 

GoK Extension Officers       3      2.5 

Other farmers       93    77.5 

Private Officers      22    18.3  

Others (CBOs)        2      1.7 

Total      120   100.0 

All the respondents indicated that they seek for advice whenever they are faced with challenges 

during cotton production from various providers. 77.5% of the respondents indicated that they 

seek assistance from other farmers while 18.3% obtain services from private service providers 

and only 2% who seek assistance from Government Extension Officers (Figure 2) 

 

 
        Figure 2: Farmers sources of advice during cotton production 

Asked about the extension officer’s visit to their farms, 90.8% of the respondents indicated that 

they have never been visited by these officers, 3.3% had at least a visit in a month and 5.8% were 

visited once in a year (Figure 3).  
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Figure 3: Frequency of visits to cotton farmers by extension officers 

 

Probably, this could be an explanation as to why majority of the respondents indicated that they 

seek assistance from fellow farmers whenever confronted with cotton production challenges. 

To establish whether extension officers were available when demanded, 29% of the respondents 

indicated that the officers were not available on demand, 58% indicated that the Officers were 

sometimes available as only 13% indicated that the officers were always available when 

demanded. (Figure 4)  

 
 Figure 4: Proportions of respondents on the quetions of availability of officers on demand 

 

With the use of a likert scale, the respondents were required to state whether cluster group 

method is the most ideal for reaching out to cotton farmers. The proportion of those who strongly 

disagreed was 15.8% as opposed to 20% of those who strongly agreed. (Figure 5) 
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Figure 5: Proportions of Cluster group approach to extension services  

 

Further analysis reveals that majority of the respondents (56%) were in agreement that Cluster 

group approach to extension services is the most ideal for reaching out to farmers within the 

scheme. According to the analysis of the data, it is clear that most of the farmers prefer this 

approach where, a cumulative 56% of the respondents confirmed that it was the ideal approach 

as opposed to 44% % of those who disagreed. It is important to note here that the proportion of 

those who disagreed, although comparatively low is significantly high to warrant attention. For 

this reason, a hybrid of different extension approaches may be more appropriate in Bura 

Irrigation Scheme as opposed to cluster group extension method alone. However, according to 

FAO, 2013, when designing extension services, one should keep in mind not only the relative 

efficiency gains from each type of extension, but also the constraints that each type faces.  

 

Respondents were requested to indicate whether they have had any training in the resent past and 

to specify the kind of training if any. Analysis reviled that, 39% of the respondents indicated that 

they had been trained on cotton production as opposed to 61% who said they had not been 

trained on cotton production in the recent past (Table 4). All those who admitted to have been 

trained had received one training on pest management.  

 

Table 4: Training on cotton production 

Training on Cotton Production   Frequency  Percentage 

Yes       47   39 

No       73   61 

Total       120   100 

 

Regression analysis was used to determine the influence of cluster group supported extension 

approach on cotton production for the analysis.  The area under cotton during last season (Y) 

=Constant b0 + training on cotton production (X1)+, person sought for in case of problems (X2)+ 

availability of extension workers (X3)+ frequency of visit (X4). (Y=b0+b1X1+b2X2+b3X3+b4X4).    

The R reflects a weak prediction of the dependent variable (Area under cotton during last season) 

with a score of 0.223 and R2 of 0.05 (Table 5). Subsequently, only 5% of variability in the 

dependent variable can be attributed to the independent variables (training on cotton production, 

person consulted in case of problems, availability of extension workers and frequency of visit). 
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Table 5: Model Summary 

Model     R      R Square  Adjusted R Square  Std. Error of the Estimate 

1    .223a  .050   .017    .5169 

a. Constant: training on cotton production, sources of farm advice in case of problems, 

availability of extension workers, frequency of visit. 

 

No linear relationship exists between the dependent variable and the independent variable, this is 

determined by the F-test;F (4, 115) =1.502, p> 0 .0005 (Table 6) 

 

The model equation for this analysis has been derived from the table 6 below; 

Y=1.132+0.092X1+0.128X2+0.032X3+0.093X4, .From the results obtained no individual 

independent variable can significantly predict the dependent variable which is in this case is the 

area under cotton production. This is determined by the standardized coefficients in table 6. 

 

Table 6: Coefficient of independent variables used to determine area under cotton 

 

      Unstandardized  Standardized     95.0% Confidence 

      Coefficients  Coefficients     Interval for B 

           Lower Upper 

Model   B Std. Error Beta  T Sig.  Bound Bound 

1 Constant            1.132      .366         3.094 .002    .407  1.856 

Frequency of visit  .092      .117 .087          .791 .430   -.139    .323 

Source of farm advice .128      .073 .191        1.760 .081   -.016    .272 

Avail. Of ext. workers .032      .088 .039          .367 .714   -.141    .206 

Training on cotton .093     .120  .088          .775 .440   -.145   .332  

 a. Dependent Variable: area under cotton during last season 

 

CONCLUSION AND RECOMMENDATIONS 

 

Most of the farmers support cluster group extension approach as the ideal approach in reaching 

out to cotton farmers in Bura Irrigation Scheme. However, it is important to note that the 

proportion of those who disagreed, although comparatively low is significantly high to warrant 

attention. For this reason, a hybrid of different extension approaches may be more appropriate in 

Bura irrigation scheme as opposed to cluster group extension method alone. However, according 

to FAO, 2013, when designing extension services, one should keep in mind not only the relative 

efficiency gains from each type of extension, but also the constraints that each type faces. 

 

Cluster group extension approach scored high in terms of effectiveness in delivery of extension 

services, it could be appropriate to organize and strengthen farmers’ groups with a view of using 

such groups as platforms for extension provision for the small holder farmers, hence its use in 

the scheme was recommended.   
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ral Value Chains: The Case of Small-Scale Coffee Marketing In Kangundo, Machakos 
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ABSTRACT 

Coffee is Kenya's forth source of foreign exchange after tourism, tea and horticulture, and 

significantly contributes to farm income and employment. The different marketing systems in the 

producer and marketing cooperatives (P&MCs), which ensure unsatisfying returns, poses a great 

challenge to the coffee industry, which comprises majority of small-scale producers (SSPs). The 

study sought to determine the factors influencing coffee marketing by small-scale producers and 

to assess the influence of smallholder coffee marketing systems to the coffee value chain. The 

study employed descriptive design. The establishment under study features small-scale coffee 

producers in Kangundo Sub-County, Machakos County. Questionnaires were used to gather 

Primary data. Stratified Sampling technique was used to compare the views of SSPs and top 

management of P&MCs on the target objectives. Statistical Program for Social Sciences (SPSS) 

aided analysis of quantitative data, while content analysis helped analyze qualitative data. Key 

challenges facing coffee marketing were low and delayed pay to SSPs, poor management of 

P&MCs, and low education levels of top management of P&MCs and SSPs. Smallholder coffee 

marketing systems in turn affects coffee value chain through financial constraints, reduced 

returns and reduced production.  Policy implications of these findings through complementary 

education programs for SSPs and P&MCs and intervention of cooperatives' management through 

the relevant government institutions is the need for creating awareness of suitable and affordable 

measures towards an enhanced sustainable system in the Coffee Industry.  

 

Keywords: Coffee Value Chain, Small-Scale Producers, Machakos County, Marketing, Producer 

and Marketing Cooperatives 

 

1.1 Background Information 

 

Agriculture is the backbone of Kenya’s economy, with about 75 per cent people entailed and 

employed in the sector. The sector is recognized as one of the pillars necessary to support 

economic recovery (Republic of Kenya, 2008). The country’s socio-economic and political 

development is heavily dependent on agriculture and the sector’s growth in turn support growth 

in other sectors. More than 65% of Kenyans living in the rural areas derive their livelihoods from 

farming and related activities. With a contribution of 24% of GDP directly and another 27% 

indirectly, agriculture is the main productive sector upon which the success of Vision 2030 is 

projected, as it is critical to the attainment of the 10% economic growth the country is targeting 

from the year 2009 to 2030 (Republic of Kenya, 2008). 

 

Coffee is a significant crop in Kenya’s agriculture. It is major cash crop, which ranks fourth after 

tourism, tea and horticulture in earning the country foreign exchange. About 95 % of coffee 

produced is exported, whereas only about 5% is domestically consumed. Coffee industry as well 

contributes about 0.21% to the Gross Domestic Product (GDP) and 8% to the agricultural sector. 

It contributes about 30% of the total employment in the agricultural sector. The industry supports 

about six million people due to its effective forward and backward linkages (AFFA-CD 2016).  
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There exists a variety of coffee species, but the most common are Arabica and Robusta coffee 

varieties. Kenya mainly produces Arabica coffee, grown on the rich volcanic soils in Kenyan 

highlands. This ensures extraordinarily rich in acidity and flavor, full body and deep sensual 

aroma and hints of chocolate, floral and citric undertones of resulting coffee beans. This makes 

Kenyan coffee stand out in international markets as per quality (Howden, 2012) and the beans 

are mostly used to blend other “low quality” coffees in most importing countries (Kegode, 2005). 

 

According to Chege, 2012, Coffee production in Kenya has two levels of production; the SSPs 

organized into P&MCs (525) accounting for 70 percent production, and coffee estates (4000) 

accounting for 30 percent production. Coffee Industry had managed to earn about 40% of the 

country’s foreign exchange in 1986. Since then however, its contribution has erratically declined 

to about 3% in year 2010 due to the drop in its production; from about 128,700MT in 1987/1988 

coffee year to an average of about 49,088MT in 2010 (Bichanga and Kabaka, 2013) and this has 

greatly affected the economy of Kenya. The decline in coffee exports is attributed to decreased 

coffee production, declining world market prices and insufficient credit available to producers 

(EPZA, 2005). Kenyan coffee has continually attracted higher international market prices 

however (AFA-CD 2017) due to its unique quality, with the buyers using it to blend other coffee. 

 

1.2 Statement of the Problem 

 

Coffee is one of the perennial crops in Kenya (Kenya National Bureau of Statistics, KNBS 2016) 

which constitutes core source of National income and wealth from foreign earnings and 

numerous employment opportunities across the 31 coffee producing counties. While small-scale 

coffee production amounts for about 70 per cent of the total coffee produced annually (Chege, 

2012), the erratic reduction in quantity of coffee over the years since its introduction is alarming. 

(Bichanga and Kabaka, 2013) Earlier studies have focused on the economic importance of 

coffee, while others have stressed on roles of P&MCs in production (Wangari, 2014). Few 

studies have been done on SSPs’ coffee marketing, thus creating need to study the factors 

affecting small-scale coffee marketing and the effects of the marketing systems (through 

P&MCs) to the coffee value chain. 

 

Results showed that poor management of P&MCs, insufficient access to financial services and 

information, poor and inefficient infrastructure; climate change and soil deterioration had direct 

negative effect to Small-scale marketing of coffee. Extension services access was positive from 

the study, and this finding creates room for complementing and tackling some findings. The 

small-scale coffee marketing system further result to financial constraints, reduction in 

production, diversion to production of other crops and delayed and low payments to farmers by 

the P&MCs. The Recommendations made from the study addresses the findings. 

 

1.3 Objectives of the Study 

 

i. To determine factors influencing coffee marketing by small-scale farmers 

ii. To assess the influence of small-scale coffee marketing systems to the coffee value chain 

  

1.4 Justification of the study 

 

The study was of importance in exposing the factors affecting small-scale coffee marketing. This 
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in turn helped the researcher give recommendations on how to tackle the factors to improve the 

coffee industry. This will in turn help improve the coffee returns to SSPs, and perhaps revive the 

coffee industry by substantial increase in production. As well, the project is important to the 

coffee industry regulators to intervene in P&MCs through relevant policies to take significant 

actions on marketing of smallholder coffee. The project will lastly provide an education system 

to benefit both SSPs and P&MCs on healthy coffee value chain that would sustain the industry. 

2.0 LITERATURE REVIEW 

 

2.1 Coffee Value Chain 

 

A value chain is a set of activities, which an organization undertakes to create value for 

customers. An organization is a system made of subsystems, where there is acquisition of inputs, 

which undergo transformation to produce output (Michael Porter, 1985). Activities along the 

value chain determine the costs too, which have a proportional effect to the profit (surplus 

supply).  According to Porter (1979), a Value Chain entails primary activities, which are basic 

and secondary activities, which support the primary activities. The primary activities include 

inbound logistics, outbound logistics, sales and marketing, and services, whereas secondary 

activities entails support activities such as procurement, Human Resource Management, 

Technological development and organizational infrastructure (for instance finance, accounting, 

quality assurance and general strategic management), among others. Porter further describes a 

supply chain as Industry value chains; a representation of various processes involved in 

producing goods or services from raw materials to products.  
 

 According to Jan et al 2011, Supply chains are complex entities that serve many functions. They 

entail institutional arrangements that link producers, processors, marketers, and distributors. 

Supply chains consists of industrial organizations which allow buyers and sellers separated by 

time and space to progressively add and accumulate value as products pass from one chain actor 

to another. Through supply chains, Products move from producers to consumers, Payments, 

credit and working capital move from consumers to producers, Technology and advanced 

techniques are disseminated among value chain actors, Ownership rights pass from producers 

across the value chain to end users and Information from current customer demands and retail 

level product pass through the chain along the reverse channel. 
 

According to International Funds for Agricultural Development (IFAD) 2013, an effective coffee 

value chain begins from input acquisition to farm production through quality assurance, storage 

and packaging to transformation and quality control (processing), packaging until the domestic 

or international companies to the end user. Across this value chain, there should be effective 

technical capacity, funds for instance microfinance and rural credit access and resources such as 

warehouses.  
 

Coffee Value chain begins from input acquisition to the end user (coffee consumers). According 

to Chege (2012), Production of Kenya coffee is at two levels, smallholder production organized 

into co-operatives and medium and large sized farms commonly referred to as estates. By 2005, 

there were 700,000 smallholders organized into nearly 600 co-operatives, and nearly 3,300 

estates of 2 to 20 hectares. The acreage under coffee is 160 thousand hectares with cooperatives 

accounting for 75 percent of this acreage and producing 57 per cent of total coffee production. 
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Coffee value chain and payment 

Source: Coffee Directorate 

 

2.2 Coffee Marketing 

 

Kenya has two coffee harvests in a year. The “fly” or early crop (AFA-CD, 2017) that is 

harvested between September and December, and the “main” or late crop is harvested between 

March and July.  Kenya produces mild coffees with primary processing undertaken at either the 

co-operative owned mills (assembled coffee from SSFs) at farmer-owned mills in large-scale 

plantations (Coffee Estates). Commercial millers licensed by AFA-CD do secondary processing.  

Post-farm logistics such as transportation and warehousing is largely done by contracted private 

sector service providers. Kenya’s coffee farmers have an option of selling their coffee directly to 

international buyers (direct coffee sales), or they can contract and authorize their marketing 

agents to sell through the NCE, a spot market that has been in existence since early 1930s. Direct 

sale contracts must however be registered with AFA-CD.  

 

Kenya produces less than one percent of the world’s coffee, and her coffee is highly regarded for 

blending and specialty markets. In addition, Kenya is the main coffee logistics hub for Eastern 
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Africa and all the main international coffee traders are represented (AFA-CD 2017). Exports 

shipments continue throughout the year, in January to July for the main late crop and in August 

to December for the early crop. The government of Kenya does not impose tax on coffee exports 

from Kenya. Kenya has a small production of unwashed coffee deriving mainly from degenerate 

beans – beans that matured and dried in the tree, broken branches and beans that have fallen to 

the ground.  This coffee is called Mbuni, is believed to be of low value.  It is graded as MH, ML. 

(AFA-CD 2017). According to AFA-2017, Mbuni production should be avoided if possible, since 

it is of poor quality hence yields low. Instead, farmers should focus on production of clean 

coffee, which is processed to produce seven standard grades: AA, AB, C, PB, E, TT and T. 

 

Coffee Directorate (2017) has categorized the Coffee market into four distinct segments; 

Traditional Markets, Emerging Markets, Specialty Coffee Markets, and Domestic markets. 

Traditional markets have long historical ties with the Kenyan coffee industry.  Most of them have 

some coffee multinational firms in Kenya. These markets include UK, Germany, Belgium, 

Finland, Denmark and most of the European Union countries. Emerging Markets are those that 

have not been buying Kenyan coffee in bulk in the past; they know very little about Kenyan 

Coffee.  However, based on their economic growth and GPD, they have the potential to buy 

more of Kenyan coffee. These include Lebanon, Egypt, Syria, Jordan, Yemen and Turkey, Iran, 

Saudi Arabia and United Arab Emirates (UAE). Specialty coffee markets bases on coffee sourced 

from single origin of the premium grades of AA, AB, PB and E which usually score about 80% 

and above of the Specialty Coffee Association of America (SCAA) grading system. Domestic 

markets represent the Kenyan local market for coffee. 

 

Kenyan Coffee is mainly exported (about 95%) as green coffee beans, and only about 5% 

marketed and consumed locally. Main importers of Kenyan Coffee include Germany, United 

States, Belgium, Sweden, Finland, South Korea, Switzerland, France, United Kingdom and 

Canada (United States Department of Agriculture, 2017). Coffee Directorate has incentives to 

increase domestic coffee market through domestic coffee campaigns with universities and higher 

learning institutions as main targets. As they do so, they are encouraging putting up of more and 

more coffee houses within the institutions (AFA-CD 2017). 

 

However, coffee farmers are continually getting lower returns from coffee due to various 

reasons; ranging from access to inputs for production throughout the production process until 

marketing. Studies have been done to assess several of these variables. Little has been done 

concerning coffee marketing and more specifically small-scale coffee marketing systems 

however. This study will tackle the factors derailing the coffee industry at the marketing node 

with focus of SSFs and recommend possible solutions. 

3.0 RESEARCH METHODOLOGY 

 

3.1 Location of study 

 

The study was carried out in Kangundo Sub-county, Machakos County, which is situated in 

Eastern Kenya. The area has climate that support a variety of crop farming such as coffee, 

perennial fruits(mangoes and avocados) and crops (cassava), macadamia, short season crops 

such as maize, beans, peas and vegetables, as well as rearing of livestock. Most people living in 

Kangundo sub-county partly depend on income from agriculture for their livelihoods. 
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3.2 Research Design 
 

According to Kombo (2006), research design is a scheme, outline or plan used to generate 

answers to research problems. It entails arrangements of conditions of data collection and 

analysis. The research adopted the Descriptive research design. This research design tests and 

reports the way things are (Mugenda and Mugenda, 2003). This method has an advantage in 

enabling the researcher to collect direct information about human behavior that is complex and 

more difficult to study (Omukoko et al, 2017). 
 

3.3Sampling Size and Sample Procedure 

 

According to Mugenda and Mugenda (2008), sampling procedure is a way of selecting a given 

number of respondents from a representative of a defined population. The target population 

included all coffee farmers in Kangundo Sub-County, Machakos County. The Sampling was 

done using the stratified random sampling where by questionnaires were administered to two 

representatives of P&MCs; the chairperson and the sales manager, and thirty coffee farmers 

(members of P&MCs) selected at random across Kangundo Sub-County, making a total of 40 

sample size. The stratified method adopted in the study aimed to assess factors affecting Small-

scale coffee marketing from both the SSPs’ and P&MC managers’ points of view. Random 

sampling helped select 10 subjects from the SSP stratum by randomly picking any two farmers in 

a common P&MC, and any of the two representatives from each P&MCs, making a sample size 

of 15. 

 

3.4Piloting 

 

Kothari (2004) stresses that extensive study of the subject matter (problem) is key in definition 

of the problem, and this is best done by conduction a pilot study. Piloting ensures pretesting of 

the data collecting instruments and their use, therefore enabling assessment and clarification of 

the instruments and their use. Burns (2000) explains that pretesting allows discovery of errors 

and as well, acts as a tool for training research teams before the actual collection of data begins. 

Burns also argues that effective revision is the result of determining participants’ interests, 

measuring the effectiveness of questions to participants, checking for participants’ modifications 

of question intent, examining questions continuity and flow. Mugenda and Mugenda (2003) posit 

that 1% of 10% of sample size is adequate for a pilot study. Piloting done in the first week of 

November 2017 enabled adjustment of the questionnaire towards alignment of all values that had 

effect on the independent variables that contributed to determining the factors affecting small-

scale coffee marketing in Kangundo Sub-County. 

 

3.5 Instrumentation 

 

According to Kothari (2004), administration of questionnaire by interviewing the sample group 

method is effective in extensive enquiries, and can lead to relatively reliable results despite being 

expensive. Data was collected by administration of questionnaires through a one-on-one 

interview, an aspect that enhanced a higher level of reliability to the data collected. The 

interviewer could as well provide clarification where it necessary. The one-on-one interview 

ensured that the right people filled the questionnaires (SSPs and P&MCs representatives). The 
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data was collected in November 2017. The data collected from the farmers was on demographic 

information, and data on the socioeconomic characteristics of the farmers. The demographic data 

included the age, gender and education levels of the farmers. The socioeconomic characteristics 

included the factors influencing coffee marketing, years of coffee farming experience, size of 

farms, quantity of coffee produced per coffee year, and other socio-economic activities done 

apart from coffee production. 

 

3.6 Data Collection 

 

The target population of the study was all coffee farmers in Kangundo sub-county. Both primary 

and secondary methods of data collection were applied. Collection of primary data was done 

using questionnaires filled by the target samples through one-on-one interviews. 

 

3.7. Data Analysis and Presentation 

 

Before processing the responses, the completed questionnaires were edited for completeness and 

consistence. They were then numbered and checked to see that all the items were answered 

according to instructions to reduce errors and maintain the validity of the data. Data was 

analyzed using relevant statistical analysis tools. Quantitative data was analyzed using 

descriptive statistics, by use of SPSS and presented through percentages, means and frequencies. 

This analysis was done by tally of responses, computing percentages of variables in response, 

describing, and interpreting the data in correspondence with the study objectives and 

assumptions using SPSS. Mugenda and Mugenda (2003), explains that SPSS is a comprehensive, 

integrated collection of computer program for managing, analyzing and displaying data. Content 

analysis was used to analyze qualitative data (the data collected from open-ended questions).  

4.0 RESULTS AND DISCUSSION 

 

4.1Demographic Characteristics 

 

4.1.1Genders of Respondents 

 

Gender Frequency Percentage (%) 

 

Male 8 52 

Female 7 48 

Total 15 100 

 

From the questionnaires, the researcher observed that more men filled the questionnaires than 

women did. This implies that men participate in coffee marketing more than women in 

Kangundo Sub-County. The researcher identifies education to farmers to ensure that perception 

on gender roles is positive to include all genders across the coffee value chain, more specifically 

at the management level. By so doing, unique ideas could some up on operations thus improving 

the sector. 
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4.1.2 Age of Coffee Producers 

4.1.3  

Age (years) Frequency Percentage (%) 

Below 30 0 0 

31-40 1 4 

41-50 2 14 

51-60 4 27 

Above 60 8 55 

Total 15 100 

 

Most of the farmers were above 50 years, with those above 60 years with the highest percentage. 

Youths should be encouraged to invest in the coffee value chain therefore, mainly at the 

production node to secure the future of coffee industry. Capacity building is necessary to 

encourage coffee farmers to avail family land to their children and incorporate them in farming. 

 

4.1.3 Education Level 

Education Level Frequency Percentage (%) 

Primary 7 45 

Secondary 6 40 

Tertiary 2 15 

Total 15 100 

 

Most of the farmers interviewed attained education up to secondary school level. Only 15 per 

cent attained education to tertiary level. Extension services could complement this factor. 

Therefore, capacity building should be thorough, involving all stakeholders at all nodes of the 

value chain to equip farmers with detailed knowledge in the coffee industry. 

 

 

4.1.4 Membership to social group 

 

Membership Frequency Percentage (%) 

Yes 3 20 

No 12 80 

Total 15 100 

 

From above, 80 per cent of farmers did not belong to any social groups. Only 20 per cent were 

members of social groups. The researcher noted that some aspects could be improved if farmers 

had social institutions. Social institutions trigger developmental goals mainly amid sharing 

information related to members’ livelihoods.  
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4.2Factors that Influence Small-scale Coffee Marketing 

Variables  Descriptive 

Management of P&MCs Poor (yes %) 

Low management Skills (yes 

%) 

72.4 

65.2 

Extension Services Adequate (yes %) 73.4 

Financial Services Limited access (yes %) 

High Collaterals (yes %) 

69.5 

76.5 

 

Coffee Production Climate Change (yes %) 

Increased soil deterioration 

(yes %) 

95.2 

81.7 

Information Information divide (yes %) 83.6 

 

Infrastructure Poor roads (yes %) 

Inefficient transport (yes %)  

 

76.2 

68.2 

From the socioeconomic results of the questionnaire, poor and low management skills of 

P&MCs and low skills of the P&MCs representatives, limited access to financial services and 

information, climate change and increased soil deterioration, poor and inefficient transport 

facilities negatively affect coffee marketing in Kangundo Sub-County. All these variables 

recorded a percentage effect of above 50 per cent. SSPs attributed low management skills to big 

debts the P&MCs they belong to have. These loans in turn limit such P&MCs from seeking any 

credit, yet the SSPs have limited access to credit since they are constrained by insufficient 

collateral to secure the loans. More so, what the farmers get as returns is relatively low due to the 

mediocre coffee production. This mediocre production, besides other issues, was linked to 

climate change effects and soil deterioration by the SSPs.  

 

The returns are therefore not enough to allow for improvement in the coffee production. SSPs 

also directed poor management skills to situations where the P&MCs indirectly exploit them. In 

the case of purchasing inputs through P&MCs, for instance these leaders overcharge the farmers 

to ‘pocket’ the margin. In case, a farmer changes their mind to purchase the inputs individually, 

these leaders are reluctant to refund the farmers’ money. The hilly nature of Kangundo Sub-

County makes it quite difficult to transport coffee from some SSPs’ farms to their P&MCs 

consuming more of their time. On the other hand, access to extension services recorded a high 

positive percentage from the farmers interviewed. SSPs acknowledged the efforts of the county 

agricultural department and Coffee Directorate alongside private sectors in provision of technical 

capacity. This shows that there is possibility of improvement through the technical skills 

provision.  
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4.3The Influence of Small-Scale Coffee Marketing System to the Coffee Value Chain  

 
Variable Descriptive 

 

Financial Constraints (yes %) 78.6 

Reduction in Production (yes %) 74.2 

Diversion to producing other crops (yes %) 60.7 

Delayed payment (yes) 88.9 

Low and erratic coffee returns (yes %) 83.2 

 

Marketing of coffee through P&MCs further affect the entire coffee value chain through 

financial constraints, reduction in production, diversion of farmers to produce other crops and 

delayed payments which are low and erratic, as these variables record a response of above 50 per 

cent in the results. Delayed payment relates to some P&MCs’ regulations that restricted farmers 

to be remunerated all at once. P&MCs’ officials also attributed delayed payment to the long 

channel their coffee is paid through as shown in the literature review. Some low returns were 

attributed to the debts by the case P&MCs as per the management stratum, whereas the SSFs 

attributed it to low productivity due to climate change effects, soil deterioration and financial 

constraints they face. All these issues results to some farmers diverting to production of other 

crops.  
 

5.0 Conclusion and Recommendations 

 

The study sought to determine the factors affecting small-scale coffee marketing and the 

influence of smallholder coffee marketing systems to the coffee value chain. Results showed that 

management of P&MCs and access to financial services and information had a direct impact on 

small-scale coffee marketing. Poor and inefficient infrastructure, climate change and soil 

deterioration also derails Small-scale marketing of coffee. The small-scale coffee marketing 

system (through P&MCs) further results to financial constraints, reduction in production, 

diversion to production of other crops and delayed payment to farmers by the P&MCs, which is 

low and erratic. However, access to extension services was statistically significant. 

 

The results recommend the government’s intervention through practical policies to govern the 

management of P&MCs. This will be achieved through liaison of key ministries: Ministry of 

Agriculture, Ministry of Enterprise and Cooperative Societies and the County Government. The 

study also recommends combination of bottom-up and top-down education systems by extension 

officers in capacity building both P&MCs officials and all the SSPs to identify problems on 

ground and disseminate information and new technologies efficiently and effectively. The study 

also recommends formation of social groups among coffee farmers, which will enhance sharing 

of knowledge and information, and ease the access to finance through social-economic activities 

undertaken by these social groups. Stakeholders and value chain actors too have a role to play in 

shortening of the payment channel. This is possible through reviewing of the coffee payment 

policies. 
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ABSTRACT 

The water used for irrigation has a significant effect on the way heavy elements accumulates in 

the soil as well as how plants grown on those soils uptake elements. Therefore, this study aimed 

at establishing the effect of using different types of irrigation water on the soil-to-plant transfer 

factor for African nightshade (Solanum Scabrum Mill) grown in the peri-urban areas of Kiambu 

County, Kenya. Randomized complete block design was used to grow the crop samples in the 

field for a period of 30 days. Four types of water (tap water, borehole water, shallow well water 

and wastewater) were considered as the four treatments and replicated four times. From the 

results, the level of Cd2+ and Pb2+ in the soils which were 2.63 ± 0.10 and 3.77 ± 0.10 ppm 

respectively was above the World Health Organization (WHO) acceptable limits. For the crop 

samples that were irrigated using wastewater, a high level of Fe3+ was recorded 224.59 ±14.59 

ppm though not above the WHO limits. The soil-to-crop transfer factor values (TF) for crops 

grown using shallow wells had a value >1, an indication that this type of water positively 

influences the uptake of these elements. The TF values for CD2+ AND PB2+  IN  crop samples 

grown using tap water were< 1 at 0.95 and 0.97 respectively which signify the ability of tap 

water to suppress uptake of heavy elements by plants. Based on the results, it is notable that the 

quality of water used for irrigation affects the way in which plants accumulates elements from 

the soils. It is recommendable for policy makers in the study area to educate the farmers on the 

need to carry out phytoremediation as one of the innovative risk-reduction interventions 

measures in regard to bioaccumulation. 

 

Key terms: Soil-to-plant transfer factor (TF), World Health Organization (WHO), Tap water, 

Borehole water, Shallow well water and Wastewater. 

 

INTRODUCTION 

Soils from fields that are irrigated using wastewater have high probability of being contaminated 

with heavy metals, thus posing a threat to humans. This is due to the premise that wastewater 

irrigation results to increased total and phytoavailable heavy‐metal concentrations in the soils. 

Consequently, heavy‐metal elements in the soils are taken up by plants and undergo 

sequestration in various parts of the plants such as the roots, leaves and stems.  Therefore, the 

heavy elements are able to accumulate on those parts thus readily available for consumption by 

humans and animals, a factor which results to bioaccumulation. However, it is worth noting that 

the factors which affects the form and solubility of available species of metal in soil varies 

significantly depending on the soil properties (mineralogy, endogenous metal concentration, 

particle size distribution), chemical form of elements that are entering the soil, soil processes 

(microbial activity, mineral weathering) (Lepp, 2012). By determining the soil-to-crop transfer 

factor, one can be able to evaluate the amount of elements that are in the soil and readily for 

uptake by plants. The soil-to-crop transfer factor (TF), or uptake factor, is regarded as one of the 

most important parameters used for evaluating the transfer potential of a metals and 

radionuclides from soil to plant. This is based on the fact that plants are the primary recipient of 

heavy metals and radioactive contamination to the food chain from the abiotic environment 

through uptake from the atmosphere by above ground parts and sorption from the soil by the root 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

176 | P a g e  
 

system of plants (Gupta & Walther, 2014). TF is calculated as:  

TF =  
the Metal concentration in the edible part of the vegetable

Metal concentration in the media sample
 

 

The metal concentrations in the extracts of the soils and plants are calculated on the basis of dry 

weight. If the ratios >1, the plants have accumulated elements, the ratios around 1 indicate that 

the plants are not influenced by the elements, and ratios < 1 show that plants exclude the 

elements from the uptake. If the plants have higher TF values, they can be used for 

phytoremediation. Vegetables grown on contaminated soils accumulate high concentrations of 

heavy metals in their edible parts. This is based on the ability of vegetables to uptake and 

translocate heavy metal elements in different parts, factor which may lead to more concentration 

of a particular element in the plant as compared to the leaves (Olowoyo et al. 2010). 

 It is important also to note that the TF values of heavy metals and radionuclides vary 

enormously depending on the type of soil, crop as well as the duration a particular element has 

been in the soil. Other factors are crop variety, agricultural practice (especially applying 

fertilizer) and differences in the weather during the growing season as summarized by the figure 

below. 

 
Figure 1: Main factors affecting TF values 

 

In this study on accumulation of heavy metal in the edible parts of some cultivated plants in 

Southern Turkey, Saglam (2013) established that the TF values of Molybdenum was the highest 

in all crop samples tested (R. sativus, B. oleracea, V. unguiculata and P. vulgaris) with V. 

unguiculata and B. oleracea having a value of 11.67 and 3.90 respectively. Similary, R. sativus 

had a high TF value of 1.345, 1.336 and 0.692 in regard to cadmium, Cobalt and Zinc 

accumulation as compared to the other vegetables grown in the area. For this study, African 

nightshade (Solanum Scabrum) was selected as the leafy vegetables to evaluate the ways in 

which soils colloids influence the uptake of elements in vegetables grown around Kiambu 

County Kenya. The various species of the African nightshade grown in Kiambu County have 

become popular as they contain high level of proteins, iron among other nutrients as compared to 

the traditional vegetables such as kales. As noted byMuthomi & Musyimi (2009), the 

composition of 100g edible portion of S. Scabrum Mill is 87.8 g of water, energy 39 kcal (163 

kJ), protein 3.2 g, carbohydrate 6.4 g, fat 1.0 g, β-carotene 3.7 mg, Ca 200 mg, ascorbic acid 24 

mg, fibre 2.2 g, Fe 0.3 mg and P 54 mg.  There are also high levels of vitamin A, B and C and 

alkaloids and phenolics in the leaves. Based on this, a diet that incorporates African nightshade is 

significantly recommendable to nursing or pregnant mothers as well as those having iron 

deficiencies. It is based on this that this study aimed at establishing the effect of using different 

types of irrigation water on the  soil-to-plant transfer factor  for African nightshade (Solanum 

Scabrum Mill) grown in the peri-urban areas of Kiambu County, Kenya. The four types of water 
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used for this study were wastewater, water from borehole water, water from the shallow wells 

and municipal water (tap water).  

Borehole- It is a narrow shaft bored in the ground, horizontally or vertically and having a depth 

of between 25 to 1000 feet (Preene, 2012). 

 

Tap water- Tap water also referred to as municipal water, city water, running water or town water 

is water supplied to a tap (valve) (Salzman, 2013). 

 

Wastewater- Any type of water whose quality has been adversely affected by anthropogenic 

influence (World Health Organization, 2016) 

 

Shallow well –A well that has a depth of 25 feet and below (Preene, 2012). 

 

MATERIALS AND METHODS 
 

Study area 

The study area, located in Kiuu Ward Githurai area, lies between 1°11'59.43"S and 

36°56'00.03"E. The area was selected due to accesibility as well as availability of land for 

carrying out the experiment. It is notable that the area is rapidly growing as it is has an elabotate 

means of transport, both the Kenya-Uganda Railway and Thika Road Super Highway, a factor 

which has attracted many people to invest in this area. Majority of people residing in this area 

work for the City of Nairobi (Chege, 2011). The area has around 100 farmers mainly growing S. 

Scabrum among other leafy vegetables. There is also availability of market along the study area 

due to its proximity to the Githurai open air market located  between 36º54ʹ49.77ʺE, 1º 

12ʹ10.07ʺS and 36º55ʹ10.62ʺE, 1º12ʹ10.21ʺS , thus encouraging increased farming of S.Scabrum. 

In the study area, there are two rainy seasons: the long rains which fall between April and mid-

June and short rains in which fall in November and early December. According to the Kenya 

Meteorological Department, in Githurai area, the avarage annual rainfall is approximate 900 mm, 

although this varies from one year to the other. Due to its proximity to the equitor, the avarage 

datime temperature varies slightly from 29°C (85°F) in dry seasons and 24°C (75°F) during the 

rest of the year. The strongest winds take place during the dry season just before the "Long 

Rains" at a speed of between 20 and 25 m.p.h (Kenya Meteorological Department).  

 

According to the 2009 Kenya Population and Housing Census, the total population in Githurai 

Location was 103,045 and was projected to rise to 120,906 by 2015. Similarly, the total number 

of households was 33,185 by 2009, all in an area of 32.2 sq.km. Since Githurai came up as a 

result of land being subdivided without following any guidelines, the area is highly unplanned in 

regards to sewerage system, road reserves and a system to manage solid waste. The area is 

congested as a result of huge number of tenements that are being built with the aim of taking 

advantage of increasing population (Chege, 2011). In regard to soils and geological formation, 

the area contains tertiary volcanic rocks, the most critical one being what is regarded as Nairobi 

Stone. Nairobi Stone, mostly used for building, is a tertiary volcanic rock, which gives to soils 

that are dark reddish brown, friable, well drained and highly calcareous. In geological terms, 

soils in the study area are youthful soils, with patches of black cotton soils. However, majority of 

the soils possess a high safe-bearing capacity, thus being able to support foundations for 

buildings at even shallow depths. As a result, the vegetation in Githurai area is mainly comprised 

of shrub vegetation as this is what the soils can support (Kamau, 2012).  
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Preparation, Collection and Laboratory Analysis of the Crop Samples 

Randomized complete block design was used to grow the crop samples in the field for a period 

of 30 days. The four types of water (tap water, borehole water, shallow well water and 

wastewater) were considered as the four treatments and replicated four times as shown by figure 

2. After the 30th day, complete harvest was done where only the mature leaves were randomly 

selected and placed in brown papers bags and transported to the laboratory for analysis.  

 
Figure 3.3: Layout Of The Experimental AreaSource: (Author) 

 

In the laboratory, all the crop samples were first washed under running tap water with the aim of 

removing dust particles that may interfere with the results from analysis. Subsequently, the 

samples were washed with acidified distilled water (1ml Conc. HCL/Liter), and then rinsed 

thoroughly with distilled water (Masabni, 2015).  An oven was used to dry all the samples at 

approximately 70o C for a period of 24-48 hours. Since the water content in each sample varies 

significantly, their weights were noted throughout. They were regarded as dry when the weight 

was constant for two consecutive readings. After drying, the plant samples were ground in order 

to pass a 1.0-mm screen (20 mesh), as the sample aliquot assayed was >0.5 g (Molina, 2011). 

The samples were then mixed thoroughly and transferred to polythene bags, labeled clearly and 

stored. 

 

One gram of plant tissues from every sample was carefully weighed and put in 100 ml 

volumetric flask. 5 ml of acid mixture (HNO3 and HCLO4) and mixed in the ratio of 2:1 

respectively) were added to the each crop sample. The solution was then heated by the use of hot 

plates for 15 minutes in a fume chamber at 60 oC until the reaction was complete. Thereafter, the 

samples were heated at 120 oC for 75 minutes until the liquid turned colorless.  They were then 

removed from the hot plates, cooled, transferred to a volumetric flask (100 ml) and distilled 

water used to fill it to the mark and filtered using Whatman No. 1 filter paper. Through use of the 

Atomic Absorption Spectrophotometer (AAS), the level of concentration of copper, lead, iron, 

zinc, manganese and cadmium were obtained from the samples.  
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Preparation, Collection and Laboratory Analysis of the Soil Samples 

 

Soil samples were collected from all the four blocks by the use of a soil auger. The samples were 

randomly collected in triplicates at a depth of between 10 and 25 cm and stored in brown sugar 

bags each weighing 0.5 kg. They were clearly labeled by the use of a marker pen and transported 

to the laboratory, where they were air dried for two days. All the samples were then crushed to 

pass a 2mm sieve prior to various laboratory tests.  

 

 

 
Figure 2: Air drying the soil samples 

 

In testing the seven selected elements Melich Double acid extraction method was used. By use of 

this method, the soil samples collected before transplant (T0) and  at the time of complete harvest 

(T1) were extracted with a double acid extracting solution (0.1 N HCl and 0.025 N H2SO4). The 

soil samples were dried crushed and sieved using a 2 mm sieve. 5g of each soil sample was 

separately treated with the double acid solution, a mixture of 0.1 N HCl and 0.025 N H2SO4 

solutions in a 1:5 ratio (w/v). The mixture was then shaken using a mechanical shaker for 30 

minutes and filtered using Whatman No. 1 filter paper. The extracts were used for analysis of 

cadmium, magnesium, manganese, iron, lead, copper and zinc by the use of the Atomic 

Absorption Spectrophotometer (AAS).  

 

RESULTS AND DISCUSSION 

 

The following section will offer and discuss the results obtained from the experiment conducted 

above as summarized in table 1.  
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Table 1: Mean concentration of heavy metals in soil samples and plant samples by using four 

sources of water (July 2017-September 2017) 

 Conc. in Soil 

Samples 

Mean Conc. In 

Plants grown 

using 

Wastewater 

Mean Conc. In 

Plants grown 

using Shallow 

Well 

Mean Conc. In 

Plants grown 

using Borehole 

Water 

Mean Conc. In 

Plants grown 

using Tap Water 

Cd2+ 2.63 ± 0.10 2.95 ± 0.13 3.62 ± 0.11 3.60±0.13 2.09±0.12 

Mn 2+  3.58 ± 0.22 8.92 ± 0.19 9.38± 0.96 10.63±0.48 8.58±0.58 

Fe3+  113.06 ± 1.88 224.59  ±14.59 259.42 ±17.58 221.31±10..92 170.69±8.18 

Zn2+ 19.01± 0.09 32.31  ±0.79 26.41 ± 1.74 37.17±3.70 30.06±1.42 

Mg2+  113.40 ± 1.22 114.30 ±10.87 170.87± 8.37 151.16±5.72 119.84±24.53 

Pb2+ 3.77 ± 0.10 7.78  ±0.7 7.65 ± 0.31 8.49 ±0.35 4.36±0.40 

Cu2+ 1.99 ± 0.12 4.77  ±0.29 4.08± 0.25 4.05 ±0.28 3.98±0.20 

As indicated on table 1, it is clear that the soils along the study area exceed the tolerance limit 

values as recommended by the World Health Organization, thus acting as the main source of 

contamination in the edible leafy parts of the African nightshade grown along the river. The level 

of Cd2+ and Pb2+ in the soils which were 2.63 ± 0.10 and 3.77 ± 0.10 ppm respectively were 

above the World Health Organization acceptable limits. The WHO limit for Cd2+ and Pb2+ are < 

0.1 ppm and < 2.00 ppm respectively in soils. Therefore, the continuous irrigation of the farms 

around the study area has resulted to the high accumulation of the lead and cadmium in the soils.  

 

For the crop samples that were irrigated using wastewater, a high level of Fe3+  was recorded 

224.59  ±14.59 ppm though not above the WHO limits. Cd2+ and Pb2+ were 2.95 ± 0.13 and 4.77 

±0.29 ppm which was above the standards. The soil-to-crop transfer factor for CD2+, MN 2+, 

FE3+, ZN2+, MG2+, PB2+ AND CU2+ WAS 1.12, 2.49, 1.99, 1.70, 1.01, 2.06 AND 2.40 

RESPECTIVELY.  THIS IS AN INDICATION THAT THE MOBILITY OF MG2+ AND CD2+ 

WHICH HAD A TF VALUE OF 1.12 AND 1.01 DID NOT INFLUENCE THE GROWTH 

OF S. SCABRUM.  

 

FOR CROP SAMPLES GROWN USING WATER FROM THE SHALLOW WELLS, A 

HIGHEST VALUE OF MG2+ ANDCD2+  WAS RECORDED AT170.87± 8.37 and 3.62 ± 

0.11ppm respectively was recorded as compared to the other treatments. The TF values for CD2+, 

MN 2+, FE3+, ZN2+, MG2+, PB2+ AND CU2+  FROM THIS TREATMENT WERE 1.56, 2.50, 

2.35, 1.73, 1.52, 1.50 and 1.84. This is an indication that CROP SAMPLES GROWN USING 

WATER FROM THE SHALLOW WELLS ARE influenced by the all the elements that were 

measured, thus all had TF value of >1.  

 

FOR CROP SAMPLES GROWN USING WATER FROM THE BOREHOLE, THE 

HIGHEST VALUE OF ZN2+ AND MG2+ WAS RECORDED AT37.17±3.70 and 8.49 ±0.35 

ppm respectively in comparison to the other treatments. The TF value for CD2+, MN 2+, FE3+, 
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ZN2+, MG2+, PB2+ AND CU2+  was 1.55, 2.78, 0.99, 1.97, 1.29, 2.32 and 1.84 respectively. This 

is an indication that crops grow using water from borehole has the ability to exclude the uptake 

of FE3+ SINCE THE TF VALUE WAS < 1.  

 

For crops samples grown using tap water, the lowest values of CD2+, AND PB2+ was recorded at 

2.09±0.12 and 3.98±0.20 ppm as compared to the other treatments. This is an indication that tap 

water has the ability to lower the mobility of these harmful elements from the soil to the plants. 

This can be affirmed by the fact that the TF values of CD2+, AND PB2+ were< 1 at 0.95 and 0.97 

 respectively.  

 

From the above, it is clear that in all the treatments, the level of cadmium in the crop samples 

ranges from 2.20 to 2.60 ppm which is above the tolerance limit of <0.1 ppm. Similarly, for lead, 

the value ranges from 3.50 to 5.00 ppm where as the WHO tolerance limit is < 2.00 ppm. For 

copper, magnesium and manganese, zinc and iron, the concentration in the soil was within the 

allowed limits, thus low chances of bioaccumulation. 

 

 

CONCLUSION 

From the results, it is notable that the value of CD2+, AND PB2+  from crop and soil samples 

from all the treatments were above the required limits by the WHO. For crop samples grown 

using tap water, the concentration of CD2+ PB2+  ANDCU2+ were lowest as compared to all the 

other treatments. This is an indication that the uptake of these toxic elements from the soil were 

reduced thus a lower level of sequestration in the edible parts of S. Scabrum.  

 

RECOMMENDATION 

Based on the results, it is clear that high level of Pb2+ and Cd2+ concentration in the soils resulted 

to high accumulation of these elements in the edible parts of S.Scabrum. Consequently, policy 

makers should educate the farmers on the need to carry out phytoremediation as one of the 

innovative risk-reduction interventions measures in regard to bioaccumulation. This is based on 

the fact that unlike other methods of reducing toxicity in the soils, phytoremediation is relatively 

affordable and effective hence can be quickly adopted by the farmers.  
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Abstract 

Food insecurity and its indignity is still a persistent challenge in Kenya more than 50 years after 

independence. This paper opines that despite the country’s status of water scarcity with only 

about 30% of land being arable; Kenya can be food secure by tapping into already proven 

technological innovations in the agricultural sector. What is lacking or deficient is people-

centred agricultural leadership that would tap into available and practical innovations without 

having to re-inventthe wheel and harness them into desired goods and services. Leadership in 

this context means ability to inspire people to deliver on their competences under their unique 

circumstances. This paper explores this dimension through lessons directly and indirectly derived 

from Josephonomics. This philosophy is based on how legendry Joseph saved ancient Egypt and 

the known world then from drought-driven starvation. Data was thus largely wed-based and 

secondary in nature. Content analysis informed the narrative that was designed to point out 

agricultural leadership innovations that this nation urgently needs. This paper has tapped into 

these lessons and applied them along the entire agricultural value chain. It is hoped that the 

lessons discussed can be utilised at both National and County government levels to create 

agricultural food belts and food stocks that would eliminate food insecurity and its impacts on 

households at much less budgetary implications contrary to what high cost complex research has 

been unable to deliver to date. 

 

Key Words: Food Insecurity, Agricultural Leadership Innovations, Kenya 

 

1. Introduction 

The importance of food security, self-sufficiency and sovereigntyin human and national 

development cannot be overemphasised (http://www.globalagriculture.org/report-topics/food-

sovereignty.html). Inherent in food sovereignty is the right of peoples to healthy and culturally 

appropriate food produced through ecologically sound and sustainable methods, and their right to 

define their own food and agriculture systems. Nations have therefore an obligation to ensure 

that this right is met. According to Kenya’s constitution, article 43 (1) (c) every person has the 

right to be free from hunger, and to have adequate food ofacceptable quality (Republic of Kenya, 

2010). Investing in food sovereignty based on basic and yet practical measures at the grassroots 

should be revisited without neglecting high tech-agriculture that seems to be more appropriate 

for resource-rich commercial producers. Food as a provisional ecosystem service is very critical 

in augmenting the human well-being component of having materially enough for a decent life 

(Millennium Ecosystem Assessment 2003). Sustainable Development GoalNumber 2 focusses on 

ending hunger, achieving food security and improving nutritionand promoting sustainable 

agriculture (https://sustainabledevelopment.un.org/). 

 

Unfortunately, the indignity of starvation and famine continues to be experienced in various parts 

of the world, and in particular Africa. Currently drought-driven famine is ravaging Somalia. 

According to the World Food Program 3.2 million people are currently at risk.Some 350,000 

children are malnourished, including 70,000 severely malnourished 

(https://www.voanews.com/a/famine-in-somalia-averted-for-now/3908196.html).  

https://sustainabledevelopment.un.org/
https://www.voanews.com/a/famine-in-somalia-averted-for-now/3908196.html
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Kenya too continues to incur political and social costs of inadequate food stocks. The debate on 

maize scarcity during the presidential election of 8thAugust 2017 attests to this. Although the 

building blocks of food production are availability of adequate arable land and good climate 

(rainfall and temperature), human and social capital have a major role to play in the quest for 

food security, sovereignty and self-reliance. Other factors that influence spatial intra and inter-

generation food security are illustrated in the conceptual framework in figure 1. The relative 

importance of these factors is expected to vary across the country. Ultimately, however, poor 

leadership is the single most important gap that must be closed in order to harness food security 

drivers that have immense potential to enhance human well-being (HWB) and sustainable 

development (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Modified from: Waswaet al., 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Agriculture-Capital Types-Human Well-Being Nexus 
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Self-sufficiency in food is hinged upon production of adequate quantities of quality food within a 

nation’s borders. Often times this fails to work due to a myriad of limitations particularly scarcity 

of land and other crop husbandry challenges. To counter this challenge, food imports and food 

aid become necessary interventions, their negative impacts on recipient nations notwithstanding. 

 

Where food security is undermined by food wastage, value-addition through various forms of 

agro-processing has proved very valuable. Mbeine (2014) quoting a world bank report noted 

that the value of Uganda’s value added products in 2011 stood at $3,870,911,000.00, Tanzania’s 

stood at $5,780,320,210, while Kenya had the highest agricultural value added, which stood at 

$8,346,408,890.00.The potential of value-addition in Kenya is huge especially in regions where 

surplus food goes to waste due to lack of processing and physical infrastructure that are critical 

in value-addition and food marketing. Storage losses too are known to significantly undermine 

food self-sufficiency and security. For resource-poor farmers in semi-arid areas where annual 

rain-fed agricultural cannot be guaranteed, investment in off-farm livelihood initiatives and off-

farm income sources has safe-guarded human well-being. With a steady flow of income 

households can purchase food rather than rely on production (Waswa, 2014). Sustainable 

consumption too has the advantage of reducing food wastage and hence pressure on production. 

Ultimately all these interventions require the appropriate socio-economic and political 

environment, hence visionary political and agricultural leadership. 

 

This opinion paper interrogates the apparent unending challenge of food insecurity in Kenya 

more than 50 years since independence. The hypothesis is made that persistent food insecurity is 

caused more by poor agricultural leadership (administrative and managerial) than shortages in 

human, social, natural, financial and physical capital. By virtue of its many training programmes 

in agriculture (Commission for University Education, 2016) Kenya rolls out qualified 

agricultural scientists, policy makers and technocrats, but their contribution to the food security 

agenda appears to be only miniature. In addition the country has more than enough land (arable 

and semi-arid) to raise crop and animal products (UNEP, 2009), yet food insecurity in most parts 

of the country remain a pressing challenge. Attempts to transform this vast territory into 

agricultural belts though experiencing some challenges are currently exemplified by the 

GalanaGulana irrigation scheme (National Irrigation Board, 2017). While scarcity of water can 

be a real challenge, Israel at number 24 on the list of most food secure countries in the world is 

among the countries that have succeeded to feed their people under water stressed and water 

scarcity conditions.In Africa, only South Africa at number 46 appears on the world’s 50 most 

food secure countries in 2017 (The Economist Intelligence Unit, 2017).Rather than re-inventing 

the wheel, food insecure countries can learn from these countries and implement similar 

strategies at much reduced costs.Accordingly blaming food insecurity and its indignity on 

unreliable and erratic rainfall when success stories about nations experiencing similar natural 

constraints exist undermines the creativity, innovation and research excellence inherent in human 

beings.  

 

2. Methodology 

 

This paper has relied on secondary data derived from historical lessonsbranded Josephonomics, 

based on what legendry Joseph did to save ancient Egypt and the known world then from 

starvation. Additional secondary data on pertinent sectors in agriculture was gleaned from the 

internet sources of various agencies. Content analysis pointing out practical leadership lessons 
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and potential research gaps to make Kenya food secure was the gist of the paper. The FAO 

definition of food security was adopted in this paper (http://www.ifpri.org/topic/food-securit), 

while agricultural leadership was defined as pro-active ways to influence and drive positive 

performance and change among agricultural stakeholders in pursuit of a public good, in this case 

food security.The assumption is made that requirements for realising food security largely exist, 

but are not augmented by requisite leadership across all levels of the agricultural value chain. 

Without minimizing the role of technology-based innovation, this paper seeks to challenge policy 

makers to focus more on leadership innovations (managerial and administrative) in order to 

leverage on technology in pursuit of food security at both County and National levels in Kenya. 

 

3. Results and Discussion 

 

3.1 Empowering the Vision Carrier to Leadwithout political Interference 

From a historical perspective, the political head of ancient Egypt – the Pharaoh had dreams that 

disturbed him and wanted them interpreted (Genesis 41:17-25). By interpretation, Joseph made it 

known to the Pharaoh that after 7 years of bumper harvestEgypt would be hit by another 7 years 

of severe droughtand famine.The nation needed to take advantage of the initial seven years of 

abundance and plan effectively for the next seven years of drought and scarcity, thus: 

“Now therefore let Pharaoh look out a man discreet and wise, and set him over the land of 

Egypt. Let Pharaoh do this, and let him appoint officers over the land, and take up the fifth part 

of the land of Egypt in the seven plenteous years. And let them gather all the food of those good 

years that come, and lay up corn under the hand of Pharaoh, and let them keep food in the cities. 

And that food shall be for store to the land against the seven years of famine, which shall be in 

the land of Egypt ; that the land perish not through the famine(Genesis 41:33-36)”.  

 

Unlike most government technocrats and politicians, who tend to take the path of political 

correctness in such sensitive matters, Joseph gave the pharaoh sound advice and a blue print on 

how to manage the looming drought-driven food insecurity. As a mark of results-oriented 

leadership, the Pharaoh entrusted and empowered Joseph with the entire food security planning 

responsibility to save Egypt from looming disaster.Here-in is the first principle of good political 

leadership that empowers the vision carrier to build and lead a problem solving team without 

political interference. The vision carrier often has the capacity and competence to steer the 

implementation of their vision.The apparent mismatch of task and competence in appointments 

made by top political leadership is largely to blame for poor performance and persistent of 

solvable problems like food insecurity. Vision carriers exist along entire decision-making 

continuums within National to County hierarchies. They need to be identified and empowered to 

execute their mandate. As a lesson governments where food insecurity is a persistent challenge 

should audit their personnel and check out the capacities and competences of persons responsible 

for food security planning and policy implementation 

 

3.2. Deploying Qualified Decision makers in Vision Implementation 

Having been entrusted with the entire responsibility of food security planning, it is very likely 

that legendry Joseph too identified and deployed persons with relevant capacities and 

competences at various stages of the food security strategic plan. This principle can also apply 

along the crop or animal product value chain in any nation.In this context, it would be 

appropriate to audit the entire agricultural sector, including line ministries and support agencies 

with view of enhancing labour specialization and job evaluation. Such an audit is likely to 

eliminate waste of resources, duplication of roles and enhance resource use efficiency and 
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agricultural productivity. A part from the Cabinet Secretary who is appointed by the President, 

the Public Service Commission should equally ensure that all officers with different 

responsibilities at various levels in the agricultural sector have the requisite competences and 

motivations to deliver on their mandate. In this way performance contracting, evaluation and 

accountability become relevant items. 

 

3.3. Acting on Weather Forecasting and Early Warning Systems 

Prediction of a seven year period when conditions for agriculture would be ideal (enough and 

regular rainfall) and another of 7 years of severe drought can be equated to intuitive weather 

forecasting. Today meteorological science has adequate technology that can fairly track weather 

changes and together with the extension service inform, educate and advise farmers when to till 

and plant their crops. For Kenya, the challenge is to invest more in increasing accuracy in 

predicting hydrological events, and in particular provision of meteorological and climatological 

services to agriculture for the better exploitation and utilization of natural resources for national 

development as envisaged by the Kenya Meteorological Department (2015).Often times 

prediction of rainfall seasons have been inaccurate in the past resulting into poor planning by 

farmers and hence failure to meet their agricultural objectives. 

 

3.4. MaximisingProduction when conditions are Favourable 

When conditions are favourable, particularly rainfall, every effort needs to be made to maximise 

on production of a variety of foods with emphasis on non-perishables (cereals and pulses). 

Putting as much land as possible into crop and animal production should be a leadership priority. 

According to Feller (2015), only about 8 per cent of the total arable land available in Kenya is 

under cultivation. If Kenya expects to feed its own exploding population in future and also earn 

export revenue from agriculture, it is clear that much more arable land needs to be put into 

farming. Unfortunately much prime land remains idle and is locked up as institutional land, 

agency lands, ministry landand private land – all protected as such by political inertia and legal 

technicalities, the prevailing land tenure systems notwithstanding. Of these categories of land, 

public land remains at high risk of being grabbed in favour of non-agricultural uses such as real 

estate private businesses (Southall, 2005). 

 

Leadership that is disturbed by the indignity of food insecurity and its impacts on the populace 

can make deliberate effort to transform much idle land and particularly land under the 

management of Kenya Agricultural and Livestock Research Organisation (KARLO), 

Agricultural Development Corporation (ADC), the National Youth Service (NYS) and the vast 

ASAL areas under community land tenure into “National Green Belts” (NGB) to grow food, 

without losing the prevailing tenure status. Leasing public land to able agricultural entrepreneurs 

and supporting them with seed capital to initiate farming would in addition to increasing food 

availability, also create employment to many youth who are graduating from Universities and 

cannot find white colour jobs. Similarly the law should demand that all idle private land in each 

of the 47 Counties in Kenya be put to use or the owners be fined sums equivalent to what such 

farms could optimally produce per year. Here-in is the leadership call for the National Land 

Commission (NLC) working with the ministries of Agriculture at both National and County 

level.  

 

3.5. Increasing Water availability for Irrigation Agriculture 

While Joseph relied on rain-fed agriculture and perhaps traditional surface irrigation, Kenya 

being a water scarcity nation (UNEP, 2002)can tap into alternative water sources using available 
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technology for enhanced farming in drylands.The Water Act of 2016 vests every water resource 

the State, subject to any rights of user granted by or under this Act or any other written law 

(Republic of Kenya, 2016).Moraaet al. (2012) observed that a range of technical solutions for 

water problems could work if governance structures in Kenya are good. However good 

governance structures alone without requisite people and environment centred leadership will not 

yield desired out comes.Water governance in this context entails upholding of the policies, 

strategies and legislation where water service providers have to develop and manage water 

resources in an efficient and effective manner while being accountable to the recipients of the 

services. 

 

Despite the effects of climate change, Kenya still has several perennial rivers which empty their 

precious fresh water into the Indian Ocean or Lake Victoria. Construction of a series of dams and 

reservoirs to harvest excess water during the rainy season would ease life during the drought 

seasons. Kenya may have lugged behind in irrigation agriculture because dams were initially 

built for hydro-electric power generationand not multiple functions including 

agriculture(https://softkenya.com/kenya/dams-in-kenya/). Water from rivers Tana and Athi in 

particular can be used to transform much of the vast semi-arid part of Kenya into agricultural 

belts. With 17% of the land considered to have medium to high potential for irrigation, less than 

10% is utilized, which amounts to only about 2% of total arable land in Kenya (You et al., 2014). 

Local statistics based on the country’s main basins indicate that investment in irrigation 

agriculture is still very low despite available potential (Table 1). From a County level, most have 

irrigation projects are still in the planning stage but only covering a small % of their potential 

(https://www.nib.or.ke/projects/irrigation-projects-per-county?id=160) 

 

Basin Potential (ha) Development (ha) Developed area (%) 

Tana 

Athi 

Lake Victoria 

Kerio Valley 

EwasoNgiro 

205,000 

40,000 

200,000 

64,000 

30,000 

68,700 

11,000 

10,700 

5,400 

10,000 

34 

28 

5 

8 

33 

Total 539,000 105,800 20 

Source: http://www.waterfund.go.ke/watersource/Irrigation%20Status.pdf 

Table 1: Irrigation Potential and Development by Basin 

 

According to Kenya’s vision 2030, the ASAL development irrigation projects aims to increase 

the area of ASAL land under irrigation to about 1 million hectares (Republic of Kenya, 2007). 

That the Israel-driven GalanaKulaluirrigation scheme has been attempted with little success is 

indicative of the impacts of poor agricultural governance and not lack of technology and human 

capital. As far as harnessing Lake Victoria water for irrigation agriculture in the food insecure 

Nyanza region is concerned, the historical River Nile treaty that appears to have granted Egypt 

significant advantage against the riparian countries (Kimenyi and Mbaku, 2015)should be 

expeditiously concluded based on mutual gains approach to negotiations.  

 

As each of the 47 County headquarters continues urbanising, the potential for reclaiming 

domestic sewage for peri-urban irrigation agriculture should not escape the eyes of planners. 

County governments should deliberately plan their sewage plants to accommodate tertiary 

purification as has been demonstrated elsewhere in the world. For instance treated sewage water 

provides close to a quarter of Israel's demand for water (Harris, 2015).The potential for 
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desalinating huge amounts of ocean water to support agricultural development in the Coast 

region should equally remain in focus. A limiting factor globally, which is the focus of research 

remains the cost involved. According to By Bienkowski (2015), it takes most reverse osmosis 

plants about 3-10 kilowatt-hours of energy to produce one cubic meter of freshwater from 

seawater. Traditional drinking water treatment plants typically use well under 1 kWh per cubic 

meter. At the appropriate time, Kenya could take advantage of this technology. 

 

3.6 Strategic Storage and Food Saving Culture 

Sustainable consumption patterns cannot be divorced from eating a determined portion of the 

harvest and storing another portion for lean times. The quantities to be stored can be worked out 

along the same principles of financial household budgeting. Josephonomics settled on a 5th of the 

harvest for storage (Genesis 41:34-35). A part from storage at the household, Joseph emphasised 

the need for government managed decentralised food storage facilities. In Kenya County 

government would complement the National Cereals and Produce Board (NCPB) by creating 

County Cereals and Produce Boards (CCPBs) to manage food storage in the 47 Counties in the 

country.The concept of eating and saving a portion should also be inculcated at the household 

levels and mainstreamed in primary schooling in order to develop a generation that gets offended 

when food is wasted along the crop value chain and in particular at the dining table.  

 

3.7. Value-addition and Elimination of Food Wastage 

Josephonomics is silent on this aspect. However, according to FAO, roughly one third of the food 

produced in the world for human consumption every year gets lost or wasted. Further, in 

developing countries food waste and losses occur mainly at early stages of the food value chain 

(i.e. during food production). About 40% of losses occur at post-harvest and processing levels 

while in industrialized countries more than 40% of losses happen at retail and consumer levels. 

This inevitably means that huge amounts of the resources used in food production are used in 

vain (http://www.fao.org/save-food/resources/keyfindings/en/). To avoid food waste at both the 

farm and kitchen levels, farmers need to invest in value-addition to preserve the food and 

increase the shelf-life. Although Koigi (2015) observed that Kenyan farmers seem to have made 

good progress in this area, cases of food going bad on farms still abound during bumper harvests 

in various places in the country. Leadership in this case calls for making value-addition 

infrastructure readily affordable and accessible to farmers. 

 

3.8. Mitigating and Coping with Drought Events 

 

When the 7 years of plenty ended and the 7 years of drought started, households in ancient Egypt 

reverted to their storages. Upon exhausting these home-based reserves, citizens accessed 

government-managed reserves at a cost and not as relief food (Genesis 41:55-57). As a principle, 

where people have no money to buy food, a work for food policy can be invoked. Relief food 

should not be an option as it encourages dependency syndrome. Monitoring food stocks and 

rationing in moments of drought should be the norm and not the exception. Since drought 

significantly restricts rain-fed agriculture, farmers should have the attitude of making strategic 

shifts to off-the farm livelihood strategies as need may arise. In this context, investment in 

apiculture and small to medium scale agri-businesses remain particularly potent. A part from 

guaranteeing farmers regular income, apiculture reduces pressure on land and does not require 

much family labour. Agricultural leadership should consider providing requisite incentives for 

farmers to invest and maximise on hive products in much of the semi-arid lands of Kenya. 
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3.9. Food Marketing and Imports 

While Josephonomics may not have explored the dimension of food exports and imports, it is 

common in Kenya for resource poor farmers to sell their crop products at throw-away process to 

brokers, only to re-buy the same food (now as dried maize) at exorbitant prices. While this 

behaviour of distress sales is expected in free market capitalistic systems, good leadership should 

step in to protect and cushion such vulnerable farmers. Some policy initiatives can be put in 

place to regulate the popular distress sale of food, particularly maize, bananas, sweat potatoes, 

pulses, onions and tomatoes from the maize belt and Meru region. Through farmers associations, 

prices and quantities to be sold can be fixed by farmers themselves and enforcement guaranteed 

through County government measures. This way brokers that often take advantage of such 

financially-marginalised farmers will be deterred. Where agricultural leadership in a country is 

progressive, food imports should be diminishing with time in favour of exports with added value. 

Although food security encompasses production and or purchases from elsewhere, importation of 

maize, sugar, wheat, rice, eggs and chicken into Kenya communicates existence of serious gaps 

in local production policies. Unless inevitable, importation should be restricted to what is not 

grown locally in order to ensure value for money. Spatial agricultural suitability for Kenya is 

sufficiently described in various handbooks that are available to planners (Jaetzold, et al., 2005). 

 

3.10. Elimination of Poverty-enhancing Cash Crops 

Debate needs to be initiated on whether food security or export cash crops including cut flowers 

should take up much of the country’s prime land and fresh water resources. For instance, 

sugarcane in particular is directly associated with poverty in Western Kenya (Waswaet al., 2009). 

After realising that returns from coffee are not meeting their needs, some farmers in coffee zones 

have also diversified from this once essential crop (Kanyiri and Waswa, 2017). But even more 

tragic, much prime land once under coffee is now being converted into real estate in the peri-

urban areas of Nairobi like Kiambu County. Research can also establish whether Tea and Sisal 

are poverty enhancing crops in Kericho and Taita respectively. Similarly though a staple food 

crop, circumstances under which maize is a poverty trap in UasinGishu County needs attention. 

For the sake of future generations, County governments need to protect and preserve their prime 

land for food production. This calls for progressive land use policies that restrict urbanisation to 

marginal land. 

 

3.11. Transport Networks to link farmers to Markets 

A nation may not be described as food secure when people in one part of it have excess food 

rotting on their farms, while others in another part are starving. Such scenarios are common in 

Kenya and are often caused by lack of or poor road networks that prevent food from getting to 

various markets. Investing in feeder roads and easing transportation guidelines is critical in food 

security planning. With visionary leadership in the newly established Kenya Highways Authority 

and the Rural Roads Authority, the future can only be positive. Having successfully 

commissioned the Standard Rail Gauge transport infrastructure, the focus should shift to 

investing into feeder roads to link farmers to markets. This should be manageable on the part of 

government. 

 

3.12 Fiscal and Monetary Policy Framework 

Make it easier for local farmers to invest in agriculture and create wealth there from. Tax reliefs 

on items that would trigger rapid improvement in the food security sector are essential. Further, 

reduction of red tapes in decision-making that affects farmers needs urgent consideration at both 

national and county governments. 
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4. Conclusions and Recommendations 

 

As has been said, there is really nothing new under the sun. What is has been and shall be again 

in future. History thus has many lessons that could help current generations avoid mistakes that 

can be very expensive. By maximising on managerial innovation legendry Joseph implemented a 

strategy that saved ancient Egypt and the entire known world then from a catastrophic drought-

driven famine. Today with the advantage of advanced technology, no nation should suffer the 

impacts of food insecurity. What can be done and how to do it already exists. Therefore re-

inventing the wheel through massive investment in high-tech agricultural research should now be 

viewed as secondary to providing the leadership needed to implement existing, simple and 

practical measures of being food secure. Leadership in this context should be understood to mean 

visionary decision-making that inspires people at various stages of a product value-chain to 

spontaneously perform their duties in pursuit of a shared vision – in this context achieving food 

security for Kenya.  

 

 

Priority indicator for such leadership would be having and empowering the right professionals at 

the right placements in the agricultural value chain. An audit of personnel would weed out 

workers who are more of liabilities than assets to the sector. 

 

 

There is need to put every idle yet productive land under appropriate agriculture without 

offending the prevailing tenure systems. Kenya has vast quantities of such land. The national and 

county governments need to work with the national land commission to rebrand such prime idle 

land as national or county green belts for food production. The required labour is available in the 

many unemployed agricultural and entrepreneurial graduates. These youth could be supported 

with seed capital upon qualifying based on vetted agri-business plans. 

 

 

In terms of water availability, each of the 47 County headquarters should invest into domestic 

sewage plants that culminate at tertiary purification as has been demonstrated elsewhere in the 

world and the treated water harnessed for urban and peri-urban irrigation agriculture. As global 

research attempts to reduce the costs of desalination, harnessing the huge amounts of ocean 

water should not escape the eyes of policy formulation in future agricultural governance. 

 

 

Most importantly, every effort should be made to maximise production when natural conditions 

are favourable. Food waste too needs to be aggressively prevented through strategic and 

devolved food saving and storage mechanisms including investment in value-addition especially 

at the post-harvest stage. These proven measures call more for re-invigorating agricultural 

leadership at both national, county and farm levels than investing in totally new technical 

research. 
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Abstract 

 

The constitution of Kenya provides that each and every person has a right to adequate and 

quality food. Sustainable Development Goals (SDGs) 1, 2 and 6 focus on ending poverty and 

hunger, and availability of clean water to all people. However, all these provisions are 

articulated in the presence of a global environment under constant threat of degradation from 

extreme and uncontrolled human development. In this context, the study underscores what the 

Laudato Si document refers to: The earth must not live in poverty, and must therefore not be 

neglected, exploited and left ecologically unkempt. While Africa has experienced economic 

growth in the past two and half decades, the number of people still suffering from extreme 

hunger and poverty is unjustified; and such growth has not facilitated comprehensive cushion for 

marginalized groups of people. The Eastern region has failed to arrest the declining state of food 

security, and has even, under the now phased out Millennium Development Goals, not 

articulated comprehensive strategy to increase the resilience of their communities against hard 

core hunger. This is a contrast from the West and Southern regions where, the former 

successfully achieved MDG 1 while the latter seems headed there by 2020. In Kenya, millions of 

families still suffer food insecurity, and are thus not able to maximize their potential and 

contribute to their families and communities effectively. This study was carried out in Isiolo 

County, and aimed to a) build and strengthen the capacities of Isiolo county residents on 

resilience to food insecurity; b) facilitate the creation and firming of local advocacy actions on 

their right to food and c) promote alternative thinking like use of green technological to increase 

food production among target communities and protect environment from adverse global 

warming.The study employed mixed methods of research – qualitative and quantitative 

techniques. The key findings showed that drivers of change shaping global progress towards food 

security are multifaceted and communities are drivers to this transformational journey. This 

study recommends a bottom-up approach to understanding the communities’ ill-being and 

accompanying them to realize their potential to claim their rights; hence engage with the service 

providers to supply the required amenities for their community transformation and sustainable 

development. 

 

Key Words: Food insecurity, Pastoral cycle approach, sustainable livelihoods, pastoralist 

communities 
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INTRODUCTION 

 

Background 

 

There is a growing trend around the world for collaborative efforts to enhance social 

transformation through the SDGs. The achievement of food security plays a key role in claiming 

to this goal. However, since the factors contributing to food insecurity are multifaceted; a 

multidisciplinary approach will then be reliable in ensuring a sustainable impact. This paper then 

implies the use of pastoral cycle approach in responding to the challenge of food insecurity and 

mobilizing communities to take advocacy actions with relevant authorities for their right to food. 

 

Kenya covers a surface area of approximately 582 Km2, of which only 20% is categorized a 

highly potential agricultural land. Of the total land mass, 70% is under customary ownership and 

use, 10% is government land/reserves and 20% is privately owned (Njunguna and Baya 1999). 

About 85% of the population relies on agriculture for primary livelihood, yet only 88.4% of 

these have access to less than 3 hectares each (O’Brien, 2011).  This reflects unstable situation as 

only 6% of the land in the country is registered under individual titles. Additionally, Kenya is 

ranked among the countries most vulnerable to flood insecurity and drought caused by climate 

change and uncontrolled human development. 

 

Kenya is a member State to several international and regional human rights instruments such as 

the international Covenant on Economic, Social and Cultural Rights ratified in 1972. Despite 

this, the country is still struggling to realize the rights enshrined in the Covenant. A New Land 

Policy (NLP) which has been in the making for several years was finally adopted by parliament 

in December 2009. The current constitution sets out three types of land: government land, private 

land and trust lands which is distinguished by the NLP. The NLP also ensures that land use 

complies with environmental standards and that land use benefits first and foremost, the local 

communities. The 999 years colonial land leases are now limited to 99 years as per the National 

Land Policy (Bruce, 2009). 

 

Besides, the Kenyan government has a national economic development plan ‘vision 2030’. The 

vision considers foreign investments a key to agricultural development. Hence the Kenyan 

government has sought to attract investors particularly into agriculture to grow cash crops both 

for export and for domestic consumption. According to the Kenyan investment authority, the 

country has three bilateral investments treaties in force: with Germany, Italy and Netherlands. 

The treaties with China (2001), Switzeland (2006) and the United Kingdom (1999) has been sign 

but have not yet been enforced (encyclopaedia of the Nation’s, 2010). The Kenya government 

also entered into a deal with the Qatar government and dominion from USA. The agreement 

were to lease part of the land in the Tana river delta and Yala wetlands swamp to these 

international investors for food production ( Mulama, 2010).  

 

Changes in land use and its effects on food security in Kenya is an observable phenomenon. 

These changes and their dynamics are multifaceted and are characterized by shifts in the 

utilization of land. According to 2013 report, by Alliance for Green Revolution in Africa 

(AGRA), smallholder farmers account for most of the cultivated land and sizable share of the 

agricultural production. Land access and size of holdings according to the report have been 

affected by a growing rural population, changes in infrastructure and market access; rapid 
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urbanization; investment in new crops and species, and, due to new policies coming in place. For 

example, the influence of the devolved system of government in the land use especially in 

infrastructure development could be a threat to food insecurity.Therefore, substance farming is 

increasingly threatened by a combination of factors such as climate change, market forces and 

weak and/or inefficient farmers unions. Secondly, there are no clear institutional mechanisms to 

cushion local communities through well-functioning agricultural and food markets. Third, is the 

acquisition of farmland for other purposes such as production of bio-fuels, mineral exploration, 

large-scale farming for export and cutting off fertile zones have left large tracts of land horded by 

rich buyers for limited use which undermines efforts to food security. Arid and Semi-arid Lands 

(ASAL) in Kenya are no exception. Kenya, particularly the north accounts for about 1.6 million. 

There has been an increase in food insecure populations since August 2014 in the areas of 

Marsabit, Wajir, Isiolo and Garissa and noticeable water depletion that has necessitated 50% 

more trekking time for pastoral communities seeking for water points (Nyariki, 2007).  

 

An estimated 1.1 million People are acutely exposed to ravages of food insecurity. Alongside 

other factors discussed above; diseases and livestock ailments; conflict scenario including the 

threat of Al shaabab has not made it any easier. However, in mitigating against food insecurity, 

both national and county governments have together adopted a relief approach, though confined 

in the emergency paradigm, it defeats the concept of sustainable food security. Mobilizing and 

activating drought emergency funds for the Arid and Semi-Arid counties and prioritizing Hunger 

Safety Net Programmes for the critically affected regions is commendable. However, 

undertaking such well-meaning interventions in the absence of a replicable resilience building 

strategy entrenches dependency amongst such communities. There is need that emergency 

oriented programmes be enshrined in a more sustainable intervention that must pursue pro-active 

tendencies, rather than one off projects like distribution of relief food, provision of school meals 

and other feeding programs. The sustainable approach feeds well in to the Malabo Declaration on 

“Accelerated Agricultural Growth and Transformation for Shared Prosperity and Improved 

Livelihoods” of 2014. 

 

The Research Problem 

 

Though the 2013 Global Hunger Index (GHI), which reflects data from the period 2008–2012, 

shows great improvements in global food security, there are 870 million people in the world 

exposed to extreme levels of hunger (GHI, 2013). The GHI score for Kenya for the periods of 

1990, 1995, 2000, 2005 and 2013 are given by the report as 21.4, 21.0, 20.5, 20.2 and 18.0 

respectively showing some slight improvements. However, the 2007 Economic Review of 

Agriculture indicated that 51 percent of Kenyan population lacked access to adequate food. The 

situation seems to have worsened in 2008 and subsequent years as depicted by a high proportion 

of the population having no access to food in the right amounts and quality. Households are also 

incurring huge food bills due to the high food prices. Maize being staple food due to the food 

preferences is in short supply and most households have limited choices of other food stuffs. 

 

The current food insecurity problems are attributed to several factors, including the frequent 

droughts in most parts of the country, high costs of domestic food production due to high costs of 

inputs especially fertilizer, displacement of a large number of farmers in the high potential 

agricultural areas following the post-election violence which occurred in early 2008, high global 

food prices and low purchasing power for large proportion of the population due to high level of 

poverty (Kenya agricultural research institute, 2012). Mobility in labour force to other more 
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promising sectors by the youth, the fastest growing population in the country, from agriculture is 

also a contributing factor to the endemic food insecurity. This is attributable to low investment in 

agriculture, low productivity, poor markets and, consequently, poor returns of agricultural 

produce.  According to Kenya Food Security Steering Group (KFSSG) “October To December 

2013 Short Rains Season Assessment Report” the population in need of emergency humanitarian 

assistance (acute food insecure population) increased by more than 50 percent between August 

2013 and February 2014 because of poor performance of the short rains season, increasing food 

prices and conflicts. Between February and August 2014, about 1.3 million people were in need 

of emergency humanitarian assistance.  

 

The report further points out that the national maize stock balance sheet evaluated on December 

2013 and projected through March 2014 indicates that the maize availability will be 30 percent 

below the five year (2008-2012) average of 2.9 Million Metric Tonnes. By the end of March 

2014, available stocks lasted the country only through June 2014, prompting imports to fill the 

deficit before the long rains harvests reach the market. Such has persisted to today where the 

2017 general elections found its bases with the government being forced to subsidise the 2kg 

packet of maize flour. Therefore, to enhance agriculture, food security and agribusiness for 

community transformation, there is need to empower communities especially those in ASAL 

areas to build resilience to the multifaceted factors to food security, engage in advocacy for 

social justice as well as promoting technological interventions to increase food production and 

environmental conservation. A problem solving approach is then quite appropriate for an 

inclusive discussion and to generate sustainable solutions to the threating food insecurity 

challenge. 

 

Objective of the Research 

 

This study sought to address the gap of engaging the local communities for alternative 

livelihoods given the multifaceted factors which threaten right to food and sustainable 

livelihoods in Isiolo County. This research based advocacy aimed at: strengthening capacities of 

Isiolo county residents on resilience to food insecurity, facilitating the creation and firming of 

local advocacy actions  on their right to food, promoting alternative thinking through green 

technological interventions that increase food production and protect environment from adverse 

global warming. 

 

THE THEORETICAL FRAMEWORK 

 

According to Bodewes (2005) Pastoral cycle is a pastoral theology method developed by Joe 

Holland & Peter Henriot SJ to assist groups responding to social issues. It is widely used by 

social justice workers around the world since the booklet Social Analysis was published by the 

Centre of Concern in 1980. A revised and expanded edition of Social Analysis: Linking Faith & 

Justice was published by Orbis in 1983. It has roots in the ‘see, judge, act’ method of Cardinal 

Joseph Cardijn; the ‘hermeneutic circle’ of Juan Luis Segundo; the methodology of modern 

Catholic Social Teaching; and the spirituality of St. Ignatius of Loyola (Holland & Henriot, 

1983). It is a flexible framework that can be used for pastoral, academic or community action 

purposes (Cranton, 2006). It is not a closed circle. Action leads to a new reality, a new 

experience to be examined. The following diagram describes a pastoral cycle framework. 
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The pastoral cycle framework seeks to answer four key questions: What is happening? Why is it 

happening? What does it mean? How shall we respond? The first question seeks to open “small 

holes” of entering into people’s experience and it involves a lot of dialogue with the people as 

they slowly and keenly unveil their experience up to the core of their understanding. It creates a 

chain of their reality in search of the underlying truth. Here the generated information is purely 

qualitative. The second question seeks to identify facts of the perceived reality using systematic 

method of study. Here the facilitator of the community engages the wisdom of science in explain 

the reality (Hope & Timmel, 1995).  

 

The third question takes the community into a deep reflection of the reality in reference of their 

faith tradition. This enables them to identify with the challenges, awakening them to new 

thinking and understanding of the same lived challenge (Jeketule et.al, 2012). The discussion by 

Einstein, whose essay “Science and Religion” was published in 1954 finds a round table. 

Through the support of the Social Transformation agents, the communities are able to understand 

the statement by Einsteinthat, “Science without religion is lame & religion without science is 

blind.” This means that science and religion are harmonious though they have a distinct but 

complementary tasks: science helps us understand the physical structure of the reality, while 

religion deals with human values, morals, and meanings connected to the reality (Troomer, 

1964).The community realizes their power and capacity to make a move towards a positive 

response to improve their lives and the society at large (Holland, 2006). A new worldview gets 

formed and worldview provides the much needed foundation for new behaviour, attitude, 

thought and assumptions which govern how peoples’ lives and the underlying set of ideas that 

enables people to cope with life  and seek for their rights in a given society (Kuhn, 2012). 

 

RESEARCH DESIGN AND METHODOLOGY  

 

To further understand the gap of responding to the threat of food insecurity in ASAL areas, 

literature review realized that the cause to the phenomenon has multifaceted factors. However, 

What does it 
mean? 

How shall we 
respond? 

Why is it happening? What is 
happening? 

Experience Analysis 

Theological 
Reflection 

Response 
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the response has been one way hence leaving behind important wisdom – the community, 

towards enhancing sustainable livelihoods. The study used survey research design which 

involved gathering data that describe events and then organized, tabulated, depicted, and 

described the data collection. It also used visual aids such as graphs and charts to aid in 

understanding the data distribution. Quantitative method was used to collect data that included 

the use of questionnaires. The study also used qualitative research method to explore the research 

problem in depth, to generate a deeper understanding of the full range of opinions and 

experiences on the problem. Focus group discussions and key informant interviews were of great 

use here. 

 

This research targeted individual and groups engaged in agricultural activities like livestock 

keeping/pastoralism and crop farming. The sample size was broken into 100 respondents for 

quantitative data 5 key informant interviews with professional and people of experience in the 

thematic area and 2 focused group discussions to generate the qualitative findings. The key 

informants included scholars, senior government officials (county and national government) and 

field officer and non-state actor. The focused groups consisted of members from sampled 

community groups in Isiolo County. 

 

The research intended to have 50:50 gender distributions but only managed to sample 55% male 

and 45% female. Only 57% had education level above secondary school while the 43% were 

from primary education level and below. The age gap was between 25 years and 60 years. 

 

RESULTS  

 

Right to food and food Security 

The findings shows that majority of Kenyans are highly dependent on cereals for staples food, 

particularly maize. Most respondents (69.9%) grow cereals, some in large scale but most in small 

scale. 37.9% of the respondents practice livestock keeping mainly for provision of milk and 

meat. Overall, more than 50% of respondents recorded reductions in agricultural production and 

83% had experienced at least an incidence of crop failure and death of their animals due to heavy 

drought. Although traditional crops are highly tolerant to diseases and varying climatic changes, 

only 27.7% of the respondents grow them. 

 

Figure 1: Agricultural activities farmers engage in 
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To assess the dietary habit of the sample areas, respondents were asked about foodstuffs that they 

would or not have. Most respondents expressed their preference for ugali. Graph 2 indicates the 

type of food commonly used by the residents of Isiolo. 

 

Figure 2: The commonly used food item within six consecutive months 

 

 

 

Figure 3: Acreage per type of Agricultural Activity 

 
 

The acreage under different categories of crops is shown in graph 3 above. Further analysis of 

responses from open-ended questions on the types of crops grown and the land sizes occupied 

shows that most farmers carry out their agricultural activities on pieces of sizes less than or equal 

to an acre. 26.9% of the respondents cultivate cereals in small pieces of land of sizes less or 

equal to an acre. 20.6% of the respondents engage in cereals on pieces of land between one and 

five acres. 15.6% of the respondents cultivated traditional crops on pieces of land that were less 

than an acre in size. 22.6% of the respondents grow vegetables on pieces of land less than an 

acre. 7.1% of the respondents engaged in cash crops on pieces of land measuring less than or 

equal  to an acre and 5% on pieces of land that is over an acre but less than five acres. 
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When asked about the reasons that made them engage in the same activities for over two years, 

49.2% of the respondents said they were dependent on farming for income generation to meet 

their needs. 21.3% depended on it for their food sustenance. 39.2% of the respondents consider 

farming a major source of income as their harvest improved (see graph 25). This could indicate 

the effects of individual motivation have effects on the production. As shown in the qualitative 

responses. 

 

Qualitative responses: 

 

Respondents made the following comments; 

 

It is the sole economic activity to supplement income 

It pays my bills 

It has raised my tuition fee thus I progress in academics 

When we sell milk we get money for domestic use 

Because it is my source of food 

For food security and sustenance 

 

Figure 4: If the responds engaged in the above activities (Figure 3) for over 2years, what has 

made them engage in the same activities  

 

 

 
 

 

 

In addition to the above findings; the qualitative shed more light on why one could engage on the 

same activity in consecutive years. Their responses include the following; 

 

Habit of our village 

Lack of alternative crop since there is no water 

Lack of alternative means of livelihood  

Lack of enough funds to try optional methods of farming 

I found my parents doing it, no other good crop to plant. 

 

When asked to indicate the statement which could explain their level of production; 47% of 

respondents produced less than the yields of the previous year, while 20% produced the same 
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yields as previous year. Only 33% of the responds in Isiolo produced more than the previous 

years. The livestock farmers noted that their livestock produce reduced every year. 

 

 

 

 

 

 

Figure 5: Measuring the level of production 

 
 

 

 

 

 

 

 

Figure 6: Factors contributing to change of agricultural activities: 

 
 

The changes from one agricultural activity to another were occasioned by poor markets, demands 

for alternative crops, high costs of inputs, and changes in weather and ecology as well as 

government policy. Climate change accounted for the most changes in agricultural activities 
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among the respondents as the graph below shows. 34.8% of the respondents said that varying 

and unpredictable changes in weather patterns was the main cause for changing from one 

agricultural activity to another. 26.5% of the respondents cited high cost of inputs while 25.1% 

said the changes at the markets as reasons for them shifting from one activity to another. These 

reflect concern of respondents and the need to address the question of the cost of inputs and 

provision of stable markets for agricultural products.  

 

 

Figure 7: Factors that influence farmers’ decisions regarding their agricultural activities check: 

 

 
 

Farmers are influenced by many factors when determining the agricultural activities to engage in. 

The cost of production has the highest influence at 76.6%. 66.1% respondents consider demand 

for commodities, and 66% consider prices of the produce as graph 7 above shows. 48.6% and 

46.5% respondents consider the ease and cost of going to the market as having great influence in 

their decisions regarding agricultural activities respectively.  

 

 

Figure 8: The rate at which the factors influence agricultural activities: 

 
 

Although farmers feel that with more funds they can do better only 29.4% feel that access to 

loans has strong influence on their farming activities. This may explain the low willingness of 

76.6

66.1

66

48.6

30.8

16.5

17.4

26.2

25.3

37

33.6

28

3.1

5.8

6.5

12.3

26.2

47.2

1.9

2

2.2

2.1

9.3

8.1

0 10 20 30 40 50 60 70 80 90

cost of production

demand for your products

commodity prices

ease of getting market

government policy

cultural practices

Series4 Series3 Series2 Series1

0

10

20

30

40

50

60

70

80
76.6

66.1 66

48.6

30.8

16.517.4

26.2 25.3

37
33.6

28

3.1 5.8 6.5
12.3

26.2

47.2

1.9 2 2.2 2.1

9.3 8.1

Factors influencing agricultural activities



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

204 | P a g e  
 

farmers to take loans for agricultural activities. 12.3% of the respondents cited international 

policies having strong influence in decisions regarding their agricultural activities. Other factors 

that influence agricultural activities are shown in graph 8 above. 81.2% of respondents cited 

rainfall patterns while 76.7% of them cited soil fertility as having which had strongly influence 

on their agricultural activities. 46.3% of the respondents cited soil erosion and 45.9% cited 

deforestation as having great influence on their agricultural activities. 

 

 

 

Figure 9: opinions on food security  

 

 
 

 

Respondents’ opinions on what should be done to enhance food security recommended that 

farmers be supported with farm inputs subsidies (23.6%) and 20% said there is need for 

enhanced capacity building for farmers. Provision of water and irrigation system (12.7%) was of 

importance while storage (11.3%) could ensure food preservation to be used in time of 

calamities. 

 

 

Land and food security 

 

Figure 10: Significant changes on land use in the area 

 
 

 

Changes in land use were acknowledged by 66% of the respondents noting that this has 
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in their areas. The difference of opinions was influenced by the agricultural activities the 

responds were engaged in. Through the key informant discussions, it was realized that there has 

been tremendous changes in land use, with 41.8% of respondents having noted that the land was 

being used for crop production before the change occurred; 26.5% observed that it had been idle, 

15.1% that it had been used for livestock keeping and 11.1% observed that it was a forest. 

 

 

 

 

 

Figure 11: adoption to new agricultural activities in the area 

 

 
 

Question on farmers’ adoption of new agricultural activities and methods indicted that 64% of 

the respondents had observed horticulture farming being practiced in their area, 18% the use of 

green houses, 12% observed the practice of apiculture (bee keeping) and Livestock keeping 6%. 

Group discussions feedback included;  

 

Most of the land in Isiolo is public land, communal land. 

Not many people have individual title deeds but this is not a problem for farming or lack 

of farming 

Most of the land lies idle while in various places there is irrigation 

Majority of the people in Isiolo have not embraced the importance of crop production 

 

There are large scale (like 5 acres) farming basically for tomatoes, however, because there is no 

land ownership, they lend the land to the visitors.  

 

 

The key informant interiews on land access brought out the following; 

 

✓ There is a land policy in place however, there is need for land use policy that outlines the 

amount of land one has to have in order to produce food 

✓ The constitution gives access to land but women are still unprivileged due to cultural 

practices 

✓ The main challenge is the desire to own land as opposed to land access 
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✓ Land is a significant factor in the identity of any individual and usually emotive issue. 

The government should therefore provide documents to ensure secure land tenure 

✓ There is an attachment to land as a source of power – huge chucks of idle land 

✓ There is need for change of attitude towards land as a source of wealth or a possession to 

a commodity needs to be emphasized. 

✓ People own huge chucks of land which they leave idle while others do not have land to 

use for food production. 

✓ The government ought to tax land to make people use land to increase food productivity. 

✓ People need to change attitude that I have to grow food in order to have food. 

✓ Government and other stakeholder support to increase food productivity among the 

residents 

✓ Stop the dependence on rain-fed agriculture and adopt alternative thinking 

✓ Adoption of necessary and tailor made technology 

✓ Provision of subsidies in terms of farm inputs e.g fertilizers and use of extension officers 

✓ Need to consolidate farms to increase productivity 

✓ Need for feeder roads  which is now the responsibility of the county government 

✓ Government can lease land to foreign investors so long as they produce food for the 

country, share the technology and offer employment to the local people 

✓ If investors are allowed to access fragile ecosystems it would also lead to environmental 

damage. 

✓ Large scale farming is good as there is more productivity that can feed the ones who are 

not farming. 

✓ Government and other stakeholders need to collaborate with the local to find safety nets 

(factories or industries) for livestock keepers and warehouses for storage of products in 

Isiolo to ensure their security and safe from calamities. 

✓ The feeder roads should be enhanced to easy the transportation of farm produce to the 

nearby markets. 

 

CONCLUSION 

There are worrying trend in food production in the country due to a combination of factors such 

as drop in yield per hectare, subdivision of agricultural land and weak support from stakeholders 

(on issues relating to the cost of production and markets) on food security. Cereals (mainly 

maize) form a big part of the Isiolo community diet even though most residents would prefer 

traditional foods in the absence of their favourite staple diet. There is decline in the production of 

the traditional crops across the county. Food security is also threatened by changes in land use 

that are characterized by changes within the agricultural sector (from one agricultural activity to 

another) or movement from agricultural activities to non-agricultural activities. This is due to 

ecological factors, market forces and policy issues. 

 

Changes in climate have affected every farmer in Isiolo. Many have experienced crop failure 

decline in productions, and death of livestock due to increase in pests and diseases and erratic 

weather patterns. Pollution is also a major challenge to many respondents. The major sources of 

pollutants are industries, poor waste management and deforestation. 

 

While the demand for produce, cost of production, commodity prices, ease of getting to the 

market and access to credit highly influence on the choice of agricultural activities, fewer 

farmers are members of co-operative unions that could have provided alternative markets, loans 

and trainings. 
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Although Kenya is a signatory of Maputo declaration (2003) that requires the government to 

allocate 10% of its budget to agriculture, 2013/2014 budget was 4%. As a result the government 

seems to be struggling to assist small scale farmers. Agricultural extension services meant to 

support farmers, for instance, are not felt by many of the respondents. In addition, most farmers 

find it difficult to access the available subsidized inputs such as fertilizers and seeds. Capacity 

development among the farmers is also lacking. Of big cry is that the community feels that they 

are left out on decisions on food security in the area and yet they are directly affected by the 

decision. The grabbing of land by “private investors” and the political class is becoming a threat 

to the livelihoods of Isiolo. Pastoralist feel they are pushed on the periphery for the change in 

land use hence leaving them vulnerable and powerless to other threats of food security. 

 

REFERENCES 

Bruce, J. (2009). Kenya land policy: analysis and recommendations: ARD, Inc 

Cranton, P. (2006). Understanding of promoting transformative learning. a guide for educators 

 of adults (2nd ed.). San Francisco: Jossey – Bass. 

East Africa Community. (2011 -2015). EAC food security action plan. Arusha: EAC. 

Government of Kenya, (2015). The 2014 Short Rains Season Assessment Report. Kenya Food 

 Security Steering Group (KFSSG), February Report.  

Holland, J, & Henriot, P. (1983). Social analysis: Linking faith and justice, revised ed., New 

 York – Washington: Orbis Books.  

Holland, J. (2006). The roots of the pastoral circle in personal experiences and Catholic Social 

 Tradition. In F. Wijsen, P. Henriot, & R.Mejia (Eds), the pastoral circle revisited (pp.23-

 36). Nairobi: Pauline Publication Africa. 

Hope, A. & Timmel, S. (1995). Training for transformation: A handbook for community workers

 (Vol. I- III, revised ed) Weru: Mambo Press.  

Njunguna, H. K. & Baya, M. M. (1999). Land reforms in Kenya: the institution of surveyors of 

 Kenya perspective.  

 Available at https://www.fig.net/pub/proceedings/korea/full-papers/pdf/ 

Jeketule, J. S., Mapopa, O. M., Pierli, F., & Katuse, P. (2012). Management for social 

 transformation. Nairobi: Paulines Publications. 

Kenya agricultural research institute, (2012). Available at 

 http://www.kalro.org:8080/jspui/handle/0/11050 

Kenya Food Security Steering Group (KFSSG). (2013). Short Rains Season Assessment Report: 

 Available at  http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-

 detail0/en/c/222358/ 

Kenya Food Security, (2015). Available at http://www.foodsecurityportal.org/kenya/food-

 security-report 

Kuhn, T. (2012). The structure of scientific revolutions. Chicago: University Press. 

Mulama, J. (2010). Clamer for food: New internationalist, 487 (10). 

Nyariki, D. M. (2007). Kenya Position Paper on the Horn of Africa Initiative on Tackling Food 

 Insecurity, 2 - 9. 

O’Brien, E. (2011). Irregular and illegal land acquisition by Kenya’s elite: trends, processes and 

 impacts of land grabbing phenomenon. International land coalition: 

 http://www..landcoalition.org.   

Toomer, G. J. (1964).   Achievement in the development of scientific method.  Tawin: Ibn Al- 

 Haytham 

Wakibi, S., Gichuhi, W., & Kabira, W. M. (2015). Food Security Score for Kenya. NoU 

 journals: Nairobi University. 

https://www.fig.net/pub/proceedings/korea/full-papers/pdf/
http://www.kalro.org:8080/jspui/handle/0/11050
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-%09detail0/en/c/222358/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-%09detail0/en/c/222358/
http://www.foodsecurityportal.org/kenya/food-%09security-report
http://www.foodsecurityportal.org/kenya/food-%09security-report
http://www..landcoalition.org/
https://en.wikipedia.org/wiki/G._J._Toomer


Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

208 | P a g e  
 

 

 

 

 

 

SUB-THEME 2: TRANSFORMATIVE DEVELOPMENT THROUGH LANGUAGE, 

CULTURE AND COMMUNICATION TECHNOLOGY 

 

 

 

 

GUEST SPEAKER 

 

Prof. Mugendi  M'Rithaa 

 

Prof. M'Rithaa is an industrial designer, educator and researcher 

at the Cape Peninsula University of Technology in South Africa. 

He holds postgraduate qualifications in industrial design and 

higher education, as well as a doctorate in universal design. 

M’Rithaa is passionate about various expressions of socially 

responsive and responsible design, including design for 

sustainability, participatory design, and universal design. His 

speech is onan Afrikan Perspective on Socially Conscious 

Design. 

 

 

 

 

An Afrikan Perspective on Socially Conscious Design 

Mugendi M'rithaa 

Cape Peninsula University Of Technology 

 

 

 

 

 

 

 

 

 

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

209 | P a g e  
 

 

A Complexity of Kiswahili Pairwise of Verbal Extensions: Algorithmic Approach 

 

Chípanda Serikal Simon 

ST. Augustine University of Tanzania 

serikalchipanda@yahoo.com 

Hilda Pembe 

The Open University of Tanzania-Tanzania 

hilda.pembe@ out.ac.tz or borapembe @yahoo.com 

 

ABSTRACT 

 

The paper describes semantics architecture of morph pairwise in Kiswahili verbal extensions. 

Kiswahili morphology is well documented, though semantic descriptions of these morphs are 

ignored and the theory for handling them. For instance some verb morphs are silent semantically 

though morphologically exhibit i:e the verb wa-sh-i-k-a ‘burnable’ in Swahili language is 

difficult to explain the sense and its constituents, and most of the speakers and writers generalize 

such verbalizers senses and ignoring each constuent’s sense such behavior needs to be described 

at length and the way of handling them theoretically. Cognitive Grammar was the theory applied 

for data analysis. The theory describes that meaning can be figured out basing on not only by 

word constituencies but context and experiences of the language users. The technique for data 

collection was documentary reviews of which 5 sources were reviewed to see how such 

derivations have been generalized semantically against algorithm architecture then depicting the 

generalized data for more algorithm analysis.  It was found that, a step by stem derivations may 

make us understand the silent semantics of verbal morphs and their implicit senses other than 

generalizing them. Thus since Kiswahili is becoming a global language and East African in 

specific, its grammar should be well identified. 

 

Keywords: Kiswahili, verbal extensions, pairwise, algorithm, semantic architecture 

 

INTRODUCTION   

 

This paper aims at describing of morphological algorithm of Kiswahili pairwise of verbal 

extensions in the scope of semantics. Kiswahili language has been well documented in term of 

verbal extensions (Doke, 1943; Ashton, 1944 and Khamis, 2008), though in terms of semantic 

variability there are areas in research which need to be well clarified in this language, and this is 

nothing but semantic algorithm of some derivations.  

 

Literatures have been documented in pertinent to Swahili Verbal Extensions as in Khamis (2008, 

Kihole, 2008, Lothi, 2002, Mdee eta al, 2013 have discussed a lot in pertinent to Kiswahili 

Verbal morphsꞌ pairwise though they did not adhere to semantic step by step algorithm1. The data 

in 1 below illustrates the phenomena2: 

                                                        
1The tern algorithm is used in this paper unlike the way it is applied computationally, here it is used 

mechanically being it each morph reflects its own semantics hence morpho-semantics 
2The following are abbreviations used in this paper:  

STAT= Stative  
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1.a) Sumbu-a                                                                                                                                            

Annoy-FV                                                                                                                                       

‘Annoy’ 

    b) Sumbu-k-a                                                                                                                                            

Annoy-STAT-FV                                                                                                                                       

‘Annoy able/disturbed’ 

     c) Sumbu-k-i-a                                                                                                                                            

Disturb-STAT-APPL-FV                                                                                                                                       

‘Annoy for/to’ 

    d) Sumbu-k-i-an-a                                                                                                                                            

Disturb-STAT-APPL-REC-FV                                                                                                                                       

‘Annoy for each other’  (Khamis, 2008:172) 

 

The data in 1a) has no derivation, whereby in 1b) there is derived stative morph –k– which is 

known as a valence decreasing argument in Bantu. In 1c) we observe the ordering of two 

morphs: stative –k– and applicative –i–. In 10d), three morphs are being ordered in a single root, 

these are stative, applicative and reciprocal. The ordering of the two morphs (cf, 1c) and three 

morphs (cf, 1d) indicate contextually that, most of Swahili speakers inhibit the semantic content 

of stative morph, that is why the semantic realm does not exhibit stative logical form (LF) as it is 

shown above. However, I peal to saying, this area of exhibition morphs in pertinent to their 

semantic content has not been taken into account despite the claim that Kiswahili has been much 

documented.  

 

The pairwise of applicative –li– and passive –w– from the verb sumbua ‘annoy’ brings another 

tantamount claim in relation to semantic interpretations. This means that the two morphs do not 

explicitly show their sense and even the native speakers themselves generalize their semantic 

content. The data in 2 below illustrates the phenomena: 

1.a) Sumbu-a                                                                                                                                            

Annoy-FV                                                                                                                                       

‘Annoy’ 

    b) Sumbu-li-a                                                                                                                                            

Annoy-APPL-FV                                                                                                                                       

‘Annoy for/with’ 

     c) Sumbu-li-w-a                                                                                                                                            

Annoy-APPL-PASS-FV                                                                                                                                       

‘Be annoyed (for/with)’ 

The data in 2b) shows that applicative morph –li– is ordered together with passive morph –w– 

but each sub categorization frame’s sense does not account its semantic independences. When 

Swahili speakers are in conversation (consider 2c) the first sense in their schema is passive and 

not applicative. This can be justified from 3 Swahili structure below: 

                                                                                                                                                                                   

FV   = Final Vowel  

PASS= Passive  

CAUS= Causative  

Cf   = cross reference  

APPL- Applicative  

SP =Subject Prefix agreement  

P = Preposition   

TNS =Tense  
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3.  Juma a me sumbu-li-w-a na Mwizi                                                                                                                    

Juma-SP-TNS-annoy-APPL-PASS-FV-P.2thief                                                                                                  

Juma has been annoyed (by the thief)                                                                                                          

 

Taking the meaning (cf 2b) of applicative morph when alone, it is confusing the fact that the 

sense of applicative when ordered together with passive is reduced, it shows as if such morph is 

latent or is not activated by speakers of the language. The data in 3 shows applicative sense is 

reduced or inactivated. However, new approach of Swahili pairwise analysis is required to 

contributing to linguistics theoretical morphology. The step by step analysis is important in the 

sense that each morph may be understood it’s either morphological or semantic content in any 

word formation process.  

 

This behavior of opacity is displayed to other Bantu languages including Kisukuma, (Chípanda, 

2017 and Citumnuka, Chavula, 2016). Kisukuma is the language spoken in North western part in 

the United Republic of Tanzania and Citumbuka is the language spoken in Northern region of 

Malawi and also in the Lundazi district of Zambia. The data in Citumbuka illustrates semantic 

opacity in 4 below:  

4.        Timb-an-il-an-a pa                                                                                                                                                                      

Hit -REC-APPL-REC-field                                                                                                                                                                            

‘Hit each other at the farm/crop field.’  (Chavula, 2016:208) 

 

The data in (4) shows that there are three ordered morphs together namely: reciprocal, 

applicative and reciprocal. The semantics of the sentence does not reflect the sum of its parts as it 

is in other lexical words. Therefore, a fully description is needed to capture this behavior and that 

new theoretical paradigm is needed to explain such kind of semantic scope of each morph where 

applicable other than generalization from the written literature. As Corbin and Strauss (2008:21) 

who are of the opinion that the problem can be drawn from non & technical literatures. 

Therefore, the current study in pertinent to Kiswahili complexity verbal extension pairwise will 

shed light to understanding explicitly the important of semantic algorithm –which is a step by 

step technique of analyzing linguistics sub categorization frames.  

 

Mdee et al, (2013) have shown the data from Kiswahili dictionary of twenty one century, the 

derivation of the verb iga which means ‘imitate’ ignores the ordering of applicative passive 

pairwise as if is ungrammatical or absent in its lexicon. The data in 5 below illustrates the 

phenomenon: 

5.     Ig-iw-a                                                                                                                                            

Imitate-FV                                                                                                                                       

‘Be imitated’ 

The data in (5) shows that the passive morph –iw– has been attached to the verb iga which means 

imitate and form igiwa imitated. Under the level of analysis most of Swahili speakers and writers 

have been generalizing the phenomenon. Since the diction has an applicative –i– attached to the 

verb entry iga as it is indicated below:  

6.     Ig-i-a                                                                                                                                            

Imitate-APPL-FV                                                                                                                                       

‘imitated for/with’  (Mdee et al, 2013:150) 

 

Therefore it is not appealing to have the derived verb Igiwa (cf, 5) and claim to have only one 

morphwhich isnothing but other than two morphs as in applicative –i– and passive –w–, as 7 data 
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illustrates: 

7.     Ig -i -w -a                                                                                                                                            

Imitate-APPL-PASS-FV                                                                                                                                       

‘Be imitated (for/with)’ 

 

 

The data in (7) shows that two morphs namely: applicative and passive have been ordered 

together simultaneously in a single verb Iga, and each morph has its own semantics despite the 

generalization of meaning which has been operationalized by Swahili writers and the speakers as 

it has been shown elsewhere (cf, 5) in this paper.   

 

However, the literatures and the data available (cf1- 7) shows that there is a less/incomplete 

knowledge in Swahili pairwise of verbal extension other than generalization. As Booth, 

(2003:59) argues, ‘research problem is motivated not by palpable unhappiness but incomplete 

knowledge or flawed understanding, thus we can solve it not by changing the world but by 

understanding it’. Therefore, such incompleteness of the knowledge in Swahili data above needs 

re-analysis.  

 

METHODS OF DATA COLLECTION   

 

The technique used in data collection was documentary review, 4 Swahili books including 

Swahili dictionary of 21th century were purposively selected and reviewed. These sources were 

read one by one basing on the topicalized morphs under discussion to see how Swahili data are 

being treated Vs their semantic scopes. Content analysis was used during data analysis; the data 

were analyzed verb morph by verb morph and assigning each morphʹs semantics basing on the 

study objective.   

 

FINDINGS  

 

This sub section discusses the findings on complexity of Kiswahili pairwise of verbal extension. 

As we stated elsewhere in this paper, the data are from written Swahili literatures and documents 

in general. In arriving to data, the researchers started by taking one lexical verb which is already 

derived in literatures, the making morphological passing following the glossing rule. From this 

base the meaning being obtained from each attached morph was considered literary and non 

literary to avoid generalizations.  The paper found that most of Swahili morphs ordering have 

been well documented morphologically, though semantically are not well analyzed. Meaning of 

the ordered morphs has not been glossed provided that such morphologization have been spoken 

or written by writers or speakers of the language. The data in 8 below illustrates some 

complexity: 

8.  Ach -i -an -i -a                                                                                                                                            

Stop -PPL-REC-APPL-FV                                                                                                                            

‘Stop for each other’    (Kihore et al, 2008:60) 

 

In (8), it is observed that the verb acha ‘stop/leave’ has been ordered with three morphs namely: 

applicative, –i–, reciprocal, –an– and applicative –i–. The semantics of each morph ordered 

morph has not been shown, other than the general meaning of the two morphs —applicative and 

reciprocal morphs. Kihore et al did not provide glossing of these ordered morphs in hand. This 

kind of generalization is inextricably to understanding the semantics of each allomorph of the 
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language, though such contextual sense is concomitantly virtue in pertinent to the scope of 

cognitive theory (Taylor, 2002) who is of the opinion that the derived word has both peripheral 

and core senses. Thus, the current discussion, the generalized sense is nothing but peripheral 

sense. It must be noted that the gloss given above is from author’s experience to other writer and 

speakers of the language.  

 

 

However, following algorithmic approach—a step by step procedure of solving a problem, the 

structure of the language has morphs which are ordered not accidentally, it is the matter of 

analysis which would house semantics of step by step morphs as in 9 data below:  

9.  a) Ach -i-aStop-APPLI-FV                                                                                                                                           

‘Stop for’ 

    b) Ach -i-an-a                                                                                                                                           

Stop-APPL-REC-FV                                                                                                                                           

‘Stop for each other’ 

  c)Ach -i -an -i -a                                                                                                                                              

Stop-APPL-REC-APPL-FV                                                                                                                                           

‘Stop for each other for/with’ 

 

The data in 9 a), b) and c) shows that each morph has its own semantics, in other words for 

instance, step three of 19c) shows that there are three individuals following the fact that, the two 

applicative allomorphs represent two arguments. The sentence in 10 below gives more detail 

explanations: 

10.  a)Juma a-me mw-ach -i-a mtoto                                                                                                                                           

Juma-SP-TNS-OB-quit-APPL-FV                                                                                                                                           

‘Juma has quitted for the child’  

b)Juma na Masanja wa-me ach -i-an-a mtotoJuma-C-Masanja-SP-TNS-quit-APPL-AREC-FV-

child                                                                                                                                           

‘Juma and Masanja have quitted each other for the child’  

     c)Juma na Masanja wa-me ach -i-an-i-a mtoto                                                                                                                                          

Juma-C-Masanja-SP-TNS-quit-APPLA-REC-APPL--FV-child                                                                                                                                           

‘Juma and Masanja have quitted for each other for the child’ 

 

The sentence in 10a) shows that there are two arguments namely: the external argument Juma 

and the internal argument Mtoto ‘child’. Semantically, the external argument has done the action 

of quitting for the child.  The sentence in 10b), there are also two participants following the fact 

that the addition of reciprocal morph (valence decreasing) reduces one case—the internal 

argument. Therefore, the meaning shows only the function of the external argument — being the 

subject and the internal argument being objective case in syntax. As a matter of facts, in 10c) 

there are three arguments the first two arguments are triggered by the first (applicative) and 

reciprocal morph while the third is triggered by the second applicative morph. This form of 

ordering in Bantu languages has been difficult to process as the result of linguistics 

generalization. The data in the table below shows how step by step derivations accounts for 

Swahili verbs ordering: achiania: 

 

Table 1: The input word: achiania  

Root  <i> <ii> <iii> Features 

Ach- -i-   +v 
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  -an-  -v 

   -i- +v 

 

The derivation in the above table shows that each step of derivation accounts both morphology 

and syntax in pertinent to the meaning of the derived element being it a morph. The sign of <+v> 

implies productive suffix or valence increasing argument and the <–v> implies non productive 

suffix or valence decreasing argument to the predicate structure. The number of arguments 

depends on the kind of suffixes being ordered to the verb. That is why (cf, <ii>) the derivation of 

the reciprocal –an– has the same number of arguments with the derivation (cf, <i>) of the 

applicative –i–. This is because the reciprocal is the valence decreasing and it reduces one 

argument in the predicate structure. The second applicative morph (cf, <iii>) has added the 

number of arguments up to three since it is the valence increasing as it is in the first step. It must 

be noted that the number of steps depends on the limit of the ordered morphs in the language 

under discussion, and that in Kiswahili, the maximum number of verbs morph ordering is four 

(see Kihore, et al , 2008) unless otherwise stated.  

 

The other discussion can be drawn from the Swahili verb waka ‘burn’ whose stem is wa-, that is 

to say the stem wa- in pertinent to verb derivation is often used with stative –k–which is 

inactivated or latend morph, as in wa-(ka) ‘burnable/able to burn’. Moreover, as it may, if this is 

taken as it is (word verb) waka —its derivation ends to two steps as it is shown in 11 data below:  

 

11.  a) Wak-a                                                                                                                                      

Burn (STAT)-FV                                                                                                                                 

‘Burn/Burnable’  

       b) Wak-i-a                                                                                                                                      

Burn (STAT)-APPL-FV                                                                                                                                 

‘Burn to/in’ 

       c) Wak-ik-a                                                                                                                                      

Burn (STAT)-STAT-FV                                                                                                                                 

‘Able to burn’ 

       d) Wak-iw-a                                                                                                                                      

Burn (STAT)-PASS-FV                                                                                                                                 

‘Be burnt’ 

 

The data in 11 shows that the Swahili word waka ‘burn’ is taken as a full word whose stative 

morph –k– is inactive in use. That is why the meaning being derived shows as if such stative 

does not work following the fact that the meaning is not the sum of its parts. The blacked 

indicates that –k– is stative  

 

However, when wa- is taken as the stem of the word waka—its derivation takes other form of 

ordering morphs e.g. causative morph in which other morphs like stative, passive, reciprocal 

appears far from the stem. It is from this account, a step by step analysis of the stem wa- is re-

analyzed in the table below: 

Table 2: The input stem: wa- (sh-i-an-/-wa-/-ik-a) 

Root  <i> <ii> <iii> Features 

wa- -sh-    +v(alence) 

  -i-  -v(valence) 

   -w-/-k-/-an- -v(valence) 
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The stem wa- as we see in the above table, has been derived up to three morphs maximally. It 

must be noted that at step three, any of the listed morphs can be ordered from the stem alone and 

not simultaneously.  See in 12 data below: 

  

12.  a) Wa-sh-i-w-a                                                                                                                                      

Burn-CAUS-APPL-PASS-FV                                                                                                                                 

‘Be made to burn for’  

       b) Wa-sh-i-an-a                                                                                                                                      

Burn-CAUS-APPL-REC-FV                                                                                                                                 

‘Cause to burn each other’ 

       c) Wa-sh-i-a                                                                                                                                      

Burn-CAUS-APPL-FV                                                                                                                                 

‘Cause to burn for/in/to/with’ 

       d) Wa-sh-i-k-a                                                                                                                                      

Burn-CAUS-APPL-STA-FV                                                                                                                                 

‘Able to burn (make be able to burn for)’ 

 

The data in 12 evidenced that wa- is the stem of the word waka ‘burnable’ in Kiswahili language 

and its derivation can start soon after the stem. For that matter the morph –k from the stem wa 

(ka) is the stative morph and its semantic scope would be the ability of something to burn/be 

burnt.  This is a complexity of Swahili pairwise of verb ordering because most of the Swahili 

speakers and writers do not consider such deepness understanding other than making 

generalization both morphologically and semantic scopes. This can be seen in 12d) data washika 

where the meaning of the derived verb is complex to process following the fact that stative has 

proceeded causative as the result causative reduces its conceptual power.    

 

The ordering of causative allomorphs as in –ez– and –esh– also gives evidence on how Swahili 

verbs ordering of verbal extensions must be treated carefully. Although it is obvious for the 

causative being productive, in some contexts its productivity cannot be in all verbs of Kiswahili 

language. The data in 13 below illustrates the phenomenon of its complexity ordering:  

 

13. Pend-ez-esh-a                                                                                                                                      

Love- CAUS-CAUS-FV                                                                                                                                 

‘Cause to appear good’  

 

The data in 13 shows that the verb penda ‘love’ has been followed by two causative allomorphs, 

though the semantics of each morph is not derived. This means that, the speakers of Kiswahili 

language make generalization as it has been stated elsewhere. The causative –ez– acts as 

instrumental morph—it adds material condition which leads to good or something/somebody to 

appear well/smart and good physically. Consider the sentence in 14 below: 

14. Juma hu-pend-ez-a Nguo                                                                                                                           

Juma-ASP-love-CAUS-FV-Clothes                                                                                                                  

‘Juma appears good (because of clothes)’  

The structure in 14 data shows that Juma becomes good/smart when he wears clothes. This 

means that there is no argument being added other than something (material) which triggers his 

smartness. As a matter of facts, when such structure is ordered together with other causative –

esh–, only one argument is added as it is shown in 15 data: 
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15. Juma hu-m-pend-ez-esh-a Mke-o                                                                                                                           

Juma-ASP-OM-love-CAUS-CAUS-wife-OM                                                                                                                  

‘Juma makes your wife appear smart’.   

The derivation shows that, the causative –esh– morph has explicit argument whose position is 

covered by prefix object marker –m– and the final object marker –o– in the word mkeo ‘your 

wife’. The causative –ez– morph is a logical form (LF) which has objective function in the sense 

that a person can make himself/herself appear smart. The other phenomena can be drawn from 

the ordering of applicative –e–/–i– and –le–/–li–allomorphs, the ordering of these allomorphs 

appears in succession, thus, the former is ordered first then the latter.  The data in 16-17 below 

illustrates the process of deriving the verb piga ‘beat’ and choma which means hit:  

 

16.  a)pig-i-a                                                                                                                                                   

Beat -APPL-FV                                                                                                                                     

‘Beat for’ 

b)pig-i-li-a                                                                                                                                                   

Beat-APPL-APPL-FV                                                                                                                                     

‘Pass (something) to’ 

 

Different explanations can be taken into account between applicative allomorphs e–/–i– and –le–

/–li–, the data in 14a)  shows the action of beating has been done for somebody—hence one 

argument predicate. The applicative morph –li–, has meaning of its own entity, and that it has 

immersed the meaning of the morph proceeded. This means that such applicative morph is used 

in the context of playing football. In this contention, it is evident that when applicative –i– 

proceed –li– the neat sense changes to the contextual sense as it is encoded in (Kövecses and 

Radden, 1998) who of the opinion that put that the element in a word may metonymically be 

manifested in the sense that one conceptual entity, the vehicle, provides mental access to another 

conceptual entity, the target within the same domain e.g. playing for the current context. 

 

Therefore, when a person says <pigilia mpira> ‘pass the ball’ does not refer to the addition of an 

argument other than referring to external and internal argument which is nothing but basic 

sentence structure. More explanations consider the following structure in 16 below:  

16. Kamsoko -ka-m-pig-i-li-a mpira Mavugo                                                                                                                            

Kamsoko-TNS-OM-pass-APPL-APPL-FV-ball-Mavugo                                                                                                                   

‘Kamsoko has passed the ball to Mavugo’ 

17.  
The data in 16 above indicate that, the applicative allomorphs do not specify their meaning each; 

the structure shows as if there is applicative –ili– following the semantics and syntax of it. In this 

data, I appeal to arguing that, since the contextual action sometimes dictates the meaning of 

allomorphs, –ili– applicative morph can be one morph with one argument in the predicate 

structure. The data in 18 below illustrates how the morph may work alone:  

 

18.a)Chom-e-a Pierce,-APPL-FV                                                                                                                                     

‘Pierce for/to/with’ 

 

b)Chom-e-le-aPierce,-APPL-APPL-FV                                                                                                                                     

‘Drilling iron?’ 

 

The morph –e– in 18a) is an applicative with multiple function, it may function to show 
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instrument, location or argument. The data in 18b), shows the two morphs are being ordered 

together, as it is indicated above (cf, 17) the second applicative (cf, –le–) breads the semantic 

application of the first ordered applicative morph. The meaning has changed after the ordering of 

the second morph from pierce to another semantic context of shaping/making/drilling iron 

materials. Therefore, the first morph is a feeding one while the second is the breading morph.  

 

 

This is different from the ordering of applicative morphs of the same form (cf, table 1) whereby 

there is no breading affix/morph. In other words the ordering of applicative-applicative (after the 

intervening of other morph) is allowed in Kiswahili language. The data in 19 illustrates: 

 

19.  a)Pig-i-an-a                                                                                                                                                 

Beat-APPL-REC-FV                                                                                                                      

‘Beat for each other’ 

b) Pig-i-an-i-a                                                                                                                                                 

Beat-APPL-REC-APPL-FV                                                                                                                      

‘Beat for each other with’ 

 

The data in 19) shows the ordering of applicative morph and reciprocal morph and in 19b) data, 

three morphs are ordered of which the two are applicative and the other is reciprocal. However, 

the meaning is transparent in the sense that each morph presents its semanticity.  The first morph 

(applicative) is argumentative morph while the second applicative morph represents reason for 

doing such action.  

 

The data from (Khamis, 2008) gives us another complexity of Swahili pairwise of verbal 

extensions, in the sense that not all morphs are transparent especially, non reproductive morphs 

in Kiswhili language. The data in 20 below explain the phenomenon: 

 

20. a)   Fung-an-ish-an-a                                                                                                                                   

Close- REC-CAUSE-REC-FV                                                                                                                                          

‘Make to close for each other’ 

      b)   Fung-ish-an-ish-a                                                                                                                                   

Close- REC-CAUSE-REC-FV                                                                                                                                          

‘Make to caue to close for each other’  (Khamis, 2008:102) 

 

 

The data in 20a) has three morphs and the meaning reflects the two morphs, this is due to the fact 

the reciprocal is a valence decreasing argument. Therefore, whoever, the reciprocal morph 

repeats does not add θ-roles. Note that the gloss above is my own and not for the author cited, 

ever since Khamis did not provide glossing. However, the data in 20b) shows two causative 

morphs and one reciprocal morph. The gloss shows that each morph has its own figuration 

semantically. Therefore, the three morphs emanate the three arguments. Unlike the data (cf, 15) 

that show the ordering of two causative morphs of different form, the data in 20b) has a different 

conception with which the intervening of reciprocal has created environment for semantic dis 

opacity.  

However, from the above base, the Swahili verb funga may be extended up to five morphs 

ordered together. The table in 3 below shows such form of ordering: 
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Table 3: The input word fungishanishiwa ‘Be made to caue to close for each other at’ 

 <i> <ii> <iii> <iv> <v>  

Fung-       

 -ish-     +v(alence) 

  -an-    -v(alence) 

   -ish-   +v(alence) 

    -i-  +v(alence) 

     -w- -v(alence) 

 

 

The five allomorphs shown above, shows that Kiswhili language verbs can order allomorphs up 

to five maximally apart from the general claim which shows that only four morphs are possible 

to be ordered in a single Kiswahili verb. Therefore, the step by step ordering shown in the above 

table shows that each morph plays its own semantics although it is difficult to process.   

 

 

CONCLUSION 

 

The pairwise of Kiswahili morph ordering of verbal extension play a great role in 

communication system in pertinent to its logical representations. As Kiswahili now is becoming 

a global communicative tool and in East African in particular, its grammar should not be 

generalized where inapplicable — either in written or spoken forms. Let written Kiswahili be 

differentiated from spoken Kiswahili for avoiding generalizations.   
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ABSTRACT 

This paper is an investigation on the role of language, culture and communication technology in 

reconstructing masculinity. The paper argues that there is an apparent disconnect between 

traditional and modern perspectives on what it means to be a man. The paper is guided by 

Raewyn Connell’s notion of masculinity. The paper seeks to examine the disconnect between the 

African traditional perception and the modern view of masculinity. It also analyses the role of 

language, culture and communication technology in the reconstruction of masculinity. The 

information in this paper was gathered through literature review. Among the key arguments in 

this paper is that there is an apparent disconnect between the traditional and modern views on 

what it means to be a man. The paper also argues that there is need to reconstruct the Aftican 

society’s perception of what it means to be a man in order to render it relevant in modern society. 

The paper further argues that language, culture and communication technology can play a 

complementary role in achieving this goal. 

 

Keywords: Masculinity, pre-modern, modern, femininity, partriarchal system, paradigm shift 

 

INTRODUCTION  

 

Philip (2006) argues that in post-modern cultural discourse, the individual is socially constructed. 

As such, the only reality that is known is the one that is created. He therefore categorises 

masculinity and femininity as social constructs created for the individual as set rules that define 

the latter. The study interrogates masculinity in a supposedly pristine and colonial Kenyan 

Maasai society with Philip’s assertion in mind. It highlights the strong influence of culture on the 

masculinity of the main protagonist, Leshao. Through the character of Leshao, Kulet critiques 

both traditional Kenyan notions of masculinity and modern, western values (modern masculinity 

brought by the missionaries through education).  

 

Ole Kulet’s depiction of the dramatic change in maasai view of masculinity  

 

Leshao epitomises counter-hegemonic forces to the dominant mode of traditional masculinity. 

The paper explores a society in transition, and the changing faces of masculinities among the 

Maasai, through the life of the young protagonist Leshao. The young man struggles to 

understand “real manhood” as he is torn between exogenous western values and the traditional 

Maasai (mis)conceptions of masculinities. The paper will seek to find out whether Leshao’s 

“liberating” masculinities can break the shackles of traditional Maasai masculinity. 

 

The paper also revisits the early forms of masculinity in the early black Kenyan society before 

Christianity and colonialism. Key to the paper is to understand how the pre-colonial and colonial 

Kenyan black man negotiates his masculinity during these two dispensations. Was there any 
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conflict in the various ideas of masculinity? The paper reaffirms that the two key ideas of 

masculinity the section will be analysing are traditional masculinity (indigenous) and masculinity 

brought by the missionaries. Indigenous (traditional) masculinity is defined by tribal and group 

practices. On the other hand, the new version of masculinity is strongly influenced by Christian 

and western values. This paper argues that the latter is in a constant struggle with traditional 

masculinity for space within the Maasai socio-cultural context. The struggle originates in the 

clash between traditional, indigenous values and exogenous, western values as a result of 

colonialism. Hauff (2003) aptly captures the clash of these two very divergent cultures when she 

argues that despite the Maasai proving to be resilient, their culture is still very much threatened 

by industrialization and globalization. The above assertion points out to the role of modern 

communication and technology in the reconstruction of masculinity. The emergent forms of 

masculinities bring to fore the idea that masculinities are not static but fluid. Moreover, they are 

socially and historically constructed. 

 

Pristine means before the communities in Kenya had any interaction with the Western or Arab 

world. Hence they were strictly following their cultures which were still uncorrupted or 

unsullied. The study focuses on Henry Ole Kulet’s To Become a Man. The setting of the novel is 

in the Maasai community during the pre-colonial and colonial period. 

 

Henry Ole Kulet centers his work during two periods. The period when missionaries had set up 

centers and were trying to venture into the interior of Kenya. The second period is when Kenya 

had become a British protectorate. In both periods, the Maasai community was experiencing a 

rapid transition from a traditional society to a modern society. 

 

Hauff (2003) points out that the Maasai are one of the most celebrated tribes in Africa. The 

Maasai are a pastoralist group who have lived in Southern Kenya and Northern Tanzania for over 

2500 years. They live communally and rely on their herds for subsistence (Mcabe, Perkin, & 

Schofield, 1992:354).  

 

The transition from tradition to modernity has several ramifications on the Maasai society’s 

masculinities. There is a clash of two types of masculinities; traditional and modern. The Maasai 

traditional culture propagates an ideal form of hegemonic masculinity. This culturally exalted 

mode of masculinity is quite challenging to most men who cannot fulfill these public 

expectations. Nonetheless, they have to struggle so as to be accepted as “real men” by the 

patriarchal society. The patriarchal society wields a lot of power and there is a strong peer 

influence among men of different age-sets among the Maasai. The paper concurs with 

Donaldson’s (1993) argument about the performance of hegemonic masculinity: 

 

The public face of hegemonic masculinity, the argument goes is not necessarily even what 

powerful men are, but is what sustains their power, and is what large numbers of men are 

motivated to support because it benefits them. What most men support is not necessarily what 

they are. (Donaldson, 1993) 

 

Donaldson’s supposition infers that most men practice hegemonic masculinity so as to wield 

power over other men and women. However, men struggle to maintain that power. The biggest 

disadvantage for men, who want to express a divergent form of masculinity from the dominant 

mode, is the strong Maasai communal set-up. Hence there is a lot of policing for the enactment 

of these traditional masculine roles. The new version of masculinity introduced by the 
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missionaries which is an anti-thesis of traditional masculinity is perceived (by the Maasai 

patriarchal society), as effeminate and subservient, compared to the traditional masculinity. The 

gate keepers of traditional masculinity (elders) enforce their “Ideal” version of masculinity 

through cultural practices and groups of young warriors called Morans. Jackson (2002) aptly 

labels that diversion from the ideal masculine norms as “laddishness” (adopting “feminine 

attributes”). 

 

CONFLICT BETWEEN PRE-MODERN AND MODERN PERCEPTIONS OF 

MASCULINITY 

 

The protagonist, Leshao, in To Become a Man, is torn between traditional Maasai masculinity 

and western concepts of masculinity. The father, a traditionalist, wants his son to go on raids so 

as to bring home more cattle. The father’s herd has decreased because he sold some cattle to 

enable Leshao go to school, the latter’s refusal to go for raids is an influence of western values 

that perceive raids as criminal acts. The most valued commodity in this community is the cow. 

Hence one’s wealth is measured according to the number of cattle in one’s herd. Homewood and 

Rodgers (1991) note that cattle ownership influences the construction of Maasai masculinity 

because men decide to get married depending on the number of cattle they own.  Leshao’s father 

blames the son for the poverty that has engulfed the family. The old man believes that his eldest 

son has also brought dishonour to the family having acquired the tag of a coward who cannot go 

on cattle raids. Western values have influenced the school going Leshao, but the father will hear 

none of it. The father had sent the son to school after the missionaries had promised him that 

education would bring him more cattle. The father’s anger increases because Leshao’s age mates 

who never went to school have gone on many raids and brought many cattle to their fathers. On 

the other hand, Leshao still goes to school forcing the father to part with more cattle and yet the 

fruits do not seem to be forthcoming. The father is in a dilemma: the new culture that emphasises 

education as a tool of empowerment and the old order that values cattle ownership and raids.  

 

Leshao who emerges from school is a changed young man who despises cattle raids as archaic. 

He detests the strong element of traditional Maasai masculinity. This really irritates the father. 

This pristine community still upholds traditional aspects of wealth creation and the issue of 

empowerment through education is still very alien. These two emerging perspectives of 

masculinities result in the clash between father and son. The father is a traditional Maasai man 

who is really entrenched in his culture. Mwangi (1990) notes the Maasai community is reputed to 

be one of the most positively impervious to cultural hegemony. He argues that the community 

has resisted western value systems to retain a deep respect for their pre-colonial mores. 

 

Hauff’s (2003) assertion that the Maasai have resiliently struggled to maintain their culture 

points to the Herculean task Leshao faces. He is forced to negotiate different forms of 

masculinities in different contexts. These masculinities among Leshao’s Maasai community are 

centered on cattle and pastoral culture, which influence the socio-economic forces in the 

community, and consequently influence male identities. These masculinities are socially 

constructed by the society he lives in. Morell (2001) argues that privileges and power are 

enjoyed by the people who keep the mores of a particular culture. On the other hand, others who 

have alternative masculinities are not considered “real men”. Culture is one structure that holds 

so much power that an individual may not evade it. Leshao’s community espouses a form of 

hegemonic masculinity to which an individual is forced to confirm. Young Leshao and another 

convert called Stefano, find themselves in this predicament. This dissent has ramifications.  
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In the first chapters of To Become a Man, the missionaries had started setting up schools. 

However, most of the people were not willing to send their children there. This is a resistant to 

the new age of education and communication technology. Leshao, is among the few young 

people who have joined school. The missionaries were trying to penetrate into the interior of the 

country: “Leshao was one of the herds boys, different from the rest in that he had gone to school. 

He still had one term to go…” (4). The father sends his son reluctantly after Leshao promises to 

bring more wealth to the family after finishing school, and also after the mother intervenes. 

During this period, most young Maasai men were joining moranship. These young men would 

later go for cattle raids. Such raids brought a lot of cattle which was a source of wealth. Leshao’s 

father is in a dilemma and is not sure if the decision to send his son to school was right: 

 

The old man had thought if the eight years a boy went to school were to train him to become a 

better moran, then the whole training was a failure since the ones who did not go to school made 

the best morans. The old man was very annoyed at those boys who left school, not because he 

valued school more than he valued his skin sandals, but because their return cast doubt upon the 

promises his son often made to him, saying that as soon as he completed school he would be 

employed and would make him rich. His son’s promises had once been backed by Reverend 

Walker (whom the Maasai simply called ‘Waka’). (Ole Kulet, 1972:17) 

 

Leshao’s father is in a society in transition. Initially, upward mobility was through cattle raids 

and the acquisition of cattle. However, with the coming of the missionaries and colonialists, 

education is now slowly becoming the tool for upward mobility albeit with many challenges. 

Education is struggling to replace moranship and cattle raids in the social construction of Maasai 

masculinity. This brings to fore the malleability of masculinities. Maasai masculinities are not 

static but susceptible to change. An elder, Ole Nkipida, is one person who despite being a Maasai 

has embraced this change. He tries to convince Leshao’s father that it is wise to embrace change 

because society is in transition. However, Leshao’s father, Kerea ole Merresho will hear none of 

it: 

 

‘I wish you had gone around as I did and seen how the other young Maasai boys have 

progressed. They have bought better cattle than the ones we have. We should let our boys be like 

them. Let us not hinder them. You might not see the truth of it now, but I am telling you, we are 

being left behind by other villages because of encouraging our boys to join moranship, let alone 

cattle raids because they are becoming out of date and ─’   

 

  ‘Stop, stop! If you were born a coward, you do not expect to convince others to be cowards. Are 

you not, ole Nkipida? Haven’t you seen young boys of our village become rich overnight just by 

going on cattle raids.... (Ole Kulet, 1972:76) 

 

RECONSTRUCTING MASCULINITY 

 

Education is perceived as a form of escapism from “real Maasai manhood” by the traditionalists 

like Leshao’s father. According to the traditionalists, education is a kind of a shortcut that avoids 

rigours that characterize true moranship like bravery, risk, violence and has “feminized” Maasai 

men. That is why Leshao’s father has the temerity to call a fellow elder a coward. The cowardly 

tag is a big insult especially in a community socialised into warrior hood. The conflict between 

the two opposing masculinities is evident and education is a catalyst for change.  Though Ole 
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Nkipida tries to convince Leshao’s father, Leshao’s father is very adamant that his son will never 

go to school. In fact, Leshao’s late mother is the one who convinces the old man to allow the 

young boy to attend school.  

 

However, in this society, the voice of the woman is not given much space. Leshao’s father seems 

to have changed his mind about his son attending school, but does not want it to appear as if it 

was because of the mother. This scenario corroborates Spivak’s (1988) argument that the voice of 

the subaltern (in this instance, women in the Maasai male dominated society) is never given 

space. Spivak asks the key question whether the subaltern can speak. She points out the voice 

and space of the subaltern is subjugated in the dominant discourse consciously or unconsciously.  

 

De Beauvoir (1949) rightly defines Kerea ole Merresho’s perception of women. She explains that 

humanity is male and defines the female as the “other”. Giele (1978) also concurs with Beauvoir 

when he explains that stereotypical masculinity is portrayed as normal, natural and universal in 

many societies. Thus, how Kerea ole Merresho behaves against women is sanctioned by the 

society. Apart from being obstinate, the father exhibits excessive hegemonic masculinity. Talle 

(1988) contends that the Maasai are a male dominated society and women are subordinate in all 

aspects of culture. He points out that the Maasai culture promotes male dominance and 

subordination of women through customs such as clitoridectomy (female circumcision) and 

forced marriages.Messner (2004) observes that patriarchy (an ideology that privileges 

particularly old men) is a global phenomenon. Thus, patriarchy is not limited to the Maasai but to 

many societies worldwide.  Messner further asserts that the biological fact of being male places 

men in privileged positions. 

 

Leshao has to undergo major challenges so as to try to fit in a highly masculininised society. 

Connell (1995) explains that hegemonic masculinity is constructed through difficult negotiations. 

Leshao and the father are victims of a dominant discourse in the strong Maasai patriarchal 

society. That is why the father is under pressure to make sure Leshao joins the raids and 

abandons school. Lorber (1994) points out that individual decision on gender-role expectations are 

mostly outweighed by societal expectations: 

 

My concept of gender differs from previous conceptualizations in that I do not locate it in 

individual or in interpersonal relations, although the construction and maintenance of gender are 

manifest in personal identities and in social interactions. Rather I see gender as an institution that 

establishes patterns of expectation for individuals, orders the social processes of everyday life, and 

is built into the major social organizations of society, such as the economy, ideology, the family 

and politics. (28- 29) 

 

 

Lorber’s observation explains the predicament Leshao finds himself in. His individual will does 

not count much. His father and society expects him to follow the pattern previous Maasai men 

have followed. If the young man takes a different course it seems that he will be shunned. It is 

rather unfortunate that Leshao cannot ignore these societal forces.  Omalla (1981) explains that 

among the Maasai, anyone who declined to go to war or raid cattle was considered a coward. 

Moreover, the so called “cowards” were not grouped with other men, but instead they were 

rejected. Leshao’s father, in a dialogue with the young man, reveals this: 

 

Your grandfather feared to go on raids and I only inherited ten cows from him. But my 
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grandfather was brave. He fought alone and brought cattle everybody admired. Your grandfather 

saw them all go without increasing any. I wish I was not his son. ‘But my son, what disturbs my 

heart is that you bear a resemblance to him. Your age-group have brought to their fathers and to 

themselves riches while you yourself continue to be a big pipe draining my wealth away. (Ole 

Kulet, 1972:5) 

 

Leshao’s father’s tone reveals bitterness for the son who has not fulfilled the Maasai cultural 

concept of an ideal man. 

 

Imms (2000) explains that: “Sociological theories represent masculinity as an investment in male-

dominated historical and cultural social power structures” (1).Thus Leshao is held hostage by the 

cultural dynamics in his Maasai community that he has to fulfill. By virtue of his gender, the 

young man cannot escape the rigorous rituals so as to make him an ideal “man”. Michael 

Foucault (1977), when theorising about gender and power, argued that power is located in the 

social structures such as social institutions that hold society together as opposed to individuals. 
Leshao is amidst these social forces that do not consider his individuality. The protagonist is striving 

to escape from this traditional dominant notion of masculinity, to the western notions of masculinity. 

The young man believes that the traditional modes of masculinity are outdated. 

 

Leshao’s father, apart from insisting on the son to go on raids, also wants him to get circumcised. 

The old man is preparing Leshao for circumcision and believes that maybe after the ritual, the 

young man would go on raids. Ole Merresho is an embodiment of a typical Maasai man who has 

not been influenced by outside cultures. He is the voice of tradition while Leshao is the voice of 

change. The old man expects circumcision to move Leshao from subordinate masculinity 

(associated with cowardice, marginalisation and not owning property) to hegemonic masculinity, 

which means owning property, courage and going on raids. To Leshao’s father, the young man is 

an antithesis of an ideal man. Moreover, according to the Maasai, it is not any type of 

circumcision; but it must be traditional circumcision. The idea of going to hospital for this rite is 

really looked down upon. In fact, it is perceived as an act of cowardice. When Leshao’s father 

gets information that the young man wants to go to hospital for circumcision, he becomes so 

angry: 

 

To come to the point, I have been fearing that your quietness might be cowardice, cowardice of 

the knife and you might do what the idiot son of Pushka did. If you did that you would not live to 

see the next sun, not if Kerea ole Merresho lived. I cannot imagine my son going to hospital, as if 

sick, just for the mere cutting of the penis … I have been waiting and I have waited for long. 

Today when I told you that you would accompany the other young men on the raid, I expected 

you to tell me you were not yet circumcised.’(Ole Kulet, 1972: 14). Circumcision is meant to 

prepare young men to be tough and bold. These masculine expectations are geared towards 

hegemonic masculinity. 

 

Leshao pinpoints clearly that the pristine period is over. Hence, the Maasai man has to be 

dynamic and change with the times. Protections by the morans and going on cattle raids have 

become obsolete. However, this harsh reality is not going down well with the traditionalists like 

Leshao’s father, who are keen on maintaining their culture.  

 

This paper argues that in traditional Maasai culture, hegemonic masculinity is based on the 

hyper-masculine ideal of the warrior and cattle raider. Leshao’s father is among the elders of the 
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community and is transmitting the dominant culture to his son. The old man fails to understand 

that times are changing, and society is in a form of transition. The old order that held society 

together is under threat from foreign intrusion. Ironically, Ole Merresho’s nature and character is 

culturally praised in the Maasai culture. For instance, Leshao’s father beats up a man sent to 

force Leshao to go back to school. What had contributed to this conflict is the white man’s 

messenger called Stefano Malon (a Maasai converted to Christianity), who had exaggerated the 

white man’s message by adding threats to the old man (84). The messenger had told Ole 

Merresho that if Leshao never went back to school, the white man would send “askaris” 

(Policemen) to arrest the old man. These threats had worked up the old man. His reactions can be 

related to the culture of the Maasai man. Threats and intimidations are not to be tolerated: 

 

But the old man was not of the type to be threatened. Without talking to Stefano or warning him 

of what was to happen to him, he sprang up from where he was seated and jumped high into the 

air with his stick raised above his head. Then he brought it down full force to Stefano’s shoulder. 

Before Stefano knew what was happening, the old man had cudgeled him several times. But 

Stefano was not the fighting type. Reverend Walker’s teachings had softened him. Instead of 

striking back, the women heard him say, ‘The Lord said, if one strikes your right cheek give him 

your left cheek too.’(Ole Kulet, 1972:84) 

 

This incident highlights the clash between the modern and traditional masculinity. Leshao’s 

father Ole Merresho, behaves in a typical traditional Maasai manly way. As expected, he 

aggressively confronts the visitor after being threatened. Not reacting would have been perceived 

by the traditional society, as an act of cowardice. Kerea ole Merresho is one very proud man who 

would never want to appear weak. On the other hand, Stefano is caught in between the two 

masculinities. The traditional Maasai masculinity that he was so strongly socialised that 

advocates aggression, and modern masculinity, taught by the white missionaries that preaches 

restraint. The missionaries’ notion of masculinity is based on the Bible, particularly Jesus’. It 

abhors violence. Nevertheless, the study opines that Stefano is struggling to discard the 

traditional Maasai masculinity. Traditional masculinity is quite evident by the way he initially 

approaches the old man. He adds threatening words to the initial message. Stefano really 

struggles not to react when he faces Ole Merresho’s wrath. Stefano is not his usual self. His 

retaliation is governed by the notions of masculinity based on the Bible that he has inculcated at 

the mission centre. This is a man in crisis. In fact, the villagers are so stunned and disappointed 

in him that they remain perplexed. The elders who represent true Maasai traditional masculinity 

in a dialogue reveal this disappointment in Stefano: 

 

 As the episode was narrated, one of the elders could not help but add his own moral. ‘Surely 

there is stupidity in being a black Olashumpia.’. 

‘There is no doubt about that,’ the other agreed. ‘I knew Malon very well. We were together in 

moranship and he was a brave man.’  

 

‘I knew him too,’ the other put in.’ I can remember when our manyatta fought their manyatta. 

When his men retreated he knelt down and refused to move. Men of his clan who were of our 

manyatta defended him and a fight broke out again within our manyatta. I am indeed surprised 

how Waka has tamed him. They recalled many instances in which Malon had proved himself a 

great warrior. Leshao listened quietly, feeling pity for him. (Ole Kulet, 1972:85) 

 

“Olashumpia” refers to the new Maasai converts who have embraced Christianity. “Waka” refers 
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to the white man. Leshao feels pity for Malon(Stefano). Leshao and Malon(Stefano) are both 

caught between traditional Maasai masculinity that is so much rooted in their culture, and 

western notions of masculinity that they have recently acquired, after their interaction with 

missionaries at the mission centre. Despite trying to discard the traditional masculinity for the 

new form, it still haunts them and they cannot easily discard it. The duos’ (Malon and Leshao) 

position as counter-hegemonic forces comes with a lot of alienation. Abandoning traditional 

masculinity comes with consequences and repercussions. For instance, the cowardly tag Malon 

now wears in the village is a very strong challenge to his masculinity. It is a symbol of 

emasculation in this war-like community. Malon’s scenario is even worse because he is assaulted 

before women: “The elders then knew what had happened. They split themselves into two 

groups. One beat the woman away from the scene …” (85). 

 

Leshao’s pity for Malon can also be attributed to the type of patriarchal socialisation that the 

former has been socialised. He knows that Malon should have reacted. This type of patriarchal 

socialisation which lays a lot emphasis in strength and bravado is called machismo. It is a type of 

masculinity that dwells on the repudiation of all attributes that display any sign of “weakness” or 

femininity. Hence, Stefano’s reaction strongly opposes this socially dominant form of machismo. 

Stefano restrains himself, thus, losing face before the elders. The elders are the bearers of this 

aggressive form of masculinity. They are what Donaldson (1993) calls “weavers of the fabric of 

hegemony” (11). He argues that such people regulate, manage gender regimes and interpret 

gender relations. Malon’s ego and self esteem is really dented in the village. Stefano has been 

assaulted without reacting, and he has been told to leave for his own safety. The price of 

subverting “real manhood” can sometimes be very costly and painful. Leshao also has to flee the 

village rather than go on a cattle raid. His “cowardly” act turns him into an outcast like Malon. 

The town which is the centre of modernity becomes his place of refuge. Leshao encounters a 

new version of masculinity, whereby the construction of masculinity is not pegged on the 

number of cattle one has, but education and employment. Nevertheless, just like Malon, the 

traditional aggressive and violent masculinity is still part of him. He beats up a guard who 

prevents him from meeting Walker, the missionary mentor that had taken him to school: 

 

Leshao was enraged. His actions were sharp and quick. He grabbed a piece of wood which lay 

on the ground and jumped at the man, hitting him thrice on the head. The man grabbed him and 

they both struggled. Leshao was stronger and in the next moment the man was on the ground and 

Leshao was hitting him hard on his head. (Ole Kulet,1972:125)  

 

Though Leshao has passed through the mission centre, he finds it hard to discard the warrior 

hood moran mentality he was socialised into. Unlike Malon, he cannot restrain himself when 

provoked. This part of Christian masculinity of forgiveness and tolerance becomes a thing of the 

past in this new moran initiate. Leshao’s violent nature forces him to miss an opportunity to see 

Rev Walker and secure a job. He is instantly dismissed by the enraged reverend “I have no work 

for a fighter,’ Walker shouted back” (126). In the village, Leshao would have been a hero through 

his actions but in the city he is a villain. Leshao’s actions quite clearly depict the challenge of 

totally discarding traditional forms of masculinity. The reverend even reminds Leshao of his 

father’s actions when the former had sent Malon “The other time I sent Stefano to come and see 

you and your father assaulted him and now you come and assault Jeremia at my home.”(126) 

Walker’s reference to that earlier incident, brings to fore the important role fathers play in the 

construction of their progenies masculinities. Leshao father is a poor role model and the son has 

imbibed that violent nature. The fact that missionary education has not changed the young man, 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

227 | P a g e  
 

makes the study conclude that Kerea ole Merresho is a failed patriarch. Leshao’s violent 

masculinity jeopardises the young man’s stay in the city because everybody refuses to employ 

him: 

For the following two months Leshao wandered from office to office first, then from shop to 

shop, then from hotel to hotel, and finally from home to home. But wherever he went, 

prospective employers turned him down saying they were not prepared to employ a person who 

fought with his would-be workmates. (Ole Kulet, 1972:127) 

 

Leshao’s transition to modern masculinity suffers more when his host, Pushka chases him out of 

the house because Leshao seems to have become a burden. The young man cannot believe it. 

This new urban masculinity does not really entertain communalism and dependence. Leshao’s 

violent nature haunts him again when he refuses to leave Pushkin’s house and is later arrested by 

the police. The arrest is quite humiliating to the young moran whose masculinity is dented when 

he does not fight back: 

 

The third policeman came forward and slapped him on the face. It was the first time since he had 

been circumcised that a man had slapped him. At first he thought of revenge and he took one step 

toward his sword, but he quickly weighed the situation and gave up the idea. (Ole Kulet, 

1972:129) 

 

Leshao’s failed masculinity in the city and subsequent return back to the village is quite 

humiliating to him. The young man is an outcast in both traditional and western masculinity. The 

tag of cowardice is too painful for a Maasai moran to bear. Leshao cannot fathom the subordinate 

tag that he will have to live with. The town was the place of escape from what he considered as 

outdated masculine practices like cattle raids. However, modern masculinity seems to have 

rejected him. Leshao’s father even opts to leave the village because of the shame that the son had 

deserted moranship. This situation forces Leshao to strive to redeem his wounded masculinity. 

He decides to turn to the traditional form of redemption; cattle raids. This is the only way that the 

young man feels he can gain respect from the father: “The raid was re-organised that night to 

allow Leshao to join” (131). Unfortunately, the raid is not successful. Leshao loses a leg and is 

later taken to court and sentenced to fourteen years imprisonment. Though Leshao suffers the 

agonising pain and incarceration, his masculinity is “redeemed”. The action re-unites him with 

the father. The young man has paid the price of manhood in a traditional perspective thus 

becoming a hero in the village but a prisoner in the modern set-up. Ole Kulet’s text explains the 

clash of two masculinities in a society in transition. Leshao’s hybrid type of masculinity does not 

seem to work. 

 

CONCLUSION 

 

Henry Ole Kulet’s text To Become a Man has effectively depicted masculinity in a transitional 

Maasai community. The study has established that the dominant form of masculinity in the 

pristine Maasai community is traditional hegemonic masculinity. It is a form of masculinity 

constructed in a dominant, aggressive and violent manner. Characters (Malon and Leshao) who 

attempt to subvert this dominant form of masculinity face a lot of resistance. The societal forces 

that perpetuate the old traditional masculinity resist vehemently. It is quite prudent to argue that 

change especially cultural does not come easily. Agents of change such as education face a lot of 

resistance in this rigid society. The study also contends that culture and language(discourse of 

communication)are used as a vehicles to propagate masculinist sexual ideologies by agents like 
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the traditional Maasai patriarchal society. The group uses the two to perpetuate the narrative of 

traditional masculinity as the ideal form of masculinity. The traditional masculinity in this 

chapter clearly fits into Donaldson’s (1993) description of hegemonic masculinity. Donaldson 

argues that hegemonic masculinity can be negated, challenged, renounced, imposed, constructed 

with difficulty, modernised but not necessary enjoyed. He further argues that this form of 

masculinity that passes itself as natural can harm, deform, deny but not necessarily satisfy. The 

paper agrees with Donaldson that this form of Maasai traditional masculinity propagates cultural 

ideals that do not correspond to the real personalities of most men. On the other hand, the new 

modern version of masculinity brought by the missionaries seems to borrow heavily from the 

teachings of Christ. It can be categorised as a form of Christian masculinity that negates 

hegemonic attributes of masculinity such as aggression and violence. It espouses values such as 

forgiveness and non-violence which are categorised by most patriarchal societies as subordinate. 
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ABSTRACT  

The HIV/AIDS and life skill education in Kenyan secondary schools was intended to reduce 

HIV/AIDS infection and stigmatisation of people living with HIV in the education sector. 

However, it is not known how implementation of the policy has affected students’ knowledge of 

HIV/AIDS and their attitude towards sexual behaviour in secondary schools in Coast Region of 

Kenya. The research study therefore investigated the relationship between students’ knowledge of 

HIV/AIDS and their attitude towards sexual behaviour in secondary schools in coast region of 

Kenya. The target population was 108693 respondents in 362 public secondary schools in the 

Coast Region of Kenya. Purposive and random sampling methods were used to choose the 

participants. The samples comprised of 388 students of which 193 were Form 1 and 195 were 

Form 4 students in 13 secondary schools. Questionnaires and test were used to collect the data. 

The validity of the instruments was checked by other experts in the field of research at Chuka 

University. The instruments were piloted in three secondary schools in Kilifi County within the 

Coast Region of Kenya to establish their reliability. Test-retest method was used to compute 

reliability coefficient from the data collected from the pilot study. Reliability coefficient of the 

instruments was 0.8 for each instrument. The descriptive statistics used were frequencies and 

percentage. Chi-squire statistics was used to test the hypotheses in the study. The hypotheses 

testing was done at α = 0.05 level of significance. The data collected in this study was analysed 

using Statistical Package for Social Sciences (SPSS) computer programme version 20.0. The 

research findings established that there was a positive relationship between the percentage of 

Form 1 students’ with high knowledge of HIV/AIDS and their attitude towards sexual behaviour 

in secondary schools in Coast Region of Kenya. It was therefore recommended that HIV/AIDS 

and life skill education be enhanced in secondary schools in order to cut down HIV infection 

among the secondary school students. The study findings also revealed that there was negative 

relationship between Form 4 students’ with high knowledge of HIV/AIDS and their attitudes 

towards sexual behaviour in secondary schools in Coast Region of Kenya. It was therefore 

recommended that secondary school education should be geared towards inculcating positive 

attitude towards sexual behaviour among students in secondary schools in Coast Region of 

Kenya. 

Key Words: Attitude, Knowledge’, Sexual behaviour, Stigmatization, Life skill, education 

 

INTRODUCTION 

Agbemenu (2009) reported that sex education that was to address HIV and AIDS was first taught 

as a subject on its own but this module changed when the concepts were integrated within other 

teaching subjects in Kenyan secondary schools.  The withdrawal of sex education as a subject 

was due to the outcry by the society against it in schools. According to AVERT (2010), failure to 

implement sex education gave rise to integration of sex education in other subjects and also 

introduction of life skills education in secondary school curriculum. 

 

Life skills education and HIV/AIDS education in many countries has been reported to have 

succeeded in reducing incidence of risky sexual behaviour among students (Henderson, Wight, 
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Raab, Abraham, Buston & Scott., 2002; Chinsembu, Siziya, Muula & Rudatsikira., 2004). It has 

also been reported that students’ knowledge and perception on HIV/AIDS increased depending 

on when students were taught about HIV and AIDS (Jahanfar, Lim, Loh, Yeoh & Charles, 2008; 

Madeline, Felicia, Pierre, Sagina, Sonal, Warren-Jeanpiere, & Sandra, 2011). Selim and El-

Shereef (2010) showed that students had satisfactory knowledge about AIDS in a study carried 

out in Egypt. A statistically significant improvement in students’ knowledge of HIV and AIDS 

was revealed after implementation of HIV/AIDS education in the same study (Selim & El-

Shereef, 2010). The success of HIV/AIDS education was determined by successful 

implementation of the programme in schools among the intervening countries. However, studies 

by other researchers showed that as students’ knowledge of HIV/AIDS increased, their sexual 

behaviour remained risky or the same. 

 

According to Boyce Doherty Fortin and Mackinnon (2002), students’ knowledge of HIV/AIDS 

and their risky sexual behaviour increased as students moved from one academic level to the 

next in a study carried out in Canada.  Bekeny (2009) in a study carried out in Yaoundé-

Cameroon found out that HIV/AIDS interventions in schools impact moderate behaviour 

changes, and that there was weak correlation between HIV/AIDS education and students’ 

attitudes towards People Living with HIV (PLHIV).  

 

A study by Fawole, et al (2011) showed that 73.6% of students in Nigerian Universities had high 

knowledge of HIV/AIDS but majority of them were involved in risky sexual behaviour.  

Mongkuo, Mushi, and Rollinda (2010) found out that most of the students surveyed in South-

Eastern United States were knowledgeable about HIV/AIDS and understood the risky behaviour 

associated with HIV/AIDS. However, it was willingness to associate with PLHIV which was the 

predictor of students’ willingness to practice safe sex. In a survey carried out in 2005 among 

students in South Africa, most (82%) of the youth males and 83% of females viewed themselves 

as being at no/or small risk of HIV infection despite the high HIV infection rate in that country 

(Kermyt, Beutel & Maughan-Brown, 2007).  According to Nath (2009), Youth in India were 

found to be aware of the HIV and AIDS but a higher percentage of the males reported engaging 

in premarital sexual activity compared to females. The study also revealed that condom 

awareness among the youth was fairly high but condom usage was reported to be low.  

 

Adimora, Mitchell and Yotebieng (2009) showed that students did not see themselves as 

susceptible to HIV and AIDS and believed condom effectiveness in preventing HIV to be low in 

a study that was carried out in Nairobi, Kenya. According toAbebe and Mitikie (2009), students 

in Ethiopia had knowledge on VCT services but very few of them had undergone VCT. World 

Health Organisation (WHO, 2007) reported that in general adolescents between the age of 10 to 

19 years and particularly girls were at high risk of getting infected with HIV. Report by other 

researcher show that many of the young people do not seek voluntary counselling and testing 

(VCT) services until they develop symptoms of AIDS in Kenya and that majority of the youth 

were engaged in risky sexual behaviour more than any other age group in Kenya (Waithaka & 

Bessinger; 2001; Kiragu, 2001; Onyando & Otieno, 2003). However, these studies were carried 

out long time ago and there was need to re-evaluate the success of sex education and life skill 

education in Kenyan secondary schools.  

 

Statement of the problem 

Human resource is a major factor in Harnessing Science, Research and Technology for 

Sustainability development (HSRTSD). This is because educated population is required in 
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achieving the objectives of HSRTSD. However, the information in the media show that HIV and 

AIDS is threat to students who are looked upon to play important role in achieving HSRTSD 

objectives and future implementers of HSRTSD objectives. It is not known HIV/AIDS education 

affect secondary school students’ knowledge of HIV/AIDS and their attitude towards sexual 

behaviour in Coast Region of Kenya. The present study investigated secondary school students’ 

knowledge of HIV/AIDS and their Attitude towards sexual behaviour in Coast Region, Kenya. 

 

Objectives of the study 

The study purposed to;  

Investigate the relationship between Form 1 students’ knowledge of HIV/AIDS and their attitude 

towards sexual behaviour in secondary schools in coast region, Kenya. 

Investigate the relationship between Form 4 students’ knowledge of HIV/AIDS and their attitude 

towards sexual behaviour in secondary schools in coast region, Kenya. 

 

Research Hypotheses  
The following null hypotheses were tested at α = 0.05 level of significance; 

H01: There is no significant relationship between the percentage of Form 1 students with high 

knowledge of HIV/AIDS and their attitude towards sexual behaviour in secondary schools in 

coast region, Kenya. 

H02: There is no significant relationship between the percentage of Form 4 students with high 

knowledge of HIV/AIDS and their attitude towards sexual behaviour in secondary schools in 

coast region, Kenya. 

 

METHODOLOGY 

The study adopted a descriptive survey research design. The target population was 108693 

respondents in 362 public secondary schools in Coast Region, Kenya. The selection of schools 

was done using simple random sampling methods while participants were selected using 

purposive and simple random sampling methods. The sample comprised of 388 students of 

which 193 were Form 1 and 195 were Form 4 students in 13 secondary schools from Coast 

Region, Kenya. Data was collected using test to get students’ knowledge of HIV/AIDS and 

questionnaire to get students’ attitude towards sexual behaviour. The students who did the test 

also filled the questionnaire that measured their attitude towards sexual behaviour. The pilot 

study was carried out in three schools in Kilifi County within the Coast Region, Kenya. The test 

re-test method was used during the pilot study to obtain data that was used to compute reliability 

correlation coefficient. The test and questionnaire yielded a reliability coefficient of 0.8 each. 

The research tools were developed and validated before use with help from other members in the 

Department of Education. The researcher obtained letter from Chuka University that was used to 

obtain permission to carry out the study from National Commission for Science, Technology and 

Innovation (NACOSTI). The data collected from the field was analyzed using frequencies, 

percentages and Chi-square statistics.  The data in the study was analysed using statistical 

package for social sciences (SPSS) computer programme version 20.0. The results were 

presented using frequency, percentages, tables and bar graphs. 

 

 

RESULTS AND DISCUSSION 

The study was set to investigate the relationship between students’ knowledge of HIV/AIDS and 

their attitudes towards sexual behaviour in secondary schools in the Coast Region of Kenya. 

Information was collected from 388 respondents and the data analysis generated the following 
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results: 

 

Students’ Knowledge of HIV/AIDS and Their Attitude towards Sexual Behaviour 

The Null hypothesis one sought to find out whether there was a significant relationship between 

the percentage of Form 1 students with high knowledge of HIV/AIDS and their attitude towards 

sexual behaviour in secondary schools in Coast Region of Kenya. The researcher used test and 

questionnaire to collect the data from the same respondents which was analysed using 

descriptive statistic and Chi-square test. The data used had been collected in the previously 

published research studies (Thuo, 2016; Thuo et al., 2016a & Thuo et al., 2016b). The results 

were summarised in Figure 1. 

 

 
Fig 1: Relationship between Form 1 students’ knowledge and their attitude towards sexual behaviour 

 

Figure 1 shows that 83.3 % of Form 1 students had high knowledge of HIV/AIDS and 64.2% 

had positive attitude towards sexual behaviour. However 18.7% of the Form 1 students had low 

knowledge of HIV/AIDS but 35.8% of them had negative attitude towards sexual behaviour an 

indication that some of the students with High knowledge of HIV/AIDS had negative attitude 

towards sexual behaviour. In order to test the stated hypothesis, the data was subjected to Chi-

square test and the results were summarised in Table 1. 

 

Table 1: Chi-square Test between Form 1Students’ Knowledge and Their Attitudes  

 

 Students’ 

HIV/AIDS 

knowledge 

Students’  attitude 

towards sexual 

behaviour 

Chi-square 75.860  15  .674 

df   1    1 

Asymp. Sig.     .000         .000 

 

The information in Table 1 shows that there is significant relationship between Form 1 students 

knowledge of HIV/AIDS and their attitude towards sexual behaviour in secondary schools in 

Coast Region of Kenya (χ2 = 75.860, df =1, p<0.05; χ2 = 15.674, df =1, p<0.05). The Null 

hypothesis that stated that there is no significant relationship between the percentage of Form 1 

students with high knowledge of HIV/AIDS and their attitude towards sexual behaviour in 

secondary schools in Coast Region was rejected. 

 

The findings are consistent with that of Henderson et al (2002) that showed that education is 

necessary in reducing the spread of HIV/AIDS among the students in East Scotland. Visser 
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(2005) also found out that learners’ knowledge of HIV and AIDS increased and their attitudes 

were more positive after students were taught HIV/AIDS education in a study carried out in 

South Africa. Chinsembu et al (2004) in a study carried out in Nambia observed that secondary 

school students’ risky sexual behaviour reduced after they were taught about HIV/AIDS. 

However it should be noted that Form 1 students in this study had just started secondary school 

education and that much of the HIV/AIDS and life skill education and sexual behaviour could 

only be attributed to what they learned in primary school. To shed more light on relationship 

between Form 1 students’ knowledge of HIV/AIDS and their attitude towards sexual behaviour, 

students were asked to indicate if they would disclose their HIV status if they were HIV positive. 

The results were presented in Fig 2. 

 

 
Figure 2: Form 1 status disclosure 

 

The information in Figure 2 shows that 56.5% of Form 1 students would disclose their HIV 

status if they were HIV positive. Information in Figure 2also revealed that 43.5% of Form 1 

students stated that they can not disclose their HIV status if they were HIV positive. However, 

information in Figure 1 showed that 64.2% of Form 1 students had positive attitude towards 

sexual behaviour and 33.8% had negative attitude towards sexual behaviour. Information from 

Figure 1 and Figure 2 shows that there was significant number of Form 1 students who had 

positive attitude towards sexual behaviour but could not disclose their HIV status if they were 

HIV positive. According to Ngotho (2005) stigma associated with being HIV positive prevent 

students from disclosing their HIV status. 

 

The Null hypothesis two sought to find out whether there was a significant relationship between 

the percentage of Form 4 students with high knowledge of HIV/AIDS and their attitude towards 

sexual behaviour in secondary schools in Coast Region of Kenya. The researcher administered 

test and then gave the same Form 4 students questionnaire to fill. The test and the questionnaire 

were similar to those of Form 1students (Thuo et al., 2016a & Thuo et al., 2016 b).   The results 

were summarised in Figure 2. 
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Figure 3: Relationship between Form 4 students’ knowledge and their attitude towards sexual 

behavior 

 

Figure 3 shows that 85.1 % of Form 4 students had high knowledge of HIV/AIDS and 41.5% 

had positive attitude towards sexual behaviour. However 14.9% of Form 4 students had low 

knowledge of HIV/AIDS but 58.9% of them had negative attitude towards sexual behaviour an 

indication that most of Form 4 students with high knowledge of HIV/AIDS had negative attitude 

towards sexual behaviour. In order to test the hypothesis, the data was subjected to Chi-square 

test and the results were summarised in Table 2. 

 

Table 2: Chi-square Test between Form 4 Students’ knowledge and their Attitudes  

 

 Students’ 

HIV/AIDS 

knowledge 

Students’  attitude towards 

sexual behaviour 

Chi-square 96.251    5  .585 

Df   1    1 

Asymp. Sig.     .000         .018 

 

The information in Table 2 shows that there was significant relationship between the percentage 

of Form 4 students with high knowledge of HIV/AIDS and their positive attitude towards sexual 

behaviour in secondary schools in Coast Region of Kenya (χ2  = 96.251, df =1, p<0.05; χ2  = 

5.585, df =1, p<0.05).The Null hypothesis that stated that there was no significant relationship 

between the percentage of Form 4 students withhigh knowledge of HIV/AIDS and their attitude 

towards sexual behaviour in secondary schools in Coast Region was rejected. 

 

The information in Figure 2 and Table 2 showed that there was a negative relationship between 

the percentage of Form 4 students with high knowledge of HIV/AIDS and their positive attitude 

towards sexual behaviour in secondary schools in Coast Region of Kenya. The result is 

consistent with that of other researchers. Boyce et al (200) in a study carried out in Canada 

observed that as students progressed from grade 7 to 11, their HIV/AIDS knowledge and their 

risky sexual behaviour increased. A study by Fawole et al (2011) showed that 73.6% of students 

in Nigerian Universities had high knowledge on HIV/AIDS but majority of them were involved 
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in risky sexual behaviour. According to Nath (2009), Youth in India were found to be aware of 

the HIV and AIDS but a higher percentage of the males reported engaging in premarital sexual 

activity compared to females. The study also revealed that condom awareness among the youth 

in India was fairly high but condom usage was reported to be low. According to Sharlene, Maren 

and Gisela (2011), adolescents need correct information about their bodies, about sex and 

sexuality and about HIV and AIDS. They also need guiding values for their relationships 

especially with people of the opposite sex. With sound knowledge and good values, they are able 

to prevent sexually transmitted diseases including HIV. To shed more light on the relationship 

between Form 4 students’ knowledge of HIV/AIDS and their attitude towards sexual behaviour, 

students were asked if they would disclose their HIV status if found to be HIV positive. The 

results were summarised in Figure 4 

 

 

 
Figure 4: Students HIV status disclosure  

The information in Figure 4 shows that 35.1% of Form 4 students would disclose their HIV 

status if they were HIV positive. Information in Figure 4 also revealed that 64.9% of the Form 4 

students stated that they can not disclose their HIV status if they were HIV positive. The high 

percentage of Form 4 students who could not disclose their HIV status was most likely because 

majority of them could be sexually active and therefore feared stigmatisation associated with 

being HIV positive (Ngotho, 2005). 

 

CONCLUSION AND RECOMMENDATION 

The findings of the research study showed that there was a positive relationship between the 

percentage of Form 1 students with high knowledge of HVI/AIDS and their positive attitude 

towards sexual behaviour in secondary school in Coast Region of Kenya. The researcher 

therefore recommended that secondary school should implement the HIV/AIDS and life skill 

education to reduce HIV infection among secondary schools in Coast Region of Kenya. The 

study however, revealed that there was a negative relationship between the percentage of Form 4 

students with highknowledge of HIV/AIDS and their positiveattitude towards sexual behaviour 

in secondary schools in Coast Region of Kenya. Most of the students had negative attitude 

towards sexual behaviour despite their high knowledge of HIV/AIDS and the researcher 

recommended that HIV/AIDS and life skill education should also focus more on improving 

students’ attitude towards sexual behaviour.This can be achieved by teaching students more 

about good cultural values concerning sex and sexuality and in providing holistic education that 

takes care of students’ academic and moral needs. 
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ABSTRACT 

Globally, one main concern of the minorities is the right to practice and preserve their culture 

unconstrained and protect their identity. The Mau Ogiek, are an ethnic minority, forest-dwelling 

hunters and gatherers who embody Afrikan indigenous sustainable practices in their culture. 

However, the significance of the practices is not acknowledged in the attainment of the United 

Nations’ Sustainable Development Goals (SDGs) and Kenya’s Vision 2030 as well as the 

BigFour: manufacturing, food security, agriculture and universal health care coverage. This 

paper unpacks the Mau Ogiek’s indigenous sustainable practices to date. An ethnographic study 

was conducted in the Mau Forest Complex, Nessuit location, with a population of about 2600 

Mau Ogiek. Judgement sampling was employed to select 84 consultants. Data collection 

involved key-consultant in-depth interviews, focus group discussions, observation and artifact 

analysis. Data analysis used thematic and qualitative content analyses. The ethnic dress’ 

sustainable characteristics include multiple styles and functions, up-cycle, use of natural dyes 

and locally available materials, not wasteful and hand-me-down in addition to entrepreneurship. 

Indigenous practices ensure sustainable peace within and without the community through 

provision of cultural services, borrowing from and trading with neighbouring communities, 

cultural authentication, fixing beehives in one’s territory and equitable resource allocation and 

consumption. Other indigenous sustainable practices comprise food security, environmental 

management whereby honey is harvested sustainably and sacredness of trees. Meritocracy and 

gender equality are highly valued too. Significantly this paper demonstrates that the Mau Ogiek’s 

indigenous sustainable practices advance contemporary design interventions for sustainable 

development, in fashion production and consumption, environmental management, food security, 

entrepreneurship, peace and appropriate technology and should be adopted with the 

community’s engagement. Further, it addresses the United Nations’ Sustainable Development 

Goals 1, 2, 8, 9, 12, 13, 15 and 16 and adopts human-centered design approach to provide a 

better quality of life for all.  

 

Keywords: Afrikan, Dress, Indigenous, Mau Ogiek, sustainable practices,  

 

 

INTRODUCTION  

 

The Mau Ogiek People  

Globally, minority groups’ main concern is the right and desire to preserve and practice their 

culture unconstrained and to protect their identity (International Crisis Group [ICG], 2003). The 

Mau Ogiek people are an ethnic minority, forest-dwelling hunters and gatherers who inhabit and 

claim the Mau Forest Complex in Kenya their ancestral land. Ogiek means “caretaker of all” 

plants and animals (Ogiek Peoples’ Development Programme [OPDP], 2017). Historically the 

people made their living through hunting wild animals, mainly hyrax andbushbuck, beekeeping, 

killing various birds and gathering wild edible fruits and herbs in the forests. Beekeeping is their 

major economic activity. Culturally honey is highly valued for food, traditional brew, medicine, 
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trade, legal compensation and dowry (Kimaiyo, 2004; Ng’ang’a, 2006). The community has 

faced diverse challenges such as ethnic minority status, evictions from the Mau Forest Complex 

by the colonial administration and later by successive independent governments and a ban on 

game hunting by the Kenya government in 1977 (Kimaiyo, 2004).  Some ethnic groups use 

derogatory terms in reference to the people namely Dorobo or Il-Torobo “a poor person who has 

no cattle and who therefore lives on the meat of wild animals” (Ng’ang’a, 2006). Despite the 

discrimination and challenges, the Mau Ogiek uphold, conserve and preserve their culture, both 

material and non-material culture. The Ogiek cultural centre was opened inJune, 2015 at 

Marioshoni (Correspondent, 2015). The Ogiek peoples’ population is 78,691 or 0.20% of the 

total Kenyan population (Kenya National Bureau of Statistics [KNBS], 2010). Since time 

immemorial the community adopted indigenous sustainable practices. 

 

Sustainable development is a visionary development paradigm that calls for a convergence 

between three pillars: economic development, social equity and environmental protection. 

However, over the past 20 years it has often been compartmentalized as an environmental issue 

and the reigning orientation of development as purely economic growth, especially by developed 

countries (United Nations, 2010). Hence, the majority world, Africa included is left to play 

catch-up with the developed countries. However, diverse communities have developed and 

employed indigenous sustainable practices in their cultures, be they social, economic or 

environmental. Adoption of indigenous sustainable practices can play a major role in the 

attainment of United Nations Sustainable Development Goals (SDGs) such as Goal 1, 2, 8, 9, 12, 

13, 15 and 16.   

 

Statement of the Problem  

The discourse on sustainable practices for the past 20 years has emanated from the developed 

countries, with no regard to time-tested indigenous methods, found in Afrika and the majority 

world in general. The indigenous practices, adopted since time immemorial by diverse ethnic 

groups have sustained their cultures leading to positive social, economic and environmental 

impacts. However, the indigenous practices especially, Afrikan practices, such as those of the 

Mau Ogiek remain largely undocumented despite their huge potential in influencing the 

attainment of diverse UN SDGs and Kenya’s Vision 2030 and the Big Four.  

 

LITERATURE REVIEW 

 

Sustainable practices in fashion production and consumption 

The fashion industry requires a more holistic and systemic thinking approach to sustainable 

design, one that takes into account not only how fashion is produced, but also its consumption. 

Sustainable consumption will not be achieved by the work of a single entity, but through 

collaborative innovation across the value chain and engaging consumers in a redefinition of 

value (Hutter, Capozucca & Nayyar, 2010).  

 

Generally sustainable/cleaner production is the creation of goods and services using processes 

and systems that are: safe and healthy for workers, communities, and consumers; and, socially 

and creatively rewarding for all workers; majorly use locally and regionally created products and 

services; do not require foreign sources of capital in order to develop and grow; design and 

create products and services that are durable, repairable, easily bio-degradable and recycled. The 

products’ packaging should use the minimal amount of material and energy possible and; change 

consumers to customers through education (Sustainable, n.d). Sustainability advocates focus on 
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water and fossil fuel scarcity, such as the cultivation and processing of cotton which consumes 

large quantities of the two resources in almost direct proportion. Approximately 65kWh of 

energy is saved for every kilogram of cotton replaced by used clothing (Dissanayake &Sinha, 

2012). Additionally, is the use of vegetable tannin instead of chromium for leather processing.  

 

Synonyms for sustainable fashion include eco-fashion, green fashion and slow fashion among 

others. This paradigm shift has spurned designers globally to investigate alternative materials and 

to link pleasure and fashion with awareness and responsibility. “[Slow] is simply an approach in 

which designers, buyers, retailers and consumers are more aware of the impacts of products on 

workers, communities and ecosystems” and moving away from “quantity to quality” (Craft 

Alliance, 2012). The prospect of limits on natural fibres and leather are pushing the fashion 

industry to find alternatives (The New York Times, 2017).   

 

Fashion production is unsustainable, that is, the products and services, production processes, 

workers and community. In Kenya the manufacture of textile and apparel, and dyeing and leather 

is categorized as moderate and high energy-intensive respectively (Ecocare International Ltd, 

2013). Although most of textile solid waste originates from household sources, waste textiles 

also arise during textile and apparel manufacture and from the retail industry negatively 

impacting the environment (Saha, 2014) which calls for the application of 3Rs (reduce, reuse and 

recycle) in its management. Reuse or recycling discarded fashion items reduces the negative 

environmental impact significantly (Dissanayake, &Sinha, 2012). Reuse of solid waste such as 

cut-pieces of fabrics, rejected pants, shirts and t-shirts, zippers, buttons, thread, elastic fasteners, 

used plastic packets, broken cloth hangers and empty bobbins means converting them into useful 

materials. Ninety-nine percent of used textiles are recyclable. Recycling entails reprocessing 

used clothing, fibrous material and clothing scraps from the manufacturing process into a new 

consumer product, often of lesser quality (Saha, 2014). Fishing nets, carpets and plastics 

recovered from beaches are also recycled. In support of animal welfare, laboratory-grown bio-

fabricated leather, fur, silk and suede have been produced from mushrooms, spiders and fruit 

waste among other sources (The New York Times, 2017).  

 

Sustainability in fashion production also entails the design and construction of reversible fashion 

products and textile furnishings; use of end-of-line (EOL) fabrics/materials; up-cycle; 

restyle/refashion; entrepreneurship and; respect and enhancement of communities related to any 

stage of the product lifecycle. A reversible textile furnishing is one without true inside out 

thereby change the interior décor with a single product. Reversible apparel applies the same 

concept. Reversibility is attained through the use of double faced fabrics, stitching and neatening 

raw edges and no tags. Majority (82%) of the respondents approved of reversible textile 

furnishing citing, they are economically beneficial, ease for usability, rapid change of décor 

using the single product, creativity, appealing, fashionable and neat finish (Ramsamy-Iranah & 

Budhai, 2013). When consumers purchase such products they implement SDG 12 on sustainable 

consumption, while a designer who creates sustainable products embraces SDGs 9, 12 and 13 on 

sustainable production and takes action to combat climate change and its impact.  

 

The EOL fabrics are made of natural fibres such as silk, wool, linen, organic cotton, bamboo, 

bark and leather, hence bio-degradable. José, a Ugandan fashion designer combines bark cloth 

with cotton, silk and linen to manufacture fashion products. The designer engages in tree 

planting with a non-governmental organization in Uganda to sustain bark production (The 

Monitor, 2015), hence conserving the environment. Up-cycling is the process of converting 
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waste material/fabric or useless products into beautiful products of higher quality/value than or 

the same value as the original one or higher environmental value. By producing up-cycled items 

designers keep material out of landfills and protect natural resources being harvested 

unnecessarily for new products (Hipcycle, n.d). Patchwork and applique techniques conserve the 

environment. Restyle or refashion entails changing apparel, fashion accessories or soft 

furnishings from one style to another, instead of discarding it. A pair of jeans trousers converted 

to a handbag, used curtain refashioned to scatter cushion covers or a gathered skirt restyled into 

culottes. Sustainable fashion also comprises multi-functional, multi-style and multi-size apparel 

and accessories as well as products that grow with the end-user. For instance, a scarf that can 

also be worn a blouse.   

 

Fashion consumption and sustainability are often opposing ideas.  The former is a highly 

resource-intensive and wasteful practice. Sustainability frowns on wasteful consumption. 

Sustainability in the fashion business is still an emerging agenda and authors such as Young et 

al., Pears and Fletcher have recognized the importance of investigating how sustainability could 

be achieved (Dissanayake &Sinha, 2012). Sustainable consumption requires consumers to buy 

less, use products longer and produce less waste (Armstrong et al., 2016). 

 

Sustainable practices in entrepreneurship and community engagement   

In a sustainable enterprise workers are valued and their work is organized to conserve and 

enhance their efficiency and creativity; their security and well-being is a priority; they are 

encouraged and helped to continually develop their talents and capacities and; their input to and 

participation in the decision making process is openly accepted. Communities engaged in any 

stage of the product lifecycle are respected and enhanced economically, socially, culturally and 

physically. Continued economic viability does not depend on ever-increasing/unsustainable 

consumption of materials and energy (Sustainable, n.d). Abuse by Chinese firms of their Kenyan 

employees in the special economic zones is common, namely ‘unfair and restrictive labour 

practices including low wages, inadequately compensated overtime, sexual harassment, verbal 

and physical abuse and the violation of the organizational rights of workers’ (Fiott, 2010)  as well 

as poor corporate social responsibility.  

 

Moalosi, Popovic and Hickling-Hudson (2007) underscored that designers need to recognize that 

people are socio-cultural beings and the process of integrating cultural factors in their practice 

should be emphasized. Design is firmly embedded in users’ culture. The use of a society’s 

cultural factors in design not only makes technologies more appropriate for the social context, 

but makes better use of culture as a resource for innovation. Artifacts communicate cultural 

values. Hence, the meanings that products adopt should be constructed in the process of a 

dialogue between culture, design and users. End-users’ interaction with products delivers various 

benefits at different levels: function, signification, gender, knowledge, aesthetics and mediation 

(Moalosi et al., 2007). The designers include students, educators and practitioners.  

 

Indigenous sustainable practices  

According to Dei (2000) ethnic or indigenous knowledge means knowledge consciousness 

arising locally and in association with a long-term occupancy of a place. Ethnic also accords a 

broader identity to local subjects. The author further writes that indigenous knowledge is 

appropriately discussed within an anti-colonial discursive framework. The approach would 

recognize the importance of locally produced knowledge emanating from the cultural heritage 

and histories of peoples, daily human experiences and social interactions. The knowledge is thus 
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personalized, that is, there are no claims of universality. An anti-colonial discursive approach 

would also point to the relevance of using local languages to create social understandings (Dei, 

2000). 

 

Fisher (1987) observes that, African communities have established over time indigenous 

techniques of preserving their material culture. The people of Zaire and Cameroon stain ivory 

with a mixture of charcoal, tree sap or pigments from cam wood and oil. The process preserves 

the ivory, prevents it from cracking and gives it a deep golden brown colour which they prefer. 

 

Indigenous conceptualization of sustainability has the potential to enhance its relevance, yet is 

excluded from the options of providing possible solutions to emerging pertinent contemporary 

issues. Mutungi (2016) asserts okujumbika (a system of preserving heath and fire for next use) is 

not only a method of preserving firewood and the environment, but is a means through which 

families demonstrated care with regard to planning for their needs. Only careless mothers would 

send their children to fetch fire from neighbours thus expose them to burns. Further, it shows 

independence, responsibility and sustains peace with neighbours. Okujumbika also saves time in 

collecting firewood because the unused firewood is removed from the fire, rubbed on the ash to 

extinguish the fire. The one piece left in the fire is covered in a heap of hot ash to deny it oxygen 

and used next time. The time saved is used in other productive activities. Okujumbika protects 

the women and girls from attacks of wild animals and unfriendly men they may encounter in the 

forest. Okujumbika is used in food preparation and preservation: roast bananas and cassavas; 

cook food slowly, keep food warm, keep awayinsects that would contaminate food. Further, it 

mitigates energy loss. The wood species used in okujumbika are those that burn slowly yet 

produce a lot of heat namely obugando (acacia hockii) and omusheeshe (RhusNatalensis) 

(Mutungi, 2016). 

 

Traditionally fire was made by use of two sticks rubbed against each other called okusinga 

oburindi.  This technique is environmentally sustainable because the two sticks are selected from 

the naturally dry tree branches hence no destruction of the living plants. There are several uses 

for the fireplace in the house: cooking, warming people, education space to pass down 

knowledge through the generations. In addition, the fireplace in ishaazi (place for milking cattle) 

is for chasing away house flies and mosquitoes and other insects. The fire is made from dry cow 

dung and wet grass obtained from the cowshed thus produce thick smoke for the purpose 

(Mutungi, 2016). 

 

 Indigenous sustainable practices incorporate appropriate technology (AP) which is both 

technological innovations and projects.  Appropriate technology refers to local people struggling 

on a daily basis with their needs, understand those needs better than anyone and can therefore 

suggest or in fact, invent the technological innovations necessary to meet those needs (Troy, n.d). 

Appropriate technology is also an ideological movement that involves small-scale labour-

intensive, energy efficient, environmentally sound, people-centred and locally controlled 

projects. The approach is a critique to Gross Domestic Product-focused measures of growth and 

is meant to address four major problems that the latter does not cover; extreme poverty, 

starvation, unemployment and urban migration. Hence, AP is a sustainable technology, an 

alternative to technology transfer from developed to developing countries, in that it places both 

partied on an equal level (Pachamama Alliance, n.d).  
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RESEARCH METHODOLOGY 

 

Ethnography research design was employed which enabled the researcher to establish what the 

social actors had to say (Gobo, 2008), that is, the Mau Ogiek about their indigenous sustainable 

practices, from their perspective and social-cultural context (Mouton, 2001).   

 

The Mau Ogiek claim the Mau Forest Complex as their ancestral home where they practice their 

culture. The peoples’ hunter-gatherer lifestyle made them settle in forests that were adjacent to 

plains (Kimaiyo, 2004). The forest is divided into 22 blocks, with the Mau Ogiek inhabiting 12 

of these namely, Nessuit, Marioshoni, Saino, Sururu, Kiptungo, Sogoo, Nkaroni, Tinet, 

Sasimwani, Olt pirik, Nkareta and Olmekenyu (Njoroge, 2010).  

 

The Ogiek peoples’ population is 78,691 or 0.20% of the total Kenyan population (KNBS, 2010). 

The accessible population was drawn from the Ogiek living in the Mau Forest Complex, Nessuit 

location, inhabited by the highest population of the Ogiek peoples, approximately 2600 people. 

Further, the Mau Ogiek uphold their culture (Lesingo, personal communication, April 11, 2011). 

 
The point of entry to the Mau Ogiek was the OPDP an organization that champions their rights. Judgement 

sampling (Mouton, 2001) based on member-identified categories (Hammersley & Atkinson, 1995) was used in 

the selection of key consultants: knowledgeable about their culture and were willing to divulge it. The sample 

selected comprised two intaasatutig ‘elderly women’, two elderly poisionig ‘married men’, 20 rwaganig 

‘newly circumcised, unmarried males’, 20 mureret ‘initiated, unmarried females’, 20 tyepoosa ‘married 

mureret’ and intaasatutig of diverse ages and 20 poisionig ‘married men of diverse ages’ totaling to 84 

consultants. 

 

A research assistant-cum-translator was identified and recommended by the OPDP as one who 

was well versed and fluent in Ogiek, English and Kiswahili and lived in Nessuit location. Data 

collection employed interviewing, observation and artifact analysis, resulting in technique 

triangulation. Interviewing techniques employed key-consultant in-depth interviews and focus 

group discussions (FGDs). Four key-consultant in-depth interviews were conducted with two 

intaasatutig and two elderly poisionig using a semi-structured schedule. Eight FGDs were 

conducted, each comprising 10 consultants, grouped as, rwaganig, mureret, combined tyepoosa 

and intaasatutig of diverse ages and poisionig of various ages. Observation was conducted using 

photography, because it provides a record that can be analyzed very closely (Flynn & Foster, 

2009). The photographs, both posed and unposed show the consultants in their natural settings, 

wearing their ethnic dress and separately of various cultural artifacts in their homes, in OPDP 

office and in the Nairobi National Museum collection. Further, the researcher collected and 

scanned already-existing photographs of the people dressed in their ethnic dress among other 

items. Any items of the material culture lost over time were sketched. 

 

Artifact analysis (Flynn & Foster, 2009) was conducted on the material culture in their custody, 

in the Nairobi National Museum and in OPDP office. Only those materials with clearly 

identifiable dress styles were examined to collect data on the design details and construction 

techniques. The data obtained from tape recordings of key-consultant in-depth interviews and 

FGDs were transcribed verbatim and analysed thematically. Qualitative content analysis 

(Mouton, 2001) was applied on the extant dress and other artifacts and photographs. The data are 

presented in the form of narratives reported by the researcher, punctuated by corresponding 

analyses, photographs and sketches. 
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Consent was sought from the community in writing. The study was thus conducted at the 

consultants’ convenience. The consultants were assured of anonymity and confidentiality, and 

that the study was strictly for academic purposes.  

 

FINDINGS AND DISCUSSION 

Sustainable characteristics of the Mau Ogiek ethnic dress 

The indigenous dress incorporates multiple styles and multiple functions; up-cycle; use natural 

dyes and cosmetics; no wastage; hand-me-down and consumption of locally available materials. 

 

Multiple styles 

Leginjus/moloindo ‘women’s dress/skirt’ 

Leginjus is women’s beaded leather dress/skirt. The dress/skirt must reach below the calves. 

Leginjus is wide at the top and tapers to a curved V-shape at the hem. The term leginjus is 

derived from the V-shape. Previously, it was constructed from bushbuck skin thus red in colour, 

which was replaced by sheep skin. Leginjus is made of three sheep skins which are stitched 

together on the wrong side with oversewing stitch using anwet. The skins are scraped, dried and 

softened by rubbing animal fat on them using the hands. The dress/skirt is decorated with glass 

beads. White, blue, red, green and yellow beads are attached in two rows along the edges and all 

over the garment in diverse patterns. White beads are predominantly used. The dress is fastened 

on the left hand shoulder, whereby a strap is laced through a loop and knotted. If leather is not 

available to construct the dress, an angeet ‘khanga’ may be worn. Figure 1a and b show dress 

style of leginjus. 

    
Figure 1a: Leginjus bodice style    Figure 1b: Leginjus bodice style 

sketch 

Photo by researcher at Nairobi National Museum 

Collection dated 1970 

 

Leginjus is also worn as a skirt, by wrapping once around and above the waist, right over left. A 

thin legetiet is wound twice around the waist and the skin is folded down to cover it. The skirt 

must reach below the calves. Figure 1c shows the skirt style of leginjus. 
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Figure 1c: Leginjus skirt style 
 

Multiple functions 

Oguriet op inderit‘hyrax pelt cloak’ 

Oguriet op inderit provides warm to the wearer and a baby carried on the back as well as privacy 

when a mother is breast-feeding. The cloak is worn by all the members of the community 

irrespective of gender and age, as it is made to size. Oguriet op inderit is approximately 2 ½ m2 

and made of about 18 hyrax pelts which are stitched together on the wrong side with very close 

oversewing stitches. The raw skin is pegged on the ground to stretch and dry it. The skin is then 

cut to size and sewn with the tendons of giant forest hogs. A thin leather strip is attached on the 

neckline, on to which small glass beads of different colours, red, white, blue and green are fixed. 

The beads are vertically aligned and are fixed at regular intervals. The sides are turned over to 

the right side and held in place with large running stitches using anwet. For fastening, on one 

side of the neckline, a leather strap is held in place by a small square piece of leather, and small 

glass beads are strung together and attached on it. On the opposite side a small square piece of 

leather is attached and a hole is bored through both materials. Small glass beads are strung 

together and affixed round the hole. The leather strap is laced through the hole and held by a 

knot. The tyepoosa, intaasatutig, tiet and mureret drape it on the shoulders and fasten it in at the 

chest, while the poisionig, kecher and rwaganig pass it under the left arm and fasten it on the 

right hand shoulder. Figure 2a and b show oguriet op inderit of 2 1/2m2.  
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Figure 2a: Oguriet op inderit of 2 1/2m2  Figure 2b: Oguriet op inderit of 2 1/2m2 

sketch 

Photo by researcher at Nairobi National Museum   

Collection dated 1969 

 

A larger version of oguriet op inderit is made of 33 hyrax pelts sewn together in three rows of 11 

pelts each. The length is 48 inches and the width is 81 inches. A leather strip is attached on the 

neckline on the right side using chain stitch. Four small glass beads arranged in a square and one 

large one at the centre are attached on the strip at regular intervals. A leather loop is fixed on the 

right hand side of the neckline and a leather strap is attached on the other end, which is then 

laced through the loop to fasten it. Figure 2c and d show oguriet op inderit of 48 inches by 81 

inches.  
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Figure 2c: Oguriet op inderit of 48” by 81”  Figure 2d: Oguriet op inderit of 48” by 81” 

sketch 

Photo by researcher in Nessuit location 

 

A baby carried at the back is covered with oguriet op inderit that is fastened at the chest. 

Naiposhi an intaasat key-consultant disclosed that when breastfeeding in public, a mother covers 

the baby with oguriet op inderit. 

 

Annuet op chogeet or annuet rotwetop chok ‘men’s belt’ 

Annuet op chogeet is used to secure menegupet in place and suspend chogeet. The belt is made of 

scraped poinet skin strip. Two holes are made on each end. A thin leather strap is laced through 

one hole, which is fastened through the opposite hole to tie the belt on the waist. The belt must 

be laced through a loop in a chogeet and tied on the waist. Figure 3 shows annuet op chogeet.  

 

 
Figure 3: Annuet op chogeet 

 

Motoget ‘honey bag’ 

Motoget is mainly used to carry and store harvested as well as for carrying food such as sirigonig 

‘dried meat’ in case of food scarcity or when one is on a long journey. The elderly people store 

their small personal belongings in it.Saimutie a poyoon key-consultant disclosed that a motoget is 

also used for carrying an indigenous lighter that is employed in honey harvesting. The bag is 

constructed from scraped hyrax skin. Hyrax provides light and durable skins, thus the bag is 

appropriate for long travel. Motoget, available in varied sizes is wide at the bottom and tapers at 

the top. The side seams are joined together with running stitches using sinews, and decorated 

with whipped running stitches. The fastening is a leather strand attached at the tip of the 

triangular flap, which is passed toward the back, brought to the front and knotted. A shoulder 

strap is attached to the top sides. Figure 4a and b show motoget.  
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 Figure 4a: Motoget    Figure 4b: Motoget sketch  

Photo by researcher in OPDP Nakuru 
 

Up-cycle 

Mwenigg op itig ‘women’s earrings’ 

The earrings are called mwenigg as they are made from leather. The pair of earrings is suspended 

on the stretched lower earlobes. The earrings are composed of two long narrow strips of scraped 

bushbuck skin. The strips are folded into half to create the front and back sides. Glass beads of 

different colours are attached along the edges of both the front side and back side. Additional 

beads in horizontal patterns are fixed on the former. The two earrings are held together by a 

strand of glass beads attached to the tips which extends to the chest. To don it the earring is 

opened out, the underside is inserted in the earlobe and the two sides clasp together. The earrings 

are basically flap earrings. Figure 5a, b and c show mwenigg op itig.  

 
Figure 5a: Woman wearing mwenigg op itig 

Photo by researcher in Nessuit location 
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Figure 5b: Mwenigg op itig front view sketch  Figure 5c: Mwenigg op itig back 

view sketch 

 
Use natural dyes and cosmetics 

The rwaganig FGDs disclosed that they dye leather cloaks with red ochre. 

 

The tyepoosa and intaasatutig FGDs reported that the females prepare cosmetics such as oweyet 

‘jelly, produced from animal fat specifically bushbuck, rhino and buffalo’ for themselves and 

their families. During a goito ‘wedding ceremony’ the bride’s mother applies oweyet on the 

groom’s forehead to symbolize that he has been given the bride. Further, all the groom’s family 

members irrespective of age are also applied oweyet to symbolize that they have been joined to 

the bride in matrimony.  

Tuoreg ‘boy-initiates’ smear indurotoit‘white clay soil paste’ all over their bodies to hide their 

identity. Indurotoit thus identifies the setting as tumdo op werik ‘. Figure 6 shows application of 

indurotoit. 

 

 
 

Figure 6: Boy-initiates smeared with indurotoit 

Photo from OPDP website 
 

No wastage 

All the parts of a slaughtered animal are used to construct diverse articles of dress.  
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Rosiet‘headdress’ 

Rosiet is a general term for various styles of hats or headgear. The headdresses are made from 

different materials such as hyrax pelt, cow’s innards and cardboard. Children wear undecorated, 

cone-shaped hyrax pelt hats. The hat is made to fit the wearer’s head. Figure 7a and b show 

children’s rosiet. 

       
Figure 7a: Children in rosiet    Figure 7b: Rosiet for children  

Photo courtesy of OPDP Nakuru 

 

Men’s hats are made of cow’s innards. In construction the innard is cleaned, dressed onto the 

underside of a medium size clay pot and allowed to dry thus, taking its circular shape which fits 

the head. Men’s headgear is also made from hyrax or colobus monkey or baboon pelts and it 

resembles a wig. Figure 7c shows men’s rosiet. 

 
Figure 7c: Rosiet for men 
Hand-me-down 

Taet ‘brass bracelet/necklace’ 

The brass bracelet is worn on the right hand. A son may also inherit a taet ‘brass bracelet’ from 

the father. The finding concurs with Ademuleya (2011) who found out that as aso-oke can be 

inherited. Naiposhi further disclosed that no article of the Mau Ogiek’s indigenous dress is ever 

thrown away, an economic value. If one outgrows a bracelet, a new one is constructed and worn, 

and the old one is kept away for future use. Figure 8a and b show taet ‘brass bracelet’. 
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Figure 8a: Taet ‘bracelet’   Figure 8b: Taet ‘bracelet’ sketch 
 

Use locally available materials 

Pirir orog‘necklace’ 

Pirir orog is made by stringing together small red pieces of wood which are cut from the stem of 

a tree called pirir. The necklace is donned on new born babies. Figure 9 shows pirir orog.  

 
Figure 9: Pirir orog 

Nguloleit ‘disc’ 

Nguloleit is a round wooden disc cut from a tree called iguloleisieg. The disc is made in diverse 

sizes and worn on the pierced lower earlobes to enlarge and stretch the holes. Figure 10a and b 

show nguloleit and gempirr itig ‘ear piercing’. 

   
Figure 10a: Nguloleit     Figure 10 b: Gempirr itig 

 

Gesenta‘baby carrier’ 

Gesenta is constructed from scraped and softened bushbuck skin so as to provide comfort to the 

baby. The carrier is fastened at the waist and on the left shoulder by passing leather straps 

through loops and knotting them. Figure 11 shows gesenta.  
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Figure 11a: Baby being carried in gesenta   Figure 11b: Gesenta sketch 

Daily Nation January 12, 2016 

 

Entrepreneurship and community engagement  

The tyepoosa and intaasatutig FGDs reported that the people can construct any item of their 

ethnic dress on order for sale. Thus, the dress takes a commercial aspect. Midwifery is carried 

out by tyemosianisieg, an elderly woman and is highly remunerated. The remuneration conforms 

to a sustainable enterprise where workers are valued among other commitments (Sustainable, 

n.d). The community asks for payment to provide information about their culture, such as dress. 

The Mau Ogiek exhibit their material culture, which includes their ethnic dress at the various 

Agricultural Society of Kenya shows. Further, they welcome anyone who wishes to study their 

ethnic dress to their habitat. The studies add to the body of knowledge on culture. The Ogiek 

Cultural Centre in Marioshoni, Molo Constituency was officially opened in June 2015 

(Correspondent, 2015). Through the cultural centre fashion designers may work closely with the 

community to incorporate the Mau Ogiek’s ethnic dress in their collections, for instance, the 

motoget and mwenigg op itig among others thereby preserving the culture. Hence, as Moalosi et 

al. (2007) assert that designers become creators of cultural experiences that enrich fundamental 

human experiences of being alive. The effort supports SDG 9: Build resilient infrastructure, 

promote inclusive and sustainable industrialization and foster innovation.  
 
 

Sustainable peaceful co-existence 

To sustain peace within and without the community the Mau Ogiek offer cultural service to and 

trade with neighbouring communities, borrow from other cultures, engage in cultural 

authentication, fix beehives in one’s territory and ensure equitable resource allocation and 

consumption.    
 

Offer cultural service 

Saimutie, an elderly poyoon key-consultantreported that the Mau Ogiek’s circumcisers are sometimes called 

upon to circumcise young Maasai boys for pay. The payment is in the form of sheep whose skin is used to 

fabricate their indigenous dress. 

 

Borrow from other cultures 

The Mau Ogiek borrowed artifacts from the Kipsigis gelteet and chepkuleit‘headdress’ and 

rungut op metit ‘club’. Borrowing clearly indicates appreciation of another community’s culture. 

 

Gelteet and chepkuleit 

Gelteet and chepkuleit was worn by girl-initiates to the night dance on the eve of FGM. Gelteet 

is made of cardboard that is shaped as two pairs of elephant tusks turned on each other. Other 

styles include bird figures. Gelteet is worn on the face, secured by a strip of bicycle tube and a 
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bicycle light bulb, contemporary shiny garlands and small plastic lids of various colours are 

fixed on it. Figure 12d, e and f show different styles of gelteet. 

 

    
 Figure 12d: Gelteet style (A)   Figure 12e: Gelteet style (A) sketch  

Photo by researcher in OPDP Nakuru  

 

 
Figure 12f: Gelteet style (B) 

Photo by researcher in Nessuit location 

 

Chepkuleit is a rectangular two-piece fabric hat which is worn underneath a gelteet. One side 

may be yellow and the other white. Black or any colour of fabric strips are attached on the front 

side in an X-pattern, in addition to shiny garlands. Knitting yarns are plaited leaving loose 

threads at the tip. The yarn is then attached at one tip of the hat. The hat is stiffened, supported 

and made firm on the inside by two sticks held in an X-pattern. Figure 12g shows chepkuleit. 
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Figure 12g: Chepkuleit 

  

Rungut op metit ‘club’ 

The Kipsigis introduced rungut op metit to the Mau Ogiek during joint initiation of boys. The 

club is mainly constructed from mũtamaiyũ tree, in addition to mũnderitũ and mũcharagĩ trees. 

There are two types, for the rwaganig and girwogindet. For the former, the tip is round, thus the 

term metit ‘head’, bent downward and it is cut in one with the handle. Figure 13a and b show 

rungut op metit for the rwaganig.  

 

    
Figure 13a: Rungut op metit for rwaganig   Figure 13b: Rungut op metit sketch 

Photo by researcher at Nairobi National Museum 

Collection dated 1970 

 

The girwogindet’sclub also has a round tip cut in one with the handle and incisions are made on 

the handle. Figure 13c shows mukwanjit for a girwogindet. 

 
Figure 13c: Rungut op metit forgirwogindet 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

255 | P a g e  
 

 

Cultural Authentication 
The rwaganig FGDs disclosed that the Mau Ogiek boys may join the Kipsigis’ boys for initiation, and they 

follow the rituals of the latter. Thus, the Kipsigis’ walking stick has been culturally authenticated by the Mau 

Ogiek and named mukwanjit. Mukwanjitis obtained from a young tree branch which is bent at one tip, left to 

dry and acquires the curved shape of a walking stick. Figure 14a and b show different styles of mukwanjit. 

 

     
 

Figure 14a: Mukwanjit style (A)    Figure 14b: Mukwanjit style (B) 

 
The Maasai shuka is given to the rwaganig during their graduation ceremony. The rwaganig fasten it as they 

do oguriet op inderit, that is, under the left underarm and on the right shoulder. 

 

Fix beehives in one’s territory 

Each male member of a household fixes mweingonig ‘beehives’ in the gap ‘clan’territory to which one 

belongs. Mweingonig are the people’s “cattle” or wealth which are exclusively constructed and owned by the 

men. Indigenous mweingonig are constructed specifically from mature septet, thus they are red in colour. The 

key-consultants reported that for a rwaganto be eligible for marriage, one must have a minimum of ten 
mweingonig. The requirement assures the community that he can feed his family. However, some rwaganig are 

lazy thus they take a long time to acquire the requisite mweingonig, hence they delay in marrying. 

 

Equitable resource allocation and consumption 

Kiplangat (2009), states that the forest is divided into gap and each has exclusive rights over it. 

Land rights include rights to hunting grounds, to fix beehives and to collect honey and natural 

materials, such as trees and bark for manufacturing of ethnic dress. The forest is further sub-

divided for family units. The men only hunted in their own clan’s territory. The rules were so 

strict that in the event of an animal such as poinet being hunted ran into another clan’s territory 

the hunters were not allowed to pursue it farther. Instead, they reported the matter to the 

concerned clan, and it tracked it down and handed it over to the hunters. The rules ensured 

equitable resource allocation and use, for instance, the availability of animal skins to construct 

the dress, and to prevent clan conflicts.  

 

Trade with neighbouring communities  

The interaction of the Mau Ogiek with the neighbouring communities through trade brought 
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about sustainable peaceful co-existence. Serere an intaasat key-consultant reported that they 

engaged in barter trade whereby the Mau Ogiek women exchanged among other items teret op 

menet, teret op gomek and serving spoons which are used to scoop honey from containers for 

angeet and cotton fabric with the early Christians. The Mau Ogiek sold to Kikuyu community 

teret op menet and obtained segereg ‘cowries’used in embellishing oguriet op saamput and 

constructing segeriet ‘cowries bracelet’, adorn oguriet op saamput andpendants. 

 

The poisionig FGDs reported that the people also engaged in barter trade with the Maasai, where 

gomek was exchanged for sheep, red ochre, metal, brass, glass beads, milk and tobacco. The 

sheep skin was used to make leginjus. Brass is used to fashion ilmintoisieg ‘men’s earrings’. 

Glass beads of diverse colours are used to fabricate and embellish kauya ‘leather skirt’, mwenigg 

op itig, ingongonoit ‘headband cum necklace’, ingarepait ‘brides’ necklace’, ingotiot ‘flywhisk’, 

leginjus and pendants. In addition, the community exchanged ivory and black monkey skin for a 

calf. The calf was consumed and provided skin for constructing menegupet ‘men’s vest’. Further, 

oguriet op saamput ‘baboon pelt cloak’ was exchanged for oxen, as the Mau Ogiek never reared 

these. Rather, they ate them and used the skin to construct kweog ‘men’s sandals’ and legetiet 

‘women’s leather belt’ and men’s rosiet from cows’ innards. Previously, kweog and legetiet were 

made of bushbuck skin, while rosiet were constructed from hyrax and bushbuck pelts. Later 

however, they adopted livestock rearing, which influenced the dress in diverse ways. The results 

concur with Mann (2011) who established that Europe engaged in a highly lucrative trade with 

Africa, exchanging glass beads for such items as ivory, gold and incense. Many of these trade 

beads became part of costume and adornment among Africans. Dark pink Venetian glass beads 

dating back to 1830 found their way to the Samburu, while blue annular beads are still worn by 

Borana elders. SDG 16: Promote peaceful and inclusive societies for sustainable development. 

Figure 15, 16, 17, 18, 19a and b and 20 show different styles of 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

257 | P a g e  
 

 

  
Figure 15: Ilmintoisieg  Figure 16: Ingarepait   
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Figure 17: Woman holding ngotiot Photo by researcher in Nessuit   location 

  
Figure 18: Man wearing menegupet and oguriet op inderit 

Photo courtesy of Simon of Nessuit location, taken in 1957 

 

   
 Figure 19a: Kweog style (A)    Figure 19b: Kweog style (B) 

 

 

 
Figure 20: Legetiet 

 
Food security 

Owning many beehives and storing honey ensures a family’s and neighbours’ food security they 

were very concerned about each other’s welfare. The men also fabricate gisungut ‘storage 

container for honey’. The stored gomek is only used when they fail to get any in the forest, for 
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instance, in times of heavy rain, or when it is not the season for honey. The tyepoosa and 

intaasatutig FGDs disclosed that the women collect edible wild fruits, fetch water and firewood, 

cook, and raise the children. The women construct lekwelet ‘storage container for dried meat’ 

which ensures a family’s food security, as sirigonig ‘dried meat’ never rots and is only consumed 

when the men fail to get any game meat in their hunting expedition. The indigenous sustainable 

practices conform to SDG2: End hunger, achieve food security and improved nutrition and 

promote sustainable agriculture.  
 

Environmental management 
 

Harvest honey sustainably 

 

Honey harvesting is done seasonally thus sustainable. The rwaganig and poisionig FGDs reported that some 

movements by the Mau Ogiek were for socio-economic reasons. In the olden days, movement was seasonal in 

search of flowers that attracted bees and the bees producing honey in return which was harvested by honey 

harvesters donned in prescribed dress. In the lower area of Nakuru, flowers blossomed faster and there was 

plenty of food compared to the higher ground of Mau Forest Complex. The flowers first blossomed in the 

lower region. 

 

Sacred trees 

 

Kiplangat (2009) asserts that the forest provides spiritual sites, sacred trees and peeg op tegeldit 

‘pure fresh water’. Trees were so sacred to the community that they could not be felled at 

random. If one needed a tree, he/she was required to seek permission from the elders with a very 

valid reason. Felling a tree without permission was thus an abomination to the community. 

Unless one is cleansed through some rituals performed by the elders wearing specific ethnic 

dress, then the culprit stands a high chance of “falling” (dying) or sickness or being bound to live 

a very miserable life. The violation may also occasion famine and drought to the community. 

Rites of passage are performed in the forest namely tumdo op werik ‘boys’ initiation ceremony’ 

in which the torusieg ‘initiates’ and mutiriot ‘teacher’ must don the prescribed dress. The finding 

supports Maathai (2006) assertion that the Kikuyu community’s cultural and spiritual reverence 

for the mugumo ‘fig tree’ contributed to the conservation of biodiversity. The Gikuyu prayed 

under a holy mugumo. Maathai decries the destruction of the natural ecosystem by the traders 

and administrators during the colonial period who replaced indigenous tree species with exotic 

ones and engaged in commercial agriculture. Over the decades rivers and streams either dried up 

or were greatly reduced. The results also ensure attainment of SDG 15: Protect, restore and 

promote sustainable use of terrestrial ecosystem, sustainably manage forests, combat 

desertification and halt and reverse land degradation and halt biodiversity loss.  

 

Meritocracy  

 

Meritocracy was observed in political organization whereby Saimutie a poyoon key-consultant 

disclosed that before colonialism, the Mau Ogiek had diffused authority, devoid of centralized 

authority which normally has such roles as those of chiefs or formal council of elders. The 

finding is similar to that of Olaoba (2005) and Edo (2005) who state that indigenous political 

systems in Africa are societies with diffused political leadership, as the peoples were preoccupied 

with hunting, food gathering or animal husbandry. For instance, the Logoli, Igbo, Tallensi and 

Nusr people of Nigeria. The rwaganig FGDs reported that when community matters arose, such 

as family or gap conflicts needed to be resolved, a girwogindet ‘indigenous volunteer leader’ 

assisted by other elders would undertake the task. The girwogindet wore special dress for 
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identity. One qualified to be a girwogindet if he was brave and an expert hunter: qualities 

reflected by having killed fierce animals such as a buffalo. The girwogindet had married off his 

daughters, initiated almost all his children and was left at home with his wife. Further, one must 

possess many mweingonig as people went to him for help and naturally he provided assistance. 

The results agree with Edo (2005) who established that power was vested in people of virtuous 

and proven integrity as well as titled men. In addition, personal attainment in wealth, war, 

physical or magical power won the respect of others.   

 

The tyepoosa and intaasatutig FGDs revealed that during the colonial era, the position of a 

headman was created among the people. The headman linked the community and the 

government. A male member of the community volunteered his service, but he had to be vetted 

and accepted by the community. The colonialists were obliged to accept the group’s choice. The 

council of elders, composed of both men and women, is a recent phenomenon, which came about 

due to the establishment of the Mau Forest Complex taskforce in 2009. The members do not 

have any prescribed ethnic dress. To qualify to join the council one has to be old, respected by 

the community, a community mobilizer and to have raised one’s children well according to the 

community’s values. The council is tasked with matters of land, especially on evictions from and 

excision of the Mau Forest Complex by the government, and to settle gap and family disputes. 

The councils composition helps attain SDG 5: Achieve gender equality and empower all women 

and girls. The community is also governed by the national government officers- chief and sub-

chief, who perform administrative duties. Given their ethnic minority status, the community has 

been unable to elect one of their own to politics. Consequently, their cultural rights are not 

effectively championed. 

 
The rwaganig and poisionig 
 

FGDs reported that the community’s security is provided by the rwaganig as the community faces attacks 

mainly from the Laikipia and Maasai. The rwaganig also provide security from wild animals and have to don 

prescribed dress. The result concurs with that of Edo (2005) who established that age-grades were empowered 

by the community to carry out seemingly difficult tasks in warfare, public work and other social callings. 

 

Gender equality 

 

Mutarakwa and Serere respectively elderly poyoon and intaasat reported that the existence of 

cultural experts played a great role in the dress. These experts are very knowledgeable on the 

group’s cultural issues, both material and non-material culture. The elderly women and men and 

other members of the community with a high level of ethnic identity, were called upon to either 

instruct on the construction of dress or fabricate it. The dress had to be made according to the 

non-material culture tenets, such as normative order for dress and clothing customs. Hence, the 

community implements SDG 5.  

 

The men were responsible for the organization of diverse cultural occasions and their 

accompanying ethnic dress. The boys’ and girls’ rites of passage were strongly upheld in their 

totality and accompanying dress. The community, however, was gender sensitive hence it 

included women in decision making to some extent. The women, therefore, had a say in the 

matters concerning the indigenous dress. Gender integration occurs in the construction of 

morogiit ‘quiver’ which is done by both elderly poisionig and intaasatutig. The findings concur 

with Ng’ang’a (2006) who established that the male elders with advice from their wives made 

decisions on community matters, such as the next move in search of raw materials for dress. In 
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essence, the Mau Ogiek implements SDG 5. 

 

 
Appropriate technology 

 

Metal obtained through barter trade with the Maasai was used for constructing tools for 

fabricating dress, such as gisienjot’ indigenous chisel’ and ayuet op kusiet ‘hide scraper’. The 

former is used to fabricate nguloleit and rungut op metit and the latter to makes hides and skins 

soft and pliable. Figure 21a and 1b illustrate respectively gisienjot and ayuet op kusiet.  

 

   
Figure 21a: Gisienjot and gungit.     Figure 21b: Ayuet op kusiet 

Photo by researcher in Nessuit location Photo by researcher at Nairobi National Museum 

Collection dated 1969 

 

The poisionig FGDs also reported that other tools include impiniit ‘indigenous awl’ which is 

employed for patching together pieces of animal skin to construct oguriet op inderit and chogeet 

and to attach embellishment for instance, beads on mwenigg op itig and segereg on oguriet op 

saamput. Indigenous rotwet ‘knives’ were constructed and used to cut the animal skins into the 

required pieces and yarns. Mecheita ‘thin metal rod with a wooden handle’ is used for boring 

holes in wood in the construction of pirir orog, ingerut ‘arrow’ and tenget ‘spear’. The finding 

concurs with Troy (n.d) that appropriate technology refers to local people struggling on a daily 

basis with their needs, understand those needs better than anyone and invent the technological 

innovations necessary to meet those needs. 

 

CONCLUSION 

 

The Mau Ogiek have employed indigenous sustainable practices since time immemorial. Based 

on the findings, it is clear that Afrikan indigenous sustainable practices have a profound role to 

play in achieving the SDGs and in Kenya’s context the national development visions and policies 

particularly in sustainable fashion design; entrepreneurship and community engagement; 

sustainable peaceful co-existence; food security; environment management; meritocracy; gender 

equality and appropriate technology. These practices if adopted with the communities’ 

engagement shall lead to Afrika’s transformative development and sustainable livelihoods, as 

well as decolonizing Afrikans while complementing existing globalization. 
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RECOMMENDATIONS 

 

Based on the discussion this paper recommends, 

 

Higher education institutions (HEIs) to incorporate Afrikan indigenous sustainable practices in 

academic programmes to foster deeper understanding, exploration and application in the 

contemporary setting while providing appropriate solutions to emerging issues. The solutions 

could be innovative products and services consciously inspired by the users’ socio-cultural 

practices. 

 

Recognition and engagement of indigenous communities in the adoption and application of their 

sustainable practices to include their knowledge, perception, beliefs and attitudes among other in 

order to achieve transformative development and sustainable livelihoods. 

 

Although this study has provided a scan of indigenous sustainable practices of the Mau Ogiek, 

more research needs to be conducted to uncover other sustainable strategies and possible 

implementation routes to achieving glocalization. 
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Abstract 

The purpose of the paper is to explore how traditional African proverbs and taboos were used to 

instill hard work spirit among the community members resulting into transformational 

development and how the same can happen in today’s rural communities in Africa. The paper 

presents the narratives of selected proverbs and taboos that illustrate how indigenous 

communities used the meaning embedded in proverbs and taboos to instill the spirit of hard work 

among the community members especially the young. The study was ethnographic and carried 

in-depth interviews with three elderly persons of the Banyankole tribe. The participants were 

purposively selected and several informal interviews were held in period spanning six months. 

Findings indicate that Indigenous African proverbs and taboos are loaded with a lot of meaning. 

They are told to community members at an early age and members grow knowing and respecting 

them. They are not written but yet respected and their impact is strong among the community 

members.  Proverbs and taboos are inseparable from the behaviors and attitudes of communities 

and are fundamental to most actions of the community members hence they can be used for 

transformative development. The paper concludes that there is a need to integrate indigenous 

knowledge in community interventions aimed at transformational development because most 

members of the communities are aware of them and respect them. Transformational development 

can only be meaningful if the beneficiaries respect and are bound to it as they are to proverbs and 

taboos.  

 

Key words:  Indigenous knowledge, Africa, Proverbs, Taboos, transformational development.   

 

Introduction  

 

The concept of development has been around for some time. Development is largely determined 

by the rich who set up the standards in the language and currency they understand. For a long 

time, countries are classified as developed or underdeveloped counties. Many countries have 

registered an improvement in their development path though with varying degrees of success. 

The World Bank (2017) posits that in the past twenty years, socioeconomic indicators around the 

world have improved. That there has been an improved use of technology, access to capital and 

world markets that enabled economic growth however that some regions seem to have been left 

behind, and they are still facing violence, slow growth, and limited opportunities for 

advancement.  

 

Among the many interventions put in place by development agencies, people’s knowledge, skills 

and their environment have been left out making development strategies top down and less pro-

people. For a long time, the world has been run by external forces that never consider specific 

needs of the beneficiaries. Many communities do not understand the issues of globalization and 

regionalization that seem to be key ruling principles of contemporary living. This trend resulted 

in policies that communities do not own but are made to subscribe to against their wish. Pieterse 

(2010:2) observed that “globalization and regionalization are overtaking the standard unit of 

development, the nation. International institutions and market forces are over taking the role of 
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the state, the conventional agent of development”. Pieterse (2010) further interrogates the issue 

of development against the backdrop of whose development and modernity one should follow. In 

many cases we have witnessed people from western economies collecting material culture items 

from the so-called poor economies and one wonders of what value do such artifacts carry and of 

what interest are they to the developed economies? Pieterse (2010:2) argues that “Westernization 

no longer seems compelling in a time of revaluing local culture and cultural diversity”.  

 

It becomes a puzzle as to why people from technologically advanced economies which seem to 

have devalued indigenous items would want to collect indigenous items of undeveloped 

communities. Therefore, it is important to interrogate the whole concept of development more 

especially the indicators that are not homegrown. The common indicator of measuring poverty 

has been tagged on people living on less than $1.90a day (The World Bank, 2017) resulting in an 

estimated 766 million people, or 10.7 percent of the world’s population, to have been living in 

extreme poverty in 2013. The sustainable Development Goals (SDGs) Goal 1 aims to end 

poverty in all its forms by 2030. This will be a great achievement to world population specially 

the sub-Saharan population that still has its 41% of the population living under extreme poverty 

however, this is bound to happen if development approach embraces indigenous forms of 

development theories. In African context, even today in the 21st century, people do not measure 

their wealth basing on a market economy. They grow their food, get milk from their own 

animals, get fruits and vegetables that grow naturally and organic. All these valued are more than 

1.90 dollars a day. This means that the measure of 1.90 dollars a day does not necessarily true. 

The issues of development therefore and the challenge goes to the planners who are supposed to 

put in place basic other infrastructure in regard to health, education, security, transport and 

communication which communities cannot afford as individuals.  

 

This explains why development agencies such as Word Bank and UNESCO are now recognizing 

cultural diversity as a factor of development (UNESCO, 2005). UNESCO argues that culturally 

embedded development activities help people to retain their local knowledge that they use to 

create employment and becomes a mainspring for sustainable development for communities, 

peoples and nations. Whereas UNDP has worked with the theme of human development for 

several decades and developed a characteristic thread in all its approach of development as 

freedom of choice and building people’s capacity to choose (UNDP (2004); UNPD, 2005; UNPD 

2006; UNPD 2007; UNPD, 2009; Alkire,2010), many developing economies have not facilitated 

communities to make their own decisions. Ban Ki-moon (2016)observed that societies across the 

world are facing many complex and interwoven challenges—poverty, inequality, environmental 

degradation, demographic change, discrimination and violence—that threaten our efforts to 

enable people everywhere to live a peaceful, decent and dignified life on a healthy planet. 

Consequently, the 2030 Agenda for Sustainable Development emphasizes that countries should 

achieve transformational change that would lead them to sustainable development. A change that 

would transform countries positively whereby development results are achieved and sustained 

over time (United Nations Development Programme (2011).  

 

Methodology  

 

The study was ethnographic and carried in-depth interviews with three elderly persons of the 

Banyankole tribe. Participants of the study were selected purposively and several informal 

interviews held spanned a period spanning six months. The interviews involved face to face and 

these were followed with telephone interviews during the writing period for more clarification. 
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The study employed ethnography research design because the information needed is among the 

tacit knowledge that is continuously getting extinct. Proverbs and taboos are social interactions, 

behaviours, and perceptions that occur within groups, teams, organizations, and communities 

(Reeves, Kuper, & Hodges, 2008), hence ethnography was appropriate to understand the 

meaning embedded. Furthermore, as Bronislaw Malinowski and Alfred Radcliffe-Brown used 

ethnography while documenting social arrangements and beliefs of rural communities with 

whom they lived for a long time (Reeves, Kuper, & Hodges,2008; Mulemi,2008) engaging with 

the three respondents yielded good results for the study. The study was carried out among the 

Banyankole tribe in South Western Uganda. The two participants were living in Kiruhura district 

as permanent residents while the third participant lives in Mubende district a neighboring district. 

The study population was the Banyankole people and therefore even if a participant was not 

living in Ankole region at the time of research but had knowledge believed to sufficient enough 

was selected as a respondent. The process of collecting data was determined by the availability 

of the respondent and therefore the researcher employed both face to face and telephone 

interviews. Emerging patterns from the data were compared with the concept transformational 

development and conclusions were drawn basing on how such proverbs and taboos could 

positively influence transformational development.   

 

Proverbs for Transformational development 

 

A number of proverbs were gathered from the three respondents. The proverbs were intentionally 

crafted to challenge members of the society to work hard and sometimes to scare members of the 

community from doing anything that was not accepted in that particular community. Six 

proverbs were considered to carry massage challenging community members to work hard and 

move to better standard of living. The following are some of the proverbs that the researcher 

identified as have a transformational development aspect.  

 

Runyankole proverb English translation 

Otomizetahwaikaranga You cannot rest until you get what you want  

Omweremwaanyaataebitakuringunibinurira A lazy person eats sweet potatoes without 

sauce claiming that they are after all sweet  

Enyonyiyenyegande (engara) 

temanyaaheeruoburokubwezire 

The bird that does not leave its nest will never 

know that there is plenty of grains(food) 

outside 

Engaboyakyeeritogiheeramwaanaomubazi You can never depend on donations to feed 

your family 

Mporamporaekahitsyaomunyongororwaahaiziba 

 

To reach your destination it’s not only speed 

but commitment, focus and resilience 

Rwamukuruwaawetekutahamushozi You can’t gain fame from your brother’s 

wealth. You need to make yours.   

Kora turyetigubamwaga Pressure for work is not mistreatment 

Figure 1Runyankole proverbs and their English translation 

 

Embedded meaning in the proverbs 

 

1. Otomizetahwaikaranga: This proverb challenges individuals not to rest until they have 

achieved their target.  In Runyankole culture, this proverb takes two explanations.  The 
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first explanation argues that if your grains have not dried you continue roasting them on 

fire until they dry to your desired degree.  The second argument explains the proverb that 

if your calf has developed diarrhea you must continue giving it medicine (local herb) 

until the diarrhea stops.  The proverb challenges community members to always aim high 

to concentrate on what they have and utilize their skills.  Naturally a farmer would not 

rest and let his calf die of diarrhea.  He would collect and administer different herbs to 

make sure the diarrhea of his calf stops. 

 

 2. Omweremwaanyaataebitakuringunibinurira.  This proverb posits that a lazy person eats 

sweet potatoes without sauce claiming they are sweet because of being unable to prepare it or 

not having it.  The proverbs challenges community members not compromise for less 

because they do not want to work hard.  In Kinyankole culture, a lazy person was despised 

and had no place in the community.  It was a shame for example an adult to eat food at his 

neighbors’ home especially meat when he knows he did not have meat at his home. 

 

3.Enyonyiyenyegande (engara) temanyaaheeruoburokubwezire: The bird that doesn’t leave its 

nest will never know that millet is ready.  In other words, if it remains in its nest, it would starve.  

The proverb challenges members of the community to move out of their comfort zone and look 

for better opportunities outside.  Before formal employment, heads of families would work hard 

to provide for their families either by hunting, cultivating or rearing animals.  Either way it was 

the responsibility of the head of the family to provide for his family needs. 

 

4. Engaaboyakyeeritogiheeramwaanaomubazi. You can never depend on donations and handouts 

to feed and care for your family.  This proverb discourages community members especially the 

head of families who do not want to work but prefer to depend on their relatives or friends that 

such arrangement cannot last for long.  The proverb encourages every member of the community 

especially the heads to work hard and support their families with resources they can control.  

Every house hold was expected to have its food security mechanism.  That meant that each 

household was expected to work hard to make sure there was always enough food for the entire 

family.  

 

5.Mporamporaekahitsyaomunyongororwaahaiziba.  The earth worm is a very slow creature.  It 

moves very slowly from one place to the other.  It prefers to live in muddy places or near a water 

source.  Whenever its original place runs short of water, it slowly moves to another source.  The 

earth worm would take much time because of its speed.  The earth worm flexes its muscles in 

different sizes and directions and controls the muscles and setae on their segments to move 

(Almond 2017).  This action displays resilience and commitment which results in its movement 

from place to place.  Like the earthworm is able to move from one place to another, individuals 

in every community are encouraged to keep trying to reach their desired destinations  

 

6. Rwamukuruwaawetekutahamushozi.  This proverb encouraged everybody to work and acquire 

wealth because your brother’s wealth is not yours.  In other words, no one gains fame by 

exhibiting his brother’s achievement.  What your brother has can benefit you by providing you 

with an opportunity to make yours. It is important for one to own his/her own property/wealth.  

Traditionally, people inherited property from their fathers and mostly boys who were give shares 

of their parent’s wealth.  If one had five boys, each boy would take an equal share and grow it 

up.  In some cases, the capacity to multiply the acquired inheritance would vary from individual 

to individual.  It was possible that although one would equally distribute his property among his 
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children, each was responsible for its multiplication sustainability. Those that would have lost 

their inheritance due to poor management would not claim their brother’s. This proverb therefore 

challenged individuals to work hard and to try and multiply their inheritance.  

 

7. Kora turyetugubamwaga:  This proverb challenges every member of the community to 

participate whenever there was a community call.  The communities participated in 

burungibwansi.  A member who failed to honor the call, was punished and to the extent of being 

isolated from the community activities.  It was therefore important for any member of the 

community not to complain whenever asked to participate in any engagement.  This communal 

spirit of Ubuntu was very helpful in making sure that every person was contributing to the well-

being of the entire community.   

 

Omukago: The Taboo that promotes transformational development  

 

Omukago (Friendship) is a taboo with a transformational development message. Friendship is a 

valued virtue among the Banyankole and other African cultures.  Although the concept of 

friendship is found in all cultures of the world even in the contemporary communities, the 

foundations of the traditional friendship were highly binding and respected.  Today’s friendship 

seems to be based on temporary principles that can be changed anytime depending on how they 

favour the concerned parties. In the traditional societies, omukago was a lifelong experience for 

two people to become friends, certain ceremonies were performed.  The process included 

exchanging of blood.  According to the respondents, the process was witnessed by elders.  It 

involved cutting on the abdomen on each member desiring to become friends, and then rub a 

coffee bean in each one’s blood and swallow it. This made them blood relatives.  Such friendship 

was equivalent to biological relatives.  

 

The other version of friendship among the Banyankole is okuhaana (the exchange of cows) 

Okuhaana is the practice where a member of the family gives a cow to a friend who will also 

give back a cow after a period of time.  The cow then assumes the name of the person who gave 

it. Unlike where cows referred to by their specific names given depending on their colour of the 

skin such as Gaaju, Siina, Mayenje, Kyaasha and others, or according to their character such as 

Rugwirararo, Ishookye, Nturegye, Mpara and others, cows out of empaano (friendship cows) 

were named after the people who gave them to you. For example, I have several cows under the 

friendship scheme such as Kagabokarevuranda (A reverend gave it to me), KyanasasiraMinisita 

(It was given to me by Minister Nasasira), Kagabokaprofessa (A professor gave it to me).  Such 

cows that carry names of the owners give a family pride and extend the perimeters of family 

relationship. In other wards the cows assume names of the people who gave them to you andsuch 

names will run in the lineage of the kraal.  The practice of exchanging cows is that after a period 

of time the person who first received the cow gives back to the later and the practice continues in 

the two families hence making the bond.  

 

The omukago was supposed to be respected and if any of the party of it went against its 

principles then it was a taboo and referred to as “okwitaomukago”.  Okwitaomukago was when 

the parties in a friendship would go against the principles of brotherhood and betray one another.  

It was believed that betraying a friendship would invite calamity and bad luck to one’s family 

and lineage.  Therefore, fear of bad luck to your family and yourself made people committed and 

respect friendship.  It instilled respect in community members and also responsibility because a 

member who lacks such values was bound to lose friendship.  On the other hand, people tried to 
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train their family members with good morals as a prerequisite of attracting certain families as 

friends.  Promotion of morals was important and was reflected in other proverbs such as 

akaanakanabagyekaryanabakuru (a child who washes his/her hands properly joins the elders on 

the table) was meant to instill good behaviors among the community members.  The concept of 

omukago and okwitaomukago was a great taboo that each member of the community subscribed 

to because it determined one’s position in the community.  

 

Discussion    

 

 Achieving one’s target is an important virtue in any sustainable development path.  Any 

organization always works with a vision and mission to achieve. The SDGs targets to have a 

world free of poverty, hunger, disease and situation where all life can thrive(UN, 2016, Hutton& 

Varughese 2016). Like the proverb otomizetahwaikaranga, we must all have a target and we 

should not rest until we meet our target.  In transformational development, individuals should 

endeavor to move from one level of development to the other.  This involves applying better 

development strategies that will improve their output.  The proverb otomizetahwaikaranga 

therefore becomes very relevant in the development trajectory because it urges members of the 

community, organizations or countries not to rest until they have met their development target.  

 

Many development strategies emphasis the use of improved technology rather than remaining 

basic or subsistence.  Individuals as well as policy makers should not rest or be lazy to undertake 

new innovations and creativity.  They should not kuryaebitakuringunibinurira (eat sweet 

potatoes without sauce pretending that they are sweet):  They should try to access better 

technologies, services or create employment for their people since World Bank (2017) points that 

the use of technology, improved markets and better marketing strategies are shaping business 

today.  It challenges communities not to settle for less but to continuously improve their quality 

and quantity so as to compete in the global market.  The African Agenda 2063(Agenda 2063) 

argues that one of the factors that will increase the lives and livelihoods of Africans is increasing 

Africa’s competitiveness. This will make Africans products raise their value in the global market.  

 

African nations and people must not be enyegande (lazy) they must strive for vibrant 

organizations and groups to compete on the world market.  As enshrined in the Agenda 2063, 

Africa aspires to be a prosperous continent, with the means and resources to drive its own 

development (Agenda 2063:2-3).  The agenda expects that by 2063 African people should have 

high standard of living and quality of life, sound health and well-being (Agenda 63:3).  In other 

words, African leaders should not wait for a miracle to happen, they should visionary lead their 

people to transform their lives.  African leaders move out of the nests (countries) and look for 

millet (opportunities) for their people. There is a lot of ready millet in form of global market and 

international innovations that Africans can tape one without losing the African pride and identity.  

To tape this market, different countries have formed regional blocks aimed at accessing the 

global markets.  At the continental level, the African Union (AU) supports the coming together 

of African countries for a common good.  Other organizations and groupings in Africa are: 

Economic Community of Central African States (ECCAS), Economic community of West 

African States (ECOWAS).  New Partnership for Africa’s Development (NEPAD), Southern 

Africa Customs Union (SACU), Southern African Development Community (SADC), United 

Nations Economic Commission for Africa(UNECA).  Others are African Economic Community 

(AEC), Common Market for Eastern and South Africa(COMESA), East African Community 

(EAC), Intergovernmental Authority on Development (IGAD) and West African Economic and 
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Monetary Union (UEMOA).  

 

All these integrations are aimed at making Africa not engara (lazy) contributor to the global 

development.  Metzger (2008:1) argues that “regional monetary integration offers advantages in 

terms of monetary stability growth, competitiveness, deepening of financial markets and 

ownership.” African governments have resolved not to sit back and observe their people fail to 

realize transformational development and hence are forming regional economic integrations 

initiatives to compete favorably on the global market.  Madyo (2008) confirms this effort when 

she asserts that African regional integration is a blue print for Africa’s strategy towards Africa’s 

development and growth.  Of recent, African governments are striving to be self-sustaining. 

(Kabumba 2005; Ashurst &Mbithi, 2010). Furthermore, Kabumba (2005:3) argues that “African 

states, together with non-state sectors/actors of all kinds, should devise means and means of 

sharing national wealth transparently and equitably” More so, Kabumba further argues that 

development partners and friends of Africa should encourage Africa to be self-reliant because 

engaboyakyeeritogiheeramwaanaomubazi (You cannot depend on donations).  It is also 

important to realize that sustainable development happens when there is freedom of expression 

of choices for all people in society (UNDP, 2009; Todaro & Smith, 2003). Ashupst&Mbithi 

(2010) report that during the meeting by the Alliance for a Green Revolution in Africa (AGRA), 

it was observed that there is a need to improve productivity among African small holders.  This 

clearly shows an effort to move away from depending on donors – engaaboyakyeeri and depend 

on local products by members of society.  It is therefore very important that Africa can no longer 

depend on external donor funds.  It has to utilize its indigenous resources and processes.   

 

The question is how can this be achieved? Mporamporaekahitsyaomunyogororwaahaziba, to 

reach your destination it is not only the speed but commitment, focus and resilience.  Mutungi 

(2015) argue that during the reign of president Idi Amin (1971-1979) many Ugandans revived 

the production of most essential items because the president had declared an economic war in 

Uganda after expelling Asians that supported the economy.  People revived their indigenous 

skills in producing basic items.  By the time Amin was defeated, in 1979, many Ugandan artisans 

had developed the art and skills of producing both industrial items and items for home use.  They 

had started slowly again to support their lives and livelihoods and if they were supported to 

continue, some of them would be supporting the Ugandan economy.  That is why Eyong& Foy 

(2006) argue that Africans enjoyed sustainable development until they were colonized.  After 

colonialization, Africans started losing what was African through modernization and flawed 

strategies that promoted western ideologies where fronted to replace African development.  

Mutungi (2013) argues that western ideologies put creativity to sleep.   

 

Africans and African governments need to start small because 

rwamukuruwaawetekutahamushozi (You cannot gain fame because of your brother’s wealth) 

Africa cannot grow because of the success of American economy.  I grew up seeing tins of oil 

with the world USAID with an American flag.  As a young person who later became an artist, I 

used to like the art works in the tins that were used to make Tadoobas (locally made lights that 

uses kerosene).  During Amin’s time, most lighting systems were made out of tins that contained 

either cooking oil or lubricant oil from Total or Shell.  In my secondary education, I learnt that 

USAID meant “United States Aid for International Development” of recent the word has been 

changed to “US AID from the American people”.  In other wards it is still international 

development but comes with a disclaimer that its “US aid” with emphasis “from the American 

people”.  This clearly shows that Africa cannot grow, sustain itself or contribute when it is 
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constantly reminded that it’s the Americans doing it.  Indeed, your brother’s wealth cannot be 

yours.  Africa must raise and have development supported by its people.  It is therefore a 

challenge to all African governments and leaders irrespective of their authority to challenge 

support and make Africans to produce, research, innovate and create for transformational and 

sustainable development after all kora turyetugabamwaga (Pressure for work is not 

mistreatment). We all must work if we are to claim ownership and to hold our leaders 

accountable.   

 

On the other hand, sustainable transformational development can only happen if Africans 

promote and respect their traditional virtues such as the taboo of omukago (Friendship).  Most 

development strategies in Africa have failed because people have lost a virtue of respect and 

friendship.  Nduku&Tenamwenya (2014) argues that although corruption is an old practice in the 

history of the world, in Africa it was strengthened by the colonialists that introduced financial 

transactions.  Traditional Africa used barter trade whose principle was double coincidence of 

needs.  Corruption was further entrenched in Africa through politics that concentrated power in 

the hands of few individuals which denied participation hence damaging friendship as a virtue of 

community. Because people are not bound by any principles of friendship, they can go against 

the principles of friendship. They become selfish, embezzle public funds, become undemocratic 

hence hampering transformational development. Corruption has hampered development in Africa 

as Lawel (2007) observe that corruption has been an impendent of true and real development in 

Africa and has revenged the entire African system.  

 

 In many countries in Africa, where development has been reported to be growing, the growth is 

unbalanced with many people still under poverty. Omukago was therefore important and can still 

promote transformational development because it brings about self-respect and respect to others.  

People treat others as part of their family which may result in a balanced and a transformational 

development.  It would be difficult for an individual to embezzle money meant to support a cause 

that will benefit his friend or a child of his friend.  What we experience now is a society where 

the virtue of friendship has been lost, where people are individualistic, where people care about 

themselves and their immediate family members and where people do not care what happens to 

their neighbor. A society where shame is no longer part of society. Such society needs to promote 

virtues that may not be so much appreciated in the post-modern society but which can bring 

about transformational development after all otomizetahwaikaranga.  

 

Conclusion  

The African proverbs and taboos were great reminders to the community to strive to move from 

one state of their living standards to the another.  The proverbs and taboos acted to instill respect 

among community members.  Each member had a responsibility to perform in the community 

and favours were not handed over at no cost.  External strategies of development have been used 

to drive development but, in most cases, these have not been fully successful because planning is 

top doom and leaves the community to lack a sense of ownership.  As UNDP (2009) argues for 

development to be transformational and sustainable, people must have freedom of choice and 

capacity to choose.  The African proverbs challenged everybody to participate, have a 

responsibility and be treated equally because kora turyetugubamwaga (Pressure for work is not 

mistreatment)  
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ROOTED IN CULTURE, MANIFESTED IN CONTEMPORARY DESIGNS: 

DEVELOPING BRIDAL ADORNMENTS INSPIRED BY SELECTED ANKOLE 

MOTIFS 

Arinaitwe Nkiziibweki and Mutungi Emmanuel, 

Kyambogo University 

Abstract 

Creating body adornments rooted in the individual and specific cultures, and integrating them in 

contemporary designs that come with global fashion of attires and body adornments which are 

influenced by the Western designers - is the greatest design challenge of African artists. Whereas 

the indigenous motifs are embedded with meaning intended for that particular community, are 

colourful and can be a symbol of identity, Africans are torn between the local (usually considered 

as for the poor) and the imported- “already made” (usually considered high quality and trendy for 

the rich) yet, Western visitors who come to Africa look for African items such as beads, baskets, 

mats, pots and carvings. The study developed bridal adornments inspired by traditional exterior 

decoration motifs of Banyankole in South Western Uganda. The trajectory of this study was that 

the Banyankole have kept okuhingira(the giveaway ceremony) as an important function yet, 

body adornments used during okuhingira, do not clearly depict the Kinyankole culture. The 

study analyzed five Ankole motifs, developed designs of bridal adornments from two selected 

motifs which were tested for appropriateness with five brides and one salon. Finally, three sets of 

bridal adornments were produced and put on market.   

 

Key words: contemporary designs, bridal adornments, Ankole  

 

INTRODUCTION AND BACKGROUND TO THE STUDY 

 

Ankole is a sub-region in Western Uganda composed of ten districts (Mbarara, Buhweju, 

Bushenyi, Ibanda, Isingiro, Kirihura, Mitooma, Ntungamo, Rubirizi and Sheema), whose 

inhabitants are called the Banyankole, speaking a Bantu language – Runyankole. The 

Banyankole are divided into two sub groups; the pastoral Hima (Bahima) and the agricultural Iru 

(Bairu) though today both tribes do rear cattle and grow crops (Igongo Cultural Centre Museum).   

Traditionally, the Banyankole were very skilled craftsmen creating lots of artifacts such as huts, 

baskets, mats gourds and pots which were in most cases designed with motifs; a motif refers to a 

decorative design or pattern which can be seen as an image, sound, action or other figures that 

have symbolic significance and contributes toward the development of theme. Bureman (2016) 

defines a motif as something symbolic that shows up in a work to reinforce the work’s main 

theme and is usually a physical object, but sometimes takes on a different form.    

 

Nevertheless, though the Banyankole decorate(d) most of their artifacts with motifs, none of 

these motifs have been seen in adornments particularly the bridal adornments. Adornments 

generally refer to accessories or ornaments worn to enhance the beautyor status of the wearer. 

Adornments are often worn to embellish, enhance, or distinguish the wearer, and to define 

cultural, social, or religious status within a specific community. This has not been manifested in 

the Ankole bridal adornments.  

 

Although the Ankole marriage ceremony of the Banyankole has been one of the surviving and 

most respected indigenous practices in the region and believed to be culturally sensitive, where 

tradition should be showcased, the present literature reveals that most bridal adornments used 

nowadays are imported. Traditionally, the Banyankole, like any other tribe in different parts of 

https://en.wikipedia.org/wiki/Beauty
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the world, valued culture in their traditional marriage ceremonies. The marriage ceremony would 

take place in the ancestral home of the bride, who would be dressed in the traditional attire and 

adornments such as necklaces, earrings, bracelets and anklets which were highly symbolic and 

communicated important elements about the social identity and culture of Banyankole. However, 

literature reveals that nowadays, the bride and her entourage are adorned with ornaments with 

foreign designs which do not reflect the Ankole tradition and without a visual story to tell about 

the Banyankole Culture. Hence, the present study explored the use of Ankole motifs in the 

creation of culturally based bridal adornments.  

 

The purpose of the study therefore was to create culturally based bridal adornments from 

selected Ankole motifs.  This was achieved through three objectives which were; to analyze the 

Ankole motifs for creating bridal adornments, to develop designs from selected Ankole motifs 

for bridal adornments and finally to produce culturally based bridal adornments from selected 

Ankole motifs.Throughout the world, motifs have been used in different forms of art such as 

jewelry, architecture, basketry, ceramics, and textiles. Bernstein (2016) observes that modern 

adornments such as jewelry can be traced back to prehistoric times since the Renaissance (1300-

1600) when jewelry was mainly designed with religious pictorial motifs. Bernstein (2016) 

continues to say that during the Georgian period (1714-1830), jewelries were characterized by 

the Rococo style with flourishes of bow, foliate and organic motifs, while in the Victorian era 

(1837-1901) sentimental motifs continued to dominate such as hearts, lover’s knots, flowers, 

bows, crescent moons and serpents. Furthermore, Bernstein (2016) argues that, theArt Nouveau 

period (1880-1910) represented a rebellion against the industrial age in pure artistic expression, 

with the rebellious use of precious and non-precious metals, combined with unusual colored 

gemstones in depictions of nature – primarily insects, birds and floral motifs, with Jewelry 

pioneers of the era being Rene Laliqué, Falize, Maison Vever, Georges Fouquet, and Tiffany & 

Co. Hence, this brief account reveals that the use of motifs on adornments such as jewelry is not 

something new but has been in existence since time immemorial.  

 

According to Whiteley (2016), in the United States, during the 1950s, women frequently adorned 

themselves with ornaments made out of diamond - a precious jewel (attractive, reflecting 

sparkling light) that were continuously associated with images of love and devotion by the 

advertising industry. Whiteley (2016) explains that in the later years, advertisements produced 

images of diamonds as rare, pure, and precious, again molding a new generation of diamond 

jewelry consumers. Today, a diamond ring is seen as an important status symbol of eternal love.  

Whitely (2016) affirms that the power of such messaging is reflected in the fact that 80% of 

married women own diamonds gifted by their husbands for the symbolic relationship between 

diamonds and marriage - as an expression of devotion, commitment, and everlasting love.   

 

Globally, motifs have been part of the people’s culture and this is supported by Jagannathan 

(1978) who posted that Indian tribal heritage is seen in the flower motif commonly used in 

Indian jewelry even in the present day. Jagannathan (1978) explains that during the ancient 

times, jewelry was seen as a symbolic adornment in which each stone was designed with 

mythical quality and used as a protection against evil forces. More so, Kaur(2012) reveals that in 

India, jewelry is not only for beautification but that it also symbolizes status, wealth and assets, 

provides aesthetic satisfaction, all of which are displayed through the designs, materials and the 

craftsmanship that go into their creation. 

 

Jewelry designers of the 1990s were motivated by a market that was in high demand for fancy – 

https://www.researchgate.net/profile/Prabhjot_Kaur57
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color diamonds, colored stones in dramatic combinations and large and multicolored cultured 

pearls that they had to create innovative cuts, distinctive setting styles, textures, and motifs. 

(Misiorowski, 2000).For example, Turkmen jewelry is designed considering the most important 

features of balance, symmetry and repetition of motifs and this is actually demonstrated in all 

works of art (Khatminia, 2008).   

 

In addition, Noruzi and Kermani (2015), states that Turkmen women jewelry is the most 

significant component of the arts among a variety of ethnic groups’ jewelries. The visual striking 

feature of Turkmen jewelry is their big size and dimension for the user, weighing about 6 to 8 kg 

and that for girls and young women adorn themselves with much jewels and ornaments that can 

weigh up to 17kg which makes them hardly able to walk. Noruzi and Kermani (2015) mentions 

that Turkmen artists have amazingly considered an appropriate ornament for all parts of the body 

in combination with women clothing in this tribe.  Adornments are so important to several 

communities as Peggy (1984) posted that in West Sumatra, the bridegroom, the bride and her 

attendants, dress themselves with traditional costumes that are highly adorned. That the 

adornment is not only for the bridal entourage but that even the bridal throne where the bride and 

the bridegroom sit is elaborately adorned with traditional textiles and embroidered cloth with 

symbolic meaning, also decorated with elegant designs is the bride’s bed.   

 

Additionally, Moupee (2014) affirms that the state of West Bengal has always taken pride in its 

culture as is demonstrated in the art and craft, music and lifestyle of people living here and the 

attires together with the jewelry items with designs which reflect the tradition of Bengal 

especially with those seen during weddings and other occasions. Lucas, Chapin, Lin, and Jia 

(2015), design is the element that distinguishes one piece of Chinese jewelry from the other, that 

the jewelry designers have benefited from the available gem materials and the rapidly growing 

consumer market hence now have the freedom to develop their design concepts and 

craftsmanship skills. Lucas et al. (2015) quotes Dickson Yewen - a Hong Kong jewelry designer 

who stated that: 

 

“Jewelry is a new way to interpret a culture that has been suppressed for decades.” Lucas et al. 

(2015) reveals that this jewelry designer - Yewen is devoted to creating jewelry inspired by 

Chinese traditions for he digs deeply into native traditions and fuses them with contemporary 

luxury and that his common themes include lattice patterns, paper cutting, Manchurian motifs, 

and peonies—the Chinese national flower.   

 

Saca (2006) states that in Palestine, handmade and richly embroidered women’s garments 

expressed regional identity and also describe the age and status of the wearer in that before the 

middle of the twentieth century, women in each local region created garments with distinctive 

types of embroidery and decoration that immediately established the wearer’s origin. To those 

who knew the regional variations in style, patterns, and colors of embroidery, a quick look at a 

dress was enough to determine the wearer’s region and even village. Marital status was also 

expressed through specific styles of garments that distinguished unmarried girls, married women, 

widows, and women who wished to remarry. Saca (2006) reveals that Palestinian girls began 

learning embroidery and dressmaking skills from their grandmothers at about the age of seven 

when a girl, from this early age, would begin creating items for her wedding trousseau and by the 

time she married, the bride’s trousseau included many lavishly embroidered items.  

 

By this, Saca (2006) affirms that people strongly believed that the personality of the future bride 

http://www.wiseshe.com/2014/05/10-beautiful-bengali-jewellery.html
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was revealed in the workmanship, color, and design of her dresses. It is also revealed by Saca 

(2006) that specific motifs were of utmost importance (with names and meanings) and were 

normally repeated in realistic or stylized patterns in a variety of colors and through the use of 

geometric shapes such as circles, rectangles, or squares, and various floral and foliage patterns 

which were favored in the late nineteenth–early twentieth century. Saca (2006) reveals that 

however, today, distinctive regional garments have been largely replaced by modern Western 

clothing that reveal nothing about the wearer’s origins.   

 

Clarke (2006) confirms that culturally, Africans define themselves in many different ways: by 

occupational caste, village, kinship group, regional origin, and nationality through artworks that 

have different meanings for different individuals or groups for example the painted designs on an 

Ejagham headdress in the South East of Nigeria, represent an indigenous form of writing, the 

meanings of which are restricted to individuals of the highest status and rank. Clarke (2006) 

observes that for Africans, personal adornment and dress are important forms of aesthetic 

expression and that scarification and hairstyle, in particular, are viewed as means by which the 

body is refined and civilized. More so, Sirico (2014), posted that the Tuareg - pastoralists who 

reside in areas in Libya, Algeria, Niger, Mali, and Burkina Faso dress themselves with 

adornments particularly bracelets that appear to be extremely heavy, made from solid metal and 

designed with delicate geometric motifs among which are pointed stars.  

 

Koutonin (2014) reveals that a bride from theNgwane tribe in Swaziland - Southern Africa 

adorns herself with a cape of colored cloth, designed with fine beadwork stripsthat include both 

old and new beads with motifs that consist of traditional geometric patterns as well as 

representations of crosses, telephone poles, automobiles, and houses.  

 

In Algeria, adornments such as jewelries are designed with filigreed geometric forms which 

reflect the patterns found in Berber tapestries and the ceramics in the country. These jewelries are 

not only for decoration but also portray messages for example about the geography of Algeria 

such as rivers and mountains (Ouksel 2016). In addition, Anaheeta (2011), observes that jewelry 

is embedded with untold stories of people who through tenacity and modest, have survived the 

trials of history. Anaheeta(2011) demonstrates this by stating that the design of Berber jewelry in 

Morocco is strongly influenced by the ancient Berber script, Tifinagh, where by the characters in 

the Tifinaghreflect a simple geometry of corners, circles, triangles and dots and these motifs 

distinguish every piece of Berber jewelry.   

 

Dubin (1987), observes that adornments form an essential part of a multi-layered communication 

system among all Shona speaking people. Furthermore, Bvocho (2005) observes that among the 

Shona, adornment communicates cultural values in symbolic language that expresses rank, 

religion, age grade and marital status.  Likewise, the practice of adornment among the Ndebele 

revealed the diverse life stages in their culture for the beads are used to decorate or even to form 

clothing (Mahlangu, 2003).   

 

Among the Zulu, both young and old, adorn themselves lavishly and enjoy themselves to the 

fullest for it is in most cases through such ceremonies where the young and old meet their future 

spouses which makes weddings among the Zulu being regarded as the best social events (Zibani, 

2002). The Zulu do not adorn only the body but also other objects especially the ones used 

during important ceremonies such as the beautiful sitting mat decorated using embroidery and 

that it is on this particular mat where the labola (bride price) negotiators place the necessary 

https://arastan.com/journey/author/anaheeta/
http://www.amazighworld.org/tamazgha/culture/tifinagh_alphabet/index.php
http://www.amazighworld.org/tamazgha/culture/tifinagh_alphabet/index.php
http://www.ancientscripts.com/berber.html
http://www.ancientscripts.com/berber.html
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items put forward towards the same.Furthermore,Nettleton (as cited in Zibani, 2002) says that 

Zulu beadworks (adornments inclusive) are made distinct by the main color combinations that 

the different regions prefer, as well as decorative patterns.   

 

According to Cherrington (2006), the elegant beadwork that the Masai herders adorn themselves 

with means a lot to them than to the outside world.  Masai men and women wear beaded-string 

necklaces as everyday decoration, but that the engagement necklace is distinctive because the 

strings are intertwined and the plaiting on it signifies the interconnection between husband and 

wife which makes it very symbolic. Moreover, Lizhybarnes (2015) observes that the beaded 

jewelry among the Masai consists of many symbols and the beadwork which illustrate the whole 

of Masai culture representing tradition, beauty, strength, warrior hood, age group, marital status, 

social status and their deep love and devotion for their cattle.   

 

In Uganda, as said earlier, indigenous traditional motifs have been used in other forms of art for 

example in textiles, ceramics, basketry, wood crafts, pottery and architecture. Nevertheless, these 

motifs have not been extensively used, and only a few (if any) can be seen in the jewelry section 

– particularly the contemporary Ankole bridal adornments yet these motifscan as well be applied 

on the bridal adornments to communicate to others about Ankole culture just like the Zulu in 

South Africa who use symbolic colors in their beadworks to represent their love for their cattle 

(Zibani 2002) or the Ndebele (South Africa) who make their bridal beadwork designs matched 

with the ones painted on their walls  as revealed by Bell (2010).   

 

Literature has also revealed that in Uganda, it is not only the Banyankole brides who adorn 

themselves with imported ornaments or with adornments made with imported materials but also 

other tribes such as the Baganda brides who do the same while dressed in their traditional dress 

locally known as the Gomesias shown in Bride & Groom, 2017.   While explaining the 

importance of motifs among the Banyankole, Sekintu&Wachsann (1956) state that, it is in a 

decorated hut in the home of her parents that a daughter is given by her father to the clan of her 

bridegroom. More so, most of the used items during the Ankole traditional marriage ceremony 

were often decorated with motifs, such items included serving baskets where the in-laws would 

eat from, mats on which the bride and her entourage would sit, gourds from which porridge 

would be served and milk pots that were given as gifts to the bride   

 

Research carried out at Igongo Cultural Centre Museum located at Biharwe in Mbarara district 

revealed that the Banyankole women of ancient times used to adorn themselves using ornaments 

made out of indigenous materials such as the cowrie shells to decorate the hair, animal hair to 

make bracelets - obwoshe and anklets -enyerere, seeds and strings made out of plants all of 

which were both user and environmentally friendly. However, with the coming of the Arab 

traders during the Chwezi dynasty, the Banyankole were introduced to the small plastic beads 

which they have used since then to make body adornments comprising items such as the 

forehead adornments, necklaces, earrings, bracelets and the waist beads all of which have no 

particular designs that bring out a story which speaks of the Ankole culture. 

 

More so, nowadays, the Ankole traditional marriage ceremonies seem to have taken the western 

trend with marriage cerebrations taking place in hired venues where one can hardly find a basket, 

a gourd or a mat. Furthermore, the bride and the whole bridal entourage spend much time in 

salons where they are exposed to different kinds of adornments from other countries and 

embrace them. This has gradually led to the Ankole people forgetting their own culture and 
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tradition yet, it is on such an occasion that cultures and traditions should be exclusively 

expressed. It is against this background therefore that motifs are justified as relevant sources of 

inspiration for bridal adornments hence the need for the study.  

 

METHODOLOGY 

 

The research was qualitative and employed ethnography design. The design provided the 

researchers a full understanding of the Banyankole culture and an in-depth description about the 

Ankole motifs that finally led to development of culturally based bridal adornment designs. The 

study was carried in two sites; one at Igongo Cultural Center Museum located at Biharwe in 

Mbarara district. This site was selected because it has got a collection of Ankole Cultural 

artifacts on display. Another site was at a bridal shop in Avemar Shopping Center - along Luwum 

Street, Kampala City for it is along this street that most of the bridal items which are believed to 

be upto-date are sold. The study targeted the Banyankole brides with their bridal entourage since 

the study was mainly about producing bridal adornments designed specifically with Ankole 

motifs. Two guides at Igongo Cultural Center, one shop owner in Avemar Shopping Center, two 

shop attendants and five brides to be, were interviewed. Using in-depth interviews, participant 

observation, photography and studio technology data was collected and analyzed thematically 

and interpreted through studio experimentation.   

 

FINDINGS 

The field research revealed that the Banyankole have several motifs generally referred to as the 

white and black patterns which are believed to have originated from Abyssinia. Many of these 

patterns were used to decorate the Ankole artifacts such as baskets, gourds, mats, pots and also 

commonly used to decorate their huts. The traditional huts of the Banyankole were made of grass 

but had a front facade made of mud and wattle where the motifs were designed as shown in 

Figure 1. Respodents from Igongo Cultural Centre Museum explained that motifs were designed 

on the traditional huts of the Banyankole by old women in the colors of white and black using 

limestone, cow dung and ash. Motifs had their meanings associated with beauty, astronomy, the 

environment, war and entertainment.  

 

 
 

Figure1:Ankole motifs on exterior walls of the traditional hut of the Banyankole, photo by 

researchers – courtesy of Uganda Museum  

The study found out that the Banyankole had different motifs which were used in decorating. 

Some of the motifs such as ekisingoky’enshoni, embaziz’enju, 
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enshunjuz’akakanga,enteekoy’abatabaazi, and engabowere found relevant to the study and are 

therefore explained as follows;  

EKISINGOKY’ENSHONI 

The ekisingoky’enshoni motif (Figure 2) represents a veil of strands of beads which was a veil of 

shame meant to cover the face of a woman.  

 
Figure 2: Ekisingoky’enshoni motif, photo by researchers – courtesy of Igongo Cultural Centre 

Museum 

Traditionally, among the Banyankole of the ancient times, all women and girls about the 

marriagiable age were supposed to walk around with veiled faces as a sign of respect. Today, this 

practice is no longer in existence except for a few Banyankole brides who do veiling of the face 

or forehead during their traditional marriage ceremonies. Until the coming of beads (obutiti) that 

were introduced by Arabs, the veils were made out of special grass parts. Oral history asserts that 

the same veil was also put on to conceal a face of a woman who worshipped the Bachwezi and 

was possessed by a spirit because her eyes were not to be seen in such condition.    

EMBAZIZ’ENJU 

The embaziz’enju motif (Figure 3) represents the rings of a roof of a hut. The Banyankole built 

their huts using mud and wattle, wood and grass; Strong poles held the walls together and 

reinforced the mud. The huts had conical roofs that revealed circular forms when viewed from 

the inside as seen in Figure 3.   
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Figure 3: Embaziz’enju motif (left) and the the roof of the Banyankole traditional hut viewed 

from the inside (right) , photo by researchers – courtesy of Igongo Cultural Centre Museum  

 

ENSHUNJUZ’AKAKANGA 

Enshunjuz’akakanga motif (Figure 4) represents the hair styles of Hima women. The Hima 

women would plait their hair in a style that was locallys referred to as enshunjuz’akakanga 

which was made in round forms Figure 4.  

 

 
 

Figure 4: Enshunjuz’akakanga motif, photo by researchers – courtesy of Igongo Cultural Centre 

Museum  

 

ENTEEKOY’ABATABAZI 

Enteekoy’abatabazi motif (Figure 5) represents a crowd of warriors. The patterns of this motif 

were normally placed on the upper arm of a man to represent the formation of men on a military 

expedition finding new homes.  
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Figure 5: Enteekoy’abatabazi motif, photo by researchers – courtesy of Igongo Cultural Centre 

Museum 

 

ENGABO 

The engabo motif in (Figure 6) represents the shield which the Banyankole men would use in 

wars to protect themselves from their enemies.  

 
 

Figure 6: Engabo motif, photo by researchers – courtesy of Igongo Cultural Centre Museum 

 

DESIGNING BRIDAL ADORNMENTS WITH SELECTED ANKOLE MOTIFS 

The selected motifs were analyzed according to their relevance to the adornment designs and two 

of them were selected in developing the bridal adornments. The two were embaziz’enju and 

ekisingoky’enshoni. The embaziz’enju motif was selected because it represents the rings of a roof 

of a hut of the Banyankole, which was decorated and where the parents of the bride would give 

her away for marriage to her in-laws. Ekisingoky’enshoni was selected because it was the 

original veil that women used to put on and the one that brought out their beauty and character. 

During the development process, other existing bridal adornments on market were studied so as 

to understand their designs, and the materials used in order to come out with possible products 

that would be embraced by the brides. It was found that most of the adornments were made out 

of imported materials and reflected less of the Ankole culture for instance those in Figure 7.  
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Figure 7: Bridal adornments made out out of imported materials found on market now, photo by 

researchers – Jewelry shop, Kampala City  

 

The design process involved both hand drawing and computer aided designing. After 

conceptualizing the designs, handmade drawings were generated for example in Figure 8. The 

drawings were then rendered by computer to come up with definite shapes that were produced 

out of cow horn material.   

 

  
Figure 8: Hand drawn sketches of the dridal adornment soft pencil on paper  

COMPUTER AIDED SKETCHES 

After hand sketching, the drawings were further enhanced by using computer aided design 

(CAD) applications as Figure 9 reveals.  
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Figure 9:  Computer drawings of different adornments 

 

After sketching, the adornments were produced out of cow horn. The cow was preferred because 

of the history of long cowhorn kept by the Banyankole. The horns were treated by boiling them 

in a mixture of water, detergent and salt. They are boiled to remove the bad odor  and then 

flattened with a compressor machine after heating in cooking oil. After cooling them in water, 

the pieces are sanded and polished and then designs are applied. The adornments produced were 

found original and appealing to the users. The produced pieces (Figure 10) were taken to the 

bridal shop in Kampala City and the shop owner and her clients were pleased with the products.   
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Figure 10:  Different ardornments for the bride, the metron and the maids 

 

After production of the adornments, they were taken to the respondents in the market and tried 

on attire, put up for exhibition (Figure 11) and thereafter taken back to the market for sale.  
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Figure 11: Bridal Adornments on attire, photo by researchers  

SUMMARY 

Literature revealed that worldwide, creaters of bridal adornments use designs that depict the 

user’s culture, for instance Zibani (2002) reveals that, the Zulu in south Africa have symbolic 

motifs which they use as their source of inspiration. They produce adornments by arranging the 

beads of the necklaces to form geometrical forms such as the triangular patterns which are 

symbolic to them. They also use certain colours of beads to bring out some aspects in their 

culture such as green to represent the green pastures for their cattle and white for the milk. 

Producing adornments based on designs derived from the Ankole motifs which are very symbolic 

is a means to immortalize Banyankole culture and create ideas of identity and belonging among 

the Banyankole. It was found out that,the embaziz’enju motif is being commonly used in other 

kinds of art for instance in textiles, painting, ceramics and multimedia crafts.  This showed the 

importance of the Ankole motifs and hence creating them on bridal adornments was important.   

The study therefore aimed at analyzing the Ankole motifs for creating bridal adornments and 

thereafter developed designs from the selected motifs which finally led to the production of 

culturally based bridal adornments.  

CONCLUSION 

In conclusion, the Ankole motifs are very rich with symbolic meanings. Culturally based bridal 

adornments can be created from Ankole motifs - this brings people back home, keeps the motifs 

in posterity, helps the young people to understand their culture and also markets Uganda in the 

international community. Using the cow in the production of culturally based bridal adornments 

brings the original Ankole cattle back into the picture hence creating an attachment between the 

adornments and the wearer. Additionally, using the cow horn is a means of utilizing the local 

resources as well as conserving the environment.   

 

RECOMMENDATIONS 

 

The study recommends that despite modernity, producers of bridal adornments should not totally 
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do away with the indigenous designs and materials. Their use immortalizes them and passes on 

traditional knowledge and history as well as providing a sense of identity. It is therefore 

important to always consider a blend of traditional methods of indigenous designs and 

technology and contemporary designs in any new innovations such that the old is not lost.   
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The Old Wine in the New Skin: Integrating Acholi Ritual Pots in Contemporary space 

 

Sanday Rhodest Adong and Emmanuel Mutungi, 

Kyambogo University 

Abstract 

The purpose of the study is to design and produce pots derived from indigenous Acholi ritual 

pots for contemporary space and their resultant effect in promoting sustainable development that 

is pro-society. Specifically the study analyzes how Acholi ritual pots can be used in 

contemporary space, design pots for specific contemporary spaces inspired by the ritual pots, and 

produce pottery ware suitable for contemporary spaces.  Guided by the componential theory of 

creativity by Teresa Amabile (1983), the study is qualitative and employs ethnographic research 

technique in collecting data from four potters in Atanga Sub-county in Pader district and Boma 

Hotel in Gulu district both in Northern Uganda. Using participant observation, interviews and 

photography, data was collected and thematically analyzed through studio experimentationto 

come up with designs that resulted into functional pottery for using at Boma hotel in Gulu town. 

The conclusion reveals that indigenous ritual pots can be redesigned to fit in the contemporary 

spaces and community accepts them. The study recommends that indigenous pots need to be 

redesigned for contemporary spaces such that negative perception that they are archaic could be 

mitigated. 

 

Key words: Acholi ritual pots, contemporary space, pottery, sustainable development 

INTRODUCTION 

Pottery is a worldwide practice and tradition of many communities. Pottery plays a central role in 

materializing ideology and social meaning through creation and transformation of material object 

(Al-Dhamari 2014). Pottery is the craft or profession of making pottery and is also referred to as 

the ceramic material which makes up pottery ware, of which majorly types include earthenware, 

stoneware and porcelain. Mahran, (n.d) observed that pottery making is as old as man’s existence 

on earth which began way back when man attempted the idea of forming human settlement and 

started forming pots are objects such as bowels, plates made out of clay using hands and then 

baking them at high temperature so that they become hard. 

 

Several factors contribute to the production and use of pottery in different societies worldwide. 

For example, Rathke (n.d) observed that China decorate their pots to depict religious beliefs and 

the surroundings. Mostly used images included those images depicting warriors, animals and 

concubines. On the other hand, other factors that influence production of pots include personal 

relationship whereby pots are produced to represent different personalities in one’s life. In this 

regard, Stumpf (2010) produced a set of pottery that captured different characteristics of several 

people in his life such as his mother, father, brother, in-laws and friends.   

 

Furthermore, Lawton (1965) observed that although pottery was an important component of 

people’s lives and history which led to its production, pottery was regarded as a hereditary 

craft.Roberts (2013) further argues thatother factors for producing pots in Africa include the 

domestic functions and traditional values of the different communities such as cooking, storage, 

ritual performance among others. Jose (2013) explains that Inca state extensively used pottery for 

ceremonial affairs as a way of establishing social relations with local ethnic groups found in the 

entire Empire.  
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Designing pottery items was and is still based on the need of particular community. Gosselain 

(1992) studied the Bafia of Cameroon and reveals that traditional potters linked style and 

technology in production to the needs of the community and this helped the community to 

survive. However, the coming of imported items such as plastics, aluminums or glass containers 

have made pottery production to be relegated with a few women still practicing it. The women 

produce items which are collected by tourist and town dwellers for ornamental purposes 

(Gosselain, 1992). One therefore wonders why the tourist and town dwellers buy pottery while 

the rural poor where it is produced are using plastics and other imported alternatives.  

The issue of production was analyzed by Halluska (1999) by studying methods of producing pots 

in Ghana. Halluska studied both hand building and contemporary methods so as to establish if 

production of pottery is informed by culture or the utilitarian aspect of the product. He found out 

that both traditional and contemporary methods were being used among the communities of 

Vuma. The patterns were following the needs and interest of the community and the designs 

were aiming at improving the quality of the products.  

 

In the Eastern African Region, pottery was and is important to several communities. Nangendo 

(1996) observed that several communities such as the Bukusu society in Western Kenya attach 

both historical and cultural significances to their pottery which reflect many aspects of their 

culture today and in the past. Nangendo quoted Tsing &Yanagisako (1983) and Hodder (1986), 

that both significances were usually inscribed in the manufacturing techniques as well as in the 

forms, sizes and functions of the pottery vessels. In addition, pots were used by Bukusa society 

to perform their daily vital utilitarian functions such as carrying and storing liquids and solids. 

However, despite the fact that pottery carries historical and cultural significances, some cultural 

practices are so negative and this has made a number of people drop the use of indigenous pots.  

 

In Uganda, pottery making is practiced in all regions. Trowell (1953) writes about pottery in 

almost all tribes of Uganda. Trowell observed that pottery was produced by both men and 

women in different communities in Uganda. Although Trowell (1953) explained how pottery 

production is carried out by most ethnic groups in Uganda, little has been done by potters today 

in linking traditional pottery to contemporary spaces. Although Giblin and Kigongo (2012) 

recorded the history of the royal Ganda potters in central Uganda and how pottery was not only 

technical and functional but also social and symbolically constructed reflecting the moral values 

of society, potters continue to be sidelined. For example, Giblin and Kigongo, (2012) argued that 

modern industries at Busega and Kajansi are dominated by potters from the descendants of the 

Colobus Monkey and Leopard clans who were masters of pottery yet these potters cannot 

produce pots on their own.  

 

Pots among the Acholi community, a tribe found in the Northern part of Uganda mainly in the 

districts of Gulu, Kitgum, Agago, Nwoya, Amuru, Lamwo, Pader and Omoro are similar in 

shapes, forms and sizes and serve different purposes just like pottery elsewhere. Pottery was so 

much valued by the Acholi people for domestic use such as storage, cooking and ritual 

ceremonies and performances. The ceremonies in where pots were used included initiations, 

birth, naming, marriage and appeasing the spirits.Pottery was very important among the Acholi 

community and it helped people in almost all their daily activities. However, the insurgency that 

lasted for over 25 years (MFPED, 2003; Davenport 2011) disrupted the Acholi cultural set up 

and the Acholi culture to the level that people adopted different life styles while they were in the 
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Peoples Displaced Camps (IDPs). In fact, Davenport (2011:7), argued that the war in the north 

not only did it cause the displacement of thousands but also caused the breakdown of family life, 

social roles and the Acholi culture”.  

 

As a result of the war, many Non-Governmental Organizations (NGOs) distributed kitchen 

utensils such as saucepans, Jerry can, cups, plates, bowels. Basing on the fact that people were in 

the camps, the art of pottery making was forgotten because in the IDP camps, movements were 

limited and people could not go out of the camps to collect clay. When the government of 

Uganda finally closed the camps after the insurgency, people returned to their original homes to 

continue with their lives. They could not easily adjust to the old life style. Many could not afford 

the basic requirements but also found it difficult to adjust to pottery use. In addition, the modern 

living style is further supported by beliefs or faith that is based on Western religious practices 

which associated the use of traditional items such as ritual and initiation pots with evil 

worshiping. Most families today use fridges, others store their drinking water in Jerry cans and 

serve food using imported bowels which to them seem more descent and trendy than the use of 

indigenous pots, yet most of them do not have the capacity to buy modern quality items for use 

in the kitchen. As a result, some families continue using old plastic and ceramic wares which 

could be dangerous to their lives yet, they could use indigenous pottery which they have a lot of 

experience with and safer to use. Such use of old plastic and ceramics wares make pottery 

production less important in the community. Potters who still practice pottery today do it to sell 

to those who cannot afford imported items or to sell them to town dwellers or tourists who 

collect them as works of art.  

 

Whereas the Sustainable Development Goals (SDGs) and especially SDG 12 aims at ensuring 

Sustainable consumption and production patterns (SDG 2015-2030), one wonders why the 

Acholi indigenous pottery cannot support their sustainability through production and 

consumption of their indigenous products. Since most members of the community prefer modern 

life style, ritual pots could be easily integrated in the contemporary spaces as long as they are 

designed to fit that particular space. Basing on the fact that indigenous pottery can co-exist with 

contemporary pottery (Hallusk 1999), designs can be improved to better the values of pots 

(Gosselain 1992, Giblin &Kigongo 2012) hence positively changing the perceptions of the 

communities towards pottery. 

METHODOLOGY 

 

The study was qualitative and it used ethnographic research design to understand the factors 

leading to production of pots and how the pots were produced. The factors influencing the 

production of pots were analyzed; designs of specifically three pots with more than one opening 

were used in the study in order to produce functional pottery ware for contemporary space.  

 

The study was carried out in Atanga Town Council, Atanga Sub-county in Pader district. The 

study involved families that benefit from pottery production where the producers of pottery items 

and those with knowledge were purposely selected as respondents. They included five (5) 

producers, two (2) elderly persons, one (1) LC leader, a Community Development Officer (CDO) 

and one hotel owner. In-depth interviews, participant’s observation and focus group discussion 

(FGD) were used to collect data. The collected data were transcribed and thematically analyzed. 

Emerging patterns were isolated and subjected to studio practice. Using different media, several 

sketches and designs developed into designs for production of pottery suitable for contemporary 
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spaces. Out of the sketches, four projects were produced to serve the hotel reception area. 

 

Findings  

 

Factors influencing the production of pots among communities 

 

According to the two elders who were interviewed in Otudowiye ward, Atanga town Council, 

pots are produced to meet community needs. They are used for serving food and other drinks, 

storage, brewing and ritual purposes among others.  Whenever there was a need, such pots were 

provided because they were readily available within the communities. In the past, people in the 

Acholi communities received pots as special gifts and others received them in exchange of other 

items for example food (batter trade). For the twin celebration, a pot with more than one opening 

was used by members of the community. It was a special pot that remained indoors and never 

allowed to be brought outside unless there was a twin ritual performance. These ritual 

ceremonies were done to thank the gods for blessing the family with twins, to seek good health 

and appreciate the gods.  The celebrations were done right after birth, whenever they saw that the 

twins were falling sick and to give thanks to the gods. Below are some of the pots used by the 

Acholi people for various purposes. Figure 1 shows the various pots produce and used by the 

Acholi people for various purposes while Figure 2 is a demonstration of how the ritual pot is 

used during the twin celebration. 

 

 

 

 

 

 

 

 

 

 

 

FIGURE1;VARIOUS POTS PRODUCE AND USED BY THE ACHOLI PEOPLE FOR 

VARIOUS PURPOSES 
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Figure 2;Demonstration of how the ritual pot is used during the twin celebration. 

DESIGNING POTS FOR CONTEMPORARY SPACES DERIVED FROM THE 

SELECTED ACHOLI RITUAL POTS. 

 

Having understood the factors that influence the production of pots among the communities in 

Acholi. The researchers selected the two, three and four mouthed pots (kirubi la doge aryo, 

Kirubi la doge adekand Kirubi la doge Angwen) as their inspiration to design pots for the 

contemporary spaces. The pots were selected because they have become very scarce and almost 

getting lost and yet we can study and link the Acholi culture to contemporary life through the 

production of functional pots.In order to produce design patterns that suit the pottery ware to be 

produced, the researchers made design tools out of small pieces of wood and wove a palm leaf 

and registered the patterns on clay slabs. We also observed the shapes and design patterns on the 

traditional pots and produced drawings which later were improved using adobe illustrator(Figure 

3) 
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Figure 3; Drawings rendered with adobe illustrator 

 

To develop the pots for contemporary space, the researchersused the drawing for the structural 

designs which were derived from the multi mouth pots. Four projects were selected; front office 

key holder pot, the wine bottle holder pot, newspaper display shelf and wall hanging for soft 

drinks, in the hotel reception, bar and lounge. The process started with observational drawings of 

the selected pots, generating drawing ideas which led to the concept development of the idea and 

how the sets of pots would be. Later computer drawings were done giving dimensions, in scale 

of 1.5 and the pots viewed from different sides and lastly the cross-sectional drawings of the pots 

were developed (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4;CROSS-SECTIONAL DRAWINGS OF THE POTS WERE DEVELOPED 

PRODUCTION OF POTS 

 

The researchers did not only use the designs on the ritual pots but also designs on traditional pots 

elsewhere. The material used in production included those that were not necessarily used by 

traditional potters. Mixtures of different clay bodies and oxides where prepared; ball clay, kaolin, 

grog, so-dust, black and red ceramic oxides were used for decoration. Clay preparation was done 

following the basic standards of clay preparation and sets of pots produced for the hotel 

reception, bar and lounge. The researchers prepared clay using the wet clay preparation process 

which involved sourcing, soaking, sorting, plunging, sieving, drying, pug milling, wedging and 

kneading. The forming technique was limited to hand forming where small and big pieces were 
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produced. 

PROJECT 1 

 

Project one was designed specifically for hanging keys at the front office or reception in the 

hotel. It was an inspiration from the two mouthed ritual pots usually in two. After forming the 

lower pot, the upper pots and symmetric lines were drawn and shaped.  At this point, small holes 

were created using a metal, and red ceramic oxide was applied in the selected areas. When they 

became leather-hard, simple design patterns where registered using the design tool made locally 

from natural materials so as to keep the traditional feel and identity on the pots. It should be 

noted that, the shrinkage level for project one was greater compared to the rest of the project 

when they were still green ware and after biscuit firing. That was because the researchers put 

very small amount of grog and much so-dust. The piece was wired to produce light (Figure 5) 

 

 

 

 

 

 

 

 

 

 

FIGURE 5;PROJECT 1-KEY HOLDER WITH FLOWER VASE 

PROJECT TWO 

 

Project two was designed in a set for displaying the wine bottles. The idea was generated from 

the three mouthed pot and the beauty with this project was that, it wasn’t only inspired by the 

three mouthed pot but it also gives the impression of African cooking stove built on three 

supports. The idea gives a strong link of African tradition to contemporary spaces. The project 

was created in such a way that the upper pot sit on the lower piece an idea that did not come 

easily. To serve the purpose, holes were created that could be used to place the bottles. A 

cylindrical shape was created at the center point of the lower pot to allow the bottles placed on 

the upper pot find a resting point(Figure 6) 
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FIGURE 5; PROJECT2- KEY HOLDER WITH FLOWER VASE 

PROJECT 3 

Project three was inspired by two and three mouthed pots. The researchers explored the two pots, 

derived shapes and produced a newspaper display shelf for the Hotel. The lower pot was built in 

phases because the piece was quite big, about 90C long. Sections were created and partitioned 

using slabs until the form was complete. When it was leather hard, a section of the piece was cut 

off to create the opening space for putting the newspapers. The decorations used where a 

combination of computer decoration in figure and the decorating tool. Two pieces were designed 

for the top pot suitable for project 3. When the first top pot was designed, in the process of 

drying, it developed cracks due to poor joining. When it tried, the researcher thought it would be 

safe to produce another top pot in case the first pot broke during firing.  
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FIGURE 6;PROJECT 3-NEWSPAPER HOLDER 

PROJECT 4 

Project four was inspired by all the three mouthed pots (two, three and four). The researchers 

looked at the several opening and derived abstract pieces for wall pots for functional use and 

decorative purposes, and table pieces. Pots with exaggerated opening were designed, formed and 

decorated.  This project was made in smaller sizes compared to the first three projects and they 

varied in shapes and form(Figure 7) 

 

 

 

 

 

 

 

 

FIGURE 7;PROJECT 4 - NEWSPAPER HOLDER 

 

CONCLUSION 

The study established the factors which include the functionality of pots, religious, social 

economic and political factors. In Africa, the daily domestic functions of pots in the communities 

include cooking, storage, serving among others, Roberts (2013). With the arrival of religion in 

the 19thCentury, many households embraced Christianity and their attitudes have since been 

influenced by religion. The current pots produced have to be not in conflict with religious 

practice. Some social- political factors of pottery production are linked to ritual practices, kinship 

for example in Buganda kingdom and Luo community of Nyanza, Giblin D&Kigongo R (2012) 

and Ceri (2005). In places like Kajjansi and Busega, many industries have been set up to produce 

pottery ware such as roofing tiles, building blocks, facing bricks, wall and floor tiles among 

others for economic purposes although in the rural communities, pottery production is still being 

done at household levels so as to raise household incomes to support the families.  

 

The study further designed pots based on the two, three and four mouthed ritual pots for 

contemporary spaces. The researcher began with the conceptual drawings, idea generation, 

computer aided drawings, dimensional drawings which included sections of the pots and 

different views such as top, side and front view showing the design appearance from such views. 

Producing for the contemporary space, all these factors were put in considerationand four 
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projects were produced to suit the needs of the contemporary space.Project 1 was a front office 

key holder, project 2 was a wine bottle holder pot, project 3 was a newspaper display shelf with 

some small table flower pots and project 4 was a wall hanging for spirits or soft drinks and wall 

decorative pieces. 

 

Acholi traditional pots are very rich artifacts with symbolic meanings.  Their production was 

influenced by the needs of the community however, currently production is influenced by other 

needs such as financial, hereditary. Even the current designs of the pots are now influenced by 

what the community believes in and practices. The study observed that pottery can be redesigned 

to fit in the contemporary spaces. 
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ABSTRACT 

 

Violent conflict has been experienced in West Pokot County for decades. This county is the home 

of pastoral communities whose livelihood entirely depended on a cow for centuries. As such, 

conflicts in this region rotated around a cow. This study interrogated extent to which cultural 

practices have contributed to peace and development of the region. The study applied case study 

design situated within the qualitative tradition. Women, men, youth, NGOs officials, and 

representative from all levels of governments provided information. The study found that cultural 

practices such as songs encouraged conflict and peace in the one hand. On the other, some 

aspects of cultural practices have sustained lives and promoted growth of prosperity of people. 

The study recommended that the government, nongovernmental organizations and the 

community to initiate regular dialogue meetings, peace tours, cultural events and sports for 

peace to create more awareness on peace, benefits of peace, and increase levels of interactions 

among the warring communities in a bid to spur social-economic development of people. 

 

Key words: Culture, Peace, Development, West Pokot, Kenya 

 

 

INTRODUCTION 

 

This study focused on how cultural practices such as songs could promote peace, conflicts or 

spur growth of prosperity. The following sections were covered: the background to the study, 

theoretical framework, materials and methods, findings and then conclusion and 

recommendations. 

 

Background to the study 

 

Culture, taken in a broader sense, is the way of life of a people. It includes socially acquired 

knowledge, beliefs, art, law, morals, customs, and habits. It influences the people’s lives, 

activities and behavior towards others (Nganga, 2012). The idea of culture introduces the notion 

of shared meanings and values, and diversity between different peoples of the world. It also 

creates a space for thinking of peace as the province not just of politicians and soldiers but also 

of ordinary people (Damirchi, Hazrati and Poushaneh, 2013). War is deeply rooted in people’s 

culture; the spirit of war is embedded within literature, poetry, rewritten history, media, language 

and widescreen movies; all these tend to offer-glorify wars and as a result inflame the 

imagination of youth (Zamir, 2005). However, some traditions are undoubtedly time-proven and 

of lasting value, but others have become obsolete and sometimes also ethically objectionable 

(Malan, 2005). 

 

Werner (2010) has argued that culture can provide peace workers with a context as well as a 

resource for potential conflict resolution activities. The context informs about values, meanings, 

as well as community practices and allows one to see and make sense of the world through the 
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eyes of the locals. As a resource, culture guides certain activities and may provide tools for 

responding to new situations, as it remains fluid and flexible, rather than static. International 

peacebuilding practitioners and their local counterparts should primarily learn from each other, 

proposing concepts that take into account the traditions and lives of the local community so they 

can avoid imposing alien cultural change, no matter how desirable or seemingly natural.Conflicts 

particularly among the pastoral communities are embedded in people’s culture; even local 

proponents of peace have unconsciously supported structures that sustain conflicts. This is to say, 

if at all we have to succeed in achieving peace, we should examine those cultural elements that 

sustain persistent conflict as we replace them with those that promote peace and inclusive 

prosperity of people, and reinforce those aspects that have propped up the ideals of peace and 

social cohesion. It is against this backdrop the study interrogated how songs as a cultural practice 

have contributed to peace and shared prosperity among the Pokot people.  

 

Context and Nature of Conflicts 

 

West Pokot County is among the counties in the North Rift region of Kenya. The region is a vast 

arid and semi-arid with experiences of frequent droughts. It is settled by pastoralist nomadic 

people such as Pokot, Turkana, Samburu, Borana, Rendile, and so on. These people move from 

one area to another in search of water and pasture for their livestock as away to buffer the 

impacts of drought such as loss of livestock, malnutrition, rise in the cost of living, high poverty 

levels and loss of lives. Their movements are not restricted to one area or even country. They 

move into and out of the neighboring countries such as Somalia, Ethiopia, Sudan and Uganda. 

These movements are one of the major sources of misunderstanding and conflict between them 

and their neighbors (Nganga, 2012). The author adds that the vastness and remoteness of the 

area, inadequate road networks, hilly terrain, and scarcity of resources goes hand in hand with 

lapses in security occasioning frequent misunderstanding and violent conflicts among these 

pastoral people. 

 

THEORETICAL FRAMEWORK 

 

Lederach Conflict Transformation Model 

 

In 1997, John Paul Lederach offered his seminal work on conflict transformation theory. The 

theory views peace as centered and rooted in the quality of relationships. This includes both face-

to-face interactions and the ways in which we structure our social, political, economic, and 

cultural relationships. Lederach stated the key dimensions of peace process as the changes in the 

personal, structural, relational and cultural aspects of conflict, brought about over different time-

periods (short-, mid- and long-term) and affecting different system levels at different times 

(Miall, 2004, Paffenholz, 2009). We found this theory salient to inform this study. 

 

MATERIALS AND METHODS 

 

The researcher used the case study design situated within the qualitative research tradition. The 

choice for this design was appropriate because it enabled the researcher to collect rich and in-

depth data on violent conflict and development in Pokot. Focus group discussions, interviews, 

observation helped to collect data from elders, leaders, men, women and youth from West Pokot 

County. The data was analyzed applying content analysis technique. This technique, helps 

researchers to organize material systematically guided by two approaches namely, simple 
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mechanical word counts and broad-gauged interpretations of themes (Druckman, 2005). 

 

FINDINGS 

 

Songs have been very powerful tool of communication in oral literature and in diverse infinite 

communities of the world. They expressed people’s deep emotions and core feelings. People 

sang when they were happy, in celebrations, while mourning, provoking attention, entertainment, 

while working or as a source of livelihood. The study revealed that among the Pokot people 

singing, composing songs and dancing were highly valued cultural activities. Songs were very 

attractive, enlightening and enhanced people’s attention as they received the message. Different 

songs were sung in different occasions: Songs praising successful warriors; songs ridiculing 

losers, singing as a way of speaking and songs promoting peace. In other words, one of the 

women commented that different songs had different content, for example, if it were a raiding 

song, it gave morale to raid as well as aroused the hearts of men to be aggressive. And so if it 

were a peace song, it highlighted incalculable benefits of peace or demerits of violent conflict; 

and if it were song about lazy people, it gave illustrations of remarkable or extraordinary and 

hardworking people in the community. Thus, the value of the song depended on who was 

singing? What was the content of the song? Why one was singing and to whom? As one youth 

puts it succinctly: 

 

Songs plays a central role in any activity...when one is ploughing alone s/he needs an 

accompaniment, when there is pumper harvest there is a song, when appreciating the beauty of 

nature there is a song...even in the activity of CR they used songs to praise heroes. From the song 

you will know who the hero is or who lost...it has been the responsibility of women to sing as they 

ululate. Songs motivated hardworking people, hardworking leaders who had brought 

development and so forth. Some songs have also mocked those who had done evil in the society. 

For example, if the community disliked certain set of behaviours in a person, they pointed that in 

a song to discourage such behaviours. 

 

An elder made an insightful remark: 

 

Songs can bring conflict, peace and development. If raiders attempted to take your animals and 

women sang for the strong men to keep them at bay, they will always do so. If peace songs were 

sang, they brought peace in people’s hearts, mind and soul. In short, if a song had a version of 

hatred, it promoted hatred. If a version of peace, it promoted peace. If a version of development, 

it promoted development. 

 

As outlined above, singing in Pokot is a way of speaking. Elders passed very important or crucial 

communications in form of a song without demeaning either part. For instance, one of young 

women whom I interviewed provided an illustration of a young man who was arrested. He was 

being grilled by security officers with regard to some of the cultural practices alleged to have 

been offensive. One of an elder in that meeting began a song informing the young man not to 

disclose any information about their community, instead the elder asked the young man to die 

like a man. The next levels we are going to present the findings on how songs have promoted 

peace and protracted conflicts among the Pokot people. We shall also interrogate whether songs 

were related to growth of prosperity among the people. 

 
Songs and Violent Conflict 
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The results revealed that in Pokot songs were used to inspire and provoke warriors to launch 

raids. The findings from the questionnaire revealed that songs that have praised owning of 

animals have profoundly catalyzed the practice of CR. Such songs were commonly sung by 

women encouraging men to be more courageous as they kept protecting the community.  They 

reminded men that CR was part of their lives; they should be fearless unlike women. Women 

also remind men that they were like those other men from other communities. As an elder 

enthused, when the sun rises, it arose with great hope. Women’s songs praised the brave men and 

created the awareness that the community depended entirely on them, “The strong men and boys 

were told you are the security of the community. Your fathers and mothers are growing old. 

Where are you boys, where are you men? Why are our cows gone? Where were you? Were you 

sleeping? Are you cowards? Are you still men or you have turned to be the women of the other 

community?” These songs were usually sung in the presence of men. Then men could reply, “We 

have heard you.” They could regroup thus, to plan for the raid in order to please their women. In 

that connection, the women were expected to prepare strong meals rich in protein such as boiled 

beans and maize plus tobacco for those who smoked in preparation for the long journey. The 

food was ferried by the young boys who were regarded as store men, they were all well guarded. 

In every raiding group, some of the skilled warriors were always in front and others behind. 

Those in the middle were expected to drive the animals or newly acquired wealth. 

 

The research found that some of the songs performed by women were praising the courageous 

men on one hand, and on the other, humiliating failures. This has activated the culture of 

violence. For example, Orwantee kotanyenyee wayee translated as I sleep in a home where there 

is a cow. The song meant that even if the cow has made men to die, the woman could only sleep 

a home where there was a cow. Such songs instilled fear in men that without a cow, they would 

miss to have women. They provoked men to engage in violent raids to acquire more animals. 

Moreover, the women could sing while ululating and praising their sons and clans. They smeared 

their successful sons with oil as a strong sense of family security. One of the women could be 

heard singing: 

 

Keruwecha chepotupon  we drink sour milk 

Kemitecha kalya   we live with peace 

Ke sala werpo murron   praise the strong men 

 

This song suggests that if it were not the strong men, the warriors the community could not be at 

peace. They protected the community from its perceived enemies; and brought cows that were 

the source of milk and meat, basic and salient food for pastoralist communities. The song 

encouraged CR as the surest strategy to earn livelihood. For those men who had unsuccessful to 

engage in violent raids were condemned and equated as women. This has equally given them 

impetus to organize scores of raids in a bid to earn respect and fame. 

 

A successful warrior or hero could compose and perform a song demonstrating the challenges 

experienced in a raid and how they were overcome. He could mention places where he passed: I 

went to Karimojong, Sabiny and brought a cow. I crossed such and such a river, navigated such 

and such a mountain, shot down several men and he could mention the strong men who had 

rendered him an helping hand. A woman commented: “A warrior could compose a song about 

the person he had killed. Then he could pose: Who is here? I am a bull.” The warrior could then 

praise the bull and demean the person he had killed or stolen his animals. He equated the person 
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with a fly eaten by maggots, to imply that the person was down or disabled or insignificant. 

Another warrior could sing a scaring song that, “A cow at a place A in Pokot, during the day is 

looked after by my sisters. If you want to come, come during the day. During the night the cow is 

guarded by the four armed strong men, facing different directions, if you want to come it’s for 

your own peril.” The study also found that the goads to compose and sing a hero song motivated 

strong men to raid and kill. One of the young men reported in a FGD: “One group was going 

Turkana for a raid, the attacked failed. One guy in the group who aimed to go and kill cried: Can 

I sing my song without mentioning the person I had killed. I can’t go home.  Because of that five 

of them were compelled to continue to another location in a bid to launch another attack. They 

found people in a bore hole and killed them.” 

 

A famous man, moreover, Lokoumosor could be heard singing: Lokoumosor keuyono? Oluwan 

too nowasha, Kichogh nyobo lokonkona kuchogh lo! Lodua! Translated as warriors where have 

you slept? Is it in the bush? Doo, the sound of the gun was heard. The song informed that the 

sound of Lokoumosor’s gun was a tough one. Meaning that men earned more respect when they 

engaged more raids than the others. These songs accelerated men to launch frequent and tough 

raids. 

 

Some of the songs sang during sapana were said to be emotive as well as encouraged the culture 

of violence. They challenged warriors to defend their people. They encouraged them to fight 

their perceived enemies. The warriors were seen with weapons to show their prowess as they 

connected with the rhythm of the song, “It was an international game...when the song mentioned 

some words you could hear the sound of the gun,” commented one of the elders. The men who 

were singing were observed to be trembling as they expressed their inner feelings. It showed that 

songs can penetrate deeper into the core of a person than other channels as the message was 

delivered as it is. One of the MCAs I interviewed revealed that some of sapana songs could 

interrogate to find how warriors fared on economically. They challenging them to regroup and go 

for raids or to graze in a neighbour’s field, “...regroup and go and get something or go to graze 

the land which does not belong to you.” The songs motivated men to show that they were men 

through raids.  

 

The man with one woman was mocked to add another one. He was asked to go Karimojong and 

get cows for the dowry. The moment a warrior attempted a raid; women sang ululating as they 

informed him that he was no longer a puppet. These encouraged others to go for raids as one 

elder amplified: “Songs motivated a man to show his manhood...the moment he staged 

successful raid women sang ululating. The message of the song informed him that now you are 

not a puppet... you were nobody now you are somebody. This encouraged others to go for raids.” 

Other songs praised the initiates informing them how great they had made their family, in 

particular, and the community at large, they provoked men to keep at bay their enemies as  aptly 

put by a young woman, “songs informed him how he made the family and the community to 

appear.” 

 

As the study had revealed earlier, women were instrumental in raiding process. A Pokot warrior 

planning to go for a raid can be heard singing the following song to prompt women to wear 

lokotyo, the belt with magic powers to protect him: 

 

Oh! Chepomoi ooh! Chepomoi                 oh! Lady Chepomoi ooh! Lady Chepomoi 

Ohoo! Chepomoi kirir        ohoo! Lady Chepomoi crying 
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Chepomoi amadawa ahaya        Lady chepomoi wear the safety belt 

Ahaya! Kirir Chepomoi          Ahaya! Crying lady Chepomoi 

Amadawa haya ×2                      assure me that I can go ×2 

 

The warrior praised the lady Chepomoi as a way to motivate her wear the lokotyo, the belt that 

had the magical power to protect them while going for violent raids. Other significant findings 

revealed that before the warriors could go for a raid sometimes some rituals were done. Women 

could be heard singing: 

 

                    Chesirani ee! Chesirani               the animal ee! The animal 

                     Ahaa omaneke tikil       aaha eat it all 

                     Chesirani ahaa! Omaneke      the animal ahaa! eat it all  

  

Tukut ahaa! ×2                   all now can eat ×2 

 

The above song was sung during a ceremony to bless warriors in preparation to go for a raid. 

They are motivated and encouraged to be confident. After the warriors had tested meat, the 

community members were then allowed to eat and celebrate. 

 

A question was posed in a questionnaire wanting to establish the role of songs to perpetuate the 

culture of violence. A large majority of respondents revealed that some songs have incited the 

community against the rival communities. Such songs ridiculed warring communities by 

portraying them as cowards, uncircumcised, with bad habits as well as encouraged their youth to 

raid and eliminate such communities. Thus, this has expanded narrowly the gap of trust and 

cohesion among the belligerents. For instance, a nomadic Pokot song that considered Turkana  

people as enemies was sang by a woman in presence of her sons as follows:  

 

 

Nyi weru     You my son 

Weghenoye koronu     Can you go away from our land 

Taghe okumpo Turkana          Go to Turkana land  

Pelee motowoikwa kunyoryo    Burn their heads to pieces   

 

This song has provoked young warriors to pursue and obliterate their perceived enemies. The 

song reminded warriors that it was their responsibilities to protect and defend their communities 

by all means and with all their abilities. And it was their responsibility to defend their land and 

animals the invaluable resources that has promoted their prosperity for centuries. 

 

In Pokot, the song was a library of the past, present and future, thus they kept memories of 

trauma, hatred and protracted violence from one generation to another. This has largely sustained 

the traces of animosity among the belligerents for decades. One of the sages I interviewed 

reflected that a song is a pen to write history, mark an event as well as promote culture. It could 

point historical injustices, for instance, one of the songs has on and on reminded Pokot people 

that a segment of Trans-Nzoia County was their ancestral land or the Sook (Pokot) grazing field. 

The community was displaced from the region by the white settlers in 1919. The community has 

marked these social injustices using a song:  
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Kampombao korenja  Kampombao is our land 

Kaphepkoilei korenja  Kaphepkoilei is our land 

Iya oleye laleyo             Rejoicing in new found home 

 

This song was composed when Pokot were hounded from Tran-Nzoia by white settlers. It was 

sung by an elder conveying the message that they were chased from Kampombao and yet it was 

their land. The contested land was said to be at Soi in Trans-Nzoia as pointed by one elderly 

woman, “Pokot doesn’t know to grab...our land has been taken at Soi in Trans-Nzoia...we hope 

to get it someday.” In the song the elder was wondering where to go, even though they finally 

settled in Makutano. He encouraged Pokot as a nation to reclaim their great-grandfather land.  

 

This song was unlikely to promote peace and harmonious coexistence among people, 

considering it provoked Pokot people to repossess their land. One could say that this was likely 

to be a time ticking bomb that could explode at any slightest provocation. However, one of the 

elders in FGDs pointed that Pokot were peace loving people, thus they have never retaliated. The 

elders lamented that after the white settlers left the country, Africans of colonialist relics 

conspicuously grabbed their land. He hinted that the community was extremely hopeful that 

sometime to come they would repossess their ancestral land. This could be the surest strategy to 

attain peace and reconciliation in Pokot, considering the arable land could produce vast food 

reserves for the community and Kenyans at large. A similar song has been composed to contest 

grabbing of Pokot land in Kapedo. Here the song goes: Korenja kapedo koro Pokot, iripchikey 

tomoelukuchepokonon, translated as Kapedo is our land, we urge non Pokot people to quit 

otherwise they would remain as slaves or refugees in our land.  

 

The Pokot people have believed that Kapedo is their land inherited from their great-ancestors. It 

is evident from the word Kapedo, a Pokot word meaning a hole in a rocky. It needs, however, to 

be pointed out that according to Kenya’s supreme laws; one was allowed to own a piece of land 

anywhere, within and without. This was primarily aimed to foster peace and social cohesion 

among people who are believed to be one in a one nation.  

 

Some songs were found to be satirical, laughing about issues or happenings in the society. They 

encouraged warriors to be always alert as they defended community interests. For example, the 

famous Rolika, the guy who was killed and was put in a song explaining how he was killed. The 

song asked who told him to leave where he were? That was how he got killed. Moreover, one of 

the DPC chairs I interviewed observed that such songs challenged warriors: How many bulls you 

own? Where did you raid? How were you faring on in the community in terms of raiding? What 

titles do you earn? These songs had largely undermined peace in the sense that they have 

energized and motivated warriors to regroup and instigate dangerous raids. 

 

The results established that some of the songs have indirectly activated violence. A large majority 

of respondents in the questionnaire revealed that such songs advised members of the community 

to be patriotic and not to betray the community at best, thus rendering it vulnerable. A warrior 

was heard singing: Kikimuny Apollo kunekegh pikipiki ochech chenyokoria, translated as beaten 

Apollo to jump over the motorbike oh! You are a coward man and worth no salt at all. This song 

was sung to warn Apollo, the chief not to reveal the identity of people thought to have committed 

heinous crimes in the society to the government security agencies. However, the chief went 

ahead and uncovered the names of criminals against the norms set by the community, thus 

betraying the community. Subsequently, the members of the community waylaid the chief and he 
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was thoroughly beaten and compelled to explain why he had betrayed community expanding its 

vulnerability as well as threatening its resilience against the harsh reality and enemies. 
Songs and Growth 

 

The study found that in away peace has interlinked with growth of people. It was found that 

songs have been used as a strategy to promote peace and development as well as to appreciate 

the profound goodness of humanity. They have promoted the security of a region, protection of 

the community as well as life of people and economy. The elders whom I interviewed for this 

work emphasized that songs promoted peace and prosperity of people. For example, chepalelayo 

and chepalale songs, women and men sang as they danced along in traditional gears. The song 

encouraged unity and social cohesion of people. It promoted social transformation and healthy 

society; at peace with itself and all that is. Some other songs have encouraged national building, 

for instance, praised leaders who were development conscious, encouraged parents to take their 

children to school, praised people who had excelled in different sectors of economy, praised 

people with desirable behaviours, deemphasized laziness and so forth. Songs has also habituated 

certain actions aimed to promote equitable and caring society. 

 

A large majority of respondents in the questionnaire revealed that songs condemned laziness in 

the community, for example, a woman condemning laziness could be heard singing: “You are the 

lazy, you are lazy, you need to be thrown out of this community.” Moreover harvesting songs 

have criticized those communities who had harvested sparingly. They disparaged laziness to 

greediness as well as motivated people who were faring on well in the spheres of life. This kind 

of songs have increasingly promoted growth and shared prosperity among people.  They have 

motivated people to strive in achieving their potentiality fully as they were destined by God. 

 

It emerged that songs have promoted peace, unity and harmonious coexistence among the Pokot 

people and among other pastoralist communities. For example, war songs emphasized on unity 

and courage among people which has translated to unity of purpose as seen in today’s lives of 

pokot people when undertaking activities such as farming. Another example, Tegla Loroupe 

Peace Foundation (TLPF) had used songs to unite Pokot, Turkana people of Kenya, and 

Karimojong people of Uganda. As one of the women hinted, composing and performing 

transformative songs that injected the message of peace, love and harmony, as a way of 

inculcating and nurturing peace among the youngsters, it is likely to be a surest strategy to 

promote sustainable and lasting peace among the belligerents and growth. For example, the song 

that was earlier stated encouraging young men to go and burn Turkana people to ashes, could be 

recomposed replacing the lyrics of peace, love, and underlining the oneness of humanity. 

Moreover, church related songs were central in promoting peace. They spread the gospel of 

peace and reconciliation among the warring communities. For instance, in the song below, the 

singer asks God to grant the community peace, love, joy and happiness.  

 

Yesu ikonech kalya kau ×2            Jesus give us peace in our homes ×2 

Omba kau Ketumo nyoman ×2            in our home let us sing joyfully ×2 

Omba kau ke tasa nyoman ×2            in our home let us praise Lord ×2 

Omba kau ke liliyo nyoman ×2            in our home we praise Lord with joy ×2 

 

Yesu ikonech chomyot omba ×2         Jesus give us love in our homes ×2 

Omba kau kesaah nyoman ×2          in our home we worship you ×2 

Omba kau keliliyeno nyoman ×2         we praise and glorify you ×2  
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Omba kau kerapaka ×2           in our home we clap as we praise you ×2 

 

This song is commonly sung in churches and events aiming to promote peace and development. 

As a Christian, whenever I am in church and the choir sings this song, it awakens the inner 

feelings of people. Young and old sings as they dance along spiced with beautiful gestures. This 

implies that the song penetrates to the inner core of a person, touching the soul, body and mind. 

It delivers the message of peace at home, as it is. 

 

Example of songs that enhanced peace in Pokot were, 

Mitoni ngolyon nyole akonga,            there is one word, 

Nyo mchinecha keyamtena,   that we should preach, 

Akenamcha- Kalya,               and maintain- peace, 

Akeghan lo owoy,                and admit fully, 

Kuperurecha Tororot.   God may bless us. 

 

Karam Kecham key ×3   it’s good to love each other ×3 

Kapchetulel    people of Cheptulel 

Ka Kanyerus    people of Kanyerus 

Ka Alale     people of Alale 

Karimojong    people of Karimojong 

Werpo Kalenjin    people of Kalenjin 

Pich lapoy               all people 

 

The study found that there was a dichotomy between songs and work. Work was always 

accompanied with songs. Songs praised hardworking people, praised astute leaders, and 

encouraged leaders to be accountable as well as encouraged youngsters to emulate successful 

men and women in the society. This findings were augmented with that of elders FGD that songs 

encouraged people who were hardworking, praised astute and transformative leaders as well as 

were sang during various cultural activities and celebrations appreciating the outcomes of 

hardworking and success in life. One of the elders whom I interviewed noted that other songs 

have praised good performing people such as teachers, doctors, nurses, leaders, police, and elders 

appreciating their good work. Another elder reflected that songs have spurred development in the 

community by praising result oriented leaders. For instance, there were songs dedicated to 

leaders who had built schools, hospitals and constructed roads. Some of social institutions were 

named after such leaders to motivate them as they continue serving people diligently.  

 

From my own observations and experience of the researched area, Pokot people were extremely 

gifted to sing and dance. This talents and abilities can be tapped to create wealth for the 

community, in particular, and the country at large. For example, in lalehyo song women danced 

with men guided by a soloist. The song informed a wide array of things about the community, 

namely; condemned theft, praised pumper harvest, and mentioned quire features in people like a 

man loved by many women. The findings from the questionnaire corroborated that songs were 

sources of income as they promoted cultural practices that attracted tourism. Moreover, school 

children have excelled in singing. They have received accolades for emerging winners in musical 

festivals. This has helped them to form singing groups such as kaywelank which has in turn 

generated incomes to the members. This resonates well with the findings that Pokot has 

extremely rich culture that could be tapped to generate income to the community.  
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The indigenous songs, for example, could be recorded in albums and tapes in a bid to earn a 

living as well as build fame. The community could as well establish cultural centres displaying 

wide-ranging cultural art or social facts in a view to attract more foreign exchange. One of the 

women interviewed commented, “We sing so much but we have no means and exposure to 

record the songs to earn a living. Many of these songs have preached peace and encouraged 

hardworking.” A youth I interviewed added that, “A few educated people have recorded songs in 

CDs people that has generated incomes. For example, we have young girl artist who has 

generated a lot of resources out of it. This has promoted the well-being of people.” 

 

Some of the songs performed during sapana were development conscious. The songs motivated 

women, men and children to work extremely hard as a way to generate vast wealth to grow 

prosperity of people. An elder could be heard singing: Eliki nyemuru nyekales yaa, aliki nyemuru 

lokerei yaa ×2 (this animal known as ostrich is strong like a rock ×2). This song was sung by 

elders at the start of sapana rite of passage according to singing protocol. They could wear 

jingles on their legs and ostrich feathers on their heads.  

 

The above song informed that Pokot great-grandfathers used ostrich to generate wealth. It was 

noted that while elders were in the grazing fields, they could find the eggs of an ostrich which 

they took home and hatched them in the ash near the fire until they produced young chicks. The 

chicks were cared for, grew to become the adult ostriches. The feathers of this bird were used in 

two ways. One, exchanged feathers with goats or sheep. Two, used the feathers for the 

ceremonies like sapana to bring beauty and to make it more colourful. This promoted social and 

economic growth of the community. 

 

The results further revealed that songs have emphasized the importance of peace and 

development in the community. They have encouraged people to cooperate while dealing with 

new challenges of peace in a bid to cultivate harmony and human dignity. The post-conflict 

period people have composed songs hutching others to concentrate in development initiatives. 

The songs motivated people to farm or to work using their own hands. The findings resonated 

with that of the questionnaire that songs have encouraged schooling besides educating people on 

contemporary emerging issues. In schooling, songs encouraged girls and boys to join school 

considering it has unprecedented benefits. They deemphasized those cultural practices that have 

undermined schooling of children such as CR, female genital mutilation (FGM) and earlier 

marriages. In contemporary issues, songs created public awareness on emerging issues such as 

HIV/Aids, FGM, adult education, information technology, environment, drugs and substance 

abuse, and so forth. These findings mirrored that of interviewees that songs motivated parents to 

take their boys and girls to school in one spectrum, and on the other, the school children 

encouraged parents to take their peers to school as seen in this example: 

 

Opono monunge kusoman toketeka korenyo kumermer 

Ompo kama kayelow kusoman toketeka korenyo kumermer 

 

Translation, 

 

Bring children to learn so that we build our community 

Those of mama kaedou (hill) to build our community 

 

In this song, mama Kaedou were those young women who had not gone to school. The song 
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encouraged them to join school in order to get empowered such that they could lend hand in 

community development. The song amplified the premise by gender revolutionists that if we 

educate a woman, we educate the whole nation. And if we empower a woman, we empower the 

whole nation. 

 

CONCLUSION AND RECOMMENDATIONS 

 

Cultural practices among the pastoralist communities like Pokots have increasingly fed the 

vicious cycle of violent conflict that has been experienced in the researched areas. Such practices 

such as sapana, songs, and cattle rustling, if carefully tapped, they are liable to create conditions 

necessary to foster lasting peace in one eye, and on the other, could be the critical enabler of 

human growth. That is to say, the culture of violence could be transformed to the culture of peace 

and prosperity through the concerted efforts of all peace actors who shall abolish the structures of 

violence as they develop the resilient structures favouring sustainable peace. This study suggests 

that: 

 

The county government and the community should establish a number of cultural centres 

considering the area is very rich in terms of culture and attractive sceneries offering a huge 

potential for tourism industries to be established which is likely to transform the vicious cycle of 

violent conflict to lasting peace and shared prosperity; and, 

 

County government to develop peace perks with statures of prominent people who have 

contributed to global peace. This will always remind the community never again to engage in 

violent conflicts that has robbed the community prosperous lives for decades. 
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ABSTRACT  

 

An inauguration speech in any political set up seeks to give an assertion of the round map on 

how to address issues that directly impact on the electorate. It should also be a timely moment to 

thank those who voted you into office. For the speech to be described as an all encompassing one 

it should appeal to all people regardless of their tribe, skin colour, religion or political 

affiliation. This paper looks at the inauguration speech which was made by His Excellency the 

President Honourable Uhuru Kenyatta who is the President of the Republic of Kenya on 28th 

November 2017 during his swearing in Ceremony. The speech could have been seen to have been 

made in on an effort to elevate and justify Uhuru’s re-election both locally and internationally. 

Uhuru’s first victory was challenged by the National Super Alliance in the Supreme Court. The 

Supreme Court annulled the election citing irregularities and illegalities in the election process. 

The primary objective of this paper is to find out how the speech pacified the electorate who felt 

that his re-election was supposed to be rubbished since a majority of voters did not cast their 

ballots. The paper would also wish to establish how the speech appealed to the locals especially 

those who did not support H. E. Uhuru during the campaigns and even in the casting of the 

ballot. Further, the paper would also wish to establish how the speech appealed to the people 

living beyond borders who had harboured negative feelings about Uhuru’s re-election. Lastly, the 

paper strived to find out the rhetoric in H.E Uhuru Kenyatta’s speech that appeals to the 

audience.  This paper draws upon mostly primarily source the inauguration speech which will be 

downloaded online from the Government of Kenya website. The data will be analyzed 

qualitatively since the researcher will only describe the parts of the speech that have elements of 

pacifications  both locally and internationally and those that appealed to t. The paper adopts a 

rhetorical analysis to discourse analysis. The results showed that the president pacified the 

electorate who did vote for him through the elements of education, healthcare, economy, 

democracy and international community. Further the results revealed that the president appealed 

to the ethos, pathos and logos of the electorate. Again, he uses the first person plural pronoun 

‘we’, scriptural reference and repetition of words and phrases to appeal to the voters who never 

supported his re-election bid. 

 

 

Keywords: pacify, inauguration speech, re-election, annulled, the Supreme Court  

 

 

 

INTRODUCTION 

 

Language is used to come up with policies, shape and hand down values that define political 

alliance to put in place legal systems, formulate policies associated with the government 

language. Therefore, language plays a central and key role in politics. The language used in the 

political arena is described as political discourse.  
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According to Maalej (2012), political discourse is designed to foster agreement or approval about 

a certain world view or ideology in an effort to discourage negative feelings of dissent and 

disapproval. This can be achieved by persuading those who are against the mainstream ideology 

to adopt a different mindset.  

 

National addresses are types of political discourse. Dijk (1997) describes discourse as political 

when it has a direct functional role as a form of political action in the political process. They are 

the most crucial activities under the umbrella of presidential public relations. (Schaefer, 1999). 

One such crucial address is the inaugural speech. An inaugural speech can be defined as a speech 

happening as part of an official ceremony or celebration when someone such as a newly elected 

official begins an important mission. Campbell et. al (1992) defines inaugural speech as the 

address by the president elect during the inauguration ceremony. The inaugural speeches are 

important tools in political communication for they are given at the beginning of the term and 

they give a platform for sharing not only nationals’ thoughts but also vision. Like other 

ceremonial speeches, inaugural speeches have two functions; first, to explain how the world is 

socially built to the audience since it is a commencement address, secondly, to share and shape 

the community’s ideals. (Wolvin, et. al 1999). Additionally, Campbell et. al (1990) came up with 

five important functions of the inaugurals. Firstly, inaugurals unite the listeners by constituting 

once more the people who can witness and okay the ceremony, further, inaugurals present 

opportunities for rehearsals of communal values which are drawn from the past time. Thirdly, 

they set beforehand the political principles that will govern the new administration. Additionally, 

the scholars advance that most importantly the inaugurals unify the audience. 

 

Background  

 

Uhuru Kenyatta is the fourth and current President of Kenya. He was born into a political and 

wealthy family on October 26, 1961, to Jomo Kenyatta, Kenya’s first President, and Mama 

Ngina. Uhuru received his early education from the St. Mary’s school, Nairobi. After his high 

school studies, he was enrolled at the Amherst College in the United States where he pursued 

Political Science and Economics. He got married to Margaret Wanjiru Gakuo in 1991 and were 

blessed with three children; Jaba Kenyatta, Jomo Kenyatta, and Ngina Kenyatta. In 1997, he was 

elected as the branch chairman of KANU. He contested for a parliamentary seat but lost the 

election in December 1997. In 1999, Uhuru was appointed the Chairman of the Kenya Tourist 

Board, by Moi. In 2001, he was nominated by President Moi for a parliament seat, later 

appointed as Minister for Local Government. In 2002, he was KANU Presidential bearer but 

some of the KANU members left the party to support opposition leader, Mwai Kibaki who won 

the election. Between 2003 and December 2007, Uhuru was the opposition leader in the 

parliament. In 2005, Uhuru was elected the Chairman of KANU and in 2007, he backed Mwai 

Kibaki for re-election. Initially, Kenyatta was Minister for Local Government in January 2008 

but later when a coalition government was formed, Uhuru was appointed as the Deputy Prime 

Minister. In 2009, he became the Minister for Finance until January 2012. He left KANU and 

launched a new party, The National Alliance in April 2012, later forming an alliance known as 

the Jubilee Coalition. In 2013, he vied and won the Presidency and supervised the 

implementation of a new government administrative unit of countries which replace the previous 

unit of Districts. 
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In the last 8th August 2017, Uhuru Kenyatta vied presidency on Jubilee Coalition ticket 

defeating Raila Amollo Odinga the candidate of National Super Alliance.  However, this election 

was nullified on the basis of illegalities and irregularities cited during the hearing of the case in 

the Supreme Court on 1st September 2017. The Supreme Court had ordered the IEBC to hold 

another presidential election within sixty days of the ruling. The ruling of the Supreme Court was 

historical since in Africa and over the world, no presidential election had ever been nullified. 

Another presidential election was held on October 26th, 2017. This, however, was marred with a 

low voter turnout of 38%. The low voter turnout notwithstanding Uhuru was announced the 

winner after amassing a total number of 98% of the vote. This win did not go unchallenged. A 

total of four petitions were filed against Uhuru’s. Unanimously, the court determined that the 

petitions were unmerited thus dismissed. The country then organized an inauguration ceremony 

which took place on November 28, 2017, at Kasarani stadium, Nairobi. This is when the speech 

under study was delivered by the President elect.  

 

Study aims 

The aim of this study is to achieve the following objectives: 

1.    To find out how the speech of H.E Uhuru Kenyatta pacified the electorate who felt that he 

had not been constitutionally re-elected.  

2.    To establish the linguistic strategies that H.E Uhuru Kenyatta used in the inaugural speech to 

appeal to the locals who did not support his re-election bid.  

3.    To establish the elements in H.E Uhuru Kenyatta’s inaugural speech which appealed to the 

people living beyond boarders who harboured negative feelings about his re-election. 

4.    To find out the rhetoric in H.E Uhuru Kenyatta’s speech that appeals to the audience.  

 

 

LITERATURE REVIEW 

 

Previous Research 

This is not the first study to evaluate an inaugural speech. Several types of research have 

analyzed political speeches such as Al-saaidi (2015), Wang (2010), Miller (2014), Onaoniyi 

(2012), Amanda (2011), West (2014), McClay (2017), and KEPSA (2017), Liu (2012). Miller 

(2014) did a comparative Analysis of the first Inaugural of presidents Franklin D. Roosevelt and 

Barack Obama. The following were the findings: 1) Both FDR and Obama’s first Inaugurals 

provided American with a sense of hope and brighter future during a time when many doubted 

the faith of their own country. 2) Both speeches provide an insight into the history and state of 

the country at the time they were given. 3) Obama and Franklin were aware of the timing. 4) 

FDR and Obama both gave stirring inaugural addresses that provide a sense.  

 

Amanda (2011) conducted a close Textual analysis of John Fitzgerald Kennedy’s Inaugural. The 

finding was as follows; first, the speech had style and elegance, characterized with short 

sentences and eradicated use of the word “I” in order to create a sense of fellowship and unity 

between the speaker and the audience. Secondly, the speech was begun with a strong ethos 

appeal. Also, there are aspects of the president being ready for progress and strong alliances. The 

speech notes that plans are in to ensure that the USA remains as the powerhouse of the 

hemisphere and that as a state they would exercise their power in order to secure their freedom 

and liberty. The other finding is that rhetoric terms were used in the inaugural speech many 

times.  
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Al-saaidi (2015) examined the moves and strategies genre of the public speeches of former 

leaders of Al-Qaeda's bin Laden and Liberation Tiger Tamil Eelam’s Prabhakaran convey their 

communicative purposes. The researcher noted that both speeches under analysis involved three 

important moves that are opening, argumentative and closure. Further, there are strategies and 

steps that are to be followed in the generic analysis of each move. In the opening move, 

Prabhakaran’s speech used the traditional way of greeting in any political speech which differs 

from bin Laden’s who used a religious salutation. The scholar noted that both speeches had 

closure move. Bin Laden emphasized on the crisis of the presence of the United States in Arab 

countries while the war between the Sin hall government and LTTE produced a crucial part in 

Prabhakaran’s argumentation to legitimize the use of violence. However, the researcher noted 

that the two speakers used different ways of communication. An outstanding revelation of the 

study is that the choice of strategy is principally determined by what the speaker wishes to 

communicate. On the other hand, the occasion, the place, the audience and the subject of the 

speech are factors that influence the strategy chosen. 

 

Wang (2010) undertook A Critical Discourse Analysis Of Barack Obama’s Speeches. The 

researcher used Halliday’s Systemic Functional Grammar. The analysis showed that Barack 

Obama’s speech is characterized by more simple words and short sentences instead of the 

difficult ones. Specifically, his language is easy and colloquial. This he did with a reason to 

decrease the distance between him and the audience. Secondly, Obama applied transitivity in his 

speech to capture the governments past achievements, the present undertakings and the plans that 

he has for the future. With his transitivity, Obama arouses the American people’s confidence 

toward the president and his government in the next four years. Thirdly, through modality 

analysis, Obama made his audience more easily to understand and accept his political speeches 

by using modal verbs, tense and first-person pronouns. Obama made use of the simple present 

tense to present the domestic and worldwide situations spreading from political, economic and 

culturally concerned fields. By using simple future tense, Obama was able to lay out his 

following reforms and steps taken during his term. By doing so, Obama shows the government’s 

objectives and builds the confidence of the audience. 

 

  West (2014) conducted A rhetorical analysis of President Barack Obama’s Inaugural Addresses. 

The study revealed that President Barack Obama has a rhetorical style that differs from that the 

president who comes before him. Obama uses a holy rhetoric. He achieves this by referring to 

America as God’s chosen people and stressing that America’s divine destiny and responsibilities 

that are associated with this. Further, he holds a belief that those principles laid out by the 

founding fathers of America are more binding. The speech also gives an example of a broader 

definition of American national identity for it focuses more on shared ideas rather than a shared 

religion. Moreover, the findings show that President Obama’s rhetoric is different in that he 

brings out. 

 

Dastpak, et. al (2015) studied Obama’s Political speech. The aim of the research was to establish 

the persuasive strategies and the incognito belief system of President Obamas’s Public speech. 

The researcher used Fairclough’s Framework Critical Discourse Analysis Approach. The results 

showed that Obama’s speech could be condensed into pragmatism, liberalism, inclusiveness, 

acceptance of religious and ethnic diversity and unity. Further, the use of specific scriptural 

reference is an endeavour by Obama to spread the idea and belief system of affection that is the 

scripture references by Obama reinforces the thought of solidarity and charitable affection 
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among the different individuals from the American various societies. Moreover, the basic subject 

of the discourse is the need to be enlivened and engaged by the American heroic past.   

 

Onaoniyi, et. al (2012) conducted a pragmatic Analysis of Victory and Inaugural speeches of 

President Umaru MusaYar’ Adua. The study was basically on the pragmatic functions of 

locution, illocutionary and perlocutionary acts of the speeches. The researcher found out that: 1) 

Umaru Musa Yar’ Adua relied more on sentences that performed assertive acts than the other 

speech acts.2) the speaker used the sentences that were vindictive and a directive to affirm his 

authority and exercise his power as the president. 3) The sentences that were expressive had the 

least Overall Relative Frequency Percentages, thus the president did not at a large extent exploit 

the sentences which expressed that his intentions were sincere. 

 

 McClay (2017) conducted a descriptive analysis of Donald Trump’s Campaign Speeches. The 

following were the findings; firstly, Trump used the strategy of US vs. them as a means of 

distancing and delegitimizing the Establishment and foreigners, also, Trump uses appraisements, 

back grounding and suppression and misallocation of roles to legitimize his ideology and right to 

the presidency. Further, through the speech, Donald Trump asserts that America is weak because 

of the benign ineptitude and outright malicious corruption and greed of the Establishment. 

Another finding is that through the speech, the appalling ideology of racism, paranoia and 

xenophobia that unfairly and dishonestly draws false connections with immigrants, foreigners 

and political opposition come out. 

 

 Liu (2012) undertook a Genre Analysis of American Presidential Inaugural Speech. The 

scholar’s aim was to reveal the communicative purpose of the genre of American Presidential 

Inaugural Address (APIA). The findings were that most of the speeches had the following eight 

moves as the possible generic; salutation, announcing entering upon office, articulating 

sentiments on the occasion, making pledges, arousing patriotism in citizens, announcing political 

principles to guide the new administration, appealing to the audience and resorting to religious 

power. 

 

Mahmoud et al. (2014) studied the first inaugural address of President El-sis, to investigate the 

persuasive strategies and linguistic strategies. The study adopted a rhetorical and linguistic 

perspective. Results of the study showed that the address made use of the artist proofs which are 

identical to those proposed by Aristotle that is, appeal to Pathos, logos, and Ethos. 

 

 KEPSA (2017) conducted an analysis of H.E President Uhuru Kenyatta’s Inauguration speech. 

The analysis revealed the ten key themes that the President promised to enhance; unity and 

nationhood, strengthening education, continued engagement with the international community, 

improving governance in public institutions, re-engineering the agricultural  sector to improve 

food security and cushion the country against the vagaries of weather, value addition and job 

creation, supporting manufacturing sector, creation of jobs and opportunities for the youth, strive 

to achieve 100% Universal Healthcare coverage for all households and increase affordable 

housing.  

 

Theoretical framework 

The current study used Aristotle’s model of Ethos, Pathos, and Logos and Atkinson’s (1984) 

Linguistic strategies. It is important to note that the two approaches are used to analyze political 

speech. Secondly, they view political address as a spoken discourse prepared and delivered by a 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

314 | P a g e  
 

speaker to an audience to achieve a specific purpose. Further, the two approaches provide a 

theoretical framework that meets the purpose of the current study since it consists of a linguistic 

analysis and a rhetoric one. The sub-section that follows gives the theoretical framework of the 

current study. 

 

Rhetoric analysis 

In doing a rhetoric analysis, one has to identify the basic ingredients for persuasion. Over two 

millennia ago, a Greek philosopher Aristotle wrote a lot on the art of rhetoric which he sees as a 

crucial part of human activity. Aristotle defines rhetoric as an art of speaking which applies to all 

forms of human communication. Over time, rhetoric was associated with politics, government 

and persuading people. Assmundson notes that rhetoric, as described by Aristotle, seems to have 

great significance in the world of persuasion. While in the process of defining rhetoric, Aristotle 

came up with three means of persuasion: ethos, pathos, and logos. This paper focused on 

establishing how the President appeals the audience through his speech.  

 

Ethos is the appeal to ethics through giving reasons and traits why the author is a trustworthy 

source of information. Ethos’ involves making the speaker seem credible by a way of displaying 

practical intelligence, a virtuous character, and goodwill (Assmundson, 2008). A speaker who 

appeals to the audience by means of ethos he/she does so by using a stance which is morally 

correct. Ethos in discourse can be identified by looking for words or expressions which bring out 

the speaker’s integrity, intentions or character. Some of these expressions are: I am sure, I 

believe, I am convinced, let me give you an assurance. 

 

Mahmoud (2015) notes that Ethos is employed in order to establish a relationship between the 

deliverer of the speech and his/her audience. In this understanding, this means is founded on the 

character of the speaker his/her good will, virtue, practical wisdom, and credibility. Pathos is the 

appeal to emotions by trying to convince the audience through the creation of an emotional 

response. Assmundson describes Pathos shortly as the process which leads to the creation of 

positive emotions and connotations in the minds of the audience. Emotions are powerful means 

of modifying our judgments. It is likely that a positive suggestion will be more readily received 

well by listeners or readers than a message which has a negative connotation. To identify ‘pathos’ 

in a discourse, an analyst/researcher should search for expressions, words, and ideas as well as 

any comments that create positive emotions. For example, expressions which praise, which 

encourage proper plans, action words such as accomplish, success, achieve and words such as 

family, ‘we’ and together stir a positive response and help in the maintenance of hopeful mood. 

Aristotle characterized this means by pleasure and by pain. Since emotions are cognitive by 

nature, they enable people to make evaluations that influence opinions and judgments. 

 

Logos is the appeal to reason/rational and logical thinking by trying to convince the audience 

through reasoning. Logos involves persuasion by a means of reasoning. Logos is the principle of 

appealing the audience by, making use of logical arguments. Persuasion by logos is the easiest to 

detect within the discourse. A speaker who appeals by logos uses if-then expressions, concrete 

numbers, results, and data or specific plans and theories that give a definite flow of the speaker’s 

ideas.Aristotle notes that the logos appeal is an obligation in speech for each speech represents a 

set of ideas which are based on arguments. The ideas form a basis on which judgment based on 

everyday experience can be made.  

 

Atkinson’s linguistic strategies 
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Politicians use different methods that underlie their effective performance. As a result, people 

can notice that some speakers inspire their audience while others do not. Atkinson’s linguistic 

strategies as highlighted by Mahmoud (2015) include three elements listing; repetition, 

contrastive pairs, religious citation technique, the use of specific grammatical structures and the 

skillful use of the first personal plural pronoun ‘we’. 

 

Miller notes that one of the strategies that Obama connects with his audience is the use of plural 

third person ‘we’. The use of ‘we’ lessens the gap between the President and the audience by 

including him as a citizen of America. This strategy enables him to be at the same level facing 

the same everyday struggles as ordinary citizens, in the eyes of the listeners. According to 

Halaman (2008) the use of the first plural personal pronoun ‘we’ is a simple but powerful 

inclusion strategy. Korhonen (2017) noted that the use of ‘we’ by Trump in his inauguration 

builds a sense of unity. Dastpack et. al (2015) notes that the first person plural pronoun ‘we’  has 

a general strength and it is a way of showing that solidarity is required especially in the season of 

national danger.  Another linguistic strategy as brought out by Dastpak et. al (2015) is using the 

scriptural references in order to reinforce the thought of solidarity and charitable affection among 

the different individuals from the American various societies. 

 

The notion of pacification  

Pacification is from the word pacify, which means to make someone who is angry or upset be 

calm or satisfied. Pacification is an attempt to create or maintain peace. It’s a means carried out 

by a government to keep the peace or end a conflict. It can also be defined as the act of 

appeasing someone or causing someone to be favourably inclined. Tho (1980) defines 

pacification as the military, political, economic and social process of re-establishing local 

government which is responsive to and involving the participation of the people. It encompasses 

the provision of sustained, credible security, the assertion or re-assertion of political control and 

involvement of the people in the government and the initiation of economic and social activity 

which is able to self-sustain and expand. 

 

Pacification should be geared towards advancing the; democratic process, the economic 

development, healthcare and social betterment. The economic element of pacification could 

include transforming squatters into landowners, creating conducive environments for 

Agriculture, improving means of transport and communication.In health and education element 

of pacification, efforts are concentrated on illiteracy elimination possibly by making primary and 

secondary school affordable, provision of free medical care and improving sanitation The 

pacification from this perspective could also include the erection of more classrooms, 

dispensaries, maternity wards, recruitment and training of teachers, nurses and technicians. The 

democratic element would strive to do away with injustice and social vices and ensure all 

citizens are given equal opportunities for advancement and equal protection under the law.  

 

METHODOLOGY 

 

This research is qualitative in nature and the speech will be analyzed by employing Aristotle’s 

three-tier approach and Atkinson’s (1984) linguistic strategies with the aim of identifying the 

ways in which H.E Uhuru Kenyatta pacified and appealed to the people living within Kenya who 

did not support his re-election bid and those living beyond borders. The speech was downloaded 

from the government of Kenya website. 
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The data 

 

The data selected for analysis is the inaugural speech of President Uhuru Kenyatta which was 

delivered on 28th November 2017 at the ceremony marking his inauguration as the fourth 

president of Kenya at Kasarani Stadium. The choice of this speech as a sample text for the study 

is because of two reasons. First, it captures the inaugural address of President Uhuru Kenyatta 

after his re-election following the nullification of the first Presidential Election held on August 

8th, 2017. Secondly, it gives us a true reflection of the President’s sentiments as he took the oath 

of office when the country was divided on the basis of political affiliation. 

 

RESULTS AND FINDINGS 

 

The following are the findings of the evaluation of the inaugural speech by H. E. Uhuru 

Kenyatta. Analysis of how H.E Uhuru Kenyatta appeals to those living beyond borders: He 

appeals to them in the following ways; by calling them ‘Kenya’s friends in the international 

community. He promises to ‘strengthen the economic ties and bilateral and multilateral 

relations. Notes that they ‘will fight together to free the world of international terrorism. He calls 

Africans ‘my fellow Africans’. Directs that any African visiting Kenya would get a visa at the 

port entry, Promises receding of political balkanization and negative politics of identity and 

expansion of brotherhood to include more Africans. Addresses the East African community as 

‘our Brothers and Sisters’’...our closest friends.’ Uses the phrases ‘brothers and sisters’ twice and 

compares them with Kenyans by using the phrase ‘your Kenyan brothers and sisters’ twice. H.E 

Uhuru Kenyatta extends an invitation and goodwill to the East African community by assuring 

them that they would need an identity card to “....to work, do business, own property, farm...find 

a willing partner, marry and settle in Kenya. Further, he reminds the East African Community 

that they will be subjected to the same rule of law just like Kenyans. “....You shall be subject to 

the same rules and laws as your brothers and sisters.’ From this part of the inauguration speech, 

H.E rules out any form of discrimination regardless of religion or skin colour. He does not 

differentiate between those who supported him and the ones who did not. By doing so he appeals 

to those living beyond borders who did not support his re-election bid.  

 

Another linguistic strategy that H.E Uhuru Kenyatta uses to appeal to all including those who 

never supported his bid for re-election is the use of first plural person pronoun ‘we’. As noted by 

other researchers, the use of ‘we’ is a show of a unified front and that the President identifies 

with the audience as part of them, facing the same challenges. In the speech, the first person 

plural pronoun ‘we’ is used 88 times. Some of the phrases in which the first plural person ‘we’ is 

used is as listed: We may have... We may say...We thank him...We overcame...We faced... We have 

resolved...We have sworn...We have lived...We disagree...We have deviated...We are a people...We 

should not destroy....From these findings it can be advanced that H.E. did not exclude those who 

never voted for. He refers to them as part and parcel of the decision makers. Through this 

strategy the president appeals to all the electorate regardless of whether they voted for him or 

not. 

 

Another strategy that the President uses to appeal to the people is a scriptural reference. Some of 

the examples from the inaugural speech are:‘.....I remind every Kenyan that God commands us to 

love and protect our neighbour.’ This scripture is drawn from the book of Mark 12:31. He does 

this to involve mutual co-existence of Kenyans regardless of the community they come from. He 

urges Kenyans to be each others’ brother’s keeper(Luke 17:1-4). Again, H.E Uhuru referred to 
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the scripture in the book of Psalms 106:1 he thanks the ‘Almighty God’ in the very beginning of 

his speech. The President also quotes the scriptures in the book of Isaiah 43:2, that ‘When you 

pass through the waters, I shall be with you. When you pass through the rivers, they shall not 

overwhelm you, when you walk through fire, the flames will not consume you.’ H.E Uhuru also 

says that ‘Our God is faithful ‘scriptures from the book of 1 Corinthians 1:9 and Deuteronomy 

7:9. This finding reveals that H. E. Uhuru acknowledges that there is a power beyond the 

political power that was bestowed on him upon his re-election as the president of Kenya. The 

scriptures apply to all regardless of their political affiliation. Based on this assertion, it follows 

that the president was able to appeal those who never supported his bid for the presidency. 

 

The President addresses all the sectors in the country: education, agriculture, healthcare, 

democracy, economy and international relations. Pacification, as noted above, can be done 

through the elements of the economy, health, education, and democracy. Some of the phrases and 

clauses in H.E Uhuru Kenyatta’s speech which meet democracy element of pacification are; 

engage judiciary to address the protracted delays in our justice system, Keep to rule of law, The 

law must reign supreme, The law must be the refuge for every Kenyan, None of us should break 

outside the law or constitutional order, Refers to the constitution which acknowledges the 

supremacy of the Almighty God of all creation, All our expectations are delivered, some in our 

favour and some against but that is democracy and   the rule of law, Our constitution is no piece 

of paper, but rather the living expression of ourdesire to live under the rule of law. H.E notes that 

for us to ‘build a united, stable and prosperous Kenya, every Kenyan should ‘keep to the rule of 

law. H. E. Uhuru presents himself as a law abiding citizen an aspect. 

 

The following clauses and phrases from H.E Uhuru Kenyatta’s speech enhance the pacification 

element of economy; Every county is a centre of economic development, We will grow and 

sustain this manufacturing sector and raise its share of the national cake from 9 to 15%, develop 

sub-sectors, agro processing, textiles and apparel, leather processing, construction materials, 

innovation and IT, mining, and extractives, value addition: value-and-job creation, key trading 

partners: enables Kenyans to get the most out of their products, innovate negotiations to open 

new international markets for our products and to attract even more new investment, re-engineer 

our agricultural sector in order to be food secure, invest in securing our water towers and river 

ecosystems to harvest and sustainably exploit the potential of water resources, address idle 

arable land ownership and utilization, facilitate large scale commercial agriculture to help 

diversify our staples, create vibrant economies, means of economic prosperity, creation of 1,000 

small and medium scale enterprises in agro-processing, build on ongoing efforts, such as the Vw 

and Peugeot motor-vehicle assembly plants. Fertilizer blending industries, creating job 

opportunities for our young population, we have built a firm foundation for economic takeoff, 

our business environments have made us the fastest, improving business environment anywhere 

in the world, we have risen 56 places in the World Bank’s Ease of Doing Business Index, from 

136th to 80th, building an entirely new world-class railway system...kilometres of access roads to 

connect producers to markets, connected thousands of schools and millions of homes to 

electricity. 

 

The other element of pacification that H.E Uhuru Kenyatta brings out in his speech is the health 

element. The health element is brought out by use of the following phrases and clauses;... have 

begun to transform health care delivery, free maternity programme, see the delivery of our 

children as a life-threatening experience, expansion of public hospital infrastructure and the 

transformation of NHIF have improved access to quality health care for millions of 
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Kenyans...6.8 million beneficiaries of NHIF medical cover, target 100% universal Healthcare 

coverage for all households 

 

President Uhuru Kenyatta pacifies the audience by assuring them of access to the education 

element. This is achieved by the use of the following phrases and clauses in his inauguration 

speech; reformed our education system, restored the credibility of our exams, made education the 

great equalizer by removing exam fee, providing digital learning devices, reviving our technical 

and vocational training 

 

H.E used the strategy of inclusivity to appeal to those who did not vote for him. This aspect of 

inclusiveness is depicted in the following clauses... the Kenyan voter has been the most 

important player in the election, Everyone who voted played a role in strengthening our 

democracy,-We may have chosen different candidates, and different visions, but each of us voted 

for a better life,-Listened to my competitors, and in the spirit of inclusivity, I will endeavour to 

incorporate some of their ideas, The election was not a contest between a good dream and a bad 

dream; it was a contest between two competing vision. I believe that those who voted for me 

chose the better vision,-This, however, does not invalidate the aspirations of those who did not 

vote for me, To be the keeper of the aspirations of those who voted for me and those who did not, 

I will be the President of all,-I will devote my time and energy to build bridges to unite and bring 

prosperity to all Kenyans,-You won the confidence of Kenya’s voters – some of the most 

discerning anywhere in the world, Serving Kenyans without regard to political affiliation or 

choice, Every Kenyan deserves our full attention, Kenyans have shown their resilience in 

calming the passions that accompany political competition. the path to a better future is unity 

and leaving no one behind, I have begun reaching out to all leaders across the political divide, 

restarting my willingness to work with them.  

 

Another way which H.E expresses inclusivity by use of phrases such as brothers and 

sisters,fellow Kenyans, my fellow Kenyans, Kenyan voter refers to all as ‘You, Kenyans, Every 

Kenyan ladies and gentleman, fellow citizens’. 

 

H.E Uhuru Kenyatta appeals ethos at the audience especially those who never supported his bid. 

This comes out through the use of the following clauses as propagated by (Ammundson 8).. I 

believe… is used six times, I know...You will agree with me…I know that we can build. These 

clauses present the president as a confident leader who is convinced that every undertaking is 

achievable with determination. 

 

As noted in the theoretical framework, H.E Uhuru used if-then expressions, concrete numbers, 

results, data or specific plans and theories that give a definite flow of the speaker’s ideas to 

appeal to the audience logos. If-then expression is’;…I believe we must address ourselves to if 

we are going to build a united, stable and prosperous Kenya for all.’ Concrete numbers in the 

speech are;123rd day since we began...56 places...500,000 Kenyans...5 months...700 campaign 

meetings...62 percent of all Governors; 61 percent of all Members of National Assembly, 58 

percent of the Senators; 55 percent of the membership of the county assemblies,5 years...100% 

universal healthcare...Twenty minutes...Two hours...6.8 million beneficiaries...13 million 

Kenyans...500,000 new homeowners...1000 small and medium scale enterprises...50 years...He 

uses these concrete numbers to make the audience to have confidence in him thus appealing to 

them. It is clear that the president is aware of the exact numbers of the various nouns that he 

refers to. He appeals to the electorate by referring to definite number of what he talks about. This 
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way he rules out any case of guesswork thus appealing to all as leader who is sober and is 

definitely aware of what he is talking about. If -then clauses sets conditions to all regardless of 

their political alignments. 

 

H.E gives data and results in his speech. Some instances include: ‘Today is the 123rd day since 

we began. Today’s inauguration marks the end of our electoral process’…Entrenching devolution 

which has led to the delivery of government to the people.…Firm foundation for the economic 

take-off has resulted in becoming the fastest, improving business environment anywhere in the 

world. In three years, we have risen from 56 places in the World Bank’s resulted in new 

businesses which can be shown. …Connections of thousands of school children can study at 

night...Kathingiri primary school having a mean score of 404 in 2017 results are seventy-one 

exam candidates sent to national schools. Expansion of public hospital infrastructure and 

transformation of NHIF resulted to improved access to quality healthcare for millions of 

Kenyans.…62% of all Governors, 6% of all MPs, 58% of all Senators and 55% of MCAs should 

lead to the fulfilment of the Jubilee Agenda. He appeals to the voters who did not support him by 

making a pronouncement that there is a result for what we engage ourselves in. To an extent he 

puts it clear that what the electorate did there was a result. He also presents himself as a strategist 

and development conscious leader. 

 

H.E Uhuru Kenyatta appeals to the pathos of the audience by using expressions of praise which 

encourage proper plans and those that depict the success, achievements and accomplishments 

that as a country we have managed to have. Some of these expressions and clauses include’… 

am proud that we have entrenched devolution’‘…We have built a firm foundation for economic 

takeoff’…We have risen by 56 places in the World Bank’s Ease of Doing Business index from 

136th to 80th…We have connected thousands of schools and millions of home to electricity. More 

than 500,000 Kenyans have travelled the Mombasa-Nairobi route cheaper, faster and safer than 

ever before.Have made investments and reforms that have begun to transform healthcare 

delivery in Kenya...Transformation of NHIF has improved access to quality healthcare for 

millions of Kenyans. We have restored the credibility of our exams…Most resonated with our 

agenda 

…You will recall Jackson - diagnosed with kidney failure…had to travel two hours to and from 

Nairobi for dialysis…today he takes twenty minutes to Murang’a for dialysis session. It is our 

intention to facilitate affordable housing…We will grow and sustain the manufacturing sector 

…My administration will focus on developing agro-processing, textiles……We shall reach out to 

our key trading partners to work with us to achieve a win-win outcome…We must completely re-

engineer our agricultural sector. We shall invest heavily in securing our water towers and river 

ecosystems. We shall provide, together with other actors, key enablers within the farming process 

that will address distribution…We will engage with the judiciary to address the protracted delays 

in our justice system…Through parliament, we shall enact legislation to strengthen fiscal 

discipline. I am directing that any African wishing to visit Kenya will eligible. From this analysis 

the president clearly and precisely outlines what as an incumbent president has achieved 

together with the concerned. This is a way of appealing those who did not support his 

presidential bid. He points at the specific areas that they have managed to develop. He also sets 

straight his development agenda. 

 

H.E Uhuru displays goodwill and virtuous character by using the following expressions:…When 

the ICC demanded compliance of US…we complied…When the Supreme Court ruled to 

invalidate our election, despite our having won…we complied,…This administration has 
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demonstrated its readiness to live and lead by the rule of law…I will play my role as 

constitutionally defined…We will deliver our promises to the people of Kenya…I am greatly 

humbled by this…We are determined to fulfil the Jubilee development…I will dedicate all my 

energies…Restarting my commitment and expressing my willingness to work with them…We will 

continue to fight together. All these expressions bring out H.E. Uhuru as a president who is a 

virtuous leader and ass able to stir the country to greater heights in terms of wellbeing. Again he 

comes out as a leader who is determined and dedicated to deliver to the Kenyans all the promises 

he made during his campaign. 

  

CONCLUSION 

Based on the above discussion, the following conclusions can be made. According to Aristotle’s, 

three-tier rhetorical Analysis, it is clear that H.E Uhuru Kenyatta’s Inaugural speech appeals to 

the logos, pathos, and ethos of the audience. 

 

The evaluation of H.E Uhuru Kenyatta’s Inaugural address shows that the speaker knew that his 

re-election was not supported by all. He employed a number of linguistic strategies and 

rhetorically appeals to all the members of the audience, more so those who did not support his re-

election bid. The speaker does this by using inclusivity term, the plural first person pronoun ‘we’ 

making reference to the scriptures and repetition. Moreover, the speaker seemed quite aware of 

the pacification tools which were at his disposal. He pacified the electorate by highlighting on 

the specific developments made in the education sector, the economy, the healthcare and 

commitment to democracy. Further, H.E Uhuru Kenyatta appeals to those living beyond borders 

by unleashing the plans put in place to strengthen their relationships and also to foster 

development with them. The speaker rhetorically appeals to the audience pathos, logos, and 

ethos. Aristotle’s three-tier theory of rhetorical analysis was used to bring out all these aspects of 

the speech. 

 

SUGGESTIONS FOR FUTURE RESEARCH 

The current study evaluated H.E Uhuru’s inaugural speech delivered on 28th November 2017 

from rhetoric and linguistic perspective Similar studies can investigate the inaugural speeches by 

the first, second and third Presidents of Kenya especially during the taking oath of office 

celebration especially during the second term of their re-election. Contrastive studies can be done 

on such addresses. Again, a researcher can investigate the moves in H.E Uhuru’s inaugural 

speeches.  
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ABSTRACT 

 

Language is common to visually impaired and sighted students because they both use language 

to communicate ideas, feelings, and emotions and above all to describe their worlds. Descriptive 

writing brings alive the object of description, be it real or imagined. To do this effectively, it 

heavily exploits sensory details, sight being key among them. Descriptive essay writing is one of 

the topics tested in the Kenya Certificate of Secondary Examination (henceforth KCSE) that is 

sat by both categories of students. However, there have been few attempts to comparatively study 

the descriptive characteristics of English compositions of visually impaired and those of sighted 

students. The information is crucial in determining whether the visually impaired learners are 

disadvantaged in any way. This is where this paper comes in. Purposive sampling was used to 

select Salvation Army (S.A) Thika High School for the Visually Challenged Persons and 

Broadway High School, both found within Thika Municipality in Thika District, Kiambu County 

in Kenya. The population of the study comprised the following categories of Form Three 

students; the totally visually impaired, the partially sighted from S.A Thika and sighted from 

Broadway. Form Three and Form Four teachers of English were also part of the sample. Data 

was collected from descriptive compositions written by the students and from questionnaires and 

interview schedules administered to the sampled teachers. Compositions written by visually 

impaired students were debrailled. Words and phrases were then extracted from the compositions 

according to the various senses. They were analysed in order to determine whether they were 

used in equal measure by both sighted and visually impaired students. Lexical density was then 

calculated, data presented in tables and results discussed. The findings in this paper revealed 

that visually impaired students used fewer descriptive terms in total and in all the senses than 

their sighted counterparts. The sighted students predominately exploited the sense of sight in 

their description while the visually impaired students mainly used the sense of hearing. The 

paper further established that even if all the sensory details used by the visually impaired 

students were combined, they would not match with the ones obtained from the sense of sight 

among the sighted students. The paper therefore concluded that there is a true correlation 

between sightedness and descriptive writing. The following recommendations were made: that 

the teachers deliberately present as many first-hand descriptive concepts in class as possible to 

the visually impaired students; schools for the visually impaired consider admitting sighted 

students to learn together with the visually impaired for more linguistic input;  KNEC consider 

adapting descriptive composition topics to avoid disadvantaging the visually impaired students.  

 

Key Words: Descriptive writing, visually impaired students, sighted students, sensory details, 

congenitally blind 
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INTRODUCTION 

 

Descriptive writing, sometimes referred to as showing writing describes a particular person, 

place, object or event in great detail. It involves the use of elaborate sensory language, specific 

details, concrete words and figurative language in order to form pictures and images in the 

readers’ minds. In a description, writers often use words to create a mental word picture of what 

they describe (Kinneavy & Warriner, 2002)). To achieve this, writers are expected to avoid vague 

and general words and instead use precise terms. 

 

According to Reddy & Kusuma (2004), vision is crucial to normal language acquisition because 

it is responsible for a great deal of human communication. The absence of this sense can lead to 

significant changes in language patterns due to insufficient input and reinforcement from the 

visual feedback. This will consequently affect the nature of description since language 

acquisition depends on discovering and identifying objects and actions. This is difficult for 

children who cannot see such objects and actions. Visual impairment may therefore affect one’s 

ability to give a good description since description entails vision as the dominant sensory input. 

 

Visual impairment is an umbrella term that includes all levels of visual loss from total blindness 

to correctable visual limitations. Concepts used interchangeably to describe children whose 

vision is impaired include: visually handicapped, visually disabled, persons living with visual 

impairment, visually impaired, blind, sightless, partially sighted and low vision (Smith, Palton & 

Polloway, 2011). The paper adopted the term “visually impaired” to refer to blind children 

because it is one of the most polite terms of all the rest and this was indeed the group that was 

the focus in this paper. This group is considered legally visually impaired with a visual acuity of 

3/60 according to the Snellen measures chart, a device that determines the visual acuity fraction 

measures of individuals. According to the American Foundation for the Blind (2018), visual 

impairment (distance and near vision) was defined as a binocular presenting visual acuity of less 

than 6/18 (20/63). 

 

Sighted children on the other hand have an opportunity to explore and interact with the world, 

link words with objects and tie concepts and categories to the environments which they 

represent. They will subsequently give a description based on the amount of visual information 

they have.  According to Cruinkshank (2008), visually impaired students differ from sighted 

students in the way they describe their environment. Both have different approaches in their 

descriptions. The language of space, colour and movements may have different associations for 

the visually impaired children. 

 

The study focused on the sense of sight because it is the most exploited in any description and 

the largest percentage of human information comes from the visual channel. Vision also 

coordinates the rest of the senses. The study limited itself to the totally visually impaired 

category to establish if indeed their state would influence the kind of description they made. The 

sighted students were sampled for comparative purposes. 

 

LITERATURE REVIEW 

Below we present an overview of descriptive writing before looking at the role of vision in 

description. Finally, we will look at visual impairment and description. 
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Descriptive Writing 

 

Descriptive writing and sensory impressions cannot be separated because sensory details are the 

basic ingredients of all descriptions. Any good description should form pictures and images in 

the reader’s mind regardless of the writers’ purpose. The sensory data enables writers to create a 

scene for their audience through description by making the characters vivid. According to 

Kinneavy & Warriner 2003 the factual and realistic details create an exact image that cannot be 

misunderstood and can be tested or checked for accuracy by ones’ readers.  

 

Descriptive writing involves all the senses. This is because as noted by Reinking, Hart &Osten 

(2002) sensory impressions reflecting sights, sound, taste, smell and touch form the backbone of 

descriptive writing. He further says they often build toward one dominant impression that the 

writers want to evoke. Congenitally visually impaired children are restricted in this respect. The 

use of concrete and specific words is a writer’s best assurance of writing not only vivid but also 

fully developed descriptions. This is not necessarily expressed explicitly in a direct statement but 

it is often revealed indirectly through the writer’s choice of words and phrases according to 

Kirszner & Mandell (2001). In our study, sighted students may have had the advantage of using 

all the senses in their descriptions but congenitally visually impaired children were restricted in 

this respect. 

 

Authors of a descriptive composition must carefully select details to support their dominant 

impression. The details should be consistent with the dominant impression. One of the ways of 

making the details specific is by using precise nouns, verbs, adjectives and adverbs according 

Kinneavy & Warriner 2003). All good descriptive writing whether objective or subjective, relies 

on specific details. The writer’s aim is not simply to tell readers what something looks like but to 

show them. That is why descriptive writing is also called showing writing. Every person, place 

or thing has its special characteristics and writers should use their power of observation to detect 

them. Then the writers need to select the concrete words that will convey their dominant 

impression. The only focus should be quality and appropriateness to his purpose of writing. This 

study sought to investigate if the students both sighted and visually impaired, used specific 

details in their compositions. 

 

The Role of Vision in Description 

 

Sight is one of the most important senses in a precise description because description exploits the 

sense of vision. According to Reddy & Kusuma (2004), the centrality of vision in normal 

language acquisition cannot be overlooked as it is largely responsible for a great deal of human 

communication. Consequently, the absence of this sense can lead to significant changes in 

language patterns due to insufficient input and reinforcement from visual feedback. Language 

acquisition depends on discovering and identifying objects and actions, something that poses a 

serious challenge. Since descriptive writing employs the sense of sight as the dominant input, 

children who cannot see objects and actions may be disadvantaged.  

 

According to Gargiulo (2011), vision is considered as the primary sense. This is because of all 

the senses it provides the most information to the brain. Vision collects and integrates both near 

and distant information in terms of shape, colour, form, size, texture, movement, spatial location 
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and relationships. According to Bishop (2004) and Gargiulo (2011) it is only vision which is 

capable of perceiving a large number of bits of information and giving the brain a wide variety of 

it instantly and all at once. The information will further be used to provide a good description.  

Bishop (2004) further notes that even the combined senses of hearing, touch, taste and smell do 

not provide the rich variety of information that vision does. This implies that if the sense of sight 

is impaired or lost, it is difficult to compensate for the reduction in information through the other 

senses since we use eyes in every activity we perform as pointed out by Gargiulo (2011). 

 

The sense of vision gives children the ability to explore, organize and make connections between 

different experiences. These connections help them make the most out of those experiences. 

According to Heward (1996) vision is thought to be a coordinating sense, and approximately 

80% of information received by a sighted person comes from the visual channel. Visually 

impaired children must obtain a large amount of information by listening. It is a misconception 

that visually impaired individuals have a super sense of hearing or listen better than sighted 

peers. It is through proper instruction and experience that they will be able to use their hearing 

more efficiently (Harley, 2008). 

 

The absence of vision, according to Bishop (2004), forces other sensory channels to provide 

initial sensory input data to the brain. This however, will never have the same motivational 

power as sight does. It has also been noted that children with normal vision without other 

disabilities learn constantly from their experiences and interaction with the environment.The 

sense of sight provides a variety of detailed information about the environment and relationships 

between things in that environment as they move about. This enables sighted children to produce 

enormous useful knowledge from everyday experiences. This would probably influence the kind 

of description they would produce. According to Bishop (2004) visual impairment however 

affects most of such incidental learning. 

 

Visual impairment and Description 

 

Visual problems create difficulties in exploring and interacting with the world, linking words 

with objects and tying concepts and categories to the environments which they represent (Dean, 

1996). According to Cruinkshank (2008), visually impaired students differ from sighted students 

in the way they describe their environment. Both have different approaches in their descriptions. 

The language of space, colour and movements may have different associations for the visually 

impaired children. 

 

Heward (1996) Cruinkshank (2008), Harley (2008), Heward (1996) and Reddy & Kusuma 

(2004) observe that some things are inaccessible to touch such as distant views, colour and 

movement and making them difficult to describe. Harley (2008) also agrees that some items such 

as the sun, moon and stars are inaccessible. Some items are too large to be observed with 

understanding by touch; others are too small to touch. Some are too fragile, some move fast and 

others are difficult to touch because they are contained behind glasses such as liquids in 

thermometers. They further argue that it is not possible to teach space and time to congenitally 

visually handicapped children. Gulliford (1992) notes that, important ideas such as shape, 

number and size have to depend on tactile experiences. So the visually impaired individual’s 

world is limited compared to that of a sighted one.  

 

Heward (1996) says that many concepts that children with normal vision seem to acquire 
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effortlessly may not be learned at all by visually impaired children. Alternatively, they may be 

learned incorrectly unless someone deliberately teaches them. It is necessary to plan and present 

a great many first-hand experiences to enable children with visual impairment to learn to do 

things independently. However, even when a concept is deliberately presented to visually 

impaired children, they may not learn it exactly the same way that children with normal vision 

would. This is because the other senses may not totally make up for loss of vision. The sensory 

input data to the brain by other sensory channels does not have the same motivational power as 

vision does as Bishop (2004) asserts.  

 

Children who are visually impaired perform more poorly than sighted children on cognitive 

skills requiring comprehension or relating different items of information. Lack of vision makes it 

difficult for the visually impaired children to literally and cognitively see the connections 

between experiences in their environment. This will further affect the kind of description the 

visually impaired will make (Reddy & Kusuma, 2004).  

 

Statement of Issue 

 

The essence of descriptive writing is to vividly bring alive the object of description, whether real 

or imaginary. This kind of writing heavily relies on sensory details, the predominant one being 

sight. The fact descriptive writing is tested at the Kenya Certificate of Secondary Examination 

underscores its importance. Both sighted and visually impaired students tackle the same 

descriptive essay. As we have already seen, literature shows that vision is a coordinating sense, 

and close to 80% of information received by a sighted person comes from the visual channel. 

This suggests that students with visual impairment are at a distinct disadvantage. However, 

locally, there have been few attempts to comparatively study the descriptive characteristics of 

English compositions of visually impaired and those of sighted students. The information is 

crucial in determining the extent to which visually impaired learners may be disadvantaged in the 

writing of the descriptive compositions, given that it carries twenty marks which is a third of the 

total for paper 3. Plugging this gap in knowledge was the motivation for this research from 

which this paper arose. 

 

RESEARCH METHODOLOGY 

 

This paper employed a descriptive research design because the focus was on the data from the 

students’ English compositions. Purposive sampling was used to select Salvation Army (S.A) 

Thika High School for the Visually Challenged Persons and Broadway High School, both found 

within Thika Town sub-county, Kiambu County in Kenya. S.A Thika High School was 

purposively sampled because, at the time of the study, it was the only fully established secondary 

school in Kenya that admitted students with visual impairments from form one to four. The other 

School, St. Lucy, only had Form One’s and it was not yet fully established. Broadway High 

School was also purposively sampled because it was within the same sub-county as S.A Thika 

and it was also nearly at par with S.A Thika in terms of academic performance. The population 

of the study comprised the following categories of Form Three students; the totally visually 

impaired from S.A Thika and sighted from Broadway.  Form Two teachers of English from both 

schools were also part of the sample: Three teachers from S.A Thika because there were three 

streams in Form Two and Two from Broadway. The teachers were purposively sampled because 

descriptive writing is taught in form two and they were the ones who handled the classes. Data 

was collected from descriptive compositions written by the students and from questionnaires and 
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interview schedules administered to the sampled teachers.  

 

Simple random sampling was used to select compositions from Broadway. Purposive sampling 

was used with S.A Thika to select compositions for the study. The students were divided into 

three streams and taught by three different teachers of English. All of them were subjected to 

composition writing in order to create a natural situation. Then compositions from all the thirty 

eight congenitally visually impaired students were purposively sampled according to the school 

enrolment. Compositions of the remaining six students were not sampled because it was assumed 

that their data would affect the results of the study because the children acquired blindness after 

they had acquired language. Broadway had two streams in Form Three taught by different 

teachers of English. A descriptive composition (the same one as for S.A Thika) was administered 

to both streams so as to create a natural situation. Then thirty eight compositions were randomly 

sampled from a total of eighty four with each stream providing half of the number, for uniformity 

purposes. S.A Thika was the determining because it had thirty eight congenitally visually 

impaired students in all the streams, fewer than Broadway school. In total seventy six 

compositions were read and analysed. Compositions written by visually impaired students were 

debrailled. Descriptive words and phrases were then extracted from the compositions. They were 

analysed according to the various senses in order to determine whether they were used in equal 

measure by both sighted and visually impaired students. Then lexical density was calculated, 

data presented in tables and results discussed. 

 

RESULTS AND DISCUSSIONS 

 

Descriptive Lexical Items and phrases in the Students’ Compositions 

 

Thirty eight compositions on the topic “Describe a wedding ceremony you have attended” were 

read and analyzed for each category of students and the following was observed: 

 

Table 1: Frequency Descriptive units in the compositions of the Visually Impaired Students  

 

Sensory input Frequency Percentage {%} 

Hearing 45 45.45 

Touch 17 17.17 

Smell 13 13.13 

Taste 12 12.12 

Sight 12 12.12 

Total 99 100.00 

 

As seen from the table, the total number of descriptive lexical items and phrases was 99. 

Descriptive words and phrases from the hearing sensory input dominated the essays with 

45.45%.Those appealing to the sense of touch followed with 17.17%. The sensory input from the 

sense of smell was third with 13.13%. The senses of taste and sight gave the least number with 

12.12% each. These scores imply that the visually impaired students use the sense of hearing as 

their primary input to get information from the environment. Subsequently, they use the same 

information in their descriptions. 
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Table 2: Frequency Descriptive lexical items and phrases in the compositions of the sighted 

students 

Sensory input Frequency Percentage {%} 

Sight  

Hearing 

Touch 

Smell 

Taste 

164 

61 

28 

21 

19 

55.97 

20.82 

9.56 

7.17 

6.48 

Total 293 100.00 

 

The above table indicates the distribution of descriptive terms in relation the various senses. 

These scores indicate that the sense of sight at 55.97% outstrips the other four senses combined 

since they only amount to 44.03%. 

 

Table 3: Frequency Descriptive lexical items and phrases in the composition of both visually 

impaired and sighted students 

 Sensory input Total  

Category Sight Hearing Touch Smell Taste  

Visually impaired  12 45 17 13 12 99 

Sighted 164 61 28 21 19 293 

 

The table above shows the distribution of descriptive lexical items and phrases for both 

visuallyimpaired and sighted students. There were a total of 392 lexical items and phrasesused in 

theirdescriptive compositions. 

 

The visually impaired category provided 99 of these, forming 

25.26% while their sighted counterparts gave the bulk at 293 which is 74.74%.The difference 

was a much higher proportion. It was apparent that the visually impaired students were 

disadvantaged in descriptive writing. 

 

The Descriptive Characteristics of the Compositions of the Visually Impaired Students 

(a) The sense of sight 

 

Some descriptive words connected with colour, size, shape, movement, location and directions, 

which fall under this sensory input, were encountered. Words such as white, red, tall and short 

were used in the following contexts: 

 

“.......all the people were in red garments which really......” 

“.........other was dressed in......... butiful [beautiful] tall dress............” 

“The bride was a short lady..........................................” 

 

The words and phrases were used to describe the people and objects as well as locate specific 

places at the wedding. However, some of the descriptive words in this sensory channel were 

wrongly used. For instance in the colour class, some students decided to dress everybody at the 

wedding in red garments. This is not realistic and practical in real life situations. People come 

dressed in different colours depending on an individual’s culture, taste and role at the wedding. 

Moreover, a section of the crowd could be dressed in uniform or observe a certain dress code. 
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Other students did not specify who exactly was dressed in what colour or what colour of flowers 

and ribbons decorated what. 

 

The students were able to use such words in their description because of their teachers’ input, 

feedback in class. When teachers were interviewed on how they prepare their students to handle 

descriptive topics, they said they: hold class discussions on descriptions of people, objects and 

events. They also read out some samples of descriptive compositions and explain some of the 

descriptive concepts encountered. Further, they present descriptive concepts such as colour, 

spatial location, movement, size and shape in class deliberately. 

 

However, according to Bishop (2004), even if a concept is deliberately presented in class, the 

visually impaired students may learn it wrongly miss it completely, or understand it differently 

from the way sighted children do. This could explain why some students dressed everyone in one 

colour.In order to give a good description, writers should use precise and specific details. 

However, in most of the descriptions, students used vague and general adjectives of opinion such 

asbeautiful, nice, smart, and wonderful.   According to Tichy (1988) such adjectives convey little 

meaning when used loosely. The visually impairedstudents made an effort to revivify such 

adjectives by adding the degree adverbs “very” and “quite” as in: 

 

“.... the bride was very beautiful…..” 

“This was a quite interesting day........” 

“...clothes which were very smart...” 

 

However, in the absence of concrete details such overworked intensifiers not only lost their 

impact but also weakened the compositions. A specific word has fewer meanings but says more 

than a general and vague term. According to Tichy (1988) specific details lend vividness and 

precision to any description. Surprisingly, 65.79% of the students used the degree adverb ‘very’, 

2.63% used ‘quite’ and 31.58% did not use them. This contradicts Harley’s (2008) observation   

that the unsighted individuals do not use intensifiers. 

 

According to Leech & Svartvik (2000), Crystal (2000), Kinneavy (2002) and Hall (1994), action 

verbs are more descriptive than other verbs. Verbs such as marching, peeping, kissing, waving 

and smiling denoting actions likely to take place at a wedding were not present in the students’ 

compositions. People have to see such actions, the gestures or non- verbal cues in order for them 

to label them correctly. Obviously, the visually impaired students were disadvantaged in this 

respect. 

 

Another observation is that the students lacked variety in location and direction words. Words 

such as behind, ahead, inside, near and towards were not encountered. Some students used “in 

front”to indicate every position or direction without a reference point. The following sentence 

illustrates: 

 

“…the couple were made to seat in front beautiful and shiny as gold”.  

This was not surprising given the fact that locating one place or direction relative to another 

requires the sense of sight.  

 

 (b) The sense of hearing 
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Words such as cheering, hooting, shouts, echoes, thunder, silent voice, screaming and melodies 

were all observed in the students’ compositions. These words were used to describe the sounds 

made by people and objects during the wedding ceremony. Here are examples: 

 

“... ...allpeople were excited they were screaming .....” 

“.....people were mercilessly cheering with joy....” 

“.... a choir of singers were singing their sweet melodies” 

“1 heard a hooting of a car..............” 

 

The sense of hearing is regarded as the primary sense of the visually impaired according to 

Landau and Gleitman (2009 and Heward (1996).However, the lexical density scored is far below 

the expected input because it is assumed that when the sense of sight is impaired, that of hearing 

takes over the slot reserved for vision in the brain. As stated earlier in the literature review, vision 

provides approximately 80% of the information to the brain (Heward, 1996). Accordingly, the 

sense of hearing should have had a higher incidence than what was observed.  

 

 

A possible explanation for the above phenomenon is that, in some cases, one needs to see the 

objects or people in order to associate them with certain sounds. It was impossible for the 

visually impaired to do so because of their visual status, which restricts their experience of the 

visual environment. From this study, it is clear that for the visually impaired students, the sense 

of hearing cannot fullycompensate for the lossof visual information. This is because as statedby 

Bishop (2004), the sense of hearing does not have the same motivational power as thesense of 

sight does. 

 

(c) The Sense of touch 

 

Words and expressions such as bright, nylon, fried by the sun, hot, cold, shade, mud and thick 

carpet were present in the compositions. The words were used to describe the weather, 

temperature and texture of people or objects as illustrated in the following examples: 

 

"... they were glad to be in shade because it is so hot. 

"The sun was bright so there was a need of a big sheet of nylon to be spread above to protect the 

people from the sun......” 

"There was a thick carpet on the floor...." 

 

However, some of the terms were inappropriately used. For instance, ‘nylon’ was 

used to mean ‘polythene’ and ‘bright’ to mean ‘hot’ when describing the heat from the 

sun. 

 

Visually impaired people mainly depend on hearing and touch to describe their environment. 

Some textures need not be touched in order to be described. For example, one can distinguish 

between a rough and smooth surface merely by the sense of sight. Further on, vision can 

motivate individuals to see what to hear or touch. Indeed, it is not practical for individuals to go 

round touching every object or entity they encounter in order to describe its texture. Moreover, 

some things are inaccessible to touch because they are either small or fragile. So, because of their 

state, the visually impaired students could not augment the sense of touch with the sense of sight. 
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(d) The sense of smell 

 

Descriptive words such as aroma, delicious, and sweet smelling were used in their compositions. 

The words described the smells at the wedding scene as seen in the following examples: 

 

“.....some beautiful smelling flowers.....” 

“ .....were given delicious food” 

“Sweet smelling food............” 

 

A possible explanation for the low lexical density is that lack of sight limited their movement in 

an unfamiliar environment, thus reducing the opportunities to smell a variety of things and 

people in different places at the wedding. The sense of sight also reinforces this sense. For 

instance, on seeing a carcass, one can imagine a foul smell even before one perceiving it.  

 

(e) The sense of taste 

 

Descriptive words appealing to the sense of taste such as tasted sweet, fried, tasted like honey, 

flavor and delicious were notedin the examples below: 

 

"....we were given cakes which tasted like honey. 

“...we were given delicious food.” 

"........thing become sweeter towards the sweetness of honey.” 

 

The students scored low here because possibly because there are only a few things that can be 

perceived by taste. Again, probably the sense of sight can reinforce the sense of taste. It is 

possible to see something and say “it looks delicious”. 

 

From the foregoing analysis, it is evident that visually impaired students used very few 

descriptive terms - actually some had none. The students had important events in their 

compositions summarized in one paragraph. Again, some of them had sentences that were not 

meaningful because they left out vital details as in example 7 above.Although both narrative and 

descriptive compositions appear in the KCSE English examination, the sighted students have an 

advantage because they can easily choose either. However, the majority of the visually impaired 

them opt for a narrative composition one due to lack of descriptive words. Their teachers 

reported that this is common practice. Even though narrative compositions have some descriptive 

features, the focus in these essays is to tell about events in the order in which they occurred 

(Kinneavy, 2001: Langan, 2008: Norton, 2003 and Kirszner, 2008).  

 

Due to their restricted experience of the world, the visually impaired find it difficult to 

conceptualize and hence describe certain concepts such as colour, movement, space, size and 

shape. These concepts cannot be heard, smelt or touched. The teachers interviewed confirmed 

that conceptualization of abstract things is the key challenge to the students. This explains why, 

according to the teachers, they prefer narrative essays to descriptive ones and perform better in 

them. It was also revealed that they try as much as possible to avoid descriptive topics whenever 

they encounter them.The teachers also said that the students prefer describing people to events 

and objects. The reason could be that they are always in contact with people and so they are 

motivated to describe them. The order of senses in terms of frequency in the study data 

corresponded to what the teachers’ said they had observed: hearing, touch, smell, taste and sight. 
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Descriptive Characteristics of the English Compositions of Sighted Students 

 

(a) The sense of sight 

 

The study revealed that the students used descriptive words and phrases relating to colour, size, 

shape, location and movement. Examples of such included red, white, glittering, strolled, 

gorgeous, tall, diamond, behind and peeped as in 

 

".....red and white balloons decorated the church.” 

"...and then we saw their shining and glittering clothes.” 

"Her diamond necklace shone in a bewitching manner.” 

"The bridegroom was tall, slender of about thirty five years”. 

 

Most descriptive words came from adjectives and actions verbs such as marching, waving, 

smiling, and kissing. The words were used to describe the people and objects at the wedding as 

seen in the examples below: 

 

The crowd was waving at the bride and bridegroom as they were marching towards… 

 The  couple kissed each other before the audience 

 

The sighted students were able to use many sight descriptive words and phrases because of their 

ability to see. Wortman (1992) points out that vision is the richest of the human senses and 

because of this, peoples’ eyes receive light from the surrounding objects and translate it into 

nerve impulses. He further says that when they reach their destinations people experience the 

vast array of shapes, colour, textures and movements that make their visual world. 

 

(b) The sense of hearing 

 

This was the second in ranking from the study corpora which comprised descriptive words such 

as cheering, hooting, screaming, ululations, thunderously, bang and murmuring. They were used 

to describe the sounds made by people and objects at the wedding. Probably because the sighted 

students have learnt to associate what they see with certain sounds, they were able to use the 

following lexical items in their essays: 

 

...murmurs rented the air... 

.....the vehicles hooting melodiously 

.....ululations were sang by old woman. 

 

The sense of sight can be said to reinforce the perception of bang, cheering and even murmuring 

since one can see the attendant action. 

 

(c) The sense of touch 

 

It recorded descriptive words relating to temperature and textures of people, objects and 

situations at the wedding. Descriptive words such as hot, cool, leather, chilly, smooth, breezy and 

cotton were noted. See the examples below: 
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I took a cold shower that left me..... 

The bride wore a crisp cotton dress. 

The morning was chilly........  

 

Example 31 was probably aided by the sense of sight. 

 

(d) The sense of smell 

 

Descriptive words in this sensory input included details connected with the smells of food, the 

air, the drinks and the environment as a whole. Words such as scent, delicious, aroma, fresh, 

pungent and odour were all evident in the students’ compositions. Here are extracts from the 

compositions: 

 

1 could smell the scent of perfumes they had applied. 

1 took a cold shower that left me as fresh as daisy. 

......sweet aroma that come from the food....... 

 

The channel scored low possibly they are a few things that can be perceived by smell. Example 

34 is closely associated with sight since one has to see the source of the fresh smell- in this case a 

daisy. It is even possible that upon seeing food at a distance, one can begin imagining a sweet 

smell, something that the visually impaired cannot do. Again, since the sighted are not limited in 

their movement, they are more likely to move around and perceive different smells such as 

aroma of food (example 35). 

 

(e) The sense of taste 

 

This was the lowest ranked in the sensory word bank of descriptive lexical units. The words 

included sweet, mouth-watering,tasty, pungent, delicious and flavor as seen in the examples 

below:  

 

The food tasted delicious 

.... also the flavor of food which was already packed in hot dishes. 

.........the food that was tasty  

 

An interesting observation is that the sense of taste is the least used by both categories of 

students.  A possible explanation is that there are only a few things that can be tasted. Responses 

from the teachers confirmed what was observed in this study -that sensory impressions occur in 

the following order: sight, hearing, touch, smell and taste. 

 

From their compositions, it was clear that sighted students generally exhibited the ability to 

explore and interact with the people, objects and actions at the wedding. This enabled them to 

link descriptive words with their referents correctly. They were also able to easily conceptualize 

of concepts of colour, weight, shape, size, space and movement because they are sighted. 
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CONCLUSION AND RECOMMENDATIONS 

 

 

The findings in this paper revealed that the visually impaired students have a narrower choice 

when it comes to selecting a composition topic. This is because they tend to settle for a narrative 

rather than a descriptive topic. Those who go for the descriptive composition are further 

disadvantaged since they have fewer descriptive terms in all the sensory channels than their 

sighted counterparts. Concepts such as colour, movement, direction, space, shape and size are 

difficult to conceptualize hence difficult to describe given that they are largely dependent on the 

sense of sight. Thus the claim that the visually impaired students are restricted in their range of 

descriptions is justified. On the contrary, sighted students used a range of descriptive words in 

their compositions. We have argued that even the other senses are sometimes fed by sight so that 

for example, one imagines that the food tastes or smells as good as it looks. For this reason, the 

study concluded that the visually impaired students are disadvantaged in descriptive writing 

because, for one to write a good description the brain combines the visual images with the input 

from the other senses.  

 

The paper therefore made the following recommendations: 

 

 

Kenya National Examination Council to consider the needs of visually impaired learners as it 

sets an English examination that requires descriptive details. It should offer a wide range of 

topics for the students to choose from. 

 

 

The teachers of English to offer a variety of first-hand experiences to the visually impaired 

students. Furthermore, they (teachers) should deliberately present as many descriptive concepts 

in class as possible. This will enable the students have a variety of descriptive concepts so that 

they will use the same in descriptive. 

 

 

The school to consider admitting sighted students to learn together with the visually impaired for 

more linguistic input. The visually impaired may learn more descriptive units from there sighted 

counterparts in non-formal and informal settings because communication here is natural and 

spontaneous. 
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ABSTRACT 

 

More than any other demographic, the question of negative ethnicity has been a scourge on the 

African continent. In Kenya, the ethnicisation of politics has plagued the nation since it gained 

its independence from the British. Ethno-politics persisted and reached its zenith in the 2007 

post-election violence which left more than 1000 people dead. This paper interrogates ethnicity’s 

ties to geography; the power inhering in its situatedness. Using Appadurai’s concept of 

‘deterritorialization’ and Appiah’s ‘cosmopolitanism’ the paper problematizes the idea that the 

space within ethnic boundaries is home in a bid to illustrate how the more open, transferable 

concept “good place that is no place” of Utopianism can help Kenyans detach from a 

localization. The adoption of this concept as a frame of reference would then disrupt the ethnic 

voting patterns of ethno-politics and finally usher in the age of voting based on issues and ideas.   

 

Keywords: Utopianism, Negative Ethnicity, Cosmopolitanism, Kenya Elections, Thomas More, 

Deterritorialization 

 

INTRODUCTION 

 

The identity of Kenyans is fundamentally ethnic. It manifests itself every 5 years during 

elections and has remained static despite our changing world. The shared space available where 

the different ethnic groups can interact and establish social relationships is scarce. Instead, they 

are content to live within their own individual ethnic boundaries. Though this retreat to our 

homelands conveys well-meaning solidarity with our ethnicity, it inevitably leads to negative 

ethnicity. Kenyans are happy to be associated with their ethnicities before anything else and the 

powerful social processes have proved feeble to maintain, modify or even reshape it as they are 

wont (Searle 1995). A state mired in negative ethnicity, with little room for modification or 

reshaping of identity, will ever be divided; it cannot work toward a common objective that 

benefits all, and has as its fate turbulent election seasons. 

 

The purpose of this paper is to interrogate ethnicity’s ties to geography in the Kenyan context 

and how this leads to negative ethnicity as evidenced particularly by the 2007 post-election 

violence. It is in five parts. The first part offers an overview of the 2007 election violence paying 

attention to the function of ethnic boundaries. The second explores the origins of negative 

ethnicity; it bases it in ethnicity’s penchant for attachment, more so its attachment to specific 

geographic boundaries. In the second it problematizes these ethnic boundaries through the lens of 

contemporary theories of movement: deterritorialization and cosmopolitanism. The third part 

brings in utopianism in a bid to offer an alternative to geographical attachment. In the literary 
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genre established by Thomas More (1516/2003), Utopia is a ‘good place that is no place’, in 

other words, it is a detached and preserving  space. The final part contains brief concluding 

remarks about utopianism and its prospects for the future of voting in Kenya. 

 

 

AN OVERVIEW OF THE 2007 POST-ELECTION VIOLENCE 

 

Over the years, Kenya’s ethno-politics have included the strategy of multi-party coalitions. Two 

or more political parties, also largely based on ethnicity, merge toward a shared goal. During the 

2007 elections the two main competitors were the Orange Democratic Movement (ODM) and 

the Party of National Unity (PNU). The latter was a coalition of KANU, Ford-Kenya, Ford-

People, Democratic Party and others, and its stronghold was among the Kikuyu Central region of 

Kenya. Whereas ODM’s support was focused in Luo Nyanza and also in the Rift Valley owing to 

the presence of the Kalenjin politician, William Ruto.  

 

Consequently, when the violence erupted it pitted, primarily, the Kikuyu against the Kalenjin and 

Luos. The two latter groups, including the Luhya who had supported ODM, attacked suspected 

PNU supporters who inhabited the ethnic boundaries of the ODM supporters, such as Eldoret—a 

significant city in what is now Uasin Ngishu County, both politically and economically. In the 

rift valley, the pieces of land owned by the ‘foreign’ Kikuyu were expropriated by the ‘local’. 

There was also mass vandalism of their property, and burning of crops in the field. One cannot 

forget the mass death by burning inflicted on the 35 women, children and the disabled who had 

sought refuge in the Kenya Assemblies of God (KAG) church in Kiambaa, Eldoret (Kigumba 

2011). In Central Kenya, the land of the Gikuyu, “ethnic militias threatened to bum down the 

Tigoni holding centre, one of the many centers hosting an estimated total of 8,889 non-Kikuyu  

IDPs across central Kenya and Nairobi” (Kigumba 2011:78) as the Gikuyu sought to expunge 

Luo and kalenjin from their ethnic boundaries. 

 

Foucault (1967/1984:4) referred to these types of places: the church, the police station, among 

others where people sought refuge as “crisis heterotopias” because they were “reserved for 

individuals who are, in relation to society and to the human environment in which they live, in a 

state of crisis.” It is worth noting that, according to Foucault, crisis heterotopias are exclusive to 

primitive societies (Foucault 1967/1984). Regardless, ethnic conflict affect neighboring states, 

poses a threat to both regional and global security and stability, and emerges as a key concern for 

policymakers. Indeed, ethnic conflict has been elevated to the domain of high politics, a realm 

previously occupied by international crisis, ideological conflict, and interstate war. (Kigumba 

2011: 6). 

 

In any case, it would be erroneous to claim that the violence was clearly delineated in terms of 

who was fighting against whom. This is because political associations were not as rigid as the 

ethnic associations. The individual ethnic groups put their needs before those of the political 

parties. As Kigumba states, “There were also reports of attacks on the Luo and Kisii settlers by 

the Kalenjin taking advantage of the collapse of law and order to rustle animals and take land 

from their neighbours irrespective of political loyalties (2011: 78).  

 

Following the promulgation of a new constitution the elections held in March, 2013 

demonstrated that political coalitions based in inter-ethnic affiliations are temporary owing to the 

power of shared ethnicity. In said elections, 5 years after the post-election violence, political 
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associations had altered drastically. Ruto, formerly of Orange Democratic Movement had joined 

with The National Alliance’s Uhuru Kenyatta and others to form the Jubilee Party. Ford-Kenya 

under the leadership of Moses Wetangula switched allegiances from PNU to form Coalition for 

Reforms and Democracy (CORD) with ODM and others. Also, Kalonzo Musyoka, formerly 

presidential candidate of ODM-Kenya was now Raila Odinga’s running mate, representing the 

Wiper Democratic Movement. The states of affairs remained constant, more or less, in the 2017 

elections but will change inevitably in 2022. 

 

The Roots of Kenya’s Negative Ethnicity 

In her study of the role of ethnicity in Kenya’s post-election violence, Kigumba (2011) writes:  

Ethnicity is the essential bond that unites kinship weaves through the social fabric, in the sense 

that, ethnic group identities flow from an extended kinship bond, sharing common behaviors and 

transmitting across generations. In Kenya these bonds date back to even pre-colonial times but 

were made more evident by the British colonial masters (84). 

 

These bonds are apparent during presidential elections; none more telling than the disputed one 

of 2007 that ended in ethnic violence. However, it is not only in Kenya that we find issues of 

ethnicity. As Wolff (2006:64) states, “ethnicity is a fact of life almost everywhere”. In addition, 

the prevalence of multiple ethnic groups in a particular geographical area does not automatically 

lead to ethnic conflict. Despite ethnic identities being thought to be fluid across time and social 

contexts, even leading to the transfer of the feature of one ethnic group to another (Alba, 1990; 

Nagel 1995), the longstanding bonds of ethnic kinship among Kenyans are far from being 

broken. If anything, the bonds among members of a similar ethnic group lead to a perpetual 

ethnic isolationism. This, in turn, devolves into negative ethnicity. 

 

There is glaring scarcity of inter-ethnic interaction in Kenya, more so within the purported 

‘ethnic boundaries’. These types of boundaries are, according to Sanders (2002) “patterns of 

social interaction that give rise to, and subsequently reinforce, in-group members' self-

identification and outsiders' confirmation of group distinctions” (327). Sanders’ study was on 

plural societies and his definition of ‘ethnic boundaries’ attests to this. The definition used in this 

paper will refer to territorial demarcations—products of British colonialism. The case of Gikuyu 

land ownership outlined in Facing Mount Kenya reflects the contemporary problem of ethnic 

boundaries. Celarent (2010) writes: “The Gikuyu follow a trusteeship model: the current tenant 

manages the property for past and future generations of his family but is nonetheless the 

undisputed “owner” of the land in the present” (724).  

 

This generational management of land doubtless reinforces the idea of ethnic boundaries. 

However, Kenyatta doesn’t tell us that the Gikuyu often practiced agriculture in one area until it 

became infertile or that there was a good deal of tribal movement (Celerant 2010). The fact is 

there were rampant migrations within Kenya, and settlements were not constant before 

colonialism. Sometimes there were fewer ethnicities than there are today, sometimes there were 

more. As Ndege (2009) quoted in Kigumba (2011) intimates, we owe the current stability of 

ethnic boundaries to colonialism. But we cannot blame them for remaining within and carving 

our identities out of them. Each ethnic group lives within their ethnic boundaries; which is not to 

say that there are no geographical locations where inter-ethnic interaction occurs; Nairobi is 

perhaps the archetype of such a location.  

 

Aside from the capital city and very few others, the majority of spaces all over the country are 
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populated overwhelmingly by a single ethnic group. From the Kaya Kinondo forest at the coast, 

through the Mount Kenya forest in Central Africa, all the way to the Kakamega forest, physical 

features have been used as ethnic identifiers since before the colonialists. From the above three 

one can learn about the Mijikenda, Kikuyu, and Luhya, respectively. It is not only forests which 

act as geographic boundaries. Lakes Turkana and Victoria are also some of the many physical 

markers of Kenya’s many ethnic groups.  

 

Each group considers the above-mentioned areas to be their home; it is where they have their 

metaphorical roots, their literal “good place”. In December it is a commonplace to overhear in 

random conversations across the capital city such keywords as “upcountry”, ushago and 

nyumbani all which denote home or homeland. During this period the Luo will travel to Lake 

Victoria, the Maasai will go back to the Mara, the Kalenjin will go to Sergoit , and the Kamba to 

Tsavo East. Each person seeks solace from its own within its delineated geographic boundaries. 

Granted, these are only some of the more known physical features and the ethnic groups are in 

no way clustered either on or within them.  

 

This essay suggests that this self-imposed exile; the exclusionary identification with space is, 

finally, responsible for the scourge of negative ethnicity. Attachment to space betrays a lacking 

openness among the ethnic communities in Kenya which cuts across. This leads to the desire to 

go “home” of Kenyans which implies an inability to “feel at home” anyplace beyond the limits 

of our ethnic boundaries. Put another way, it is as though we hold our breath all year long, to 

breathe at last when we are in the proximities of our roots. As this analogy implies, attachment to 

a particular space is an injurious and at the same time arrogant, act. This paper will offer as a 

counter viewpoint the unconstrained freedom to wander of utopianism. But for now let us find 

out how the attachment philosophy of ethnic boundaries fares when viewed through 

contemporary theories of mobility in an increasingly globalized world.  

 

ETHNIC BOUNDARIES IN A WORLD WITHOUT BORDERS 

 

Late last year, the president of Kenya, Uhuru Kenyatta in a speech at a national holiday 

addressed the issue of the restrictions of borders to movement among East Africans and Africans 

in general. It was a bold idea, and he shares it with the AU chairman, Paul Kagame and reflects 

what is going on in the rest of the world with Europe as the archetype. Some Kenyan citizens 

lauded the effort while others who were concerned about the ramifications of this to the security 

of the country were not sure if it was a good idea. This section deals with the problem of 

boundaries within Kenya, specifically ethnic boundaries. Increasingly, the global cultural 

economy is tending toward a borderless future. This section therefore assumes that Kenya is a 

participant in the global cultural economy and uses two global trends to examine whether or not 

this participation has impacted the people’s views of these boundaries. The two trends are 

deterritorialization and cosmopolitanism. Let us now turn to the first. 

 

From the proliferation of international trade and human rights activism to the adoption of the 

Western ideas of democracy and capitalism, globalization is visible in the mechanisms of Kenya. 

The movement of people and capital is also at an unprecedented level. The former is most 

perceptible. And where movement of people is not obvious, the apparent immobility ‘is 

everywhere shot through with the woof of human motion, as more persons and groups deal with 

the realities of having to move, or with the fantasies of wanting to move” (Appadurai, 1990: 

297).  
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Appadurai includes the movement of people or ‘ethnoscapes’ among the five dimensions of 

global cultural flow. The others comprise: mediascapes, technoscapes, finanscapes, and 

ideoscapes. The multifaceted flow among these five landscapes or “imagined worlds” is what 

Appadurai refers to as “deterritorialization”  and it varies from state to state. This paper will use 

the term when referencing movement of a particular individual or ethnic group outside their 

ethnic boundaries to a territory where they are no longer the majority. 

 

This is not to say that there is no movement of the other four dimensions; it is simply to state that 

in the Kenyan context the movement of people is most prominent than any other. For instance, 

there can be movement of Gikuyu from Gikuyu land to Kalenjin land for one reason or other. In 

this new land the Gikuyu, stereotyped as ‘money lovers’, set up entrepreneurial endeavors in 

Eldoret or establish their own exclusively Gikuyu church. Similarly the Luo stereotyped to love 

fish, may leave Luo land to work in the Bata shoe factory in Limuru, Kikuyu land, and set up 

fish markets. The reasons for movement may also be religious: the leadership of a certain 

denomination may decide to shuffle its clergy thus requiring that a Kisii move to Luhya land. In 

all this, the ethnicity of the mover remains unchanged. 

 

Deleuze and Guattari (1991/1994) offer a conceptualization of deterritorialization that would 

prove radical if appropriated in the Kenyan context because of how it imagines the change in 

form of that which has deterritorialized. For them deterritorialization is always followed by 

reterritorialization and the thing or feature which undergoes this movement is urecognizable. 

They write that from birth the hominid: 

 

Deterritorializes its front paw, wrests it from the earth to turn it into a hand, and reterritorializes 

it on branches and tools. A stick is, in turn, a deterritorialized branch. We need to see how 

everyone, at every age, in the smallest things as in the greatest challenges, seeks a territory, 

tolerates or carries out deterritorializations, and is reterritorialized on almost anything-memory, 

fetish, or dream (67-68). 

 

Essentially, under this view, the Kikuyu who deterritorializes from Gikuyuland to reterritorialize 

in Luo land would not be the same person. She or he would not have the same biases and would 

therefore be free from the plight of negative ethnicity associated with ethnic boundaries. 

The reality of deterritorialization in Kenya, however, is that the group which departs from its 

ethnic boundaries to a different one keeps their original homeland with them. As Wa Wamwere 

(2010) writes: 

 

When Africans travel to and settle in Europe and America, despite their small numbers, they 

bring with them the baggage of negative ethnicity. Abroad, ethnic hate continues to weaken 

Africans by separating them into ethnic enclaves as it has back in Africa. Observing Kenyans 

abroad, I have noticed that despite their common passports, they travel and settle out of Kenya 

not as nationals of one country, as Kenyans, but as members of their forty-two respective ethnic 

communities (27).  

 

In Kenya, where you come from is more useful than where you are going, or where you are 

currently. Put another way, the past is more revered than both the present and the future, a fact 

which frustrates the benefits of deterritorialization. When the future is discussed it is in reference 

to the past: people are buried in the same space where they were born. Increasingly, more and 
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more children are being born in hospitals situated in urban heterogeneous areas but still this has 

not altered the longstanding trends in voting. Having been socialized by their immediate 

influences— family and community—they carry on the baton of negative ethnicity. 

Though a global phenomenon, deterritorialization has had a difficult time reaching its full 

potential because it disrupts the concept of “home” which many Kenyans ascribe to; that of 

home as a space within specific boundaries.  As Canclini (1990) writes: “Deterritorialization 

speaks of the loss of the “natural” relation between culture and the social and geographic 

territories” (quoted in Hernandez 2002: 93). It is just not powerful enough to put an end to ethnic 

boundaries. The Kenyan voter may leave his boundaries but he keeps his metaphorical roots 

intact. Such a person will be hard-pressed to change her voting habit in the new context owing to 

his or her socialization early in life. This implies that the deterritorialized voter will have first to 

unlearn the socialization of family before she can open her mind to the socialization of college. 

The former is invariably more rooted than the latter.  

 

Our homes in ushago are fixed in much the same way that the roots of a tree are fixed deep in the 

ground and deterritorialization endangers that. As Hernandez (2006) explains: 

 

The ambiguous or ambivalent character of deterrritorialiation must not be forgotten, as, while it 

generates benefits, it also produces evident costs such as feelings of existential vulnerability or of 

cultural rootlessness, especially if you consider that individuals have ties to a locality, and this 

locality remains important for them (94).  

 

One way to grapple with this state of affairs has to do with understanding the psychology of the 

ethno-political voter. How does one explain how a politician can go for long without visiting his 

or her homeland without compromising his or her votes?  Moreover, how is it that politicians can 

underperform, get involved in scandals, or do absolutely nothing by way of developing their 

homeland and still get voted in? It is to these questions that we now turn in light of 

cosmopolitanism. 

 

From the cosmopolitan rights of dissident writers and political activists as illustrated in Derrida 

(2001) to a study of Barack Obama as a cosmopolitan Werbner (2012 ), the reaches of 

cosmopolitanism have expanded so that it no longer necessitates investigation in the limited 

sense of international boundaries. In the Kenyan context the most evident form of 

cosmopolitanism concerns the concentration of multiple ethnic communities in a particular space 

so that a city like Nakuru acquires the qualifier.  But as Keguro (2008) writes, this form of 

cosmopolitanism proved a weakness during post-election violence. 

 

Presently, with ethnic divisions and the concomitant talks of cessation, a cosmopolitanism that 

focuses on ‘the other’ is relevant or as Papastephanou (2009) states: ‘Cosmopolitanism is more 

than just free circulation; it is not just about the encounter or agreement with the other, it is about 

the treatment of the other’ (19). It is for that reason that this paper employs the cosmopolitan 

ideas of the ethicist, Kwame Appiah (2007). In this section the paper examines the problem of 

ethnic boundaries within the definitions of Appiah’s cosmopolitanism. 

 

Kenya’s ethnic divisions are often blamed on a lack of sincere dialogue among different ethnic 

groups which an engagement with cosmopolitanism should be able to remedy. Cosmopolitanism 

believes that through the avenue of conversation “you can learn from people with different, even 

incompatible, ideas from your own” (Appiah 2007:2378). Cosmopolitanism requires openness to 
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ideas and people. In this it is similar to deterritorializatiom. It does not seek shelter within ethnic 

boundaries or ethnic narratives; it is not about, as Fine and Boon (2007)  in Krossa (2012) write: 

“cosiness or the warmth of intimate community but rather about the risks involved in disclosing 

oneself publicly in the world…Cosmopolitanism is a demanding and difficult way of life” (9).  

This difficult way of life would in turn prove a demanding philosophy because of the regrettable 

state of the ethno-political voter 

 

As in a mob, the person whose identity is fundamentally ethnic is overrun by this collective of 

people so that in the end she loses her individuality and becomes an uncritical voter. However, 

cosmopolitanism acknowledges difference, and one would add, differentiation, even as it 

recognizes universality of people. According to this concept, “each human individual is charged 

with ultimate responsibility for his or her own life” and in the end, “the standard that determines 

whether I am doing well, whether I am flourishing, is, in part, set by aims that I define for 

myself” (Appiah 2007:2380).Within ethnic boundaries, oppressive unity abounds: the struggling 

grocer agrees with the wealthy doctor about whom to vote for. The jobless youth pledge 

allegiance to the same politician as do the well-to-do businessmen. In a sense, ethnic 

identification requires self-abnegation and even to a more extreme extent, self-erasure. 

 

In addition to liberating the individual from the group, through its respect for diversity of culture, 

cosmopolitanism helps us get out of our ethnic cocoons. In Kenya, the post-election violence and 

other recurrent violence such as that in Laikipia County and the Mt. Elgon area reveal a certain 

hierarchy among the priorities of an ethnic group.  It is that: local cultures matter primarily, next, 

people of shared culture matter, and finally cultures and people of other ethnicities matter the 

least. However, cosmopolitanism believes that “cultures do not matter in themselves, but because 

people matter and culture matters to people” (2379). As a result, the harmful aspects of ethnicity 

such as the propensity to negative ethnicity and wholesale disregard for life are disturbed even as 

the beneficial actions such as transculturation are encouraged.  

 

All the above mentioned positive outcomes of cosmopolitanism remain unrealizable and 

negative ethnicity persists because while at the core of cosmopolitanism is the “recognition that 

we may be mistaken even when we have looked carefully at the evidence and applied our highest 

mental capacities” (Appiah 2007) those individuals steeped in ethnic biases do not consider 

themselves fallible. They are first ensnared and blinded by their ethnic loyalties so that they are 

convinced that no truth can come out of a rival ethnic group. In a globalized world, where 

interaction among people of all ethnic groups and religions dominate, “the recognition of the 

shortcomings our human capacity to grasp the truth” (Appiah 2007) is an invaluable one which 

the tribal individuals flout. For them winning the contest is more important than the truth. 

 

Another explanation for why negative ethnicity trounces the good will of cosmopolitanism is 

found in the power inhering in ethnicity’s situatedness in a particular geography. As was stated of 

deterritorialization, this is also of the things cosmopolitanism would have to contend with if it is 

to replace the deep-seated idea of ethnic boundaries. Both cosmopolitanism’s regard for ‘the 

other’ and its affinity for movement have to be seen to be more beneficial to the individual than 

his or her ethnicity and homeland because it is out of these that negative ethnicity emanates. And 

when ethnicity degenerates thus it subjugates all other associations cosmopolitanism pays 

obeisance. As Kamaara (2010) writes: 

 

During the period preceding the 2007 national elections which culminated in violence, the 
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Roman Catholic church in Luo Nyanza was on one end of the political divide while the Roman 

Catholic church in Gikuyu land was on the extreme side…Thus political polarization became 

synonymous with Christian polarization (136). 

 

 

So far ethnic boundaries are still very influential in Kenya and ethnicity remains the fundamental 

identity. It would seem, therefore, that either the project of cosmopolitanism has failed or it has 

yet to reach a point where it can challenge Kenya’s ethnic boundaries effectively. Otherwise, 

perhaps one need not replace the other; there could be a way to reconcile the program of 

cosmopolitanism with Kenyans’ concerns for ethnic boundaries. It is with this in mind that we 

turn to our discussion on utopianism.  

 

The term “utopia” was coined by Thomas More (1516/2003) but the concept appears as early as 

380 BC in Plato’s Republic. The concept has been theorized for centuries and may be theorized 

for centuries more. Among realists and anti-utopians, all this appears a waste of time, resources 

and faculties. For them utopia is merely wishful thinking, an unrealizable dream. As 

Papastephanou (2009) astutely points out: 

 

For most lay people, the utopian is equated with the unrealizable, the impossible in principle, or 

the impossible for most human beings over which one should not waste time or energy. Apart 

from being presented as futile, the utopian has been accused of having pernicious political 

implications (3). 

 

The aim of this section is not to start a polemic against the critics of utopianism; rather it is to 

illustrate how the concept may be the solution to the problem of ethnic boundaries which 

remains challenging in the face of globalization. We begin with some pertinent views of utopia. 

 

For Mannheim (1936), it was necessary for utopia to take on a revolutionary function and effect 

change in the present Social conditions and Bloch (1954/1986) wrote voluminous and 

convincingly of the pervasive nature of the utopian.  Such conceptualizations of utopia present a 

challenge to common conceptions of it as not only forever unrealizable but also as limited to the 

imagination. Utopianism challenges the status quo; it is subversive. And this is what is needed in 

Kenya currently with the problem of negative ethnicity and ethno-politics.  There is need to think 

beyond the present state of affairs, to outline a better future. Only then can we, in the words of 

Geoghegan (2008), “undermine the complacency and overcome the inertia of [the current 

society] by showing that it is neither eternal nor archetypal but merely one form amongst many” 

(16). But what exactly are these concerns that necessitate the need for utopianism as alternative? 

 

As the paper has described in the previous sections, there is among the Kenyan ethnicities a 

tendency to consider a specific geographical space as home which leads to a feeling of 

homelessness in all other spaces. We have seen how this manner of thinking leads to negative 

ethnicity. For instance a Maasai may feel at home in Narok but homeless in Isiolo. While in 

Isiolo, he longs for Narok or in other words, feels homesick for Narok. If he stays outside Narok 

long enough he may become nostalgic for it. According to Coleman (2005): 

 

The Swiss-German ‘heimweh’ or homesickness is the original meaning of nostalgia. Taken 

together, these terms denote an intense longing for (a) home. Constructed homes can be as much 

the locus of nostalgia as is the land of their location. Home and land are idealized through the 
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longing for them (26). 

 

Within Kenya’s different ethnic boundaries, constructed homes or houses of various forms are in 

plenty but this is not the provision for one to refer to such spaces as home. For instance, children 

who still live under their parents’ roofs are encouraged to consider these as their homes. Another 

common occurrence is that of parents proffering to their children pieces of land on which to 

build their own houses. In such an instance the piece of land is metonymic for a house and of 

course, a home. This concern of attachment to space though it begins harmlessly as ethnic 

identification leads to negative ethnicity and therefore requires an alternative. 

 

More’s (1516/2003) term ‘utopia’ was a result of a play on two Greek words so that utopia is the 

good place ‘eutopos’ that is no place ‘outopos’. In utopianism, location is immaterial; what is 

important is the quality of the place. The idea of a home in a particular space acts as the sole 

good place for many Kenyans but utopianism seeks to expand this view. It assumes that a good 

place can be found anywhere and encourages the search for such a place. Kenyans’ reverence for 

the past plays a part in the attachment to physical space. Rather than promote fluid concept of the 

‘no place’ among ethnic groups, it keeps the groups bound within the same boundaries. This in 

turn stifles thoughts of the future, thoughts about what society is capable of becoming. As Quarta 

(1996) explains, “to exist in no place, in truth, belongs to the projective, since this latter, if it did 

have a place, if it were already realized, would no longer be projective” (155).   

 

The concept of the ‘no place’ may convince people to migrate freely out of their ethnic cocoons 

but can it settle the recursive problem of roots? This paper has already addressed the cases of the 

deterritorialized voters who seem to figuratively carry their roots with them to their new spaces. 

These people, when they are of voting age, retain their ethnic biases; it is difficult to change their 

minds. In utopianism, the ‘outopia’ goes hand in hand with the ‘eutopia’, the ‘no place’ and the 

‘good place’ follow each other necessarily. The individual who moves from his homeland is keen 

to find a place just as good if not better than where he comes. We have already established the 

reasons why the movers are disinclined to change their old habits: mob mentality, credulity and 

socialization; all which are related to negative ethnicity. 

 

Unlike negative ethnicity, utopianism is concerned with the individual, first and foremost. Thus, 

the good place ought to be where the individual feels liberated from the mob; anywhere he or she 

can exert him or herself free from exteriorities. The individual is free to think for herself and is 

improved “ethically in accordance with his or her both recognizable and malleable human nature 

and the pursuit of political ideals, such as freedom, justice, and the absence of social conflict” 

(Cojoracu 2012:47). 

 

Ideological discourse finds audience in utopianism so that a poor voter and a rich voter cannot 

share a political candidate on superficial terms as ethnic identity, no matter how fundamental it 

may be. Utopianism ensures that the voter is critical and knowledgeable, considering everything 

about the candidate: values, morals, beliefs, before voting them in. The effects of socialization 

are also counteracted because the utopian anthropological assumptions recognize “the priority of 

egoism over altruism” (Papastephanou 2009: 7). The voter is no longer there for sale to the 

highest bidder; nor is her vote to a member of her clan assured. 

 

Once the age of elections based on ideas on issues is initiated through utopianism, conflicts 

which accompany elections will likely come to an end because, at least in Kenya, they are 
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ethnically instigated. Even as it keeps the individual at its centre, utopianism recognizes the 

dignity of the other. In More (1516/2003), “the utopians think…that no one should be considered 

an enemy who has done no harm, that the kinship of nature is as good as a treaty, and that men 

are united more firmly by good will than by pacts, by their hearts than by their words” (84-85). 

The only harm most of the victims of the 2007 post-election violence had done was being born 

of a different ethnicity. Slashing a neighbor with a machete is no way to treat the other. We 

should emulate the inhabitants of Utopia and be open-minded in our relations with the other. 

Further, as Navaud (2016) reminds us of utopians, we should be curious and humble enough to 

learn whatever we can from our neighbors even as they learn from us. 

 

 

CONCLUSION 

 

Kenya was a multi-ethnic country long before the European set foot on the continent of Africa. 

Interaction among them by way of trade, wars, and marriage influenced the material of 

individual cultures and continues to do so albeit in a minimal capacity. When the British drew 

borders throughout the country, families, clans and tribes were separated; but the larger body of 

ethnicity was not affected much. In fact, ethnicity became a primary means of identification and 

it was situated in a specific geographical spaces. These spaces were home and they were 

metonymies of ethnicity. Eventually, this attachment to space leads to negative ethnicity and was 

responsible for the 2007 post-election violence. Though largely absent year round in social and 

economic interactions, the power of ethnicity is paraded in Kenya during the election season and 

this has brought about the current ethno-politics. 

 

Violence over the outcome of an election is completely unacceptable and should be prevented 

through encouragement of intermingling among the different ethnicities in Kenya. Already the 

country has experienced considerable deterritorialization or the movement of individual or group 

out of their ethnic boundaries to a place where they are no longer the majority but this has been 

futile in eradicating negative ethnicity because the people are unwilling to change their outlook 

in the new land. The voters who migrate from their homes to other territories maintain their 

biases of ethno-politics which frustrates the aim of deterritorialization. 

 

Kenya has also experienced cosmopolitanism in various forms and we have seen that the type 

advocated for in this article, the type that is concerned about the other, is still unable to free 

Kenyans from the captivation they have with ethnic boundaries.  Even when they are born in 

cities where the different ethnic groups interact, the individual acts in accordance with the 

behavior of the people most responsible for her socialization. The metaphoric roots of ethnicity 

transcend ethnic boundaries and the fear of rootlessness ensures that people maintain some level 

of connection even in their spatial disconnection.   

 

The perspective of utopianism offers an alternative to the tendency of Kenyans to base their 

identity on ethnicity in an effort to end negative ethnicity. Negative ethnicity is more concerned 

about the group whereas utopianism caters for the desires of the individual. The goal of 

utopianism is to enable the individual to be free to wander, free to uproot and replant elsewhere. 

It encourages the voter to think about his own interests before casting a vote for a politician and 

preserves him when he leaves the comfort of solidarity with fellow ethnic affiliates. 

 

In More (1516/2003) we read of the utopian spirit that compelled the young Hythloday to give 
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his possessions to his relatives and travel the world (50-51). If it were not for his selflessness we 

would have never heard of this commonwealth. Utopia teaches one to be comfortable anywhere, 

not to let any one place stand out among others. It demystifies the attachment to homelands and 

thus pre-empts a future of negative ethnicity. 
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IKISIRI 

Makala hii inakusudiwa kutalii jinsi gereza ilivyotumiwa kama msingi wa kuendeleza maudhui 

katika riwaya ya Haini ya Shafi Adam Shafi. Aidha, inapania kudhihirisha jinsi maudhui ya 

jamii ya kigereza yanavyobainika kuambatana na sifa zinazotambuliwa na Michael Foucault 

ambaye ni mwasisi wa nadharia ya Ki-Foucault inayoongoza uhakiki huu. Aghalabu msanii wa 

fasihi huchota malighafi yake kutokana na jamii anamokulia pamoja na tajriba yake 

inayoongozwa na ubunifu wake. Pia, matukio na asasi mbalimbali za jamii hutoa mchango 

mkubwa katika kuendeleza maudhui katika fasihi ya Kiswahili. Gereza ni mojawapo ya asasi 

zinazokuwa chemichemi ya maudhui yanayoendeleza fasihi katika jamii.Maudhui ni kipengele 

muhimu katika kazi ya fasihi, yanapofafanuliwa na kueleweka na msomaji, hapo ndipo lengo la 

mwandishi hukamilika. Katika msingi huu tumedhamiria kuchunguza jukumu la mfumo wa 

kigereza na athari zake katika jamii kwa kurejerea Haini. 

 

UTANGULIZI 

Uhakiki wetu unaongozwa na nadharia ya Uhakiki wa Ki-Foucault. Nadharia hii, inahusishwa na 

Michel Foucault (1926 – 1984), msomi wa Kifaransa ambaye mawazo yake yamekuwa na athari 

kubwa katika taaluma mbalimbali. Mihimili mikuu ya nadharia hii ni masuala ya nguvu, maarifa, 

adhabu, sheria, uchungulizi, kudhibiti na gereza.  

 

Foucault anaonyesha jinsi watu wanavyodhibitiwa na nguvu katika jamii. Anamwona binadamu 

kama kiumbe asiyekuwa huru bali kiumbe aliyefungwa pande zote na maamuzi ya kijamii. 

Foucault analiangalia kwa jicho pevu suala la adhabu. Anasema kwamba, adhabu inatumiwa 

katika jamii kuudhibiti umma. Anachunguza kubadilika kwa adhabu kutoka kwa mwili hadi kwa 

akili. Anachunguza namna adhabu ilivyobadilika kutoka ile ya kunyongwa kwa wahalifu na 

kuadhibiwa hadi kuwatia watu kifungoni.  

 

Kuhusu gereza, Foucault anasema kwamba, huu ni mfumo wa kuadhibu ambao umeiathiri jamii 

nzima. Jinsi gereza huwadhibiti wafungwa, ndivyo jamii inavyowadhibiti watu.Watawala 

hutumia teknolojia ya kisasa na vyombo mbalimbali vya dola katika kudhibiti maisha ya 

watawaliwa. Maoni yake ni kuwa, jela haikusudiwi kuondoa uhalifu bali kuunda jamii ya watu 

wanaochukuliwa kuwa wahalifu ambao wamefungwa ili wasiwaathiri wengine.  

 

Kuhusu jamii ya kigereza, Foucault anazungumzia jamii ambamo mfumo wa kigereza umekuwa 

kanuni kuu katika jamii ya kisasa inayotegemea kwa kiasi kikubwa, udhibiti wa mkondo wa 

mawazo na maarifa ya wanaotawaliwa na nguvu hiyo. Foucault analinganisha gereza na shule, 

makao ya wanajeshi na hospitali ambapo mawazo yanadhibitiwa kwa njia moja au nyingine.  

 

Wamitila (2002:172) akiifafanua nadharia hii, anasema kuwa, Foucault anaelekea kuushambulia 
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mwelekeo wa wahakiki wanaotegemea dhamira au lengo la mwandishi kama msingi wa 

kuzihakiki kazi za fasihi. Badala yake, anawahimiza wahakiki waichunguze mipangilio ya 

kimaana na ya kitathmini katika kazi za fasihi zinazohusika.  

 

Tumeichagua nadharia hii kwa kuwa vipengele vyake muhimu vinafaa utafiti wetu; kwa sababu, 

riwaya ya Haini imejengwa katika mazingira ya Kigereza  nayo mawazo ya Foucault 

yamejengwa katika misingi ya gereza. Tunaangazia vipengele vyake muhimu na kuonyesha jinsi 

vinavyodhihirika na kuendelezwa katika Haini.  

 

Tunachunguza jinsi suala la nguvu linavyojitokeza katika Haini, tunachunguza namna watawala 

wavyotumia mamlaka yao na sheria kuukandamiza umma, kwa mujibu wa madai ya Foucault. 

Nadharia hii imetusaidia kuchunguza jinsi wahalifu huadhibiwa katika jamii anayoiandikia 

mwandishi na kwa jumla, imetusadia kuchunguza iwapo jamii anayoiandikia mwandishi ni jamii 

yenye mwelekeo wa Kigereza.  

 

Maelezo ya Istilahi 

Tumetumia istlahi hii ya fasihi ya magharibi, kumaanisha fasihi yoyote ile iliyoandikwa nje ya 

bara la Afrika.  

Enzi ya mateso, inavyoelezwa na Foucault, inarejelea karne ya 18 kule Ulaya wakati washukiwa 

na uhalifu waliadhibiwa hadharani. Katika Discipline and Punish (1977), Foucault ameanza kwa 

kueleza jinsi washukiwa walivyoteswa hadharani.  

Foucault anaieleza adhabu ya kimwili kuwa ni mateso. Nayo adhabu ya kiakili, ni adhabu 

inayotokana na kudhibitiwa kwa watu, hivyo ni akili inayoadhibiwa.  

 
GEREZA NA JAMII YA KIGEREZA.  

 

Gereza ni moja ya mbinu kuu za kuadhibu inayotumiwa ulimwenguni kote. Kila siku, vyombo 

vya habari kote ulimenguni hutoa habari inayohusu uhalifu na kifungo. Kazi za fasihi ya 

kifungoni zimejaa masimulizi kuhusu hali na maisha ya gerezani.  

 

Encyclopedia Americana (1977:619: Juzuu 22) inaeleza gereza kuwa ni mahali washukiwa wa 

uhalifu wanamofungiwa wakingojea kufikishwa mahakamani, au ni mahali wahalifu hufungiwa 

kama njia ya kuwaadhibu. Katika historia ya binadamu, jela zimekuwepo tangu azali, zamani 

zikitumiwa tu kama mahali pa kuwafungia washukiwa wakingojea hukumu. Matumizi ya jela 

kama njia ya kuadhibu wafungwa si jambo lililo na historia ndefu. Katika Ulaya na Marekani, 

jela zilianza kutumiwa rasmi kama njia ya kuadhibu mnamo miaka ya mwanzo ya karne ya 19. 

 

Kwa mujibu wa Ensaiklopidia hii, jela hutekeleza majukumu matatu makuu: kuadhibu, kufungia 

na kudhibiti. Wahalifu au washukiwa wa uhalifu hufungiwa kama njia ya kuwaadhibu na wakati 

huo huo huwa ni njia ya kuwadhibiti. Ensaikloipidia hii inadokeza kuwa, jela ni kioo cha 

ulimwengu na wa nje (jamii iliyo nje ya gereza), kwa kiasi.   

 

Encyclopedia, New Universal Library (1967:193 vol 11) inaafikiana na Encyclopedia Americana 

(k.h.j.) kuhusu fasiri ya gereza. Inaeleza kuwa, watawala wamezidumisha jela tangu zamani 

zikiwa mahali pa kuwafungia washukiwa wakingojea hukumu. Jambo lililo wazi ni kuwa, katika 

ulimwengu wa leo, jela ni mahali pa kuwafungia washukiwa wakingojea hukumu au kama njia 

ya kuwaadhibu wahalifu. Hili ndilo jukumu tunaloona jela ikitekeleza katika Haini na katika kazi 

nyingine za fasihi ya kifungoni.  
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Katika Haini, Hamza na wenzake wamekamatwa na kurundikwa gerezani. Wanabaki gerezani 

kwa jumla ya miaka miwili hadi mahakama inapotoa uamuzi kuhusu kuhusika au kutohusika 

kwao. Hamza na baadhi ya wenzake wanaachiliwa huru kwa ukosefu wa ushahidi wa 

kuwahusisha na mauaji ya Kigogo. Baadhi ya wale washukiwa wanahukumiwa kifo na wengine 

wanahukumiwa kifungo cha miaka kumi na mitano kama njia ya kuwaadhibu.  

 

Kwa  muhtasari, jamii ya kigereza ni jamii inayolanda gereza kimwelekeo; ni jamii ambamo 

watawala hutumia uwezo wa dola kwa njia rasmi kudhibiti umma, sheria  hutumiwa kwa 

manfuaa ya wachache, vyombo vya dola hutumiwa kudhibiti na kukandamiza umma; kiuchumi, 

kijamii na kisiasa umma hufungwa kigereza. Mfumo huu husababisha kujitokeza kwa jamii 

inayotawaliwa na hofu, usaliti, kutoaminiana, unafiki na mateso ya hali ya juu kwa wanajamii 

wengi.  

 
Historia Fupi ya Zanzibar 

Riwaya ya Haini pia inaakisi tukio la kihistoria lililohusu kuuawa kwa Rais wa Zanzibar Abeid 

Amani Karume mnamo mwaka wa 1972. Watu wengi wasiokuwa na hatia walisakwa wa 

kukamatwa na kutiwa gerezani kwa kutuhumiwa kuwa mahaini. Mwandishi amelitumia tukio 

hili kuwa kiini cha kuyachunguza matatizo ya kiuchumi, kisiasa na kijamii ya nchi za Kiafrika 

baada ya uhuru.  

 

Zanzibar ni muungano wa visiwa viwili, Unguja na Pemba, vilivyo mkabala na Tanzania bara 

katika Bahari Hindi. Data ya historia inaonyesha kwamba, kufikia karne ya 15, Zanzibar ilikuwa 

kituo muhimu cha kibiashara kati ya Afrika, Mashariki ya Kati na India. Mnamo mwaka 1503, 

Wareno walivamia Zanzibar na kuanzisha utawala wao huko.Waarabu kutoka Omani 

waliwaondoa Wareno utawalani mnamo mwaka 1698. Mnamo mwaka 1832, Sultani Sayyid Said 

wa Omani, alihamisha makao yake makuu hadi Zanzibar. Wakati wa enzi ya ukoloni barani 

Afrika, mkataba wa Waingereza na Wajerumani wa mwaka 1890 uliifanya Zanzibar koloni la 

Waingereza lakini ikitawaliwa na Sultani, hali iliyoendelea hadi mwisho wa Vita vya Pili vya 

Dunia.  

 

Mfumo wa kisiasa na kiuchumi ulioimarishwa na Waarabu nchini Zanzibar, unaweza kuelezwa 

kuwa ulikuwa na kikabaila. Serikali iliongozwa na sultani na tabaka la watwala ndilo lilimiliki 

mashamba na watumwa. Kuwepo kwa Waingereza, kulibadilisha mfumo wa kiuchumi kuwa wa 

kibepari.  

 

Mnamo tarehe 10/12/1963 Uingereza ikaipa Zanzibar Uhuru chini ya uongozi wa Sultani. Kabla 

ya mapinduzi ya Zanzibar ya mwaka 1964, Zanzibar ilikuwa jamii ya kitabaka; kulikuwa na 

tabaka la Waafrika maskini waliokuwa wengi; wahindi-wafanyi biashara; na Waarabu-watawala 

na wamiliki mashamba.  

 

Kiuchumi, Zanzibar ilitegemea ukuzaji wa nazi na karafuu katika mashamba makubwa 

yaliyomilikiwa na Waarabu. Waafrika walikuwa watumwa na wapagazi katika mashamba haya. 

Muundo huu wa kitabaka na Kiuchumi uliowanyanyasa waafrika, ndio ulisababisha mapinduzi 

ya Zanzibar ya mwaka 1964. 

 

Haya ndiyo maudhui yanayotawala katika kazi nyingi za waandishi wa Zanzibar kama vile 

Mohamed Suleimani Mohamed na Adam Shafi. Katika mapinduzi haya, utawala wa Sultani 
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ulingolewa na waafrika walio wengi, Zanzibar ikawa Jamhuri chini ya uongozi wa Abeid Amani 

Karume. Katika Haini, mwandishi anamulika historia hii ya Zanzibar kutoka mbali anaposawiri 

sifa za Chopra, mwendesha mashtaka wa serikali.  Anasema:  

 

Jinsi alivyokuwa bingwa wa kazi yake hiyo, aliaminiwa sana na mahasimu wote watatu 

waliokitawala kisiwa cha Zanzibar. Wakati wa Elizabeth wa pili aliaminiwa sana na watawala 

wa kiingereza na utiifu wake kwa watawala hao ukawa ni wa kupigiwa mfano. Sultani na 

wafuasi wake walipofanikiwa kuundoa utawala wa Elizabeth wa pili na kuweka utawala wao, 

nao pia wakawa na imani kubwa na Chopra wakamfanya kuwa ndiye mshauri wao mkuu wa 

mambo ya kisheria ...wakwezi na wakulima walipokuja juu wakamtimua Sultani na wafuasi wake 

kwa mapanga na mashoka na Kigogo akashika usukani wa kuiongoza nchi, Kigogo hakumwona 

mwanasheria aliyekuwa na kipawa kumshinda Chopra, akampandika cheo cha mwanasheria 

mkuu wa serikali.  

(uk 230 – 231) 

 

Abeid Amani Karume aliuawa mnamo mwaka 1972.Taifa la Zanzibar likashuhudia kilele cha 

ukiukaji wa haki za kibinadamu katika kile watawala walichokiita ‘usakaji wa mahaini’, wauaji 

wa Karume. Watu wengi waliteswa, wengi wakauwawa na wengi walifungwa gerezani kwa 

shutuma za kushiriki mauaji ya Karume. Taifa likawa kama gereza.Hili ndilo tukio ambalo 

mwandishi analimulika katika Haini.  

 

Historia hii ya Zanzibar imeonyesha desturi ndefu ya kunyanyaswa kwa umma, katika tawala 

mbalimbali ambazo zimedhihirisha mfumo wa utawala unaojali maslahi ya  watawala 

wachache,huku watawaliwa walio wengi wakiumia. Ni historia ambayo imedhihirisha matumizi 

ya nguvu rasmi, katika kuwakandamiza na kuwadhibiti watawaliwa. Hali hii, inaendelezwa 

katika Zanzibar huru, jamii ambayo Shafi anaizungumzia katika Haini.  

 

Maudhui ya jamii ya Kigereza yamesawiriwa katika viwango mbalimbali, katika sura hii 

tumechunguza viwango vitatu vikuu: Adhabu, nguvu na uangalizi. Tumevijadili kwa undani na 

kuvitolea mifano mwafaka kutoka kazi hii tunaiyoichunguza na aidha kutoka kwa kazi nyingine 

ambazo tumeona zinafaa katika kutilia mawazo yetu msisitizo.  

 

UDHALIMU NA UKATILI  

 

Udhalimu ni tendo la kufanya maovu na aghalabu huhusiana na matendo yasiyokuwa na huruma. 

Udhalimu uliopo katika jamii anayoizungumzia Adam Shafi unahusishwa na viongozi dhidi ya 

umma. Mfumo wa kigereza uliokita mizizi katika jamii hii, unatekeleza dhuluma kubwa za 

kukatisha tamaa. Watawala wanatumia mfumo huu katika kuwakandamiza raia kwa kuwashuku 

kuwa wahalifu. 

 

Katika Haini mbali na kuwa mahaini wanaadhibiwa kwa kufungiwa na kwa hivyo 

kutenganishwa na maisha huru, wanakabiliwa na mateso na dhuluma za hali  ya juu ili waweze 

kukiri kwamba, walihusika katika mauaji ya Kigogo. Washukiwa wanadhulumiwa kimwili na 

kisaikolojia. Ukatili huu wanaotendewa wahalifu unatekelezwa kwa sababu ya nguvu rasmi 

walizonazo watawala. Mfumo wa kijamii hasa kwa kupitia sheria, unawapa watawala nguvu za 

kuunyanyasa umma kwa ajili ya matakwa na faida yao. Mwandishi amesawiri jinsi wenye 

mamlaka wanavyotumia vitisho, ila, nguvu, uonevu na dhuluma kuwakandamiza watahumiwa 

wa uhaini.  
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Mwandishi amesawiri dhuluma dhidi ya washukiwa wa uhaini kutoka mwanzoni mwa riwaya 

ambapo tunaona watu wakishikwa ovyo ovyo kwa kutuhumiwa. Wanapelekwa katika kituo cha 

polisi ambako wanateswa na kupigwa kinyama. Kwa mfano, Hamza  anapofikishwa katika Kituo 

cha Polisi cha Malindi anakaribishwa kwa kofi, pale anapomkuta rafiki yake, Barakati ambaye 

amepigwa sana,  akatiwa pingu na kuvuliwa nguo zote, amepigwa sana kiasi kwamba amepoteza 

ufahamu wa Kiswahili sasa anaongea Kiingereza tu.  

 

Gerezani washukiwa wanamosokomezwa, wanakandamizwa kwa dhuluma za aina mbalimbali. 

Tunawaona wanapofikishwa gerezani wote wanavuliwa nguo zao zote wakiwa pamoja, 

wanaume, wanawake na watoto. Hakika huu ni utovu wa heshima na utu. Viongozi wenye 

mamlaka wamesahau kwamba hawa ni watu lakini wanawachukulia kama vitu tu bali si 

binadamu walio na utu na heshima zao. Tunasoma:  

 

“Vueni nguo!“aliamrisha mmoja wao… na pale alionyesha wazi wazi kuwa yeye ndiye mkubwa 

na mwenye sauti…Hamza akashangaa, akawatazama wenzake. Akafikiri, watavuaje nguo 

kwenye mkusanyiko kama ule! “Nasema vueni nguo!”sasa amri ilizidi ukali. Na naam nguo 

zilivuliwa. Wanaume uchi, wanawake utupu wa mnyama…wale waliokuwa wakiheshimiana, 

heshima iliishia pale na wale waliokuwa wakistahiana, staha iliishia pale.  

(uk 10)  

 

Adam Shafi ameonyesha namna viongozi wanavyotumia nguvu kuwakandamiza watawaliwa na 

kwa hivyo, kuwadhibiti. Hivi ndivyo nguvu inavyofanya kazi katika jamii kwa mujibu wa 

nadharia ya Foucault. Lengo kuu la viongozi katika kuwakandamiza raia ni kuwadhibiti. Enrich 

Fromm katika kitabu chake, The Heart of Man anaonyesha lengo la ukandamizaji. Amenukuliwa 

na Paulo Freire katika Pedagogy of the Oppressed (1972) akisema kuwa, ukandamizaji 

unahusisha kuwadhibiti wanaokandamizwa. Fromm anasema:  

 

Raha iliyopo katika kumkandamiza mtu mwingine ni ukatili tu. Lengo la ukatili ni kumpotezea 

mtu utu na kumfanya kitu…kwa kuwa kudhibiti mtu kabisa kunampotezea uhuru wake wa kuis   

(Tafsiri yetu).  

 

Ni katika mkabala huu ambapo Freire anasema kuwa, sifa kuu ya wakandamizaji ni ukatili. Ili 

kumkandamiza, kumnyima uhuru na kumtawala, mkandamizaji huzuia njia zote za 

mkandamizwa kujikomboa. Hili ndilo tunaliona katika Haini ambapo raia hawana lingine ila 

kubaki wamedhibitiwa kwa kukandamizwa.  

 

Mazingira Dhalilishi  

Mazingira ya vyumba wanamowekwa wafungwa, yanaendeleza picha ya dhuluma dhidi yao. 

Mfungwa hufungiwa katika chumba akiwa peke yake au katika chumba akiwa pamoja na 

wengine. Mshukiwa anapofungiwa katika chumba peke yake kunamdhulumu kisaikolojia kwa 

kuwa hali hii, inamtenga na binadamu wengine na kumwacha kusononeka kwa upweke. Kwa 

mfano, Hamza anafungiwa peke yake katika chumba cha kiza. Kuna vyumba ambamo wafungwa 

waliwekwa kwa makundi, kwa mfano chumba cha akina Hamza, Sururu, Shekhe Mandundu, 

Shadidi, Kombo, Abdul, Fimbo, Bilali na Nassor kule Kumbakumba.  

 

Mwandishi ametuchorea taswira ya vyumba wanamofungiwa wafungwa na kutuonyesha namna 

hali yao ilivyodhalilishwa na kudunishwa. Anatueleza kuwa, vilikuwa vyumba vitupu, havikuwa 
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na chochote cha kulalia. Mle ndani mlikuwa na mtondoo tu, ambao ulikuwa ndicho choo chao. 

Je, itakuwaje mtu kukaa chumba kimoja na kinyesi chake? Chumba chenyewe kimezibwa kila 

mahali! Usiku huminimika mbu vyumbani.Mle ndani mmejaa wadudu wa aina zote wapendao 

mazingira ya uchafu.  

 

Mazingira ya chumba cha kiza yanadhulumu hata zaidi kuliko vyumba vingine mle 

Kumbakumba na kwa Ba Mkwe. Baada ya Hamza kukataa ushawishi wa Kanali Bunju na 

wenzake wa kumtaka akiri kuhusika katika uhaini ili awe shahidi wao mahakamani, Bunju 

anaagiza Hamza apelekwe katika chumba cha kiza. Chumba hiki anavyokisawiri mwandishi ni 

chumba cha kudhalilisha sana.Tunasoma:  

 

Kiko katikati baina ya Kumbakumba, chumba cha kunyongea na jiko. Mlango wake ni wa chuma 

na jua la mchana kutwa hupiga mlangoni hapo. Ukuta wa chumba hicho umeshikana na jiko na 

kuni zote zinazoteketea jikoni hapo humimina joto lake ndani ya chumba hicho. Mchanganyiko 

wa joto la moto wa jikoni na joto la jua linalopiga juu ya ule mlango wa chuma mchana kutwa 

ndio unaotengeneza hali ya hewa ya chumba cha kiza. Joto kali hufukuta chumbani humo kutwa, 

kucha na inapofika usiku, mbu humiminika humo utadhani wanamiminiwa makusudi  

(uk 85).  

 

Hii ndiyo iliyokuwa hali katika chumba cha kiza. Ilimwia Hamza vigumu kusimama, kuketi au 

hata kulala mbali na kuwa katika hali ya upweke na njaa. Anatolewa mle chumbani baada ya 

siku kumi na mbili huku amezidiwa na homa kali.  

 

Dhuluma dhidi ya washukiwa hazikuisha tu na vyumba vya kumbakumba, kwa Ba Mkwe na 

Chumba cha Kiza. Kuna Mashakani Hotel.  

 

 “Huku ndiko wanakopelekwa watu wakafichwa kwa miaka kadhaa wasijulikane walipo 

 na hatimaye wakatokomea kabisa” (Uk.168).  

 

Ni jumba ambalo limefichika katikati ya chaka kubwa.Haramia anapotaka kuwashawishi 

wenzake wasikubali kuwa mashahidi katika kesi ya uhaini dhidi ya wenzao, huku ndiko 

anakopelekwa baada ya kusalitiwa na Pwacha. Haramia anafungiwa chumba kimoja na chatu ili 

yule chatu amle atakapohisi njaa. Ujasiri na mauti yanayomkabili Haramia unamfanya 

kumenyana na yule chatu na Haramia anafaulu kumwua kwa kumkata shingo kwa meno yake. 

Mazingira ya vyumba yanayokandamiza ni jambo linalodhihirika katika kazi nyingi za fasihi ya 

kifungoni kwa mfano,  Kihoro katika Never Say Die (1998)anaeleza kwamba wakati mwingine 

mfungwa alitiwa ndani ya chumba kilichokuwa na maji tele na kuachwa kupoozea mle kwa siku 

kadhaa. Naye Jackson (1971:8) anaeleza hali ya vyumba vya gereza walimofungiwa wafungwa 

wenye asili ya Kiafrika kule Marekani. Anasema kuwa, mfungwa alifungiwa katika chumba 

chenye kiza ambacho sakafu na kuta zake zilizochakaa zilifunikwa kwa kinyesi cha wafungwa 

waliokuwamo. Siku saba aliachwa uchi na hakuruhusiwa kuoga. Hakukuwa na chochote mle 

ndani isipokuwa shimo la choo katika sakafu.  

 

Katika Haini, watuhumiwa pia wamenyimwa fursa ya kutekeleza usafi wa mwili. Kuoga na 

kunyoa nywele ni mambo ambayo yalikuwa nadra mle gerezani. Pamoja na hayo, mavazi yao ni 

matambara. Mwandishi anapotoa taswira za wafungwa hawa anasema kuwa, ule wasifu wa sura 

zao za kibinadamu umeanza kupotea, wamekuwa kama hayawani, manywele machafu 

yamewasimama timutimu, yamesokotana, yameshiba vumbi na kuzongwa na nyusi za magunia. 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

354 | P a g e  
 

Anaendelea kueleza kuwa, nyuso zao zimesongwa na madevu yaliyoota ovyo ovyo yameshikana 

na misharabu iliyotambaa juu ya midomo yao ikatoa miche mithili ya magugu na kuifunika 

midomo yao. Kinyatti (1996) akigusia tajriba zake gerezani anasema kwamba, wafungwa wengi 

huvaa matambara yaliyovamiwa na chawa ambayo hunuka kinyesi, si ajabu kuwaona wafungwa 

wakitembea uchi.  

 

Uhaba wa chakula 

 

Chakula hutumiwa kama mbinu ya kuendeleza dhuluma. Gerezani chakula ni haba pamoja na 

kuwa hakipikwi vizuri. Watuhumiwa wanateswa kwa kunyimwa chakula kizuri na cha kutosha. 

Kile kidogo wanachopewa kinachochea njaa badala ya kukidhi haja. Mwandishi anasema kuwa, 

asubuhi waligawiwa kikopo cha uji na kipande cha muhogo. Mchana, muhogo wa kuponda na 

majani yake, wakakipa chakula hicho jina la “full suit”. 

 

 “Mazungumzo yao yote mle chumbani yakawa juu ya mlo, kula na mipishi. 

 Wakazungumza kula, wakaota kula, wakapika kwa mawazo, lakini wapi, njaa 

 ikawatawala mle gerezani mtindo mmoja”. (uk 22).  

Katika chumba cha kiza Hamza anapewa chakula kidogo sana. Rafikiye, Hamadi Matope 

ambaye ni mfungwa mpishi, anamfaa kwa kumlisha rojo ya maharagwe iliyochanganywa na 

wali akitumia mpira wa kumwagia maji bustanini.  

 

Viongozi wanatumia mbinu ya uhaba wa chakula kuwakandamiza washukiwa ili wakiri kwamba, 

walishiriki katika uhaini. Hamza anaposhawishiwa na Kanali Bunju akiri kushiriki, anaahidiwa 

kuwekwa mahali pazuri.Mahali wale wengine tisa waliokiri wamewekwa wanapopewa pilau, 

chai ya maziwa, mikate, siagi na “jam”. Akiwarejelea wale tisa, mwandishi anasema:  

 

Chumba chao sio cha wale wanaolishwa muhogo na majani yake asubuhi na jioni. Hapa 

vinaliwa vyakula vinono vilivyoandaliwa kwa ajili yao tu ikiwa ni jaza yao ya kwenda kukubali 

kukiri kosa na kwenda mahakamani kutoa ushahidi dhidi ya wengine.  

(uk 154)  

 

Kunyimwa Huduma za Matibabu  

 

Gerezani walimo watuhumiwa hamna huduma za matibabu. Wanakandamizwa kama kwamba 

wao si binadamu wanaostahili kupata huduma bora au huduma zozote za matibabu. 

Wanapoteswa, yale majereha yanapona kwa hisani ya mwenyezi Mungu kwa vile hawapati 

huduma zozote za matibabu. Kwa mfano, Sururu anapotiwa katika chumba cha akina Hamza 

ameumizwa sana, mwili wake umevunda, unakenyakenya na unatoja rojo ya usaha. Mgongoni 

mmefanya mashata ya damu na usaha juu ya misirimbo ya michapo mikali ya fimbo na viboko 

iliyomzonga mdawari mgongoni kuzungukia mbavuni mpaka tumboni. Akina Hamza 

wanamsafisha yale madonda yaliyomjaa mwili mzima, huku akiugua na kusononeka kwa ukali 

wa maumivu anayopata.Tunasoma:  

 

 “Chumba kizima walikuwa wauguzi na Abdul ndiye muuguzi mkuu wa kuyatumbua-

 tumbua yale mashata ya usaha na kumsafisha” (uk 21).  

Kule kwa Ba Mkwe, Hamza na Doto wanaugua na kuuguzana bila ya msaada wa matibabu 

maalum. Vilevile, Hamza anapougua mle chumba cha kiza, hashughulikiwi kwa vyovyote. 

Anapomwarifu Koplo Usi, hana haja na ugonjwa wa Hamza. Anapokea matibabu anaporejeshwa 
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kwa Ba Mkwe baada ya kuzidiwa na homa.  

 

Aidha, mmoja wa watuhumiwa anakosa kufika mahakamani kwa kuwa amefariki kwa kuugua 

tumbo la kuhara. Kwa mujibu wa wafungwa wenzake, Amhasi Ahmed anafariki kwa kukosa 

matibabu. 

 

Kupigwa Kinyama  

 

Matumizi ya nguvu kwa kuwadhulumu wafungwa yanafikia kilele kwa kipigo cha kinyama. 

Mateso haya yanaweza kulinganishwa na mateso ya hadharani yaliyotekelezwa kwa wahalifu 

katika ‘Enzi ya Mateso’ kule Ulaya kabla ya kuanzishwa kwa gereza kama njia ya kuadhibu. 

Inaonekana hii ndiyo moja ya mbinu kuu za kuwatesa wafungwa zinazotumiwa na wenye 

mamlaka kwa kuwa ni masimulizi ambayo yameenea pakubwa katika kazi za fasihi ya 

kifungoni. Ngugi (1991), Kihoro (1998) na Kinyatti. (1996) pia wamelizungumzia jambo hili.  

Kule kwa Ba Mkwe Hamza na wenzake wanapigwa kinyama ili wakiri kuwa walihusika katika 

uhaini. Wanatwangwa kwa fimbo za mipera mpaka wengine wanapoteza fahamu na wengine 

kufariki. Udhalimu huu unatekelezwa na wanajeshi waliokuwa na vyeo vya juu, wenye 

mamlaka, nguvu na uwezo.Tunasoma:  

 

 “Wale wanajeshi walikuwa ni wa vyeo vya juu waliobeba tepe nzito mabegani. Kila 

 moja wao alikuwa na gongo la mpera mkononi. Magongo yenyewe yamekaa kama 

 mapikipiki ya kupopelea embe” (uk 37-38). 

Taswira ya mateso ya Hamza anayoisawiri mwandishi kule kwa Ba mkwe, ni kielelezo cha 

namna walivyoteswa washukiwa kwa kutwangwa sana. Tunaambiwa kuwa, askari wa usalama 

alimtwanga Hamza kwa gongo la mpera kichwani, damu ikamwagika na kutapakaa kote; juu ya 

makaratasi, nyingine chini na nyingine ikachuruzika usoni. Wengine wote wakamwingilia kama 

nyuki aliyechokozwa. Alipigwa mpaka akashindwa kusimama kwani hawakuchagua pa kupiga. 

Mle ofisini:  

 

 Alivishwa kitanzi shingoni wakamburura huku na huku na yeye akawafuata kama 

 ng’ombe aliyevishwa shemere.Damu ikimwagika, denda likimchururika. Alipiga kelele 

 kuomba huruma yao mpaka sauti ikapotea ikawa haitoki tena. Lakini huruma itoke wapi 

 nyumba ile. Alibaki kukoroma tu. ( uk 40-41).  

 

Kuna wengine waliopigwa hadi wakafa na hakuna lolote walilotendewa wale madhalimu. 

Chumbani anamofungiwa Hamza anaikuta maiti ya Kidau ambaye amepigwa hadi akafa. Maiti 

inachukuliwa usiku kwa kutiwa ndani ya gunia. Udhalimu wa aina hii ni sawa na ule uliofanyiwa 

wafungwa wa kisiasa kule Afrika Kusini wakati wa Enzi ya utawala wa ubaguzi wa rangi. Kwa 

mujibu wa Buntman (2003:18), washukiwa walifungwa bila kuhukumiwa na mle gerezani 

wakati mwingine waliteswa hadi wakafa. 

 

Kuna mifano mingi riwayani inayoonyesha namna viongozi wanavyotumia nguvu 

kuwakandamiza washukiwa kwa njia ya kuwatesa. Tulivyosema kwingine, lengo lao ni 

kuwashurutisha wakiri kuhusika katika uhaini. Wale wanaoshindwa kustahimili mateso haya, 

wanakiri. Wanakiri sio kwa sababu walihusikalakini kwa kutaka kuponya  roho zao.  

 

Kwa mfano, tunamwona Marzuku, mmoja wa washukiwa wale tisa akiwaza na kujuta kwa 

kubuni kisa, akakiremba na kuwajaza mahaini wote, kila mmoja na jukumu lake. Lakini alitenda 
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lile kwa sababu ya kuteswa. Tunasoma:  

 

Lakini angefanya nini siku ile waliyomvamia, wakamtwanga, wakamfundafunda, 

wakamninginiza kwenye kitanzi mavi mabichi yakamtoka, “Ningefanya nini na wao 

wamenisimamia kama Ziraili wanaitaka roho yangu?” (uk 153).  

 

Mateso ya Kisaikolojia  

 

Kisaikolojia, washukiwa wanateswa kwa njia mbalimbali.Wanafungiwa katika mazingira ya 

upweke hali ambayo inawasababishia kusononeka.Mfano wa Hamza anayefungiwa katika 

chumba cha kiza na Haramia anayefungiwa chumba kimoja na Chatu. Kufungiwa gerezani pia 

kunawatenga na familia zao kule nje. Sheria za nchi hii ni kama haziruhusu wafungwa 

kutembelewa na jamaa zao au kama zinaruhusu, basi sheria hiyo haitekelezwi.  

 

Katika Haini tunawaona wafungwa wakiwaza na kusononeka sana kwa sababu ya mawazo ya 

familia zao kule nje. Nassor na Hamza ni mifano wa wafungwa ambao tunakumbana nao 

wakiwa ndani ya mawazo mengi wakati mwingi. Kule Kumbakumba Nassor anamlilia mkewe 

na watoto wake hadi wakampa jina la “Big Baby”. Hamza naye wakati mwingine, tunamwona 

akimuwaza Khadija na mtoto wake.Tunasoma: 

 

 Mawazo yale yalimjaa kichwani mpaka kichwani humo mkawa hamna nafasi ya kuwaza 

 jengine lolote zaidi ya Khadija, mke wake mpenzi. Ametenganishwa naye kwa kuwekewa 

 senyenge, akaekewa na askari wa kumlinda na bunduki mkononi, na walinzi wengi 

 waliokaa makini. (uk70).  

 

Kinyatti (1996) na Sithole (1976) wana tajriba kama hizi katika maisha yao gerezani. Katika 

jamii zao, kutembelewa gerezani ni jambo lililowekewa vikwazo vingi, na iwapo mtu 

alitembelewa mgeni alipewa dakika chache za kuonana naye kupitia kwa waya au kioo. Hali hii 

ya wafungwa kutenganishwa na familia zao inawazulia mahangaiko na mateso ya kiakili.  

 

 

ADHABU ZA KIGEREZA KATIKA JAMII PANA 

 

 Kwa mujibu wa nadharia ya Ki-Foucault, mfumo wa kuadhibu wa Kigereza umeenea katika 

jamii nzima kwa kile anachokiita ‘Bahari ya Kigereza’ au ‘Mji wa Kigereza’. Foucault anasema 

hivi kwa kuwa mfumo wa kisasa wa kuadhibu, unadhibiti maisha ya kila mtu lifanyavyo gereza. 

Gereza limesawiriwa kuwa sitiari ya jamii zetu na kwa kutumia taswira hii, mwandishi wa Haini 

anadokeza mfanano uliopo baina ya gereza na maisha yaliyo nje ya gereza.  

 

Mbali na kuwa matukio mengi ya riwaya hii yamejengwa katika mazingira na tajriba za 

gerezani, mwandishi ameyamulika maisha yaliyo nje ya gereza na kuonyesha namna yalivyo na 

mfanano na yale ya gerezani kwa kiwango fulani. Dhuluma sio tu zinawakumba wafungwa 

gerezani, bali pia watu huru kule nje ya gereza. Kwa kiwango kikubwa mwandishi ametumia 

mateso ya familia ya Hamza kule nje, kuwa kielelezo cha familia za mahaini.  

 

Ukosefu wa chakula si taabu inayolikumba gereza pekee, bali sifa ya jamii nzima. 

Tunapoitazama familia ya Hamza kule nje, tunaona wanavyoishi kwa taabu ya kuvipata vyakula; 

kupata bidhaa kama vile mkate na mchele ni tatizo kubwa. Tumeonyeshwa Khadija akihangaika 
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anapotaka mkate. Khadija anasema kuwa, ukienda kwenye duka la ukoo kama siku yako 

haikufika, hata ukilia machozi ya damu mchele haupati. Mkate kupatikana ni vigumu. Watu 

hupanga foleni ya mkate tokea usiku na hukesha hapo kusubiri mkate wa asubuhi. Hata hivyo, 

mkate huo wenyewe hupatikana kwa bahati nasibu tu. Katika duka la Awidhi hakupatikani 

bidhaa. Mzee Maftah anapotafuta kiambatanishi cha kunywea chai, hapati chochote huko.  

 

Kuna ukosefu wa chakula katika nchi nzima. Masanja anakamatwa kwa sababu ya kununua unga 

wa Magendo kule Kombeni. Abdul naye akiwa gerezani, anaeleza kuwa nchini kuna ukosefu wa 

sukari na mchele lakini ukiongea unatiwa ndani.  

 

Khadija vilevile anakabiliwa na dhuluma za kila aina kule nje. Tumeambiwa kwamba 

amefukuzwa nyumbani kwake kwa kushindwa kuilipia nyumba, tukio linalomfanya kuhamia 

Kisimamajongoo kwa wazazi wake. Azizi, mmoja wa maafisa wakuu serikalini anatumia fursa 

ya hali inayomkumba Khadija kumkandamiza kimapenzi. Kwa ujumla, wake wa mahaini 

wanaonwa kama mahaini na wamekuwa watu wa kutorokwa, kwa hivyo wanakaa  kwa pweke 

walivyo wafungwa gerezani. Kwa mfano Baraka, na mkewe wanamtoroka Khadija kwa kutotaka 

kuhusishwa na mahaini.  

 

Kisaikolojia, jamaa wa familia za Mahaini wamekolezwa mateso kwa kutenganishwa na jamaa 

wao. Familia nyingi zimesambaratika kwa kuwa watu wengi wamekamatwa na kufungiwa 

gerezani. Tunaona vile Khadija anaumia kimawazo kwa fikra za mumewe ambaye haijui hali 

yake wala hatima yake. Ni dhahiri Khadija ameumia kiasi kwamba, amethubutu kutafuta njia za 

kumwokoa Hamza kutoka katika janga lilomfika; anajaribu kwa Baraka – anamtoroka, anafikiria 

Azizi atamponya – anakuwa mnafiki mkubwa, naye mganga, Kidongo Chekundu, hakumfaa. 

Hatima yake ni mawazo, mchana kutwa na usiku kucha kumhusu Hamza.  

 

 Naye mkewe Khalfani, maisha yamemwia magumu kule nje. Mwanamke huyu amekata 

 tamaa na kudai talaka kwa Shekhe, sasa ameolewa na mume mwingine. Khalfani mle 

 gerezani amepata ujumbe huu, anaumia ndani kwa ndani. Kila siku anakonda.  

 

Hali ya maisha ya familia za wafungwa, kama inavyosawiriwa katika kazi nyingi za fasihi ya 

kifungoni, zinaishi maisha ya Kigereza wanavyoishi jamaa wao walio gerezani. Katika ujumbe 

wake kwa Maina wa Kinyatti akiwa gerezani, Jeff Mwangi anamwambia: “Kumbuka sio wewe 

pekee uliye gerezani, sisi sote tumo gerezani kwa kuwa tunaishi katika taifa linalotawaliwa na 

askari” Naye Mumbi, mkewe, anamwambia, “...mambo si mazuri huku nje.Ukatili umezidishwa. 

Watu wengi sana wamekamatwa, wengine wanateswa kule Nyayo House na wengine wengi 

wamepotea”(Kinyatti, 1996:186). Nukuu hizi ni mfano wa kuthibitisha namna jamii zetu zilivyo 

za kigereza kimwelekeo.  

 

Jambo analolitilia mkazo Foucault kuhusu muundo huu wa Kigereza, ni namna ulivyoiathiri 

jamii pana. Gereza limesawiriwa kuwa sitiari ya jamii pana. Mnara huu wa uchungulizi ni sitiari 

ya serikali ambayo ina uwezo wa kuyachungulia maisha ya raia. Viongozi wanatumia mbinu 

mbalimbali katika kuchungulia mienendo ya raia. Wale raia walio na mawazo yanayokinzana na 

ya viongozi, hukamatwa na kutiwa gerezani. Moja katika mbinu za  uchungulizi zinazotumiwa 

katika Haini  ni ujasusi. Viongozi wana watu maalum wanaodadisi na kufahamu kinachosemwa 

na watu. Kwa mfano, Zonga amewekwa gerezani miongoni mwa mahaini ili awachunguze.  

 

Kuna mifano zaidi ya wahusika wanaotumiwa na viongozi wakuu Serikalini kudadisi 
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wanavyosema watu. Haramia ni mmoja wao, kabla ya mauaji ya Kigogo. Anavyosema 

mwandishi, Haramia alikuwa ni mmoja wa vitimbakwiri vya Kanali Bunju alivyovisambaza kila 

pembe vikinusa na kuduhushi  mambo na kumpelekea habari. Naye Faraji ameajiriwa na Kapera, 

afisa mkubwa katika Idara ya Usalama. Kazi yake ni kumtafutia habari. Nani anasema nini, huyu 

anafanya nini, yule anaongea nini.  

 

Baada ya Kifo cha Kigogo, hali hii imeendelezwa zaidi. Hali ambayo imesababisha hofu 

miongoni mwa wananchi. Watu wanazungumza kwa minong’ono kwa kuwa, hakuna 

anayemwamini mwenzake. Tunamwona Bi. Farashuu akimwonya Khadija azungumze kwa sauti 

ya chini asije akasikika likawazukia balaa anaposema kuwa siku hizi kila pahali pana foleni, 

anapotaka kwenda kununua mkate.  

 

Katika hali, hii mwandishi anaeleza kwamba mji umepwaya kimya, utadhani umeelemewa na 

jinamizi, nyoyo za watu zimejaa hofu na wasiwasi. Hakuna anayejua lini au saa ngapi atatiwa 

mbaroni, watu wanakwenda na kurudi kila mmoja akiwaza labda sasa hivi au halafu. Mwandishi 

ameendelea kueleza kwamba, waliokuwa wakizungumza, wakinong’ona, kwa kuwa roho za 

watu zimekosa imani na hakuna anayemwamini mwenzake. Kila mmoja anamwona mwenzake 

kuwa jasusi.   

 

Kwa mujibu wa Foucault, lengo kuu la matumizi ya mfumo wa Kigereza katika jamii pana, ni 

kuudhibiti umma kwa kuzalisha jamii tiifu. Hili ndilo tunaloliona katika Haini ambapo tunaiona 

jamii iliyodhibitiwa kabisa na serikali; watu wanaishi kwa hofu kuu na kutenda mambo 

kulingana na matakwa ya serikali bila kulalamika kwa njia yoyote ingawa wanateseka sana. Kwa 

Foucault, hiki ndicho kilele cha kuudhibiti umma kwa kuwa watu sasa, wanajilinda wenyewe 

kwa hofu kwamba matendo yao yataonekana hata kama wayatendayo hayaonekani.  

 

HITIMISHO  

 

Tumeonyesha jinsi mwandishi Adam Shafi ametumia taswira ya gereza kuendeleza maudhui 

katika riwaya yake ya Haini. Imebainika kwamba, asasi ya gereza haitumiwi katika 

kuwarekebisha watu tabia, bali inatumiwa kama chombo cha kuunda jamii ya wahalifu na kwa 

njia hiyo, kuidhibiti jamii hii kwa kuitesa na kuidhalilisha. Ni asasi inayotumiwa na wachache 

wenye mamlaka kutekeleza matakwa yao. Athari za gereza hazionekani tu katika gereza, bali pia 

zinavuka mipaka na kuwaathiri walio nje ya kuta za gereza. Mwandishi ameonyesha ufanano 

uliopo kati ya gereza na maisha yaliyo nje ya gereza. Sura hii vilevile imeonyesha namna 

masuala ya adhabu na nguvu yanavyosawiriwa na kuendelezwa katika Haini.  
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ABSTRACT 

 

This study aims at exploring the English academic writing errors that encountered by a 

certificate in Law students in Tanzania. These problems arise because the students are not 

adequately familiar with the English language and they do not have enough practice of it. This 

article highlights the main reasons behind the problems of writing and recommends some 

solutions to overcome them. The skill of writing is not only important but also an important 

productive skill hence it must be taken into consideration in any learning and teaching 

programme.The study employed structural accuracy and communicative potential (Dar & Khan, 

2015 as its theoretical framework. Data for the study was collected via questionnaire and 

interviews from four selected institutions offering Certificate in Law programme in Tanzania. 

The findings of the study reveals that students face problems in relation to content, organization 

of ideas, and language use. Finally, the study recommends  to those institutions on the 

appropriate remedies that can be undertaken as the certificate students are seen as potentials for 

further learning stages in a law carrier. 

 

Keywords: writing problem, errors, L1, L2, certificate in law  

 

INTRODUCTION 

 

The study of English writing errors have been done in various perspectives of education, 

however, some of the areas have been left out. One of them is in the institution of higher 

learning. Thus the study is aimed to investigate English writing error mainly found to certificate 

in law students in. The general objective of the study is to analyse writing error analysis of 

certificate in law students in two higher learning students in Tanzania. The specific objectives of 

the study are: To identify the writing errors made by certificate in law students in their learning 

English and to classify the errors which cause writing in English? The present study will seek to 

answer the following questions: What is the most common language errors made in English 

writing by the certificate in law students in Tanzania?  What are the possible causes of the errors 

in writing English made by the certificate in law students?  

 

It is expected that the findings of this study would provide a basis for assisting English language 

lecturers to adopt teaching methods that will enhance the learning of writing skills among college 

students. Secondly, the study would facilitate curriculum developers and textbook writers to 

come up with materials that will address the challenges college students face in L2 writing. 

Finally, the study can also contribute to the knowledge of classroom research in second language 

writing and form a basis for further research which could prompt other researchers to do similar 

studies in other higher learning institutions offering certificate in law programme. 

 

Writing is the language skill that should be constantly improved from time to time. It means that 

this skill involves clear thinking about what to write. Students should be taught how to express 

mailto:jihokororo@yahoo.com
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their ideas in written form without regular practice. Writing can be bored and outraged to 

students who learn English as the target language because they do not enjoy or they have no 

ideas to develop when they write. Principally, the main function of writing is an indirect device 

of communication. By writing, the students will be able to explain their thoughts or their 

purposes.Nevertheless, writing is one of the most challenging language skills in second language 

learning. In fact, even for those who speak English as a first language, the ability to write 

requires long, intensive and specialized instruction. When the students write their feelings and 

ideas into a word, word into a sentence, sentence into a paragraph and it needs hard thinking to 

produce the good writing at the same time. As Gyula Tanko (2000:26), “Writing is a complex 

activity that requires much more than good language knowledge”. It means that to put down the 

ideas in words one must have the knowledge and the time to develop his or her skill in 

writing.On the other hand, errors are breaking the rule, due to a lack of competence such as 

knowledge of the language, which may or may not be conscious, Corder (1973:257). It means 

that insufficient competence in a language cause someone to make an error. The errors can occur 

either consciously or unconsciously when the learners write down something. 

 

Before we push our discussion further, let us clarify key concepts used in this study. Error, An 

error is the failure to use the grammatical system correctly made by the students which are 

caused by the lack of student’s competence. Mistake, The mistake is referred to a performance 

error that is either accidental or a slip of the tongue, in that it is a failure to utilize a known 

system correctly (Brown, 1980: 165).Error analysis the error analysis is the study of students’ 

error which can be observed, analyzed, and classified to reveal something of the system 

operating within the learners. Writing is an activity to express ideas, feelings, opinion and 

information in printed symbols. Competence The ability that students need to develop in order to 

express themselves appropriately and effectively in various situations. Performance Refers to the 

ability or level of competence of a student in writing, measured by means of an achievement test. 

Second language is acquisition and learning of an additional language after the first language 

(L1). 
 

Writing is the most challenging area of learning the second language. It is based on the 

appropriate and strategic use of language with structural accuracy and communicative potential 

(Dar & Khan, 2015; Hyland, 2003; Mahboob, 2014). Kellogg (2001) opinions that writing is a 

cognitive process that tests memory, thinking ability and verbal command to successfully express 

the ideas; because proficient composition of a text indicates successful learning of a second 

language (Geiser & Studley, 2002; Hyland, 2003; McCutchen, 1984; Nicker- son, Perkins, & 

Smith, 2014). Therefore, learning how to write has gained considerable importance for the last 

two decades due to two factors: its use as a tool for effective communication of ideas and the 

extensive research work carried out in this area to examine various issues faced by L2 writers 

(Dar & Khan, 2015; Graham & Perin, 2007; Haider, 2012; Hyland, 2003; Muhammad, 2016). 

 

According to Norrish (1983:7), the error is a systematic deviation from the accepted system of 

the target language. Then Brown (1980:165) states that an error is noticeable from adult grammar 

of a native speaker, reflecting the interlanguage competence of the learner. Mistakes are 

imperfectness of utterances which refer to the language performance. It is clear that error and 

mistakes are different. A mistake is a deviation due to performance factor, like the limitation of 

memory. It can be corrected by the learners themselves where their attention is drawn towards 

their errors while an error is a deviation due to language competence. 
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Therefore, it can be urged that an error is a systematic deviation; when a learner has not learnt 

something and consistently gets it wrong (James, 1998: 77, cited in Bahri & Sugeng, 2008: 3). 

Also, an error is a systematic deviation from the norms of the language being learned (Corder in 

Gass & Selinker, 2001: 78). Errors in various forms are important sources of information about 

foreign language acquisition, because they demonstrate conclusively that learners do not simply 

memorize the target language rules and then reproduce them in their utterances. They indicate 

that learners construct their own rules on the basis of input data, and that in some instances at 

least, these rules differ from those of the target language learners (Ellis, 1985: 9).  

 

According to briefly reviews above it is observed that many scholars explain how writing error 

analysis is important and how this writing error can be detected easily in written work. Even 

though many scholars have done a lot of research on writing error analysis of English in many 

countries around the world but they did not attempt to do a research on writing error analysis in 

the Tanzanian context especially in the certificate in law programme at the institutions that offers 

the certificate programme. So the researcher used their ideas as a foundation to find out how 

writing error analysis is important and how they can be eliminated easily in written English 

works of certificate in law students in Tanzanian context. 

 

THEORETICAL FRAMEWORK 

 

The study was guided by marking an error is a motivation of learning L2 principle. According to 

Ellis (1995:51-54), the most significant contribution of error analysis lies in its success in 

elevating the status of errors from undesirability to that of a guide. Hence, errors are no longer 

seen as ‘unwanted forms’ but as evidence of the learners active contribution to foreign language 

acquisition. Therefore making errors should not be treated as negative persuasion in language 

acquisition. Norrish (1983:21-42, cited in Sattayatham & Ratanapinyowong, 2008: 23) described 

the causes of language learner’s errors as arising from carelessness, interference from the 

learner’s first language, translation from the first language, contrastive analysis, general order of 

difficulty, overgeneralization, incomplete application of rules, material-induced errors and a part 

of language creativity. 

 

METHODOLOGY 

 

The qualitative approach was used to collect and analyze data as with an aid of the descriptive 

design. The researcher worked more at identifying and describing the learner’s errors made in 

their written works/compositions. The approach was vital to the study for the researcher had full 

managerial power over the respondents in collection and analysis of data. The research was 

conducted at the Institute of Judicial administration Lushoto, Tanzania. The choice of the 

institute was due to two reasons, firstly, it’s one of the institution that teaches certificate in law 

programme that is accessible by the researcher and second is due the previous reason, the 

researcher thought that the errors made by the rest of the learners in the study area in the district 

are some way of the same nature. Data was collected from a total of 240 certificate in law 

students who registered for communication skills course. The sample size was appropriate for the 

study because the errors learners make seem to be same or relating, so thereafter data collection 

and analysis will be generalized to mass of the learners in the study area in the district. 

 

Data was collected through the provision of written-duties to the learners. This was in form of 

open compositions which was administered by the researcher to certificate in law students with 
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the permission of the head of department of Judicial and legal studies. The undertaking took two 

hours to accomplish. The management of the research instrument by the researcher was done in a 

way that there was no any kind of anxiety or fear to the learners. The choice of open 

compositions on the other hand, gave the learners an opportunity to express themselves freely 

without restrictions. 

 

RESULTS AND DISCUSSIONS 

 

Findings achieved by this study are actually showing that learners commit some linguistic errors 

when writing their compositions and essays. The researcher detected seventeen (17) categories of 

errors as committed by college students. Therefore, the presentation of findings has been done 

following categories of the data detected where as the sentences in italics are right construction 

of the wrong sentences on top them done by the learners in their writings; consider the data 

categories here on:  

 

Errors on Clipping of Auxiliary verbs 

The researcher found this category of errors on the students’ compositions in which half of the 

total sample of research population tends to leave out the auxiliary verbs different from the 

normal construction of correct grammatical sentences made on their compositions resulting 

vague meaning. This case happens in grounds like instead of writing “I am cooking Ugali”, most 

learners write *“I cooking Ugali” which for them is regarded as good construction because of 

their linguistic incompetence. 

Example (1): 

*I running quickly  

(I was running quickly) 

*She my friend 

(She is my friend) 

*They students of mukulu secondary 

(They are students of Mukulu secondary) 

*My parents sleeping when a thief came. 

(My parents were sleeping when a thief came) 

*I born in 1995 

(I was born in 1995) 

*He shocked to see us without information  

(He was shocked to see us without information) 

 

Errors on double ungrammatical use of Auxiliary verbs  

Most students lack clear knowledge on how to use the helping verbs to the extent double 

unconnected helping verbs are used at the same time in the same sentence something which is 

not accepted in English language. The improper construction like * “I am is a student” is out of 

normal grammatical construction which was done by over fifty percent (50%) of the research 

sample size which its right construction should be “I am a student”. Observe some more same 

cases in data 2. 

 

 

Example (2): 

*The members have was a family 

(The members were a family) 
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*My friends is do an exercise  

(My friends are doing an exercise) 

*People were are in the house 

(People were in the house) 

 

Errors on wrong tenses use 

Tenses are very important in using any tensed language effectively.  Unless one masters them, he 

will use it very poorly in a sense that the construction may be ungrammatical and lack clear 

meaning as a result communication cannot be effective. Third-quarter of the research sample size 

have been noted committing the errors in wrong tenses use like * “I writing notes yesterday” 

which supposed to be “I was writing notes yesterday”. This kind of construction is due to 

inadequate grammar rules and principles. 

Example (3): 

*One day there are some people 

(One day there were some people) 

*John was travel to Mwanza 

(John was traveling to Mwanza) 

*We decided to went to school 

(We decided to go to school) 

*Yesterday I kill a very big snake 

(Yesterday I killed a very big snake) 

*I come here tomorrow 

(I will come here tomorrow)   

*We written the letter 

(We wrote the letter) 

 

Subject-verb agreement Errors 

Forty two percent (42%) of learners’ writings there are errors on mismatch between the subject 

of the sentence and its verb. One of the rules in English grammar is subject-verb agreement 

which a subject and a verb of a sentence must be agreed.  This can be exemplified in a sentence 

like * “My shoes is black colored” which it’s correct construction would be “My shoes are black 

colored”. The down- listed are some findings from student’s writings: 

Example (4): 

*All is my shoes 

(All are my shoes) 

*The people is running  

(The people are running) 

*My books is in the bag 

(My books are in the bag) 

*My mother are a teacher 

(My mother is a teacher) 

*Martin are teaching English subject 

(Martin is teaching English subject) 

*She have small eyes 

(She has small eyes) 

 

Errors on disagreement between Determiners and nouns  

Disagreement of demonstrative pronouns and their nouns is a big challenge to quarter of a total 
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sample of secondary school learners through which the sentences in their compositions tend to be 

vague for lack good meaning. For instance the construction like *“Many parent are farmers” 

there is no match between “Many” and singular noun “parent”. Observe some more data here 

down: 

 

Example (5): 

*This people is lived 

(These people lived)  

*Those animal is a lion 

(Those animals are lions)  

*All book were in the classroom. 

(All books were in classroom) 

*I saw some student walking out 

(I saw some students walking out) 

 *Many orange are in the basket 

(Many orange are in the basket) 

 

Errors on words-spelling 

 

The researcher found that third-quarter of sample size committed errors on spelling of words 

during the write up of the compositions by the secondary English learners. The errors which if a 

marker of their compositions is not connected the students’ first language cannot understand the 

meaning of the sentences with errors. For instance some learners in their compositions wrote 

*“their” instead of writing “there”. 

 

Example (6): 

Wrong                            Right 

*There                              their 

*Maney                            money 

*Fall                                 Fail 

*Belive                             believe  

*Farther                            father 

*Claying                           Crying  

*Parrents                           Parents  

*Befor                               Before  

 

Errors on wrong use of relative pronouns 

 

        There is mismatch between the relative pronouns and their nouns there refer to. Half of the 

sample learners do not know the proper use of the relative pronouns. The task which a researcher 

gave the learners to write was attempted with lot of these errors. For instance instead of writing 

“who” to make relationship to personal subject like “students who were in the class”, they used 

the non-living and animals pronouns “which” like *“students which were in the class”. More 

findings are down-listed: 

Example (7): 

*People which I saw 

(People whom I saw) 

*The friends which came here 
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(The students who came here) 

*The house whose was black 

(The house which was black) 

*My pen who I lost last week  

(My pen which I lost last week) 

 

Errors on the use of a noun and its pronoun 

These errors have been seriously done by third-quarter of the sample learners on their 

compositions where by noun and its pronoun is used at a same time repeatedly. This is not 

accepted in English rules and principles of sentence construction, for instance some wrote 

*“people they saw me” instead of writing “People saw me”. This is done unconsciously because 

third-quarter of the sample population was seen lack sufficient knowledge on the grammar rules 

and principles. The findings here down verify the scenario:  

Example (8): 

 

*An old man he take 

(An old man took) 

*People they went out 

(People went out) 

*Jenifer she told a teacher 

(Jenifer told a teacher) 

*Our cow it is very big 

(Our cow is very big) 

*My friend he is Moses 

(My friend is Moses) 

 *Education it is very important  

(Education is very important) 

 

Errors on misuse of preposition “for” 

 

Prepositions have been a huge problem to secondary English learners both in speaking and 

writing the English language. The researcher has come across with misuse of the preposition 

“for” in quarter of learners’ compositions on how to express an instrument where the learners do 

not know how to use preposition “by” when expressing an instrument which performed an 

action in sentences. Taking an example instead of writing “She killed a snake by a knife”, quarter 

of the sample does not know this and wrote *“She killed for a knife” 

Example (9): 

 

*She killed a snake for a knife 

(She killed a snake by a knife) 

*They travelled for a bus 

(They travelled by a bus) 

*He was hit for a stick  

(He was hit by a stick) 

 
Lack of Gender Agreement  
Third-quarter of Learners failed to mark gender appropriately in their writings. Pronouns are irregularly used 

where the masculine pronouns are used to feminine nouns like in *“my mother he is a teacher” and feminine 
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nouns are used to masculine nouns like in *“John she is my best friend”. The italicized words in the following 

constructions are incorrectly used.   

Example (10): 
 

*My sister he wrote me a friendly letter.  

 (My mother wrote me a friendly letter)  

*Joyce lost his car.  

(Joyce lost his car.)  
*My father told her friend to come home.  

(My father told his friend to come home.) 

*The girl he has good manners 

(The girl has good manners) 

*She he has shoes 

(She has shoes) 

 
 Error on wrong use of Subject “me”  
 

 Use of ‘me’ as a subject was also common to half of the sample learners whereby they came up with 

constructions such as *“Me I asked her a question”.  One of the rules in English language is that Objective 

pronouns “me/them/her/him” cannot begin a sentence. The italicized word is incorrectly used.  

 

Example (11): 
*Me I asked her to come  

  (I asked her to come)  

*Him he ate mangoes 

(He ate mangoes) 

*Me I went out  

(I went out) 
 

 Errors influence by mother tongue  
Mother tongue (first language) also has been seen having impact on the English language learners’ writings, 

quarter of learners wrote as the way they pronounce their ethnic language or Kiswahili as in “Input” they 

wrongly wrote *“Imbut”. Third-quarter of other learners inserted new vowels to separate consonant clusters 

which seem difficult to pronounce like in “Dislike” they wrongly wrote *“Disilike”. Observe some more 

findings in the two scenarios as listed here down: 

 

Example (12): 
*Enducantion   (Education) 

*Angricunture   (Agriculture 

*Environiment   (environment) 

*Abonshen         (abortion) 

*Yu gai               (you guy) Influence from Sambaa lexemes and pronunciation 

*Disilike              (dislike)        Vowel insertion 

*Moslem              (Muslim) 

*Ischool              (School) 

*Studiying            (Studying) Vowel insertion) 

 

Errors on Punctuations 

 

Learners have been discovered are not aware of the punctuations and how correctly to use them when writing 

compositions. Half of the sample population does not observe the punctuation markers in their written 

compositions and lot of errors were found in their texts for instance quarter of the sample began a sentence 

with a small letter like *“my friends students were in the class room” something is not correct in English 
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language and should correctly be “My friends students were in class room”. The listed are errors which were 

detected in the learners’ writings: 

Example (13): 

 

Third-quarter of learners did not put period/full stop at the end of the sentence.  

Half of the research sample started a sentence with a small letter. 

Quarter of the sample learners used capital words irregularly in between other words in a sentence. 

Quarter of the learners mix the capital letters and small letters together. 

Half of the sample learners also replace comma for a full stop. 

Third-quarter of learners used commas irregularly in a text without any linguistic necessity. 

 

Errors as a result of lack of confidence 
It has been discovered in this research that third-quarter of sample learners have insufficient and also not sure 

of the words they use to write in compositions, where by third-quarter of sample learners wrote a correct word 

and then cancelled it and replaced another one which was not correct.  Learners shared answers and copy 

written compositions from those who they believe wrote excellently.  This is evidently seen in cancelling 

“dormitory” the right word and writing *“domitory” the wrong word. See some more findings here down: 

 

Example (14): 
           Right                               Wrong 

Dormitory                         *domitory  

Environment                    * Enviroment 

features                             *features 

 

Errors on possession construction 

 Half of sample learners have inadequate knowledge on how to make good sentences which express possession 

or belonging. Instead of using possessive makers used complements to express possessions knowing that they 

are right to do so. For instance instead of writing “she has big eyes”, the third-quarter of sample learners wrote 

*“she is big eyes” something which is not accepted in English language. 

Example (15): 
*She is big eyes    

(She has big eyes)   
*Saphina is a good behavior  

(Saphina has a good behavior) 

*She is big head 

(She has a big head) 

*Saphina is strong finger 

  (Saphina has a strong finger) 
*She is two eyes 

(She has two eyes) 
 

 Errors on word classes disordering   

 It has been revealed through this study that half of the sample learners have no mastery of good use of parts of 

speech in a sentence level. The word classes have rules and principles on their use which are linguistically 

accepted, and one of the rules rely on the ordering of the parts of speech. Learners made disordering of parts of 

speech in their compositions written. Observe the following case *“The girl has nose large” this was wrongly 

written by half of the sample size who suppose to correctly write “The girl has large nose”. See more data 

here down: 

Example (16): 
*The girl has nose large 

(The girl has large nose) 

*She has teeth white 

(She has white teeth) 

*I was write notes English 
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(I was writing English notes) 

*Me and Joyce was in the class 

(Joyce and I were in the class-room. 

 

 Errors on improper use of pronoun “It” 

Quarter of sample learners’ writings have been observed that they do not know the proper use of pronoun “It” 

for it is wrongly used to mark any human gender thinking that they are right to do so. A learner was 

confidently writing “it” meaning he or she in a sentence for instance in *“Mwajuma it white in color” instead 

of writing “Mwajuma is white in color”. Some more findings are hereafter:  

Example (17): 
*Mwajuma it white in color  

(Mwajuma is white in color) 

*It is a member of Islamic religion  

(She is a member of Islamic religion) 

*It is smart girl 

(She is smart girl) 
*It have two eyes 

(She has two eyes) 
 

Having identified the errors certificate in law students’ perform in examples (1-17), let us now summarize the 

general causes of the errors in the following subsection. 

 

Interlingual Causes of Errors, Interlingual causes of error are also known as mother tongue (MT) 

or external interference. Mother tongue interference is defined as the use of elements from one’s 

native language while learning a second one. 

Mother tongue interference is the main problem in learning English as a Foreign Language 

(EFL) and learning English as a Second Language (ESL). Many of the students make mistakes 

in writing due to the mother tongue interference.  

Non-use of the subject-verb agreement, Learners tend to produce the sentence like “John kick the 

ball”. This is because the theresubject-verb agreement in Kiswahili language. Therefore, errors 

may occur in the subject-verb agreement when they construct sentences in English. 

Capitalization and Punctuation Errors 

Errors with capitalization and punctuation in writing are also found in Kiswahili learners of 

English. It is because the use of capitalization and punctuation in English is different from 

Kiswahili written language. 

As mentioned above, the interlingual errors are caused because of the interference of learner’s 

native language. Likewise, learners commit the errors due to the faulty of partial learning of the 

second language. 

Overgeneralization, After acquiring and learning the language to some extent, learner’s process 

new language data in his or her mind and produces deviant structures and on the basis of his 

experience and evidence.  However, when the learner has limited exposure and the data are 

inadequate, he or she tends to overgeneralize the rules and creates deviant structures.  Therefore, 

overgeneralization can be seen as one of the causes of error. 

Regularizing the language and ignoring exception in order to reduce the learning load or simplify 

the language are also the main reasons for overgeneralization and wrong analogy.  For example, 

wrong collocation, the omission of “-s” in the third person singular, putting past tense marker “-

ed” in irregular verbs. 

 

Moreover, overgeneralization is associated with redundancy reduction.  It may occur with items 

which are contrasted in the grammar of the language which have similar structures or similar 
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meaning, but which do not carry significant and obvious contrast for the learner.  Thus, similar 

forms and structures will be wrongly associated.  For example, the learners might replace “too” 

with “very” in the usage of “too…to” as “I am very tired to study.” 

Incomplete applications of rules, Incomplete application of rules involves learners failing to 

learn more complex types of the structure since they think they can succeed effective 

communication by using relatively simple rules. It arises when the learners do not fully develop a 

certain structure required to produce acceptable sentences. An example of the incomplete 

application of rules can be seen in the question forms. Often, questions are used by means of 

eliciting sentences instead of finding out something transform exercise.   

 

Ignorance of rule restrictions, “It is a type of generalization or transfer.”  It is making use of rules 

that the learners acquired before in new contexts where they do not apply.  It is because they do 

not aware of the rules and restrictions of a particular structure.  Some of the rule restriction errors 

may cause because of wrong analogy and memorize of rules.  As an example, learners misuse 

prepositions when they encounter these prepositions with each type of verb because of their 

wrong analogy to use the same preposition with similar verbs. For example, “we talk about it 

leads” to “we discuss it”, “he tells him to do it” to “he makes him do it” and so on. 

 

Implication of learners’ competence in a job market after school 

 

Since the results show learners’ incompetence in language use as observed on their compositions, 

it gives a great worry on how they will perform certain written tasks in various leadership 

positions after school. Some will work as secretaries, security guards, research assistants, village 

chairperson and village executive officers and some more other positions; so a question to ask is 

if while in college fail to write as appropriately as required what if after school? This is impacted 

from the way learners learn English language as the ability to learn a language is affected by 

many factors, the main are: cognitive ability of the learner to learn and understand the language 

and keep it in memory; personality of learners, just to mention but few. 

  

CONCLUSION  

 

Linguistic errors to most learners’ compositions and other writings are widespread phenomenon. 

The study has pointed out some linguistic errors which have been committed by the learners in 

the study area in their writings which area likely done by most learners in institutions. The errors 

as have been analyzed categorically depending on the nature of their occurrence each group has 

its error causative which the researcher has tried to scrutinize and identified some of the 

causatives.  Most errors are due to students’ incompetence to the language which also has its 

gearing factors;  

 

Learners with the errors don’t put much effort to master the English language in both speaking 

and writing. Knowing the language needs practices and huge efforts to find out how it is used in 

variety of contexts something which most learners don’t work upon. This is together with being 

exposed to variety of written and spoken texts so as a learner understands the good way how to 

use the language. Many researches show that a child masters a language through acquisition by 

an oral means and then learn how to write down by written means. Reflecting that fact, 

Secondary school learners have no tendency to speak English as communicative language when 

they are at school and even when off school hours. The researcher thinks that if the learners 

practice spoken English will enable them to their writings and will to some extent reduce errors 
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in writing.It has been known through this study that some learners errors committed are due to 

direct shift of word pronunciation to writings. Some learners wrote the words as the same way 

they are pronounced i.e /come/- “kam” thinking that they are right to do so without knowing it is 

the violation of linguistic rules. Teachers’ linguistic incompetence and frequently use of 

Kiswahili in class-rooms is a great causative to learners’ errors in their writings. It has been 

known through this research that some teachers who teach subjects which its learning-teaching 

language is English just use the language to read some materials written on the text books then 

much of explanations are in Kiswahili. This really don’t prepare learners to master the language 

because it is believed that teacher’s personality shapes a learner, therefore in learning a language 

students acquire and copy the words, structure and style of language from the teacher. So, if 

much of explanations are done in Kiswahili, learners will be overwhelmed by many errors during 

their write-ups.  

 

 English is the third language to most of learners in the Tanzania though it is a second language 

to some few in urban areas. The influence of mother tongue and Kiswahili to the learners in the 

study area is a great source of learners’ linguistic errors either on spelling, lexeme or structural 

level. Some errors as analyzed in this research are due to interaction between the English and 

first (mother tongue) and second language (Kiswahili). 

 

The study has identified that the English communication skill Syllabus for certificate in law 

programme does not put much emphasis on the language grammar, rules and principles of the 

English language. Living in a new village before knowing the norms and culture the place is a 

big danger, therefore, the same is in languages one should know the rules and principle to apply 

in the language use before teaching its use in varieties of contexts.  The syllabus is more of 

languages use than language structure something which learners are taught how to use language 

without knowing the scientific formation of the language structures. 

 

RECOMMENDATIONS 

Error analysis is the process of determining the incidence, nature, causes, and consequence of 

unsuccessful language (James, 1998:1). It means by determining students’ errors the teacher can 

not only detect the students’ difficulties in learning English but can also determine the 

effectiveness of the certain method in teaching the language. Brown (1980: 166) says that error 

analysis is the study of students’ error which can be observed, analyzed, and classified to reveal 

something of the system operating within the learners. Brown’s point of view implies that error 

analysis is useful for the teacher. Error analysis will show teachers some problems confronting 

the students. It is an advantage that error analysis may be tracked down to the importance of 

students’ errors. 
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ABSTRACT 

Appropriate and well-designed Curriculum is one of the variables that may contribute to 

sustainable development in any given society. The syllabus can reflect the type of end product of 

graduates that any education system ought to produce.This paper assesses the Communication 

skills curriculum in the institutions offering diploma in law programme in Tanzania. Looking on 

English communication skills curriculum, one may raise a concern whether that the current 

syllabus will create diploma graduates who are well equipped with competence based education 

and training, instead of knowledge based, thus contributing to sustainable development. The 

content of English communication skills for these institutions not only not harmonized but also 

does not reflect on English communication skills for lawyers, instead one finds loaded with 

English grammar as if the programme is intended to humanities programme, thus reflecting 

knowledge based education. The paper suggest the need for harmonizing the English 

communication skills for diploma in law programme and conducting several workshop organised 

by the appropriate organs such as National council for technical education on the methodology 

of implementing the competency based teaching. The paper concludes that unless the knowledge 

based education and training contents are changed, the expectations of producing graduates 

with competence based education and training is far from reality. 

 

Keywords: Competency based, knowledge based, education, communication skills, syllabus 

 

INTRODUCTION 

Thisstudy is intended to assess the relevance of English communication skills syllabus to 

Diploma in Law programme in Tanzania. Specifically, the study is intended to analyse the 

English communication skills syllabus to Diploma in Law programme in Tanzania and evaluate 

the reflection of the curriculum in attaining the required competencies to a diploma in law 

graduates. The findings of this study will therefore be used to revisit and reshape English 

communication  skills for diploma in law programme in order to come with competence based 

curriculum, thus to facilitate competencies in the job market, be it formal or informal 

employment. 

Before proceeding with the details of the study, it is important briefly explain what constitutes 

curriculum and competency based education. Curriculum is an essential requirement in any 

education or training system as it guides planning, conducting and assessing learning processes 

(Deißinger & Hellwig, 2011). In the context of a school or college, it is the formal and informal 

contents and processes by which learners acquire knowledge and understanding, develop skills, 

and alter attitudes, appreciations, and values with the help and support of a given school or any 

other educational institution (Doll, 1978). A curriculum can either be content or competent 

based; a content based curriculum focuses on the rote memorization of factual knowledge while 

competence based curriculum is centred on competence based learning which focuses on 

understanding the concepts, skills and competencies which requires  teaching, learning and 

assessment approaches (Posner, 1995). 

mailto:jihokororo@yahoo.com
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On the other hand, Competence based education emerged for the first time in the United States of 

America in the early 1970s (Richard & Rogers, 2001). This kind of educational defined 

educational goals in terms of precise measurable descriptions of knowledge, skills, and attitudes 

which had to be acquired by students at the end of the course of study, Adeshina (2016). 

Thereafter, it spread into European countries such as the United Kingdom and Germany in the 

1980s (Wolf, 2001). In Sub-Saharan Africa, the adoption of Competency Based Curriculum 

(CBC) stressed two major purposes namely: the need of changing curriculum contents to make 

them more relevant both in local and global contexts in terms of desirable competences for the 

work situation and for everyday life; and changing the teaching-learning process into more 

learner-centred approaches, Nikolov et at.(2014).  

 

Studies on Assessment and relevance of English communication Skills syllabus in a given 

programme requires the general understanding the characteristics of the curriculum that is based 

on competency based and knowledge based framework. 

 

A curriculum, course or program of training to become a competency-based requires studying 

various teaching and learning theories that focus on learning outcomes with specific, measurable 

definitions of knowledge, skill and learner behavior (Tambwe, (2017).  Competency based 

curriculum (CBC) measures what participants have learned as opposed to what instructors think 

they have taught, Nzima, (2016).  

 

Learning outcomes in a CBC are written for the students and they state what are expected to 

have learned the targeted students; the outcomes are specific, observable, and measurable and 

they should be linked with occupational or professional requirements. CBC planners are required 

to analyze job profiles using incumbent workers of a given industry or an experienced Human 

Resources Manager of a relevant professional organization rather than the disciplinary ‘body of 

knowledge’ (NACTE, 2015).In an effective CBC, contents are organized in a logical order from 

simple to complex should be organized in a logical order from simple to complex (Kirschner et 

al., 1997). Another characteristic of a CBC is modularizing the curriculum contents through 

which the learning outcomes that form a coherent compatibility for specific competence are 

clustered to form modules to be assessed independently. The modules have to be organized in a 

logical sequence for the realization of the intended competencies and allocating them into 

semesters because some modules need to be covered before others (NACTE, 2015; 

Kouwenhoven, 2003). 

 

Other characteristics of CBC include: it is based on the future occupational practice of the 

graduate (Boyatzis et al., 1996); it is learner-centered and the learning process is central, it uses 

individualized materials, flexible learning time and a continuous feedback to the learner (Field & 

Drysdale, 1991). CBE is based on the constructivist approach the main goal of constructivism is 

competence, not knowledge as in cognitivism, or achievement as in behaviorism (Kouwenhoven, 

2003). 

 

In terms of assessment, a CBC focuses on the ability of a learner to know, to learn as well as 

learning how to learn, to do things, and working with other people (Mosha, 2012). It requires a 

pedagogical shift from assessing a set of learning contents to assessing each learning outcome 

(Rutayuga, 2010).Another aspect that need to be attended in this review is the issue of 

competency based training and the expectation of the graduands in law programme in Tanzania. 
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Diploma in Law students in Tanzania after graduation are expected to be admitted to degree 

programme, to engage in self-employment and other to be employed in the judiciary as a court 

clerk and other related law firm, Decorte (1994). Also they can perform other clerical work in 

several government ministries and district council. Our review the will focus on this category 

that the judiciary of Tanzania make use of them as a clerical officers. Therefore, they are 

expected to competent oriented graduands. Now let us push our discussion by reviewing the 

literatures that relate to law graduates with job market. 

 

Jobs of Law Graduates and Duties of Law Clerks.The legal system affects nearly every aspect of 

our society and lawyers links between the legal system and the community (Vidyasagar, 2008). 

Due to that fact, graduates of a Diploma of Law can be employed in a number of occupations, in 

most cases they are hired as clerks; according to the Black’s Law Dictionary, the word clerk 

means a public official whose duties include keeping records or accounts, in this case, the duties 

to be provided under this section focuses on law clerks.  

 

The current duties of law clerks are diverse and dependent on the judges to whom they are 

appointed (Holvast, 2016; Sobel, 2007).  Law clerks prepare clear, concise and professionally 

written communication such as briefs, affidavits, statements of claim using correct spelling, 

grammar, punctuation, and syntax (MTCU, 2012; Holvast, 2016). They are responsible for 

conducting legal research, editing and proofreading the judge’s orders and opinions, and 

verify¬ing citation (Sobel, 2007). 

 

Moreover, the duties of the clerk do not only begin and end in the courtroom. Apart from 

preparing documents, the clerks in any court may well see defendants, prosecutors, local 

solicitors, witnesses outside the courtroom when such people come looking for help and 

guidance (Astor, 1984). Furthermore, judges discuss pending cases with their law clerks and 

confer with them about decisions; and district court law clerks often attend conferences in 

chambers with attorneys as well as send their law clerks to the chambers of other judges to speak 

with their law clerks to discuss less significant issues that would occur between the judges 

directly (Sobel, 2007; Holvast, 2016). 

 

Communication Skills and the Outcomes Required for the Diploma in Law Graduates to Attain 

their Duties. Learning outcomes are about acquiring skills and knowledge, but a CBC requires 

students to process learning in a way that enables them to apply that skill and knowledge in a 

variety of situations and to a variety of tasks. Competencies require law schools to develop 

curricula and assessments where students can demonstrate learning and mastery of practical legal 

skills and abilities progressively (Mottershead & Magliozzi, 2016).  

 

Legal issues usually consist of a series of communications, both oral and written. One of the 

language requirements for law clerks is to demonstrate the ability to support the needs of clients 

and legal professionals through professional communication strategies, in reading, writing, 

speaking, listening, and presenting (MTCU, 2012; The Judiciary of Ghana, 2011). This is 

determined by the use of appropriate verbal and non-verbal communication skills within the 

context of the legal environment, displaying active listening skills in all interactions, and 

adapting communication strategies according to the needs of the client and/or the legal 

professional (MTCU, 2012).  

 

Therefore, individuals who wish to prepare adequately for career in law, or for any professional 
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service that involve the use of legal skills, should seek/provided with educational, extracurricular 

and life experiences that will assist them in developing analytical and problem solving skills, 

critical reading abilities, oral communication and listening abilities, task organization and 

management skills, as well as writing skills (Vidyasagar, 2008). The curriculum for Diploma in 

Law should also enable students to demonstrate the ability to interview, negotiating, counselling, 

and planning (Pye, 1987). 

 

The experiences in African countries show that it is possible to develop and implement 

competency-based curricula in a higher education context (Kouwenhoven, 2003). However, 

more researchers are required to evaluate the effectiveness of CBC and particularly whether such 

innovations are sustainable when external project funding comes to an end (ibid). In fact, most of 

the graduates of Diploma in Law in many colleges in Tanzania cannot write effectively, 

communicate orally, gather facts, manage interviews, counsel, negotiate, and plan innovative 

solutions to clients' problems. This necessitated the need to conduct an analytical study to assess 

the relevance of English communication skills syllabus to Diploma in Law programme in 

Tanzania to evaluate if it reflects competency-based education and training as expected. 

 

In Tanzania, different reforms have been made since 1995 when the Education and Training 

Policy was issued (Ryan, 2011). The reviews were basically intended to make a shift from the 

traditional knowledge based curriculum to competence based curriculum as the old ones were 

ineffective as the graduates failed to demonstrate the skills and competences that fully addressed 

local, national and global market demands (Komba and Kira, 2013). In other words, curriculum 

developers attempt to improve the quality of education by enabling learners to develop the 

required competences which are relevant in different spheres of life (Ryan, 2011).  

 

As stated by NACTE (2015), the shift from knowledge-based education and training to 

competency based education system is influenced by the Development Vision 2025, which 

advocates Tanzania to be a nation with high level of education at all levels and which produces 

the quantity and quality of people sufficiently equipped with the required knowledge and skills to 

underpin sustainable development (NACTE, 2015). Due to this need, Tanzanian government has 

been emphasizing the achievements of the objectives in tertiary education to have an impact on 

the employability of graduates of various professions and on their competency to enter the 

private and other sectors of the economy (NACTE, 2015). English communication skills are 

among of the core skills expected to every graduate in every profession.  

 

The curriculum issued by Ministry of constitutional in Tanzania under umbrella of Legal sector 

reform programme developed the national legal training curriculum (2010) which presupposes to 

offer knowledge and skills of legal professionals. In response to developments and challenges 

that have taken place in the country and elsewhere for the past few years the Government, 

through the legal Sector Reform Program, resolved to design this national curriculum to provide 

minimum standards to guide  the provision of legal education at all levels in Tanzania. The 

standards were agreed by stakeholders as best practices in the provision of legal education and 

are informed by developments taking place at the East African Community level with regard to 

education generally and legal education in particular. This is a training programme at an 

intermediary-pre degree level intended for primary court magistrates, paralegals and other person 

needing such intermediary legal education. The diploma programme was also meant to provide a 

bridge between those who have gone through the certificate in law programme and wish to 

pursue further studies in law. At the end of the programme candidates were expected to have an 
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intermediary knowledge of the law and its application in various settings and circumstances. 

They must have Knowledge and understanding of the general legal principles and to be able to 

apply them to work situations; Ability to develop an appreciation of the development of the law 

through legislation, judicial decisions and practice. 

 

However, many higher education institutions experience a growing gap between their curricula 

and the demands from society, business and industry for a more flexible workforce with 

competencies in problem solving, team work and project management (Kouwenhoven, 2003). 

Particularly institutions offering diploma in Law Program produce lawyers who only master 

English grammar rather than other communication skills which are essential to their profession; 

most of them cannot write effectively, communicate orally, gather facts, manage interview, 

counsel, negotiate, and plan innovative solutions to clients' problems. It is due to this challenge, 

the study wanted to assess relevance of English communication skills syllabus to Diploma in 

Law programme in Tanzania if it brings competency based education and training as expected. In 

terms of focus, the study is limited to one public institution: the Institute of Judicial 

Administration Lushoto, the choice is based to the fact that this institute is only that offers and 

expected to offer diploma in law programme and expected that the graduands must have the 

necessary skills for performing judicial clerical duties and other related function in Tanzania. 

Thus the other thought this institution can be a best for investigation. 

 

METHODOLOGY 

 

The study used documentary review to collect data and the data were analyzed using descriptive 

design. Various documents including English Communication Skills syllabus for a Diploma in 

Law, others include research thesis, articles and books related to the study. The data obtained 

were presented, interpreted and analyzed regarding the objectives of the study.  

Documentary review: The author reviewed the English communication skills for diploma in law 

which has the following course contents: 

Contents for diploma syllabus 

Describe elements of communication process 

Apply different techniques  of communication 

Describe communication channels 

Describe barriers of communication and the ways to overcome them 

Identify Statutory Sentences in Statutes 

Demonstrate skills in  analyzing Structural Statutory Clauses in Statutes  

Demonstrate Paraphrasing Techniques in Statutory Sentences 

Describe steps used in writing bibliographical information 

Apply footnotes skills in writing texts 

Apply Latin abbreviations used in writing footnotes 

Explain the major parts of report 

 

RESULSTS AND DISCUSSION 

 

The study assessed the relevance of English communication skills syllabus to a diploma in law 

programme in Tanzania if it brings competency-based education and training as expected. The 

study was based on two objectives, namely, to analyze the English communication skills syllabus 

to Diploma in Law programme in Tanzania, and to evaluate its reflection in attaining the required 
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competencies to a diploma in law graduates. The study covered one English communication 

skills syllabus for Diploma in Law Programme, and the following are the findings obtained. 

 

An Analysis of the English Communication Skills Syllabus to a Diploma in Law Programme 

The syllabus contains thirteen outcomes. The first outcome is to describe elements of a 

communication process. The outcome comprises three related tasks such as to explain 

communication process, to explain elements of the communication process, and to outline the 

importance of communication process.  

 

The second outcome is to apply different techniques of communication. The outcome has three 

related tasks such as explaining techniques of communication, using communication techniques 

(sign, body language, oral, and written); and outlining the techniques of communication.  

 

The third outcome is to describe communication channels. It has three related tasks: explaining 

the general concept of the communication channel, explaining aspects of communication 

channel, and outlining the communication channels.  

 

The fourth outcome is to describe barriers of communication and ways to overcome them; the 

outcome contains three related tasks such as explaining the meaning of communication barriers, 

describing communication barriers and outlining the barriers of a communication process.  

 

The fifth outcome is to identify statutory sentences in statutes; it comprises three related tasks: 

defining statutory sentences, identifying core, statement, qualifications, and conditions in 

statutory sentences, and outlining the techniques used in analyzing statutory sentences.  

 

The sixth outcome is to demonstrate skills in analyzing structural statutory clauses in statutes; 

identifying binominal expressions in statutory sentences; analyzing structural statutory clauses, 

and explaining the importance of analyzing statutory clauses.  

 

The seventh outcome is to demonstrate paraphrasing techniques in statutory sentences; it 

involves three related tasks: explaining paraphrasing the techniques, identifying major terms 

shorten the statutory sentences, and outlining the techniques used in paraphrasing statutory 

sentences. 

 

The eighth outcome is to describe steps used in writing bibliographical information. It involves 

four related tasks: explaining steps for writing bibliographical information for textbooks, 

journals, manuals, newspapers; outlining the steps for writing proper textbooks and journal 

bibliographical list, outlining the steps for writing manual and newspaper bibliographical list, 

and describing the advantages and disadvantages of acknowledgment in academic writing. 

 

The ninth outcome is to apply footnotes skills in writing texts. It comprises three related tasks 

such as describing footnotes writing procedures, differentiates between American Method style 

from footnotes style, and explaining the importance of using footnotes style to a law student 

footnotes skills are correctly described and explained.  

 

The tenth outcome is to apply Latin abbreviations used in writing footnotes. It involves four 

related tasks, namely, describing Latin abbreviations used in writing footnotes, differentiating the 

term Ibid from Op.cit., as frequently used in footnotes writing, outlining the major Latin 
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abbreviations frequently used in footnotes, and explaining the importance of Latin abbreviations 

in footnotes.  

 

The eleventh outcome is to explain the major parts of a report. It comprises four related tasks: 

describing major parts of the report, describe the front matter, explain the main body, and 

differentiating between the front matter and main body.     

The twelfth outcome is to describe the elements of the report. It has four related tasks: explaining 

the elements of reports (front matter, main body, and back matter); describing the elements of the 

front matter, describing the elements of the main body, as well as comparing and contrasting 

between front matter and the main body.  

The thirteenth and last outcome is to describe the back matter of the reports. It includes four 

related tasks: explaining the components of the back matter, comparing between the front matter 

and the back matter, outlining the main elements of the back matter, explaining the importance of 

the back matter in reports, and components of the back matter are correctly explained. 

All of the thirteen learning outcomes and their related tasks will be assessed using written test, 

assignments, and oral questing methods.  

 

Discussions and Evaluation of the Reflection of the English Communication Skills Syllabus in 

attaining the required Competencies to a Diploma in Law Graduates 

From the Analysis of the English Communication Skills Syllabus to Diploma in Law 

Programme, the study evaluated if the syllabus is based on competencies enough attain the 

required competencies to a Diploma in Law Graduates observed strengths and weaknesses as 

follows.  

 

Strengths of the English Communication skills syllabus in attaining the required competencies to 

a diploma in law graduates 

 

The syllabus focuses on enabling the diploma in law students to acquire writing communication 

skills. On one hand, the syllabus intends to equip learners with writing skills related to legal 

profession such as footnotes skills in writing texts, steps used in writing bibliographical 

information, Latin abbreviations used in writing footnotes, paraphrasing techniques in statutory 

sentences, and knowledge on the major parts, elements and the back matter of the reports. This 

concurs with the claim by Holvast (2016) that Law clerks prepare clear, concise and 

professionally written communication such as briefs, affidavits, statements of claim using correct 

spelling, grammar, punctuation, and syntax.  

 

The syllabus intends to equip the learners with knowledge on different issues related to oral 

communications skills such as the elements and importance of communication process, 

techniques of communication, using communication techniques and channels, and barriers of 

communication and ways to overcome them. This is relevant to the claim that a CBC should 

assist them in developing analytical and problem-solving skills, critical reading abilities, oral 

communication and listening abilities, task organization, and management skills, as well as 

writing skills (Vidyasagar, 2008). 

 

Moreover, the contents of the syllabus are logically arranged from simple to complex. It begins 

with elements of communication process, techniques of communication, communication 

channels, barriers of communication and ways to overcome them, statutory sentences in statutes, 

skills in analyzing structural statutory clauses in statutes, paraphrasing techniques in statutory 
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sentences, steps used in writing bibliographical information, footnotes skills in writing texts, 

Latin abbreviations used in writing footnotes, major parts of report, elements of the report, back 

matter of the reports. This is relevant to Kirschner et al (1997) that contents in an effective CBC 

are organized in a logical order from simple to complex should be organized in a logical order 

from simple to complex. 

 

Weaknesses of the English Communication Skills Syllabus in Attaining the Required 

Competencies to Diploma in Law Graduates 

Despite the strengths, the reviewed syllabus has some weaknesses that make it irrelevant to a 

Competency-Based Curriculum.  

 

It not explicitly aligned with expected competencies; it does not provide detailed information 

about the intended interpretations and how the suggested assessments will be used. This does not 

concur with McClarty & Gaertner (2015) that competencies must be clearly defined, measurable, 

and related to the knowledge or skills needed for future endeavors, specific to a particular course 

or program.  

 

The contents of the syllabus are not well modularized; the contents are not clustered in modules 

to form a coherent compatibility for specific competencies to be learned independently. This is 

contrary to NACTE (2015) that the curriculum contents through which the learning outcomes 

that form a coherent compatibility for specific competence should be organized in a logical 

sequence for the realization of the intended competencies and allocating them into semesters 

because some modules need to be covered before others. 

 

The syllabus does not suggest appropriate instructional materials; a CBC is supposed to suggest 

instructional materials to make course instructors aware of the appropriate materials to 

competency-based learning. The syllabus is contrary to Tambwe (2017) that to ensure that 

curriculum and assessment are implemented properly, educators must consider developing 

appropriate instructional materials to support learning activities. In addition, teachers will need to 

be trained on how to use the new materials since the methodology of CBET system requires 

shifting from teacher to student-centered approach. 

 

It does indicate professional communication strategies to enable graduates to meet the needs of 

their profession. The syllabus contains general communication skills like communication 

channels and barriers to communication without specifying the legal communication skills. This 

is contrary to the Judiciary of Ghana (2011) which stresses that one of the language requirements 

for law clerks is to demonstrate the ability to support the needs of clients and legal professionals 

through professional communication strategies, in reading, writing, speaking, listening, and 

presenting. 

 

The syllabus does not suggest different tasks on different occasions to enable graduates to apply 

the acquired knowledge in different circumstances. It is clear that CBC requires students to 

process learning in a way that enables them to apply the acquired skills and knowledge in a 

variety of situations and to a variety of tasks. Karameta (n.d) suggests that neglecting situations 

and actions of the person in the situation, to notify promptly, generalized competence lists (out of 

context) is nonsense because any competency by nature is a function of the action of a person in 

the situation. Action and situation are essential to a competency-based approach; however, new 

programs lack both these elements.  
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The syllabus does not suggest appropriate assessment methods; uses the same methods, which is, 

written test, assignment, and oral questing methods in each outcome. In this sense, the 

assessment methods suggested can imply that the curriculum will be implemented without 

learning practices. This does not concur with the claim by Kouwenhoven (2003) that knowledge 

in CBE supports the development of competencies and that the acquisition of knowledge takes 

place in the context of (professional) application which includes learning assignments and 

learning practices. 

 

The syllabus only recognizes skills rather than competencies; it starts with the outline of the so-

called “sub-outcome” but no any competencies that are mentioned. This is a challenge because 

course instructors will focus on contents to meet the outcomes without focusing to enable 

learners to apply the acquired skills and knowledge. According to Kouwenhoven (2003), a CBC 

is based on the elaboration of profiles and identification of competencies. Domain-specific 

knowledge and skills are determined by the competencies that are needed by a competent 

professional and not by the disciplinary ‘body of knowledge’. 

 

The syllabus does not suggest field assessment; In Non-formal education program not only 

writing, reading and accounting is taught, but also the learners achieve the ability to solve 

personal and social problems. Assessment of achievement concerning these areas will never be 

possible in classrooms. It is only possible if we can assess our learners is their real situation. 

Concerned persons or co-learners may properly assess each other’s progress. So nowadays in 

assessing the progress of the learners, much importance is given to the participatory assessment 

system. EDIT 

 

The syllabus is too inappropriate to enable learners to be confident to attain their expected duties; 

since the whole syllabus focuses on knowledge and skills acquisition only within the classroom, 

some learners will not be able to be confident enough to fulfill their duties like guidance and 

counseling skills. Astor (1984) asserts that apart from preparing documents, the clerks in any 

court may well see defendants, prosecutors, local solicitors, witnesses outside the courtroom 

when such people come looking for help and guidance. Also, Pye (1987) adds that the 

curriculum for Diploma in Law should also enable students to demonstrate the ability to 

interview, negotiating, counseling, and planning.  

 

CONCLUSIONS 

 

The paper dealt with the assessment of the relevance of English communication skills syllabus to 

Diploma in Law programme in Tanzania if it brings competency-based education and training as 

expected. The findings reveal that the syllabus that was evaluated is not relevant to a 

Competency-Based Curriculum as it lacks essential characteristics of the CBC, hence it does not 

reflect the ability to attain the required competencies to a diploma in law graduates. An effective 

competency-based English communication skills curriculum for a Diploma in Law program 

should comprise relevant contents, in this case, legal communication strategies such as strategies, 

in reading, writing, speaking, listening, and presenting skills in legal context, it should be clearly 

stated, the contents should be clustered in modules to form a coherent compatibility for specific 

competencies to be learned independently, should consider functions of competencies in different 

legal situations. It should be suggesting appropriate assessment methods like collaborative tasks 

which will enable learners to perform in a participatory way, and appropriate instructional 
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materials should be suggested to support learning activities.  

 

Also thepaper has presented an assessment of the relevance of English communication skills 

syllabus to Diploma in Law program in Tanzania. The paper concludes that the Diploma in Law 

curriculum is designed to focus knowledge and skills rather than demonstrating the ability to 

apply them. In fact, the curriculum is unrealistic and it is contrary to the expectations of 

producing graduates with competency-based education and training, and it will continue to be far 

from reality unless the contents, instructional methods, assessment methods, and training focus is 

changed and linked to the professional profiles.  

 

RECOMMENDATIONS 

 

For effectiveness, the paper recommends that the responsible organs such as the National 

Council for Technical Education (NACTE) should organize improvement and harmonize the 

English communication skills for a diploma in law programme by conducting several workshops 

on the methodology of implementing the competency-based teaching, appropriate instructional 

materials, assessment methods as well as qualities of a good competency-based curriculum.   
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Abstract 

Translation is a complex exercise that involves not only transfer of meaning of linguistic aspects 

of translated texts but more importantly their literary aspects. This means that as Omboga 

2006:50 observes a translator must of primary importance understand the historica,l social and 

geographical contexts of the target audience so as to come up with the translated text that meets 

their knowledge, expectations and values. This paper examined the plays written by Kithaka wa 

Mberia in Kiswahili and translated in English with a view by the writer to reach a wider 

audience.  We have assessed the themes presented, linguistic and stylistic devices employed and 

the characters presented to see whether the knowledge, expectations and values of the target 

audience are met. Given that these texts are originally written in Kiswahili, it was important to 

see how the translator conveys the message to the wider audience targeted by the choice of use 

of English language. In our analysis we employed the Skopos theory of translation which focuses 

on translation as a purposive activity intended for a particular audience. The conclusion is that 

the translated texts have  not to a great extent  conveyed the intended message to the audience 

targeted as the translators focused mainly on the linguistic equivalents and to a large extent 

failed to meet the knowledge, expectations and values of the wider audience targeted. 

 

INTRODUCTION 

Kiswahili literature boasts a wealth of translated texts from many languages and cultures 

following its long contacts and interactions with equally many literacy and cultural traditions. 

Since the advent of written literature in Kiswahili, which may be put anywhere between 1500-

1662AD ( Wamitila 2001: 24), the translation of literary texts into Kiswahili has played an 

important role in the development of Kiswahili literature. Consequently, over the years, literary 

translation has become an academic and scholarly pursuit that arouses a lot of interest as well as 

controversy among scholars and critics of Kiswahili literature. 

 

Many studies have focused on the strengths and weaknesses of translated texts as well as 

methodological and linguistic flaws exhibited by texts. However, most of what has been written 

on literary translation in Kiswahili is characterized by preoccupation with the texts written in 

other languages then translated in Kiswahili with a view of checking the linguistic equivalents 

with the source text.  The texts written originally in Kiswahili then translated into other 

languages has not been given a lot of emphasis.    

 

The first known translations were poems located in Arabic literary, cultural and historical 

contexts such as Alfu Lela Ulela, Hamziya and utendi wa Tambuka just to mention a few. 

(Omboga 2006:25-26) Kiswahili literature has also received translated texts from Greek such as 

Mfalme Edipode, Russia-Mkaguzi Mkuu wa Serikali, Finish-utenzi wa Kalevala, Portuguese-

Chagua Maisha, English-Mabepari wa Venisi among many others. It also hosts translations from 

African authors like Kitereza A. Bwana Myombekere na Bibi Bugonoko, wimbo wa Lawino Okot 
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Bitek, Shetani Msalabani by Ngugi  wa Thiongo. 

The translation of literary texts from various historical and cultural backgrounds is evidence of 

an intense literary and cultural interaction between Kiswahili and other languages and cultures. 

This has expanded and enriched Kiswahili literature to the extent that today many Kiswahili texts 

are being translated in other languages which has continued to expand and enrich Kiswahili 

literature and make it reach a more wider audience. It is with this in mind that this paper 

examines selected Kiswahili texts written by Kithaka wa Mberia and translated in English 

language by other writers. We will examine whether the translated texts have the same themes, 

how the Characters have been portrayed and how the literary devices have been employed to 

convey the message in the original texts to the target audience in specific circumstances. 

 

This study is guided by Skopos theory which focuses on translation as an activity with a purpose 

that is intended to an audience. To translate means to produce a target text in target audience in 

target circumstances. It then follows that the function of translation depends on the knowledge, 

expectations, values and norms of target readers who are influenced by the state   they are in and 

by culture. Thus the translated text must be internally coherent, it must also be coherent with 

source text and the translated text is determined by its skopos.  

 

Flowers in the Morning Sun ( Kasu & Marani 2011)Translation of Maua Kwenye Jua la Asubuhi 

( Mberia 2004 )   

Flowers in the morning sun is a play which talks about the two ethnic communities Ndikus and 

Tanges who are fighting each other as result of incitement by their leaders so as to achieve 

political goals. The Ndikus led by Chebwe and Toiche keep on attacking the Tanges led by 

Kabitho and Tungai who are ready to defend themselves using any possible means. Kabitho is 

advancing his theory that should they be attacked they should not only attack the attackers who 

armed but also kill innocent women and children. Tungai who is a retired military officer is 

opposed to that and even he opposes the use of children in the war against their enemy. Waito 

and Nali who are young and belong to different ethinic communities manage to convince the two 

communities to keep peace and avoid a bloody conflict stage managed by the leaders Chebwe 

and Kabitho for their own selfish ends. Thus they are flowers in the morning sun because as 

different flowers grow in the same garden each beautiful in its own day then there is a possibility 

different ethnic communities can live together harmoniously. 

 

The themes of conventions of war, ethnic animosity, bad governance, family relationships, class 

interrelationships and abuse of office are well presented to a large extent as it is in the original 

Kiswahili text. This comes out well when Kabitho and Tungai are talking about involvement of 

children in the war and Tungai who is a retired soldier says: 

 

 No Kabitho! Its not right to destroy the lives of children.Once children get involved in                       

ravages of war, once they get introduced to drugs, they no longer have hope in life……pg 50. 

 

There is talk of Richard Taylor and Richard Taylor Sankoh who both used the children in the 

war, The National Army of Sudan who were at war with the southern inhabitants but amidst all 

this Tungai maintains that International Humanitarian Law must be followed as stipulated in the 

Geneva convention. Bad governance comes out well when Chebwe instigates tribal conflicts so 

as to win the forthcoming elections and also retain large tracts of land after evicting the Tanges. 

In all this the citizens continue suffering as they are killed, maimed and displaced in their own 

country. The hope lies with a few people like Waito, Nali and Neche who are ready to stop these 
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activities and live harmoniously with their neighbours. 

 

A translated text must produce a target text in target addresses in target circumstances for its 

message to be well understood.  It must keep in mind the historical and geographical context of 

the target audience for it to communicate effectively. The original text in this case is set in an 

African setting as the issue of ethnic conflict is more pronounced in African countries. There is 

mention of war in Liberia and Sudan which are African countries. It is our view that for the 

translated text which is aimed at a wider audience of the whole world as the translator says that 

the translation was commissioned and funded by International Committee of Red cross to 

disseminate the tents of the international Humanitarian Law, the translator should have included 

aspects of real war than just the ethnic clashes between two communities. The translated text 

should have been expanded in scope to include wars in Iraq, Afghanistan, North Korea and other 

European countries to underscore the fact that the tenets International Humanitarian Law are 

meant for the whole world and not African countries only.  

 

On the same vein, the translated text should have included aspects of International Criminal 

Court for it to be widely appreciated. This is because the function of translation depends on the 

knowledge, expectations, values and norms of the target readers who are influenced by the 

situation they are in and by culture.( Malangwa 2014:107).Thus while it’s true that the themes 

are to a certain extent well presented as in the original text, the translated text  fails to capture to 

a large extent the knowledge, expectations and values of the target audience by limiting the main 

plot to two ethnic communities and mentioning only some African countries who have been at 

war  and excluding the aspects of International Criminal justice system and as Omboga asserts 

translation is a creative act in which the translated text participates in the creation of knowledge 

and by extension power….it participates in its own creation.(Omboga2006:91.The process of 

translation is a process of gathering new and creating new information to make it well 

understood and appreciated by the target audience in their specific context and time. 

 

The translated text must use language that communicates the equivalence of the original text. 

One of the major problems of translation is the disparity among languages. The bigger the gap 

between the source language and translated language the more difficult the transfer of the 

message will be.  Momanyi asserts that literary texts are very challeging to translate because the 

texts are creative works and are written in artistic language. Thus the translator must understand 

the linguistic differences, ideologies, history and the context. (Momanyi 2012:29). The language 

used in the Flowers in the Morning Sun to a large extend communicates the message to the target 

audience. However the imagery used in the title Maua Kwenye Jua La Asubuhi is translated as 

Flowers in the Morning Sun is misleading as it is translated word for word. There are also many 

phrases and proverbs that are not well translated and thus the main message is lost to a certain 

extent. Some of these include; silaha za kienyenji -crude weapons pg1, hakuna marefu yasiyo na 

mwisho-nothing lasts forever pg1, baridi inayochoma kama moto-biting cold that stings ones 

lungs pg3, lugha nyororo-polite language pg 3, tuhurumie ewe mola -take pity on us, Good Lord 

pg5, baadhi ya magazeti-sections of the local media pg 6, damu ya kabila letu-our people pg 9, 

kuanza mapema-early bird catches the worm pg 11 and many others throughout the text. These 

examples show that to a large extent  the translated text has got many phrases  and other 

linguistic and stylistic devices that don’t capture the real intent and touch of the original text.  

The ethnic rivalry brought out by the use of Kiswahili original phrases like yalimwaga maiti 

mfano wa mti umwagavyo majani makavu chini wakati wa upepo mkali pg 52 bado 

tunapambana na mlima pg 53,sura zao zinaudhi kama tamaa yao ya mali  pg 54 is lacking. Also 
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the language used in the translated text does not meet the expectations of the target audience to a 

large extent because if the target audience is international the readers, they would expect 

equivalent linguistic and stylistic devices which is not the case. Most of these are just translated 

word for word either distorting the meanings or losing it all together. Generally the message is 

not well conveyed to the target audience of the wider world. It appears as if the text is translated 

for only Africans in general and Kiswahili speakers in particular, rather than the international 

community which is the target audience. 

 

The characters in the translated text are presented as they are in the original text. There names 

are like Kabitho, Toiche, Chebwe, Tungai just to name a few. This makes the text appear as 

though the target audience is people of African communities. Futhermore their social settings 

seem to be in Africa where Chebwe is lying to the wife he had travelled to Tanzania yet he was 

busy inciting his tribesmen, Kabitho is buying arrows and Matchettes for war, worriors are being 

trained in the forest, Tungai is a retired soldier who even didn’t return all military uniforms as 

required and many others. This makes the characters historical and social context not resonate 

well with the target audience since even the champions of peace Waito and Naila are not 

ideologically shown to have the knowledge and capacity to champion international peace. 

However the characters are well placed in the African setting and so to a large extent the fidelity 

to the original text is preserved to a great extent. 

 

In general the translated text flowers in the morning sun largely is consistent and coherent with 

the original text in content, themes, linguistic devices and characterization. However by failing to 

consider the linguistic, cultural, historical and geographical contexts of the target audience the 

translated text fails to convey the message and themes of tenets and conventions of war well to 

the target audience which is the international community. 

 

 Death at the Well (Kasu & Marami 2011) Translation of Kifo Kisimani (Mberia 2001 ). 

 

Death at the well is a play set in an imaginary African society named Butangi. The society is led 

by Bokono who exhibits dictatorial tendencies, corruption, political patronage, violation of 

human rights among other aspects of bad governance. Mwelusi a young man of 24 years foments 

a rebellion but is killed by his brother Gege. His death leads to a major rebellion where Bokono’s 

government is brought down by use of force. 

 

The themes that are shown in the play include bad governance, looting of public resources, 

patriotism, human freedoms, betrayal, family relationships, class interrelationships and abuse of 

office are well presented to a large extent as it is in the original Kiswahili text. This comes out 

well when Bokono and Nyalwe are talking and Nyalwe says: 

 

Bad governance!  Its time you stopped engaging in acts that distress the people pg17. 

 

The context here is that Bokono was really disturbed after a meeting he had called failed to 

materialise. There is talk between Mwelusi and Gege later which shows Mwelusi is very much 

aware of the bad governance and its effects pg 50-51. Bad governance also comes out well when 

Batu and other Bokono instigates tribal conflicts so as to instil fear among the citizen like Azena. 

In all this the citizens continue suffering as they are killed, maimed and tortured in their own 

country. The hope lies with a few people like Mwelusi and Atega who are well informed, 

ideologically firm, who are ready to stop these activities as they lead a strong rebellion against an 
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oppressive regime which is set to cling to power using all means possible including death the 

way Mwelusi is killed. The warning to these dictators like Bokono is that killing leaders only 

serves to strengthen dissent and rebellion thus finally Bokono’s Government is brought down by 

the use of force. 

 

As mentioned earlier a translated text must produce a target text in target addresses in target 

circumstances for its message to be well understood. It must keep in mind the historical and 

geographical context of the target audience for it to communicate effectively. The original text in 

this case is set in an African setting as the issue of bad governance characterised by dictatorship 

and sycophancy is more pronounced in African countries.  We submit that for the translated text 

which is aimed at a wider audience of the whole world, the translator should have included 

aspects of bad governance to reflect the dictators of the world like Sadam Hussein of Iraq, Adolf 

Hitler of Germany among others. The translated text should have been expanded in scope to 

underscore the fact that  the tenets of bad governance are not only confined in Africa but are 

exemplified all over the world because the target audience of the English translation is much 

wider it is meant for the whole world and not African countries only.  

 

On the same vein, the translated text should have included aspects of a proper and well organized 

government led by Bokono that can be widely appreciated by the wider audience which the 

target translation is targeting. This is because the function of translation depends on the 

knowledge, expectations, values and norms of the target readers who are influenced by the 

stuation they are in and by culture (Malangwa 2014:107). Thus for example it is difficult for a 

wider audience to conceive government led by a chief like Chief Bokono and a few elders like 

Batu.   While it’s true that the themes are to a certain extent well presented as in the original text, 

the translated text fails to capture to a large extent the knowledge, expectations and values of the 

target audience by limiting the main plot to an imaginative village in Africa which is led by a 

chief and a few elders and advisors and a prison guarded by spears and arrows which are not 

even ready inspite of the looming rebellion and insurgency led by Mwelusi. 

 

Omboga asserts that translation is a creative act in which the translated text participates in the 

creation of knowledge and by extension power….it participates in its own creation.  

(Omboga2006:9)1. The process of translation is a process of gathering new and creating new 

information to make it well understood and appreciated by the target audience in their specific 

context and time. Thus it’s our view that the translated text should have been recreated so as to 

convey the message to a wider world audience for the themes to be well understood like for 

example instead of Chief Bokono they should have used King or President Bokono in the 

translated text.  

 

Momanyi asserts that literary texts are very challeging to translate because the texts are creative 

works and are written in artistic language. Thus the translator must understand the linguistic 

differences, ideologies, history and the context. (Momanyi 2012:15) The language used in the 

Death at The Well to a large extent communicates the message to the target audience. However 

the imagery used in the title Kifo Kisimani   translated as Deathat the Well is misleading as it is 

translated word for word. There are also many phrases and proverbs that are not well translated 

and thus the main message is lost. Some of these include; nimeamka vizuri nashukuru –it’s well 

with me,I thank the Good Lord pg1, hivi ni viti vizuri-these are beautiful chairs, pg2, shikamooni 

-Good morning ladies, Ni wazalendo thabiti kama majabali-their loyalty is beyond reproach, 

sikio la kufa halisikii dawa-those that are hellbent on dying never respond to medication, mkate 
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wa wishwa-bran cake pg 63 among others. These examples show that to a large extent the 

translated text has got many phrases  and other linguistic and stylistic devices that don’t capture 

the real intent and touch of the original text.   Also the language used in the translated text does 

not meet the expectations of the target audience because if the target audience is international the 

readers, they would expect equivalent linguistic and stylistic devices like King Bokono or 

President Bokono rather than Chief Bokono. Most of these are just translated word for word 

either distorting the meanings or losing it all together. Generally the message is not well 

conveyed to the target audience of the wider world. It appears as if the text is translated for only 

African audience in general and Kiswahili speakers in particular rather than the international 

community which is the target audience. 

 

The characters in the translated text are presented as they are in the original text. Their names are 

like Bokono, Nyalwe, Mwelusi,Tanya, Gege just to name a few. This makes the text appear as 

though the target audience is African audience.  Furthermore their social and geographical 

settings seem to be in Africa where Mwelusi and Gege meet at the well of Mkomani and 

Mwelusi is convinced to go into privacy with him to hear a message from the mother. Gege kills 

him by stabbing him in the stomach fomenting a rebellion leading an overthrow Bokono’s 

government. The use of knives and axes makes the whole translation look more targeted to 

African countries rather than the whole world audience. This makes the characters historical and 

social context not resonate well with the target audience. However the champions of liberation 

like Mwelusi and Atega are ideologically shown to have the knowledge and capacity to 

champion a rebellion although their ability to lead using a specific ideology is not well shown 

including their education and wide grasp of social and economic issues bedevelling the world 

leaders. However the characters are well placed in the African setting and so to a large extent the 

fidelity to the original text is largely preserved.  

 

In general the translated text Death at The Well  largely is consistent and coherent with the 

original text in content, themes, linguistic devices and characterization. However by failing to 

consider the linguistic, cultural, historical and geographical contexts of the target audience the 

translated text fails to convey the message liberation struggles and good governance as 

exemplified by the world as a whole. 

 

Natala ( Kasu & Marami 2011)Translation of Natala (Mberia 2011) 

Natala is a play set in African society which  follows traditional and cultural practices that 

threaten the dignity of a woman. Natala is a window who has to contend with greedy relatives 

like Wakene who are out to disinherit her by getting her matrimonial property by conspiracy and 

force. The society exhibits ignorance, high levels of male chauvinistic tendencies, corruption, 

bad governance and violation of human rights among others. Natala a young window has to fight 

tooth and nail to protect her property as well as her dignity as human being as well as a woman. 

 

The themes that come out in thes play include, women rights, bad governance, human dignity, 

cultural traditions, human freedoms, betrayal, family relationships among others. In general they 

are well presented to a large extent as it is in the original Kiswahili text. This comes out well 

when Natala asks Bala whether he thinks she is a public building doorway through which people 

randomly stream in and out pg24. This was after the Mortuary attendant insisted on sexual favors 

from Natala so that he can release the body of her husband for burial. Infact, the mortuary 

attendant attempts to rape Natala in his office but Natala kicks him down which shows that 

Natala is ready to fight for her dignity and that of women using any means available. 
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There is talk between Natala and Wakene that shows that Natala is very much aware of bad 

customs and traditions like women inheritance and their effects on degrading human dignity 

especially the dignity of women pg 60-61. Bad governance also comes out well when the chief 

and the police solicit for bribes and sexual favors as they issue threats to her. It is evident that the 

chief is actually conspiring with Wakene so as Wakene gets the land from Natala the chief will 

buy it at a throw away price as they will use government officers to change the title deed.  All 

this shows the citizens mostly windows continue suffering as they are disinherited, dispocessed 

of their property and stripped of their dignity in the name of tradition and cultural practices 

which are outdated. The hope lies with a few people like  Natala who are well informed, 

ideologically firm, who are ready to fight and resist  all retrogressive traditions and cultural 

practices. The warning to these male chauvinists like Wakene and the chief is that women are 

ready to protect their human dignity using any means possible. Those still practicing these 

practices that demean women must change and accord them there full human rights and respect 

their human dignity. 

 

As mentioned earlier a translated text must produce a target text in target addresses in target 

circumstances for its message to be well understood. It must keep in mind the historical and 

geographical context of the target audience for it to communicate effectively. The original text in 

this case is set in an African setting as the issue of outdated traditional and cultural practices 

which strips women of their dignity is more pronounced in African societies. Our opinion is that 

for the translated text which is aimed at a wider audience of the whole world, the translator 

should have included other aspects of women mistreatment rather than traditions alone. The 

translated text should have been expanded in scope to underscore the fact that  the tenets of 

human dignity violations are not only confined in Africa because of traditional practices but are 

exemplified all over the world through religions like Christianity and Islam which place a 

woman second to man, constitution and bad laws that propagate male chauvinism among others. 

This is because the target audience of the English translation is much wider it is meant for the 

whole world and not African countries only.  

 

On the same vein, the translated text should have included aspects of a proper and well organized 

government and institutionalised efforts and policies to end women oppression and practice of 

outdated practices rather than using Natala alone. This could have been widely appreciated by 

the wider audience which the target translation is targeting. This is because the function of 

translation depends on the knowledge, expectations, values and norms of the target readers who 

are influenced by the situation they are in and by culture. Thus for example it is difficult for a 

wider audience to conceive a fight led by a lonely woman like Natala can bring real 

transformation to old age practices and traditions by the community.   While it’s true that the 

themes are to a certain extent well presented as in the original text, the translated text fails to 

capture to a large extent the knowledge, expectations and values of the target audience by 

limiting the main plot to some African communities and only one woman Natala is showing 

resistance infact others like Tila, Mama Lime among others are for the traditions. 

 

It’s not in contention that translation is a creative act in which the translated text participates in 

the creation of knowledge and by extension power….it participates in its own creation. 

(Omboga2006;91).The process of translation is a process of gathering new and creating new 

information to make it well understood and appreciated by the target audience in their specific 

context and time. Thus it’s our view that the translated text should have been recreated so as to 
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convey the message to a wider world audience for the themes to be well understood by the wider 

audience targeted by the translated text.  

Momanyi asserts that literary texts are very challeging to translate because the texts are creative 

works and are written in artistic language. Thus the translator must understand the linguistic 

differences, ideologies, history and the context. (Momanyi 2012:15). The language used in 

Natala to a large extent communicates the message to the target audience. Reading through the 

text the message flows well and the play is easily understood. However there are   phrases and 

proverbs that are not well translated and thus the main message is lost. Some of these include; 

mnaopiga nguo pasi tuingie-Hello there!May I come in? pg1, palipo na moshi hapakosi moto-

where there is smoke….pg3, uchoyo wako utakuua-this meanness of yours will bring you to a 

tragic end pg 5 chui halisi hawatangazi kucha zao-genuine leopards don’t advertise their claws 

pg 7,wakati wa kampeini nitakuwa na mabunda ya shilingi ishirini ishirini-during the campaign I 

will be carrying bundles of one hundred notes pg77, ujane si tafrija-window hood is a traumatic 

experience  (p g 77)among others. These examples show that to a large extent the translated text 

has got many phrases and other linguistic and stylistic devices that don’t capture the real intent 

and touch of the original text.   Also the language used in the translated text does not meet the 

expectations of the target audience because if the target audience as international the reader 

would expect equivalent linguistic and stylistic devices  Most of these are just translated word 

for word either distorting the meanings or losing it all  together. Generally the message is not 

well conveyed to the target audience of the wider world. It appears as if the text if translated for 

only African audience in general and Kiswahili speakers in particular rather than the 

international community which is the target audience. 

 

The characters in the translated text are presented as they are in the original text. Their names are 

like Natala, Wakene, Mama Lime, Tila, Mzee Palipali, Wakene, just to name a few. This makes 

the text appear as though the target audience is Africans. Futhermore, their social settings seem 

to be in Africa where elderly men are referred as Mama Lime, Mzee Palipali, Mzee Balu among 

others. The use of physical fights by Natala to fight the mortuary attendant and Wakene makes 

the whole translated text look like the target audience is African communities which are not 

enlightened rather than the whole world audience. This makes the characters historical and social 

context not resonate well with the target audience. However the champions of women liberation 

like Natala are ideologically   shown to have the knowledge and capacity to champion a 

liberation although their ability to lead  and change the society using a specific ideology is not 

well shown including their education and wide grasp of social and economic issues bedevelling 

the female gender. However the characters are well placed in the African setting and so to a large 

extent the fidelity to the original text is largely preserved.  

 

In general the translated text Natala is largely   consistent and coherent with the original text in 

content, themes, linguistic devices and characterization. However by failing to consider the 

linguistic, cultural, historical and geographical contexts of the target audience the translated text 

fails to convey the message women liberation struggles and good cultural and customary 

practices well enshrined in constitution and other governance structures as a reflection of the 

wider audience of the whole world which the translated text seeks to reach. . 

 

CONCLUSION 

In this paper we discussed three plays written by Kithaka wa Mberia into at different times  in 

Kiswahili language which were translated into English language in 2011 by Kasu and Marami 

with an aim of reaching a wider world audience. We have shown that for a translated work to be 
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of great benefit to the intended audience it has to consider the historical, geographical and social 

context of the target audience since translation of creative work is creativity in itself. By using 

three plays we have looked at the themes presented in the translated texts, the language and 

stylistic devices used and how the characters are presented in relation to the source texts. 

 

It is evident that the translators in all the three plays to a large extent sought to present the themes 

as exactly as presented in the source texts. It is observed that since the target audience of the 

original text is actually different from the target audience of the translated texts which target 

audience is the whole world, the themes as presented may not be largely understood and 

appreciated due to different historical and social contexts. There is need for the translators to 

widen the scope and recreate the texts to make the themes more acceptable and well understood 

by their target audience. 

 

On the use of language and stylistic devices there is wide use of direct translation and lack of use 

of equivalent stylistic devices making the texts loose the touch with the original texts. However, 

the plain meaning of the texts comes out although the artistic aspect is largely lost. Characters are 

also not well placed in the social, historical geographical contexts of the target audience as 

should be in the translated texts as the translators sought be loyal to the original texts thus 

making it harder for target audience of the world to understand. However readers who have 

African roots will find it not difficult to understand the texts. It’s however observed that had the 

translators focused on the target audience, historical and social settings they would have come 

out with more widely accepted and understood texts by the target audience since translation of 

literary works in itself is creative work not merely transfer of linguistic equivalence but also 

literary equivalence. 
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ABSTRACT 

The emergence of county governments in Kenya has seen the development of emblems for each 

county. These emblems exhibit the spirit of the counties, however they cannot be said to be 

successful because they are not well executed, do not adhere to the principles of heraldry and are 

not registered. A coat of arms, logo or emblem, can fail in its object if its spirit is not shared, 

when the design elements are not well executed and do not communicate. Heraldry, is a symbolic 

language used by institutions as an embodiment of their heritage, achievements and aspirations. 

The design typically has a shield, helmet and crest and may include other things. Once 

registered, the herald has authority. Countries without heraldic authorities to grant arms, 

usually invoke copyright laws to protect and coat of arms, emblems and logos that serve similar 

purpose. In Africa, the Egyptian pharaohs and Adinkra community for example, were identified 

by symbols that are heraldic. In Kenya, some of the common symbols or imagery that have been 

applied include animals, vegetation and people. Using a sample of 5 counties this paper analyses 

the emblem and the extent to which they serve their heraldic and design functions. The paper is 

mainly qualitative and the findings are presented under specific headings . It is proposed that 

guidelines or policy be developed to align the county emblems.   

 

Key words: Design, Coat of arms, emblems, heraldry, county governments.  

 

INTRODUCTION 

 

An emblem is a visual identity that expresses certain elements of communication between 

persons and communities in a specific manner. It is a graphic representation of elements held 

together in a specific style that is fashioned around the principles of heraldry. The elements 

include drawings, colour, texture, artefacts, environmental aspects such as mountains, water or 

vegetation. Emblems, once developed are registered within their jurisdictions for protection and 

also to guard against duplication and misuse.  Related to emblems are coat of arms and logos. 

The Coat of arms bears more authority while logos carry much less authority.  

 

There are several legal provisions in the Laws of Kenya that provide guidelines for the use, 

development and design of Coat of Arms. These include the College of Arms act of 1968, the Act  

No. 2 of 2002 and the Emblems and Names Act (CAP 99) of 2012. The 2012 Act is,  "An Act of 

Parliament to prevent the improper use of the National Flag and of certain emblems, names, 

words and likenesses for professional and commercial purposes, and to prohibit the display of 

certain flags." All the counties adopted this Act as part of recognition of their new status as 

government with authority.  

 

In South Africa, a provincial Coat of arms is the highest visual symbol of a province that 

operates very much like the Kenya county governments except that there are 9 provinces unlike 

the 47 counties in Kenya. The design and development of  their coat of arms, badges, emblems 

and other accessories followed a process that involved several institutions and stakeholders after 

which the designs were registered and protected under the Heraldry (Act No. 18 of 1962). The 
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act defines 'Coat of Arms' as '...any object or figure being a symbolic representation displayed in 

colours on a shield in conformity with the principles and rules of Heraldry, with or without a 

crown, helmet, crest, mantling supporters, motto or other accessories.' In the absence of a Coat of 

Arms, then there is reference of emblems, that include 'pennant, gonfalon, decoration, medal, 

seal, insignia of rank, any official rank...or kindred symbolic representation,' (National and 

Provincial Symbols, South Africa).  Detail of the Coat of arms are registered. 'Damages and 

misuse of registered heraldic representations, names, special names for uniforms' and penalties 

that arise from misuse are spelt out in the Act.      

 

The design process for example, in Gauteng Province in South Africa involved the Department 

of Arts, Culture, Science and Technology requesting for ideas from the general public. With 

additional input from the Cabinet, a brief was drafted and sent to a few agencies identified 

through the Design South Africa. The ideas were presented to the Cabinet who settled on one. 

The final Coat of Arms that was registered is full of meaning from the blue shield, to the gold 

colour and cornet. Two lions support the shield, and on the banner below is the motto, 'Unity in 

Diversity.' It may be noted that the name of the province is not part of the Coat of arms as can be 

seen in Figure 1. 

 
 

Figure 1: Gauteng Province Coat of arms 

 

Institutions involved in the design process for Guateng Province, for example, included the 

Department of Arts, Culture, Science and Technology, the Cabinet, the Government 

Communication and Information System (GCIS) and the Design South Africa and professional 

designers. 

 

The research questions 

 

For the development of county emblems in Kenya, several approaches may have been used, 

however, the emblems are not serving their purpose effectively; do not adhere to design 

principles and heraldic principles. Research has not been undertaken to establish the most 

appropriate development process that guarantees acceptable Coat of arms. This paper attempts to 

answer the questions below: 

 

What was considered in the design and development of the emblems?  

Were there any policy guidelines provided for the design and development of the emblems? 

Were design professionals or institutions involved in the design and development of the 
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emblems? 

Are the Coats of arms registered and grant issued by the College of arms?  

 

METHODOLOGY 

 

This paper is an exploratory exposition that attempts to highlight the process of design and 

development of Coat of arms that can serve multiple purposes.  The author is informed by 

several years of professional design practice, research and training. The paper responds to voices 

of dissent that are rising against some of the emblems that have been developed for the counties. 

data was collected mainly using secondary sources. However, discussions with professional 

designers drawn from alumni of the universities in Kenya was held. They are also members of 

Design Kenya Society that is one of the professional design associations in Kenya that aims to 

promote professional practice and lobbies for more recognition of design as a key driver for 

economic growth.  

 

DISCUSSIONS 

 

The Kenya Government Coat of arms  

  

With the promulgation of the new constitution in 2010 and the creation of 47 county 

governments, many of them sought to hurriedly develop visual identities that used the National 

coat of arms or emblem (Figure 2) as a reference point with the two lions, flag in the middle and 

a motto at the base. Up to that time, the Government Printers were the only authorised printers 

for all government documents. The use of one appointed printer ensured the reproduction and 

adherence to certain guidelines on use of Coat of arms. However, this monopoly was revoked to 

allow other business entities benefit from government printing tenders. As a result, it was noted 

that, "What has suffered badly since, is the misapplication of usage guidelines. Perhaps the worst 

thing that design can bring to an official document, is to make it unofficial," (ARK, 

http://arkafrica.com). To illustrate the misapplication, the ARK agency put the two 

representations side by side (see Figure 2).  

 
Figure 2: Two presentations of the coat of arms. 

 

The Coat of arms on the right side uses the heraldic lion representation with flamed tails. On the 

left is the "African" lion version with black manes and clawed feet. The colour hues is also 

markedly different whereas on the right, the lions are more golden in colour and the green is 

"richer" and the background at the base is more red, on the left, there is a more pronounced 

yellow, a paler green and the background at the base is brown. These flaws in design amount to 
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misrepresentation. Pantone Colour chart, a global colour reference library,  provides a coded 

guide for the over 5,000 colours for standardized colour reproduction. Each colour has a code for 

example PANTONE 18-3838 Ultra Violet (www.pantone-colours.com) that has been declared 

the colour of the year 2018. It may be noted that the county emblems have little consideration for 

colours and colour combinations. Those that have registered Coat of arms, have not registered 

the colours according to the pantone range. The registration in this case is important because it 

guides designers and printers during reproduction and representation.    

 

The ARK, a branding company, proceeded to provide an accurate copy of the Kenya Coat of 

arms for public use that "allows the rich and meaningful detail of the elements of the Coat of 

arms" for use in print and digital applications. One major element that ARK corrected was the 

two lions from the heraldic lions to the African lions. The misapplication of the National Coat of 

arms, is one of the signs of derision of design principles. ARK decried that, "the 

misrepresentation of the Coat of arms - the state’s logo, so to speak – reflects badly on us. It 

results in diluting the authority of the agency or office involved, and risks ending up as comic 

fodder in the annals of social media. We feel that it is our patriotic duty to provide a high quality 

vector format for both applications of the Coat of arms." Although the ARK has provided the 

accurate Coat of arms as seen in Figure 3 free in various versions for reproduction, mistakes and 

misrepresentations are common.  

 

 
 

Figure 3: The Kenya Government coat of arms  

 

 

This paper takes the view that the Kenya counties find themselves caught in this weak design 

foundation for the development of their Coats of arms and as a result most of them do not meet 

the good design threshold.   

 

Coat of arms are designed and fashioned around heraldry principles of design that can be traced 

back to the 15th Century Europe. Heraldry, is a symbolic language used by institutions as an 

embodiment of their heritage, achievements and aspirations. Heraldry, "is a broad term, 

encompassing the design, display, and study of armorial bearings" (Wikipedia, Coat of arms). 

Armorial is an illustration of heraldic achievement, also referred to as the "Coat of arms" or 

symbol of sovereignty as more commonly used today. The design typically would feature "a 

shield, helmet and crest, together with any accompanying devices, such as supporters, badges, 

heraldic banners and mottoes" (Wikipedia, Coat of arms). 
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Armorial Bearings 

 

The armorial bearings on the Kenya Coat of arms include an African shield that has two sharp 

ends (top and bottom) accompanied by two crossing spears. It also borrowed heavily from tribal 

symbols by introducing a cockerel. The motto of the independent Kenya "Harambee" was 

introduced to symbolize the unity of purpose that was needed to develop the newly independent 

Kenya. The coat of arms, adhered to the heraldic principles and was duly registered. The Coat of 

arms may be used by Government ministries and agencies, statutory and non-statutory 

authorities, the parliament, law courts and tribunals. However, ARK agency notes that, few of 

these agencies pay attention to the identity symbol, and there is no provision to designers of 

tangible stuff to work with in the form of guidelines. As a result there is misuse and abuse of the 

instruments. The ARK gave an example of misspelling and slanted orientation of the Coat of 

arms. Visual elements and legal instruments of the country such as the map have been 

represented slanted in orientation by government agencies, in some instances the map is split 

(see Figure 5).  

 
 

Figure 4: Coast Water Services Board 

 

 

Consultation with specific agencies or stakeholders such as design institutions or professionals. 

This can be seen in the case of Gauteng province of South Africa. They contacted ten design 

agencies for expert input and advice before completion and registration of their Coat of arms.  
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Figure 5: National Irrigation Board logo 

 

The National Irrigation Board use a logo that depicts the country split into two with a water drop 

in the middle (see Figure 5). It is a depiction of the irrigation process. Although it has achieved a 

strong graphic representation, it also portrays an equally strong communication of a "divided" 

country (dysfunctional). Chapter 99 of the laws of Kenya articulates the use of national Flag, 

Emblems and Names Act. The act is silent or assuming on the image of the map of Kenya and 

boundaries. For this reason, logos like that of Coast Water that depict the country Kenya in this 

form may be contravening a law or if not, then there is a need for a law to prevent this form of 

visualization that misrepresents the country.  

 

Design principles applied 

 

Graphic elements include the use of or combination of form, texture, layout, colour, symbols and 

lines. the resulting emblem or Coat of arms should exhibit  design principles and these include 

aesthetics, harmony and balance. In the process, it is expected that the outcome will be 

communicating. To illustrate this point we can reference the Nike logo' designed in 1971, by 

Carolyn Davidson, a graphic design student by then. It is a "simple" tick is full of meaning. In 

Greek mythology, Nike is the Winged Goddess of Victory. The mythology associations for the 

brand Nike are flight, victory and speed." (www.magneticstate.com).  

 

The second example is the Rio Olympic logo that was designed in 2016 by Tatil Design de Ideias 

and Dalton Maag focused on the people of Brazil, the host country, Gelli, the creative director 

said, "the logo was not designed for designers, but for everybody in the world, it represents 

Brazil's energy and how we receive people," (McCue, 2016).  Gelli explained that the curves in 

the logo were from the mountains in Rio de Janeiro, the infiti design is iconic and has good 

meaning in all the cultures, and with an intended 3-D essence. On the colour, Gelli explained that 

Rio is a very colourful city and culture, the colours connected with their nature, green for the 

nearby forest (Tijuca Forest), blue for the ocean that inspires them, and yellow/orange from the 

warm temperature. The design explored 3-dimensional form in a 2-dimensional object and 

results in an animated logo that is "alive".  
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Figure 6: The Rio 2016 Olympic logo created by Tatil Design 

Source: 99u.com 

 

Abstraction 

 

Abstraction is used in design when manipulating images and obscuring realistic representation as 

a means of graphic communication. Abstraction typically starts with a 'known' realism and 

progresses into abstract representation. This popular art form can be traced to the Cubist period 

with famous artists such as Picasso. In the Nike logo in Figure 6, visual elements are reduced to 

basic non-representational non-realistic images through abstraction. The angle of the stroke, the 

thinning of the stroke and the thickness of the stroke converge to create the Nike  logo. The 

known reality in the Rio logo of mountains, and ocean is abstracted into three 'simpler' forms 

floating in bliss. Distorted proportion is also closely associated with abstraction. An example of 

this is where, insects are illustrated as larger than human beings or human beings are made to be 

larger than buildings.   

 

 

Aesthetics 

 

Aesthetics is important to design communication because it can define style and identity. It is 

diverse and each culture has rules and traditions that define the material, style, and scale of 

application. In application, one aesthetic may be considered different from another aesthetic by 

another person. This is because judgement and appeal is subjective and maybe influenced by 

exposure, culture and environments. However, several products, arts and environments have 

been able to achieve broad acceptance across cultures as aesthetic. It can also be said that 

increased exposure and cultural interaction has expanded the scope of acceptance of aesthetic. 

The more typical African aesthetic may refer to enchanting land and seascapes, environments, 

wilderness, green and floral kaleidoscope of colours, irregular and sinuous lines and sculpted 

forms for example, the clawed lion or bird feet on furniture. Community chiefs and leaders had 

their own sets of symbols understood by the clan and community.  

 

Heraldic inference between the western heraldry and African heraldry can be seen in Egyptian 
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pharaohs such as King Tutankhamen (1341 BC - 1323 BC), fondly referred to as King Tut, 

whose artefacts influenced the Art Deco movement and continues to influence global design 

trends. The young pharaoh wore a royal cobra headdress (URAEUS)  and held a shepherds crook 

and flail (symbols of royalty). These were symbols of supreme power in Egypt. On the golden 

adornment in which the mummified body of King Tut was found, were Egyptian hieroglyphic 

writings. The discovery of King Tut's  tomb shed a lot of light on African symbolism.  

 

Another graphic example of African symbolism can be seen in the Adinkra symbols of Ghana.  

Each of the symbols, origin, meaning, use and method of production or reproduction were 

embedded in the traditions of the Ashanti. The symbols have been broadly applied to jewellery, 

architecture, fashion, interiors and furniture.  

 

The Coat of arms development by counties in Kenya 

 

For the development of county Coat of arms in Kenya, some counties opted to run competitions 

to identify appropriate emblems, others looked inwards to inherent local talent. Donna Pido, a 

design professional in Kenya, gives examples of Kilifi and Tana River counties Coat of arms as 

more successful (Pido, 2017). The two are fashioned around the European heraldic principles 

(see Figure 7).  

 

 

 
 

Figure 7 Kilifi county and Tana River county Coat of arms 

 

Some counties advertised for design proposals in the media. The advertisements however did not 

provide enough guidance for effective design and development. Some advertisements excluded 

individuals and groups who may have made better contribution to the design. For example, 

Kakamega county advert specified that the designer must be a  resident of Kakamega and they 

could only submit one design each. The advertisements sometimes restricted the designs to come 

from specific interest groups within the counties (such as youth) and they excluded some 

institutions such as universities and they did not provide enough guidance on the armorial 

bearings.  

 

It is also thought that many of the counties were rushed to develop the Coat of arms. In 2011 (a 

few months after the creation of the counties), the then Attorney general, urged the counties to 

urgently develop their Coats of arms as, "The use of Coat of Arms, especially in the disciplined 

forces and churches, serves as a sense of recognition, pride, belonging and an encouragement of 

a lifestyle based on honour and recognition of the responsibility and service to others," (Wako, 
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2011). 

 

 
Figure 8: Nandi County Coat of arms 

 

Nandi County referenced the National Coat of arms in their design. The armorial bearings are 

similar for example the symmetrical balance, shield and lion, except that one lion is replaced 

with a Nandi warrior. The Nandi warrior is historically significant in the history of the Nandi 

people. The other visual elements in the design are the milk gourd, cow and maize and tea that 

symbolize farming. Green is a dominant colour probably because farming is the major economic 

activity.  The lion is rendered in two dimension while the warrior has a more realistic rendering. 

The warrior is holding a shield that is barely visible and a spear. In a departure from the National 

Coat of arms design, the 'Nandi County' is clearly written in bold on a banner as the header in the 

emblem. At the base is 'Nandi gaa Kaburwo' which serves as the motto in the heraldic principles. 

The warrior is the weakest aspect of the emblem because of the grey colour and the detail that 

the designer tried to capture such as the facial expressions.  The black outline on the bigger 

shield also 'over power' the thinner lines on the warrior in visual weight.   

 

Many counties have depicted farming activities and livestock because, in general Kenya is an 

agricultural country. Other animals that have been depicted include camels, chickens, goats and 

sheep. Tea and coffee are found in some parts of the county and they are also  depicted in their 

emblems.   

 
 

Figure 9: Trans Nzoia county Coat of arms 
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Trans Nzoia county Coat of arms (Figure 9) has a visually symmetrical arrangement and can be 

said to have referenced heraldic principles.  Two antelopes anchor the shield very much like the 

lions anchor the shield in the National Coat of arms. Within the shield, the armorial bearings that 

represent the economic activities of the county are placed.  The Nandi county Coat of arms is a 

stronger and more calculated visual representation because they have kept fewer images or 

elements, a cow, "mursik" (sour milk), grain and an indigenous musical instrument. The choice 

and contrast in colours in the Trans Nzoia Coat of arms is more appealing than the Nandi Coat of 

arms colours that are very strong. The Trans Nzoia county with the text reversed out of a soft tan 

colour, makes it less visually strong but more restful and stable and contemporary. When reduced 

further, the words may not be legible. Like the Nandi emblem, the name of the county is on the 

top banner and motto at the base. The Coat of arms is contained within a black border line.   

 

West Pokot county have all the economic and livelihood activities represented in their Coat of 

arms.  The motto is in the form of a pronounced word, "government" followed by a whole 

sentence, "Transforming lives through sustainable development." ideally, that sentence should 

not be part of the Coat of arms (See Figure 10).  

 

 
 

Figure 10: West Pokot coat of arms 

 

When you give design considerations for reducibility and legibility then the Coat of arms will 

lose clarity and become a blur. There is an acceptable level of clarity of elements or armorial 

bearings and the sentence cannot serve the purpose well in that regard. 

 

 
 

Figure 11: Baringo County Coat of arms 

 

 

Baringo county armorial bearings include two revered animals namely the ostrich and rare kudu 
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antelope anchoring a shield. At their feet is a Turkana stool/headrest and a milk gourd. It does not 

have too many elements or features, however, the proportions are disturbing (Figure 11). The 

ostrich and antelope are much larger than in proportion to the shield and the other elements. The 

representation of the ostrich and antelope are good, however the same cannot be said of the 

headrest and gourd that are placed against the green backdrop. The map of the county is placed 

in the middle of the shield. Unlike Nandi and Trans Nzoia, Baringo County Government is on the 

base banner, where the motto would have been.   

 
Figure 12: Turkana county emblem 

 

The Turkana county emblem has taken the form of a work of art, depicting a man and woman, 

the 'cradle of mankind' imagery, mountain, camel among other things (Figure 12). Replacing the 

shield is a cloak that is typically worn by women. The motto at the base of the banner, 'pamoja 

tujijenge', is hand written. Unlike the other counties, Turkana county is not written on the 

emblem. So, whereas, detail is good, a graphic representation is more desirable for purpose of 

the emblem. The tip of the walking stick held by the woman is surprisingly close to the face a 

situation that could be sorted by graphic representation. This also includes abstract representation 

and block colours that are easily distinguishable away from the grey scale drawing. The images 

in the middle section below the camel are too small and crowded thus they cannot serve their 

purpose well. At this stage of devolution, maybe it is important to have the name of the county as 

part of the emblem. 

 

Machakos county, boasts an urban populace partly because of its closeness to Nairobi County 

that is the economic hub of the country. Much like the Turkana County emblem, "Machakos 

County" is not stated on the Coat of arms or emblem. It has an assortment of armorial bearings 

that includes a cow, ostrich feathers, Akamba traditional bows and arrows, a moran knife, a cow 

horn among other things (Figure 13). An attempt was made at maintaining symmetrical balance 

although the bearings appear too busy in their visual rendering. The motto banner is written in 

Kamba dialect, 'Kyaa kimwe kiyuaa ndaa.'   

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

404 | P a g e  
 

 
 

Figure 13: Machakos county Coat of arms 

 

 

The text is not well executed, it looks handwritten. The border also is not well executed. The 

base of the Coat of arms has several technical flaws apart from the border line. The spear heads 

sticking out at the two ends do not fit well into the Coat of arms.  The cow atop the shield is not 

appropriate. It would be expected that an animal such as the cow would have its feet on the 

ground. Pido commented that, "Machakos county has digitally distorted the image of a European 

shield, placed too many elements on it and has manipulated images of what look like ostrich 

feathers in a way that makes them unrecognizable."  

 

Design observation and recommendations 

 

From this brief presentation of county Coat of arms, it can be seen that several design 

observations can be made. The inspiration for the design in most of the Coat of arms is good 

because they draw from indigenous culture, environment and their individual diversity. 

 

Most of the counties did not have access to the much needed design expertise that would have 

assisted in the arrangement of the armorial bearings, consideration of heraldic principles and 

design principles. It would have ensured the text is well rendered and arranged.  

 

There is need for consistency in the basic design principles for the Coat of arms. This should 

include the inclusion or exclusion of the name of the counties within the Coat of arms. The 

placement of the name if considered needs to be defined so that the name of the county is not 

made to look like it is the motto or that the vision is part of the Coat of arms. 

 

For purpose of reduction and reproduction, colours used within the Coat of arms need to be 

clean, clear and reproducible.  Reference to Pantone colour range is necessary for reference and 

consistency in reproduction.  

 

Arrangement of armorial bearings within the Coat of arms, needs professional design input 

before registration. This may involve manipulation and abstraction of elements so that the Coat 

of arms is aesthetic and in harmony.   

 

The advertisements for the provision of design for Coats of arms were biased and did not favour 
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some groups who may have made better contribution to the design. The advertisements need to 

be better developed with the focus on the effectiveness of the Coat of arms.       

 

The general technical execution of the Coats of arms is not acceptable. There are counties that 

have pictorial renderings of various features as their armorial bearings. Some of them have 

elevated paintings into armorial bearings. The typefaces and text used are not well executed. 

 

Poor or inadequate manipulation of graphic elements resulted in the Coat of arms looking more 

like emblems and logos and thus not serving their purpose. The emblems are not ready to be 

escalated into heraldic symbols that can be registered as Coat of arms.     

 

The College of arms and other relevant government institutions need to establish minimum 

standards for the development of Coat of arms and related visual elements before registration.   
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Ikisiri 

Upataji wa elimu na maarifa ni shughuli isiyo na kikomo katika maisha ya mwanadamu. Ili kuimarisha 

shughuli hii, lengo la nne la Maendeleo Endelevu linamhitaji kila mwanafunzi kutoachwa nyuma kwenye 

ujifunzaji na upataji wa maarifa. Lugha ni chombo muhimu katika ufundishaji na ujifunzaji wa somo lolote 

lile. Hivyo basi, ipo haja ya kumwelekeza  mwanafunzi kufikia viwango toshelevu vya umilisi wa lugha, kama 

chombo cha kujipatia elimu na maarifa ya kudumu maishani. Nadharia ya umaizi mseto, iliyoasisiwa na 

Howard Gardner inatambua kuwepo kwa aina tofautitofauti za vipawa katika kikundi cha wanafunzi. Vipawa 

hivi vinastahili kupaliliwa na kukuzwa kwa kutumia mikakati tofautitofauti inayomshirikisha kila mwanafunzi. 

Naye Lev Vygotsky anapendekeza kutumika kwa mfululizo wa mikakati ya kumwimarisha kila mwanafunzi ili 

afikie kilele cha matamanio yake kielimu. Ili kuchochea ukuaji wa vipawa na kumshirikisha kila mwanafunzi 

kwenye somo, mwalimu analazimika kuteuwa na kutumia mikakati kadha anapofundisha. Makala haya 

yanatathmini mbinu, mikakati na nyenzo shirikishi zinazofaa kutumika katika ufundishwaji wa Kiswahili kwa 

lengo la kukuza kipawa cha kila mwanafunzi darasani. Mikakati yenyewe inajadiliwa kwa kuangazia 

utekelezwaji wa mtaala mpya wa elimu nchini Kenya, unaopendekezwa kutumika kuanzia mwaka 2019. 

Mjadala kwenye makala haya unalenga kujenga uhusiano kati ya nadharia na utekelezwaji wake kwenye 

shughuli za ufundishaji na ujifunzaji wa lugha ya Kiswahili kama wenzo wa kutimiza malengo ya kitaifa na ya 

kimataifa kuhusu elimu. 

Maneno muhimu: ufundishaji, mikakati shirikishi, umaizi mseto.  
Utangulizi 

Kaulimbiu ya Malengo Endelevu ni ‘Kutomwacha mtu yeyote nyuma’. Hii ina maana kuwa mikakati yoyote 

ya kuleta maendeleleo ya kijamii, kisiasa na kiuchumi sharti iwashirikishe washika dau wote ili kuwepo 

ufanisi unaoaminika na wa kudhihirika.  Mataifa mengi ulimwenguni yametambua umuhimu wa 

kuwashughulikia raia wake kwa pamoja, licha ya tofauti zao za kimaumbile, kimazingira, kidini na za 

kiuchumi. Kushirikishwa huku kunalenga kupunguza umaskini, makali ya njaa, kuimarisha viwango vya afya, 

elimu, ajira na kuhifadhi mazingira kwa manufaa ya sasa na ya vizazi vijavyo (United Nations, 2016). Elimu 

inatambuliwa kuwa chombo muhimu cha kuzingatisha maarifa, kubadili mitazamo hasi, kukuza tafakari na 

kuleta uvumbuzi wa kuboresha maisha ya binadamu. Kati ya Malengo Endelevu, lengo la nne ni kuwezesha 

upataji wa stadi za kimsingi na za kiwango cha juu cha maarifa, yakiwemo ya kiufundi na ya kitaaluma.Upataji 

wa maarifa haya unapaswa kendelezwa katika maisha ya mwanadamu bila kikomo.  

Mbali na maarifa, elimu inatarajiwa kumzingatisha mwanadamu stadi na amali maalum ili kumwezesha kuishi 

vema na kuchangia utatuzi wa mambo ndipo maendeleleo yapatikane. Mchakato wa utatuzi wa mambo 

unashirikisha utumiaji wa umaizi na tafakari ili kuhamisha maarifa na stadi alizo nazo mtu, kwa kufanya 

maamuzi au vitendo vinavyoweza kusuluhisha matatizo katika jamii. Lugha, kama chombo cha mawasiliano,  

humwezesha mtu kupata maarifa mapya, stadi na mbinu za kumwezesha kuishi na kutagusana na mazingira 

yake. Hivyo basi pana umuhimu wa kujifunza lugha kwa njia zinazoimarisha mawasiliano, utangamano, 

umakinifu, udadisi na utendaji katika maisha ya mwanafunzi.   

Kiswahili ni Lingua Franca barani Afrika. Katika Ukanda wa Afrika Mashariki, Kiswahili ndiyo lugha 

inayotambulishwa zaidi na utamaduni, amali na siasa za kijamii. Kwenye mitaala ya elimu, Kiswahili ni somo 

la kumzingatisha mwanafunzi stadi na kaida za mawasiliano katika miktadha mbalimbali ya maisha ya jamii 

kama vile biashara, michezo, kwenye viwanda vya Jua Kali, maabadini, kwenye ulingo wa kisiasa na katika 

hafla za kitamaduni. Jumuiya ya Afrika Mashariki imependekeza kuwa mitaala ya elimu kwa mataifa 

wanachama inapaswa:  

a) Kutelekezwa kwa mwelekeo unaomlenga zaidi mwanafunzi kwa kuseta hali, matamanio, ilhamu na 

uwezo wake, mbali na kuhimiza haki za kibanadamu. 

b) Kuweka wazi aina za uwezo unaolengwa kuimarishwa kwa mwanafunzi na kutaja namna ya 

kutathmini kutimizwa kwa uwezo huo. 
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c) Kuimarisha ufundishaji kwa mwelekeo mseto ili kujenga uhusiano kati ya masomo tofautitofauti, 

kuhusisha maarifa na mazingira, kukuza mchango wa mwanafunzi kwa ujifunzaji na kuwezesha 

upokezi wa maarifa kwa umoja wake. 

d) Kuimarisha vipawa vya kila mwanafunzi, kuvitumia vipawa hivyo kwa upataji wa maarifa na 

kuvikuza ili kukidhi matamanio na mahitaji ya kila mwanafunzi. 

(East African Community, 2014) 

Kwa ufupi, mitaala ya elimu katika mataifa wanachama wa Jumuiya ya Afrika Mashariki inalenga 

kumshirikisha mwanafunzi kwa kuchakata, kupata na kutumia maarifa ili kutatua migogoro, majanga na 

umaskini  kwenye jamii ndipo maendeleo yanawiri. Ufundishaji wa Kiswahili kama somo la lazima unafaa 

kumwezesha mwanafunzi kutimiza ndoto alizo nazo kuhusu vipawa vyake na kumtimizia matarajio yake 

maishani ili aishi kwa amani.  

Kwa wanafunzi wengi nchini Kenya, Kiswahili ni lugha yao ya pili kutokana na urasmi wa kufundiswa shuleni 

kama somo la lazima.  Aghalabu, mwanafunzi huja shuleni akiwa tayari na maarifa kuhusu lugha ya kwanza 

ambayo ndiyo lugha-mama.  Kwa maoni ya Vygotsky, ujifunzaji wa mtoto huanzia nyumbani. Yale ajifunzayo 

shuleni humkuta akiwa tayari na maarifa ya awali kama vile kuhesabu, kugawa, kuongeza, kuitika, kusalimu 

na kujieleza (Vygostky, 1978). Ni jukumu la mwalimu wa Kiswahili kubaini kiwango cha ukuaji wa 

mwanafunzi ili aratibu mafunzo ya mtaala yanayoweza kupokelewa na kufasiriwa na mwanafunzi wa kiwango 

hicho. Hata hivyo, kiwango cha ukuaji wa akili ya mtoto si kizingiti kwa uwezo wa kujifunza maarifa 

yaliyozidi kiwango hicho. Pana uwezekano wa mtoto wa kiwango fulani cha ukuaji kujifunza na kutekeleza 

maarifa zaidi ya kiwango chake kwa kusaidiwa, kuchangiwa na kuimarishwa na mwalimu au wanafunzi 

wenza. Vygotsky (keshatajwa) anakiita kiwango hiki cha juu cha maarifa kuwa ‘Eneo la Kilele cha Ukuaji’.  

Makala haya yanatathmini mikakati ya kufunza Kiswahili kwa mtaala mpya wa shule za upili nchini Kenya 

kwa kuzingatia nadharia ya umaizi mseto ili kumshirikisha mwanafunzi na kupalilia vipawa vyake (Kenya 

Institute of Curriculum Development, 2017). Ufundishaji unaohimizwa ni ule unaomwezesha mwanafunzi 

kufikia matamanio yake na hasa eneo la kilele cha ukuaji. Sehemu ya kwanza ya makala haya inafafanua 

nadharia ya umaizi mseto kwa mujibu wa Howard Gardner (1993). Uhusiano wa nadharia hii na ufundishaji 

wa Kiswahili kwa lengo la kutimiza Malengo Endelevu unabainishwa pia. Katika sehemu ya pili, vipengele 

vya mtaala mpya unaosistiza uimarishwaji wa vipawa, vinajadiliwa. Mielekeo inayochangia utekelezwaji wa 

mtaala mpya wa Kiswahili inatathminiwa. Hii ni pamoja na ufundishaji kwa mwelekeo wa kimawasiliano, 

mwelekeo  wa kimajukumu na mwelekeo mseto. Mielekeo hii ina mchango mkubwa kwa kuimarisha utendaji, 

ubunifu, kujiamini na utumiaji wa maarifa aliyo nayo mwanafunzi kwa utatuzi wa mambo.  

Kiini cha makala haya ni kubaini mikakati shirikishi inayochangia ukuaji wa vipawa vya wanafunzi. Sehemu 

ya tatu inapambanua mikakati ya kumfikisha mwanafunzi kwenye eneo la kilele cha ukuaji. Mikakati hii ni 

pamoja na ufundishaji wa vitendo, ufundishaji wa kuongozwa, kazi mradi, utatuzi wa mambo na vikundi kama 

njia ya kuwezesha kutimizwa kwa Malengo Endelevu. 

Nadharia ya Umaizi Mseto kwa Ufundishaji wa Kiswahili 

Dhana ya umaizi inafafanuliwa kwa njia mbalimbali kutegemea wasomi. Kamusi Kuu ya Kiswahili inafafanua 

umaizi kuwa ni “Uwezo wa kubaini au kufahamu jambo fulani”(Baraza la Kiswahili la Taifa, 2015). Katika 

ujifunzaji, umaizi ni uwezo alio nao mwanafunzi wa kutambua, kutumia na kufasiri maana ya maneno katika 

lugha. Umaizi pia unaweza kuchukuliwa kuwa uwezo alio nao mtu, wa kufahamu jambo au maarifa kuhusu 

taaluma fulani (Koenig, 2009). Lakini, umaizi ni zaidi ya utambuzi au ufahamu wa dhana na maarifa. Gardner 

(keshatajwa) anaongeza kuwa umaizi ni uwezo wa kuunda na kusuluhisha matatizo, kuunda vitu au kutoa 

huduma zinazothaminiwa katika utamaduni fulani au jamii (Zhou, 2014). Kutokana na vijelezi hivi, umaizi 

mseto ni dhana inayorejelea kuwepo kwa zaidi ya aina moja ya uwezo. Uwezo huu ni wa kuzaliwa nao na 

humwezesha mwanafunzi kupata maarifa mapya, kuyafasiri akilini, kuyahusisha na maarifa ya awali, 

kuyahifadhi na kuyatumia katika utatuzi wa mambo. Baadhi ya matatizo yanayohitaji kusuluhishwa katika 

ujifunzaji wa lugha ni kudumisha mawasiliano kama vile kujuliana hali, kutoa maoni kuhusu masuala ibuka, 

kuandaa ilani kwa madereva kuhusu kuporomoka kwa barabara kutokana na mafuriko, kuendeleza mjadala 

kuhusu uhasama wa kisiasa, kutoa mafunzo kuhusu jinsi ya kuzuia mkurupuko wa maradhi; miongoni mwa 

masuala mengine mengi. Utatuzi wa mambo haya unamhitaji mwanafunzi kuwa na ufahamu wa kina kuhusu 

lugha kama vile sarufi, msamiati, kaida za matumizi, sajili maalum na dhima zinazotekelezwa na lugha. Dhima 

hizi ni kama vile: kuwasiliana, kukuza uhusiano mwema, kuonya, kutambulisha jamii, kuhifadhi historia na 

utamaduni wa jamii; miongoni mwa nyingine. 

Nadharia ya umaizi mseto inajumuisha aina nane za umaizi. Kabla ya kutaja aina nane za umaizi ni muhimu 
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kuweka wazi machukulio ya Gardner katika nadharia hii. Kulingna na Zhou (2014) kuna mihimili ifuatayo ya 

umaizi mseto: 

a) Kila binadamu anamiliki aina zote za umaizi,  japo kwa viwango tafauti. 

b) Kila binadamu ana aina moja kuu ya umaizi inayomtambulisha na kumfanya apendelee kuitumia zaidi 

katika upataji wa maarifa kuliko aina nyingine. 

c) Ujifunzaji wa maarifa yoyote unaweza kuboreshwa ikiwa mwalimu atakadiria umaizi 

unaomtambulisha kila mwanafunzi katika darasa lake; na kupanga mikakati inayomlenga ya 

kufundishia. 

d) Kila aina ya umaizi imetengewa sehemu maalum katika ubongo wa binadamu. 

e) Aina zote nane za umaizi zinaweza kuchangiana na kuimarishana kwa pamoja au kila aina ya umaizi 

itumike pekee yake wakati wa kujifunza.  

f) Pana uwezekano wa kuwaainisha wanadamu kwa kutumia mitindo wanayopendelea katika kujifunza 

maarifa na stadi. 

Machukulio ya Gardner ni kuwa kila binadamu huzaliwa akiwa na uwezo wa kujifunza maarifa ikiwemo 

lugha. Mitindo ya kujifunza ndiyo inayotofautisha watu na kuamua kasi ya ujifunzaji. Hata hivyo, ujifunzaji 

unaathiriwa na mambo mengi, mbali na umaizi na mitindo ya kujifunzia. Katika makala haya, ninasistiza 

ujifunzaji wa lugha unaolenga kuboresha stadi za mawasiliano, ambazo aghalabu mtoto hujifunza bila hiari, 

hasa anapozibwia kutoka kwa mazingira yake.  Kawaida ya binadamu ya kutaka kuwasiliana na mwenzake 

humchochea kubwia lugha ya kwanza kwa kusikiliza, kuiga na kutenda; bila mafunzo rasmi.  Mtoto anapofika 

shuleni na kufundishwa Kiswahili kama lugha ya pili, anatarajiwa kutumia aina zifuatazo za umaizi kulingana 

na Gardner (1993): 

a) Umaizi wa kimatamshi au wa kiisimu. 

Huu ni uwezo wa kuelewa na kutumia lugha kupitia kwa stadi za kusikiliza, kuongea, kusoma na kuandika. 

Umaizi huu humpa utambuzi na utumiaji wa lugha-matamshi na lugha-andishi. Ingawa umaizi wa kimatamshi 

huchukuliwa kuwa uwezo wa kimsingi kwa mtoto yeyote asiye na ulemavu wa kimaumbile, baadhi ya 

wanafunzi hupendelea kujifunza kwa kumsikiliza mwalimu, kujieleza kwa maneno, kuandika na kuwasilisha 

tungo mbalimbali. Wanafunzi wenye umaizi wa kimatamshi wanaweza kupangiwa shughuli za ujifunzaji kama 

vile kuandaa na kutumia shajara, kucheza michezo ya kujenga maneno, vitanza ndimi, kushiriki kwa mijadala 

na kutunga na kuhakiki kazi za kifasihi. 

b) Umaizi wa kihisabati 

Mwanafunzi mwenye umaizi wa kihisabati huchukuliwa kuwa mwenye uwezo wa kukusanya, kupanga, 

kuchanganua na kufasiri data ili kupata maana fiche na kuitumia kufikia maamuzi au kauli fulani. Umaizi huu 

humwezesha mwanafunzi kuona uhusiano baina ya matukio au hali tofauti kwenye mazingira na kuunda 

ruwaza ya kuelezea uhusiano huo. Shughuli za ujifunzaji zinazomvutia mwanafunzi anayeegemea umaizi wa 

kihisabati ni kama: majedwali yenye data za kumfikirisha; ruwaza za kidhahania kuhusu dhana za kisayansi na 

kutumia data za kinumerali kusuluhisha mambo. Mwalimu anashauriwa kutumia data za tarakilishi, chemsha 

bongo na shughuli zinazohitaji umakinifu wa fikra ili kumshirikisha mwanafunzi anayetambulishwa kwa 

umaizi wa kihisabati. 

 

c) Aina ya nne  ni umaizi wa kimisuli. Kulingana na Koenig (2009) mwanafunzi aliye na umaizi wa 

kimisuli hupendelea kupokea maarifa kwa kutumia viungo vya mwili wake kugusa, kuigiza, kujiundia 

vifaa au kufanya ujarabati wa dhana kwenye maabara. Aliye na umaizi wa kimisuli pia hupendelea 

kushiriki kwa shughuli za michezo au kuzungumza kwa kushirikisha miondoko ya kimwili (Gardner, 

1993). Katika ufundishaji wa Kiswahili, ni muhimu mwalimu ampe mwanafunzi  fursa ya kujieleza 

akitumia viziada lugha kwenye maigizo au uigizaji bubu. 

d) Umaizi wa kimuziki huelekeza fikra za mwanafunzi kubaini mapigo ya sauti yanayojirudia na kuunda 

mkarara. Wanafunzi waliokoleza umaizi wa kimuziki hupendelea kuimba, kupiga mluzi, kucheza ala 

za muziki na kujitungia nyimbo na mashairi. Aghalabu, umaizi huu hutambulika mapema utotoni kwa 

sababu watoto wengi hupendelea kuimba, isipokuwa wale wenye ulemavu wa masikizi. Mwalimu wa 

Kiswahili anashauriwa kutumia nyimbo, maghani na mashairi andishi kutanguliza, kuendeleza au 

kuhitimisha somo. Ni vizuri ikiwa wanafunzi walio na vipawa hivi watashirikishwa kutunga, kukariri, 

kufoka au kuimba nyimbo zao darasani wakati wa somo la Kiswahili. 

e) Baadhi ya wanafunzi hudhihirisha mno umaizi wa mazingira halisi. Ujifunzaji wao huboreshwa zaidi 

wanapotoka nje ya darasa na kuzuru eneo lenye mazingira halisi kama vile mlima, mto, mbuga ya 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

409 | P a g e  
 

wanyama, chimbo la mawe au msitu. Wanapotambulisha wanyama na mimea katika mandhari yao, 

wao huona mazingira kuwa eneo la kuzalisha maarifa kwa umoja wake. Ili kushirikisha umaizi wa 

kimazingira, mwalimu anaweza kutumia mbinu ya ziara nyanjani, kazi mradi au kutumia nyenzo 

halisi kama vile video za maeneo maalum, mimea, matunda au wanyama kufunza mada kuhusu sarufi 

ya Kiswahili. 

f) Umaizi wa kimtagusano ni uwezo wa mwanafunzi kufasiri na kupokea hisia, himizo, hali na matendo 

ya watu wengine. Kwa mujibu wa Ellis (2003) mwalimu anahitajika kuwapa wanafunzi majukumu 

yanayohimiza kusaidiana na kuchangiana maarifa. Katika ufundishaji wa Kiswahili, majukumu ya 

kimakundi yanaweza kutumika kwenye utafiti wa maktabani, kazi mradi au mahojiano ya kupata 

maoni ya watu tofauti kuhusu sera mpya za elimu. Koenig (2009) anaongeza kuwa wanafunzi walio 

na kiwango kikubwa cha umaizi wa kimtagusano hupendelea kuwasikiliza wengine wakitoa maoni, 

kushauriana na kupanga shughuli zinazowezesha ushirikiano katika mazingira ya ujifunzaji. Aghalabu 

wanafunzi hao huwa na vipawa vya uongozi. 

g) Wanafunzi wengine hupendelea kujifunza maarifa wenyewe. Wao hujielewa kihisia, wanafahamu 

ubora na udhaifu wao. Wanajua wanachokitamani kutelekeza masomoni na hupenda kutafakari, 

kuchanganua dhana na kujitathmini wenyewe. Huu ni umaizi nafsi, unaomwezeha mwanafunzi 

kujipangia utaratibu wake wa kujisomea, kufatiti, kufanya mijarabu na kujipima weledi wake wa 

dhana. Aghalabu, wanafunzi wenye umaizi wa nafsi hawapendi kushirikishwa kwa vikundi. Aina hii 

ya umaizi hujumuisha aina nyinginezo  ili kumwezesha mwanafunzi kuwa na msukumo wa kibinafsi 

wa kuchakata maarifa. 

h) Umaizi wa kiutazamaji ni uwezo wa kujiundia maarifa kwa kujichorea picha au maumbo ya dhana 

akilini (Richards na Schmidt, 2010). Wanafunzi wenye umaizi wa kiutazamaji hujipatia maarifa kwa 

kutazama nyenzo kama vile picha, michoro, filamu, video, michongo ya kisanaa na mbinu ya 

maonyesho. Wanafunzi hawa hujieleza vema zaidi kupitia kwa sanaa kama vile uchoraji, ufinyanzi, 

uchongaji wa sanamu na uundaji wa maumbo. Wanapendelea kufikiri kwa kuunda picha akilini, 

kubuni na kuigiza, kusoma ramani na kufumbua mafumbo. Sehemu ya ubongo wao inayotumika zaidi 

ni ya upande wa kulia (Gardner, 1993). Mwalimu wa Kiswahili anashauriwa kutumia nyenzo za 

kisanii kama michoro, na kuwashirikisha kutumia sanaa zenye nakshi kwenye tarakilishi kuandaa 

nyenzo za kujifunzia.  

Nafasi ya Nadharia ya Umaizi Mseto kwenye Mtaala Mpya wa Elimu 

Tathmini iliyofanywa mwaka wa 2009 kuhusu mtaala wa mfumo wa elimu wa 8-4-4 ilibaini kuwa mfumo huo 

haukuruhusu kwa urahisi, mabadiliko ya kutambua  na kukuza vipawa vya mwanafunzi mapema, ili 

kumwandaa kwa utekelezwaji wa ajira kulingana na ilhamu zake (Republic of Kenya, 2010). Kwa mujibu wa 

ripoti ya kamati hiyo, mfumo wa elimu ulisistiza zaidi mwanafunzi kupita mitihani ya kitaifa ili aweze 

kuendelea na masomo. Matokeo bora ya mitihani yalichukuliwa kuwa kipimo cha kipekee cha kukadiria 

ufanisi na upataji wa ajira. Ushindani wa alama za juu kwenye mitihani ulihusishwa na kudorora kwa maadili 

ya kiusomi na kuchangia uozo wa maadili ya kitaifa. Kamati ikateuliwa ili kuratibu upya sekta ya elimu 

kulingana na ruwaza ya Kenya Vision 2030 na katiba ya Kenya 2010. Serikali ilitoa tamko rasmi kuhusu 

mabadiliko ya elimu na  mafunzo kwa kusema kuwa: 

a) Mfumo wa elimu uelekezwe na falsafa ya kitaifa. 

b) Mabadiliko yafanyiwe sekta ya elimu na mafunzo ili kukuza uwezo wa kila mwanafunzi. 

c) Mwanafunzi akuzwe kwa mwelekeo mseto ili kumuimarisha kiusomi, kihisia, na kimaumbile ndipo 

akuwe kikamilifu. 

d) Mtaala mpya uangazie ukuzaji wa vipawa na kushirikishwa kwa aina tofauti za umaizi. 

e) Kuanzishwe mfumo wa kitaifa wa kutathmini ujifunzaji. 

f) Mfumo wa elimu uhimize utambuzi na ukuzaji wa vipawa vya mwanafunzi mapema. 

g) Kuingizwa kwa maadili  na mshikamano wa kitaifa kwenye mtaala. 

h) Kuanzishwa kwa mikondo mitatu ya ujifunzaji katika kiwango cha juu cha elimu ya shule za upili.  

(Republic of Kenya, 2012) 

Ruwaza hii iliwaelekeza washika dau kuteuwa nadharia bunilizi za ufundishaji na ujifunzaji, ikiwemo nadharia 

ya umaizi mseto. Masomo ya Lugha na Fasihi ya Kiswahili yanapaswa kufunzwa kwa mwelekeo mseto ili 

kumpa mwanafunzi nafasi ya kutagusana na mazingira yake na kujitambulisha nayo. Mikakati inayoruhusu 

utendaji wa mwanafunzi inapendekezwa itumike ili kuchangia utekelezwaji wa nadharia ya umaizi mseto. 

Katika awamu ya pili ya elimu ya sekondari, Kiswahili kitafunzwa kama masomo mawili- Lugha na Fasihi. 
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Lugha ya Kiswahili itamhitaji mwanafunzi kujifunza aina na miktadha mbalimbali ya mawasiliano; aina 

tofauti za uandishi; aina za usomaji na uhakiki wa makala ya ufahamu. Pia mwanafunzi atajifunza sarufi 

pamoja na misingi ya tafsiri. Mafunzo haya yanalenga kumwandaa mwanafunzi kujiunga na taaluma kama 

vile: burudani, uanahabari, uandishi, ukalimani, ualimu na siasa (Kenya Institute of Curriculum Development, 

2017).  

Somo la Fasihi ya Kiswahili nalo litampa mwanafunzi fursa ya kujifunza fasihi simulizi; fasihi andishi; 

uhakiki wa tanzu mbalimbali za fasihi andishi; kutazama maigizo ya kazi za fasihi; kutazama mijadala ya 

uhakiki wa fasihi; kushiriki kwenye tamasha za uigizaji; kufanya utafiti na kazi mradi kuhusu fasihi simulizi; 

kushiriki kwa mijadala inayoshirikisha shule mbalimbali kuhusu uhakiki wa vitabu teule vya fasihi. Lengo la 

kufunza Kiswahili kwa mtaala mpya ni kuimarisha uwezo wa kuwasiliana; kuthamini maadili ya kijamii, na 

kukuza uwezo wa mwanafunzi wa kutumia lugha kwa manufaa ya kibinafsi na ya kijamii. Ili kutimiza lengo 

hili, nadharia ya umaizi mseto inafaa zaidi kutumiwa katika ufundishaji unaomlenga na kumshirikisha 

mwanafunzi. 

 Mbali na masomo ya lugha, umaizi mseto unaweza kutumiwa kujifunza maarifa na stadi maalum katika 

masomo ya Sayansi, Teknolojia na Mawasiliano; Huduma kwa Jamii; Sheria na masuala ya kimaadili; Sanaa 

za maonyesho; Sayansi za michezo na ufundi. Masomo ya aina mbalimbali yameteuliwa na kuingizwa kwenye 

mtaala mpya ili kushirikisha kila aina ya uwezo na ilhamu ya mwanafunzi katika kutimiza Malengo Endelevu 

yanayohusu umaskini, njaa, mazingira na afya , ajira pamoja na elimu.  Ili kuteuwa mikakati shirikishi ya 

kufunzia Kiswahili, mwalimu anastahili kuwa na ufahamu kuhusu mielekeo bunilizi ya kutekeleza mtaala 

mpya. 

Mielekeo ya Kufundishia Mtaala Mpya wa Kiswahili 

Hakuna mwelekeo mmoja unaoweza kutumika kwa kukuza umaizi mseto katika ufundishaji na 

ujifunzaji wa Kiswahili. Katika kuteuwa mwelekeo wa kufundishia, mwalimu anapaswa 

kuzingatia shughuli zinazoweza kutekelezwa na mwanafunzi ili kuchangia umilisi na ustawishaji 

wa mawasiliano kwenye miktadha mbalimbali. Ni muhimu pia kuteuwa mwelekeo 

unaomzingatisha mwanafunzi mbinu za kutagusana na mazingira yake katika: kuwasiliana; 

ukusanyaji wa data za kifasihi;  uchanganuzi na uhakiki wa masuala ibuka na yale ya fasihi; 

kuigiza na kutafsiri matini mbalimbali yakiwemo yale ya fasihi za lugha nyingine. Ili kutimiza 

malengo haya, ninapendekeza Kiswahili kifunzwe kwa kuzingatia mielekeo mitatu- mwelekeo 

wa kimawasiliano; mwelekeo wa kimajukumu na mwelekeo mseto. 

a) Mwelekeo wa Kimawasiliano 

Unajumuisha mapendekezo ya nadharia kutoka kwa taaluma mbalimbali kama vile: Isimu, 

Saikolojia, Anthroplojia, Pragmatiki na Uchanganuzi wa usemi (Kumaravadivelu, 2006). 

Mtazamo huu ulichangiwa zaidi na wanaisimu kama vile: Noam Chomsky, Michael Halliday, 

Dell Hymes na Austin. Chomsky anachukulia lugha kuwa mfumo wa mageuzi, unaoruhusu  

ubunifu na upekee wa mtu kimatumizi. Halliday naye anaongeza kuwa ujifunzaji wa lugha 

hujumuisha uamilifu wa matini. Kwamba, kuijua lugha kunahitaji kuwa na ufahamu wa kanuni 

za kijamii zinazotawala matumizi yake kama vile kanuni za kifonolojia, kisintaksia na za 

kisemantiki zinazomruhusu mtumiaji kuwasilisha mawazo au ujumbe wake (Kumaravadivelu, 

2006). Kwa vile mawasiliano yanahusu mzungumzaji na hadhira, uamilifu wa lugha 

utawezeshwa vema kwa kuzingatia sifa za kiisimujamii zinazosababisha kuwepo kwa uhusiano 

na majukumu ya kutekelezwa kupitia kwa lugha. Sifa hizi za kiisimujamii huchangia kupatikana 

kwa maana iliyokusudiwa na mzungumzaji. 

 

Austin naye anachukulia lugha kuwa uzungumzaji unaoshirikisha vitendo. Lugha ni mfululizo 

wa vitendo vinavyoambatana na maneno na wala sio mkusanyo wa istilahi na msamiati. Baadhi 

ya vitendo vinavyotimizwa na lugha ni kuamkuana, kuamuru, kufafanua, kukubali, kufahamisha, 

kuonya na kushangaa. Hata hivyo,  maana ya kitendo husika itafahamika tu wakati kitendo hicho 

kinapotiwa kwenye muktadha wa kimawasiliano.  Mtaala mpya wa Kiswahili umesistiza 
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ufundishaji lugha kwa njia ya kuimarisha mawasiliano ya mwanafunzi ndani na nje ya darasa. Ili 

kumwezesha mwanafunzi kushiriki kwenye mazungumzo, mijadala, usomaji na uhakiki wa kazi 

za fasihi, mwelekeo wa kimawasiliano unafaa zaidi kutumika kwa ujifunzaji. Mwanafunzi 

asifunzwe tu vipengele vilivyojitenga kama vile sarufi, msamiati, masuala ibuka na fasihi, bali 

kila kipengele kichangie mazoezi ya kuwasiliana kikamilifu. Mawasiliano haya yafanywe kwa 

vitendo kama vile mwanafunzi mmoja kuomba msamaha kwa mwenzake, kumpa mwenzake 

ushauri, kuandaa na kuwasilisha hotuba darasani au kuwatangazia watu kuhusu bidhaa mpya.  

Muhimu kwa mwanafunzi ni kupata nafasi ya kutagusana na kuchangiana maarifa wakati wa 

ujifunzaji (Omondi, Barasa, na Omulando, 2012).  

Katika mwelekeo wa kimawasiliano, mwalimu wa Kiswahili anashauriwa kuzingatia yafuatayo: 

a) Matumizi ya Kiswahili katika mazingira halisi kama vile: mazungumzo mitaani, 

matangazo redioni, au mijadala bungeni. Miktadha ya kijamii huyapa mawasiliano maana 

kamilifu. 

b) Hadhira iweze kubaini waziwazi dhamira ya msemaji au mwandishi wa ujumbe 

unaowasilishwa. 

c) Dhana, hali au tukio moja linaweza kuelezwa kwa njia tofautitofauti au mitindo 

mbalimbali ya lugha. Vilevile, ujumbe mmoja unaweza kuwasilishwa kwa njia tofauti . 

Kwa mfano, mada ya uhakiki wa fasihi inaweza kuwasilishwa kupitia kwa insha,  

tangazo, wimbo au mchoro wa kisanii. 

d) Wanafunzi wahimizwe kupangua mfululizo wa sentensi katika matini, kuzitathmnini na 

kuzipanga upya kwa kuzingatia mbinu ya mwambatano na mshikamano. Lengo ni  

kumwezesha mwanafunzi kueleza ujumbe wa matini kwa maneno yake mwenyewe. 

Himizo na msaada wa mwalimu na wanafunzi wenza vinahitajika ili kumwezesha 

mwanafunzi kufikia upeo wa utendaji katika ujifunzaji wake wa lugha. 

e) Michezo ya lugha inaweza kutumika ili kunoa umaizi wa kimatamshi, wa kimisuli na wa 

kimazingira. Jukumu kubwa la mwalimu ni kuteua na kuwapa wanafunzi shughuli 

zinazochochea mawasiliano, huku akiwapa usaidizi uliokadiriwa. 

f) Wakati wanafunzi wanapowasiliana, makosa ya kisarufi yasitajwe moja kwa moja bali 

mwalimu ayanakili daftarini na kuyashughulikia baadaye. 

(Larsen- Freeman, na Anderson, 2011) 

Mwelekeo wa kimawasiliano unalenga kumshirikisha mwanafunzi katika ujifuzaji wa Kiswahili 

kwa kutumia shughuli zinazokuza aina tofauti za umaizi. Shughuli hizi humpa mwanafunzi 

nafasi ya kujieleza na kuthamini mawazo ya wengine katika mazingira anamoishi. Hata hivyo, 

mwelekeo huu utafana tu ikiwa tathmini na utahini wa stadi kama vile uandishi wa kiuamilifu, 

utunzi wa insha na uandishi wa kisanii utalenga zaidi uwezo wa mwanafunzi wa kujieleza 

kikamilifu. 

b) Mwelekeo wa Kimajukumu 

Lengo la mwelekeo wa kimajukumu ni kumshirikisha mwanafunzi katika kutimiza majukumu 

yaliyo na matokeo yaliyotarajiwa. Jukumu la mwalimu ni kuandaa shughuli za ujifunzaji 

kutegemea mahitaji ya mwalimu. Mwanafunzi pia anahitaji kuandaliwa awali kabla ya kujaribu 

kutimiza majukumu ya kutumia lugha yaliyopangwa na mwalimu. Wakati wa utendaji mwalimu 

anahitajika kufanya tathmini ya mara kwa mara kwa kuchunguza na kuhimiza au kumrekebisha 

mwanafunzi, hatua kwa hatua hadi afikie kilele chake cha utendaji. Mwanafunzi hujifunza 
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kutekeleza jukumu alilopewa kwa kushirikiana na wenzake, kupata usaidizi wa mwalimu na 

kupewa himizo hadi afikie kiwango kilicho bora cha matumizi ya lugha (Kumaravadivelu, 

2006). Katika ufundishaji wa Kiswahili, jukumu teule lihusishwe na mojawapo ya masuala ibuka 

ili lishugulikiwe kama tatizo la kijamii. 

Mtaala mpya unaainisha masuala ibuka katika vitengo vikuu vitano: uraia na uzalendo; afya na 

maradhi; stadi zamaisha na elimu ya kimaadili; elimu ya kukuza maendeleo endelevu na ushauri 

nasaha (Kenya Institute of Curriculum Development, 2017:110). Mwanafunzi anaweza 

kushirikishwa kutafuta suhuhisho kuhusu masuala kama vile jinsi ya kutunza na kulinda maslahi 

ya watoto; namna ya kukabliana na maradhi yanayotokana na mikondo ya maisha ya watu; au 

jinsi ya kukuza jamii yenye ufahamu kuhusu mbinu za uzalishaji mali. Masuala haya yanafaa 

kumshughulisha kila mshika dau kwenye mfumo wa elimu ili kupata suluhisho la kudumu.  

Kwa mujibu wa Ellis (Ellis, 2007) kuna aina tano za majukumu yanayoweza kupangiwa 

wanafunzi katika somo la lugha. Nayo ni: 

a) Jukumu linalohitaji ubadilishanaji wa maarifa ili kujaza pengo. Kwa mfano, katika somo 

la insha, mwanafunzzi mmoja asimulie kuhusu tukio fulani kama vile uwindaji haramu 

huku mwenzake akichora picha kulisawiri tukio hilo daftarini. Kisha waandike insha 

kuhusu jinsi ya kukomesha visa vya uwindaji haramu wa wanyama pori. 

b) Masuala ibuka mengi hutokea kama tatizo kwa jamii. Wanafunzi wanaweza kupewa 

jukumu la kutoa maoni yao kuhusu suala nyeti kama vile jinsi ya kuzuia vijana 

wasijiunge na makundi yanayotekeleza ugaidi wa kimatifa. Baada ya kujadili na kutoa 

maoni yao wanafunzi wanaweza kuandika barua ya kumpa mwenzao mawaidha kuhusu 

athari za kushirikiana na ugaidi wa kimataifa na kupendekeza jinsi ya kudumisha 

uzalendo na mlahaka mwema katika jamii. 

c) Wakati mwingine, mwalimu anaweza kuwapa wanafunzi hali na taarifa fulani 

itakayowahitaji kutafakari ili kupata suluhisho. Jukumu la mwanafunzi litakuwa ni 

kufikiri kwa kwa makini ili kutafuta utatuzi. Kwa mfano, mwanafunzi atafakari jinsi 

atakavyomsaidia mgeni aliyetua kwa uwanja wa ndege, na asiyeifahamu lugha yake, 

namna atakavyofikia kituo cha mabasi ili kusafiri hadi hotelini jijini. Huenda mwanafunzi 

huyo akamchorea ramani, au akatumia lugha ishara au akatumia picha kuwasiliana na 

mgeni yule au akaamua kuandamana naye mwenyewe hadi hotelini. 

d) Mwalimu pia anaweza kuteuwa majukumu yasiyobainika waziwazi. Haya ni najukumu 

ya kubuni yanayomhitaji mwanafunzi kufikiri na kujifaragua. Kwa mfano, mwalimu wa 

Kiswahili anaweza kuwapa wanafunzi kupanga ziara ya kubuni ya kuzuru pwani mwa 

Kenya kwa kutumia gari moshi. Jukumu hili litawahitaji wanafunzi kujadiliana, kuandaa 

mipangilio ya safari, kuigiza baadhi ya hatua za ziara, kuandaa vitambulisho vya mikoba, 

kusakura mitandao ili kubaini maeneo bora ya kuzuru pamoja na gharama za malazi, 

huduma za mabasi ya umma na mengine mengi. Kisha kila kikundi kipewe nafasi 

kuwasilisha majibu yao ili yachangiwe na kuimarishwa. 

e) Pia majukumu maalum yanayolenga wanafunzi kuwasiliana kwa sajili fulani yanaweza 

kutumika kufunza Kiswahili. Tatizo linaweza kuwahitaji wanafunzi kuonyesha jinsi ya 

kuwaokoa waathiriwa wa mkasa wa mafuriko. Wanafunzi watahitajika kuwa na ufahamu 

wa kutoa huduma ya kwanza, mbinu za kuwasiliana kwa dharura na waokoaji, lugha ya 

hospitali na jinsi ya kutoa taarifa kwa vyombo vya habari. Jukumu hili litahitaji utendaji 

wa dharura lakini ulio na mpangilio maalum. Pia, wanafunzi watahitajika kutekeleza 
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majukumu madogomadogo chini ya uongozi wa kinara wa shughuli hiyo. Jukumu hili 

huwezesha wanafunzi kusaidiana, kutegemeana na kujitahidi kwa pamoja ili kulitekeleza. 

Kwa maoni ya Vygotsky (1978) mwanafunzi anaweza kufikia eneo la upeo wa ukuaji wake kwa 

kupewa majukumu yanayochochea tafakari ili kumpa motisha ya kutenda zaidi ya umri wake wa 

ukuaji. Mwalimu anahitajika kumudu mchakato mzima wa utelekezaji wa majukumu kwa kutoa 

uelekezi na himizo chanya kwa hatua za kusuluhisha tatizo lenyewe. Dhima ya himizo chanya na 

usaidizi kutoka kwa mwalimu au wanafunzi wenza ni: kumfanya mwanafunzi ajiamini; kumpa 

matumani kuwa anaweza kutimiza jukumu; kumpa kuridhika anapotekeleza jukumu kwa ufanisi 

na kuchochea mashindano ya utendaji miongoni mwa wanafunzi (Dweck, 2000). Mwanafunzi 

anapohimizwa anaweza kutekeleza majukumu makubwa hata kuliko umri wake wa ukuaji. 

Mtaala mpya wa elimu unalenga kumpa mwanafunzi matumizi ya lugha ili kumwezesha kukuza: 

tafakari za umakinifu, ubunifu, ufaraguzi, kujiamini na kutumia nyenzo za kidijitali kupata 

maarifa. Mwelekeo unaoweza kuchangia zaidi utekelezwaji wa malengo haya pamoja na 

kuhimiza ujifunzaji usio na kikomo ni mwelekeo mseto, unaojumuisha mielekeo ya 

kimawasiliano na kimajukumu. 

c. Mwelekeo Mseto 

Huu ni mwelekeo unaohimiza ujifunzaji wa stadi, vipengele vya lugha na tanzu za fasihi kwa 

pamoja ili kuimarishana na kumwezesha mwanafunzi kufahamu Kiswahili kama somo moja 

lisilo na vitengo. Chan (2005) anautaja mtaala unaozingatia mwelekeo mseto kuwa wenye 

vipengele vifautavyo: 

i. Uhusisho wa dhana mpya na maarifa ya awali aliyo nayo mwanafunzi kwa lengo la 

kukuza mshikamano wa maarifa hayo akilini. 

ii. Maarifa anayojifunza mwanafunzi yawe ya kumfaa katika hali halisi ya maisha. Mifano 

ya kuelezea dhana za lugha itoke kwenye mandhari ya mwanafunzi. 

iii. Mtaala ulenge kuimarisha mbinu za utatuzi wa mambo ili kupunguza hali ya kuwepo kwa 

wanafunzi waliopita mitihani vema lakini wasioweza kuhamisha maarifa yao kutatua 

matatizo katika jamii.  

iv. Msisitizo uwe kwenye matumizi ya sayansi na teknolojia ili kuwezesha ujifunzaji wa 

kidijitali unaomwezesha mwanafunzi kuelewa upeo na ufinyu wa sayansi katika 

kusuluhisha matatizo ya kijamii.  

Katika ujifunzaji wa Kiswahili, mwelekeo mseto unapendekeza kutumia matini kutoka kwa 

masomo na taaluma tofautitofauti kuzua tatizo la kushughulikiwa na wanafunzi. Kwa mfano,  

kutumia makala ya haki za watoto kutoka kwa somo la Historia ili kujadili namna ya kukomesha 

unnyanyapaa unaofanyiwa mayatima. Mwelekeo mseto unawezeshwa kupitia kwa nadharia ya 

ujifunzaji wa vitendo, mitagusano ya kijamii, umaizi mseto na ujifunzaji unaaonekana. Nabors  

(2012)anapendekeza walimu kutumia mikakati shirikishi kama: vile utatuzi wa mambo, uhusisho 

wa dhana akilini, dayolojia na vikundi. Mikakati hii humhitaji mwanafunzi kushiriki ujifunzaji 

kupitia hisia, utendaji, tafakari na kushirikiana na wenzake ili kujijengea maarifa ya kumsaidia 

kuishi katika jamii. 

 

Mikakati Shirikishi ya Kufunzia Kiswahili 

a) Ujifunzaji wa Kuongozwa 

Huu ni mfululizo wa mafunzo yanayotolewa katika vikundi vidogo vya wanafunzi wakati wa 

kipindi cha kawaida cha somo. Mkakati huu humwezesha mwalimu kufunza darasa zima huku 

akihimiza shughuli za kibinafsi kwa kila mwanafunzi kwa wakati mmoja (Department for 
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Education and Skills, 2004). Katika ufundishaji wa kuogozwa, mwalimu hufunza moja kwa moja 

ili kumpa kila mwanafunzi fursa ya kubwia na kujiundia dhana au stadi maalum katika somo. 

Aghalabu, vipindi vya ufundishaji wa kuongozwa huchukuwa muda kati ya dakika 10-30, 

kutegemea ugumu wa shughuli au stadi inayofunzwa. Jambo muhimu kwa ujifunzaji wa 

kuongozwa ni kuwa mwanafunzi hutawala shughuli ya ujifunzaji kwa kuelekezwa kupitia kwa 

kikundi.  

Mwalimu huteuwa shughuli za ujifunzaji na kuziratibu kwa makini ili zimpe mwanafunzi 

kichocheo cha kutafuta suluhisho. Kikundi huwezesha ushirikiano na kuchangiana maarifa. 

Mkakati wa mwalimu ni kumuimarisha mwanafunzi kupitia kwa msaada ulioratibiwa ili aweze 

kujitegemea binafsi katika kushughulikia jukumu alilopangiwa. Uimarisho huu, kwa mujibu wa 

Vygotsky, unaweza kufanywa kwa hatua kama vile: anapoandika, anaposoma, anapozungumza, 

anapopanga hoja za utungaji wa insha, au anapofanya zoezi. Shughuli za ujifunzaji hupangwa 

kwa kuzingatia mahitaji na udhaifu wa wanafunzi kwenye kikundi. Mwalimu huwapa usaidizi ili 

kuwahimiza kwa viwango hadi watakapoweza kutekeleza jukumu lao wenyewe. Pia, 

kujitegemea kwa wanafunzi katika utendaji kunaweza kutokana na msaada wa wanafunzi wenza, 

utafiti, mitagusano na ushirikiano katika shughuli za ujifunzaji. 

 

Kwa mujibu wa Roehler na Cantlon (1997) mwalimu anaweza kuwaimarisha wanafunzi kwa 

mikakati ifuatayo: 

a) Kuwapa ufafanuzi wa dhana kama vile kufafanua dhana ya utandawazi kisha kuwauliza 

wanafunzi kutaja nyenzo zinazowezesha usambazwaji wa habari, matukio na maarifa 

ulimwenguni. Mwalimu anaweza kutumia majibu ya mwanafunzi kufafanua dhana zaidi 

ili kuifanya ieleweke vizuri. Baada ya kufafanua dhana kuu ya somo, wanafunzi 

huachiwa dhana nyingine ili wajifafanulie wenyewe kwenye kikundi. 

b) Kuwaalika wanafunzi kutoa maoni yao kuhusu somo. Kwa mfano, katika somo 

linalohusu athari za utandawazi kwa maadili ya vijana, mwalimu anaweza kuwaalika 

wanafunzi kutoa maoni yao kuhusu vyombo vya habari hasa magazeti, kanda za video, 

mitandao na rununu. Mwanafunzi asimulie tajiriba yake na vyombo vya mawasiliano. 

Baada ya wanafunzi watatu kuchangia maelezo yao, mwalimu aondoe mkakati huu na 

kuwapa majukumu ya vikundi ili wajadili athari chanya na hasi za chombo kimoja cha 

mawasiliano kwa kila kikundi. 

c) Mwalimu akadirie majibu na weledi wa mwanafunzi kuhusu hoja anazozitoa kwenye 

vikundi. Majibu yaliyo sahihi na yenye kutolewa ithibati na wanakikundi yahimizwe na 

kutuzwa na mwalimu. Majibu yasiyo sahihi yarekebishwe na mwalimu huku akisistiza 

kutolewa kwa ithibati. Kisha wanafunzi wapewe fursa ya kujitafutia hoja zenye ithibati 

wenyewe wakiwa vikundini. 

d) Mwalimu aongoze wanafunzi kufikiri kwa kutamka kile wanachokifikiri kuhusu jukumu 

walilopangiwa kutimiza. Maswali ya kuchochea fikra za mwanafunzi yanaweza 

kutumiwa na mwalimu. Kwa mfano, katika kushughulikia jukumu linalohitaji wanafunzi 

kupendekeza namna ya kumaliza uuzwaji na unywaji wa pombe haramu, mwalimu 

atamke fikra zake kwanza, kisha awahimize wanafunzi kuzichangia. Mawazo yao 

yanukuliwe ubaoni na kutathminiwa na wenzao kwenye kikundi. 

Katika kutoa himizo kwa kikundi, mwalimu atuze juhudi zinazoelekea zaidi kutoa suluhisho kwa 

tatizo. Mwalimu anaweza kuwapa wanafunzi zoezi la kutathmini utendaji wao katika kikundi. 

Zoezi lilenge uhamishaji wa maarifa kutoka kwa muktadha mmoja hadi mwingine. Kwa mfano, 

somo la mjadala kuhusu namna ya kumaliza pombe haramu linaweza kutathminiwa kwa 

wanafunzi kuandika barua ya mapendekezo kwa Gavana wa Kaunti au kutunga mchezo wa 
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kuigiza wa kuhamasisha umma. Katika ujifunzaji wa Kiswahili, mwalimu anashauriwa kuwa 

mwelekezi tu, bali wanafunzi wenyewe wahimizwe kufikia suluhisho la tatizo au jukumu 

walilopewa.  

b) Kazi Mradi 

Ni mbinu inayowezesha ujifunzaji kwa njia ya kuchunguza maumbile, kutagusana kijamii, 

kushiriki kwa vikundi na kuchangiana maarifa yanayotokana na aina tofauti ya umaizi wa 

wanafunzi. Njia hii ilipendekezwa na Montessori (1870-1952), Pestalozzi (1746-1827) na 

Vygotsky (1896-1934); miongoni mwa wanasaikolojia wengine. Mikakati inayotumika katika 

mbinu hii ni michezo na kutangamana baina ya wanafunzi ili kupanua tajiriba. Kulingana na 

Vygotsky (1978) mbinu ya kazi mradi hutambua maarifa ya awali ya mwanafunzi kama wenzo 

mkuu wa ujifunzaji wa maarifa mapya. Katika ujifunzaji wa Kiswahili, maarifa ya awali 

yanaweza kuwa ni umilisi wa lugha ya kwanza ya mtoto, ambao unaweza kutumika 

kumwelekeza kujifunza Kiswahili kama lugha ya pili.  

 

Kazi mradi hushirikisha upataji wa maarifa na stadi mseto kwa pamoja kama vile: Hisabati,  

kusoma, kujadiliana, kuandika, mafunzo ya kijamii, Sayansi na udadisi. Katika Kiswahili, 

wanafunzi wanaweza kupewa kazi mradi ya kutafitia majina ya mimea iliyomo kwenye 

mazingira ya shule, ili kujifunza kuhusu nomino za pekee. Ili kutimiza shughuli hii, watajigawa 

kwenye vikundi kushughulikia: miti ya matunda; mimea ya nafaka; nyasi; mboga za kienyeji; 

mimea ya kurembesha mazingira; na mimea inayoliwa na binadamu. Shughuli za ujifunzaji 

zitawahitaji wanakikundi: 

i. Kuzuru eneo la shule kama vile vitalu, ua, shamba au vichaka. 

ii. Kuchora ramani ya shule yao. 

iii. Kupiga picha za baadhi ya mimea na kuzibandika kwenye ripoti yao. 

iv. Kujadiliana kuhusu muundo wa ripoti ya kikundi. 

v. Kutafsiri majina ya mimea kwa Kiswahili sanifu. 

vi. Kutunga shairi kuhusu umuhimu wa mimea waliyotafitia. 

vii. Kuwasilisha ripoti yao. 

viii. Kuandaa makala maalum kuhusu majina ya mimea kwa Kiswahili ili yachapishwe 

kwenye gazeti la shule au yaangikwe kwenye ubao wa matangazo wa shule. 

Mradi huu utawahitaji wanafunzi kutafuta utaalamu wa tafsiri, uchoraji wa ramani, upigaji picha, 

na ufahamu wa masomo ya Kilimo na Bayolojia. Uimarisho wa mwalimu ni muhimu katika 

kuwahimiza na kuwasaidia wanafunzi kufafanua dhana. Kazi mradi huwapa wanafunzi fursa ya 

kubadilishana maarifa, kushirikiana na kupanua tajiriba zao. Shughuli za vikundi kwenye kazi 

mradi zinafaa kushirikisha wanafunzi wenye aina tofauti za umaizi ili washirikiane kupanga 

mikakati ya utekelezwaji, ugavi wa majukumu, ukusanyaji wa data, kupanga matokeo na 

kuyawasilisha darasani. Kikundi kinachowasilisha kazi bora zaidi kinastahili kutuzwa na 

mwalimu ili kuhimiza ushindani baina ya wanafunzi.  

 

Udhaifu wa Nadharia ya Umaizi Mseto katika Ufundishaji wa Kiswahili 

Ingawa lengo kuu la mtaala mpya ni kutimiza Malengo Endelevu kwa kuegemeza ufundishaji 

kwenye nadharia ya bunilizi, utekezwaji wa ruwaza ya mabadiliko ya kielimu nchini Kenya 

unatarajiwa kukumbwa na changamoto. Ufundishaji wa masomo ya Lugha na Fasihi ya 

Kiswahili utakumbwa na changamoto zifuatazo: 

a) Uhaba wa walimu walio na ufahamu na tajiriba ya kutosha kutelekeza nadharia ya umaizi 

mseto. Tajiriba waliyo nayo walimu wengi wa Kiswahili ni kufunza somo kwa kuwapa 
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wanafunzi mazoezi ya kuwakaririsha dhana ili wapite mitihani ya kitaifa. Ili kufaulisha 

uimarishwaji wa vipawa katika somo la Kiswahili, ipo haja ya kuunda upya mikakati ya 

kutathmini utendaji wa mwanafunzi. 

b) Muda wa kufunza masomo kwa kunawirisha aina tofauti za umaizi huenda ukawa 

kikwazo. Mada zilizoorodheshwa kwenye mtaala wa Kiswahili zinahusu mbinu za 

mawasiliano, sarufi, kusoma, kuhakiki, kuigiza na kutafitia tanzu za fasihi. Mwanafunzi 

anatakiwa pia ashiriki kwenye mijadala kuhusu masuala ibuka, kushiriki kwenye tamasha 

za sanaa za maigizo na kuchangia midahalo kuhusu tahakiki za vitabu teule. Mtaala 

hauonyeshi mfululizo wa mada wala mpangilio wa shughuli za ujifunzaji.  

c) Sera ya serikali ya kutoa elimu ya bure kwa shule za upili imechangia kuongezeka kwa 

idadi ya wanafunzi kwenye madarasa ilhali idadi ya walimu haiongezeki. Mwalimu 

anayedhamiria kufunza kwa umaizi mseto anahitaji muda mwingi wa kubaini vipawa vya 

kila mwanafunzi na mtindo wake wa ujifunzaji. Kuna uwezekano kuwa baadhi ya 

wanafunzi, hasa wale wanyamavu huenda wasipate nafasi ya kushughulikiwa na 

mwalimu katika mchakato wa ufundishaji. 

d) Gharama ya kumudu utekelezwaji wa umaizi mseto ni ghali. Ipo haja ya kutenga pesa za 

kununua nyenzo kama vile tarakilishi, kujenga maabara, vifaa vya michezo, nyenzo za 

uigizaji, ala za muziki pamoja na kuwaajiri wataalamu wa kutoa mafunzo hayo. Walimu 

waliopo hawajaandaliwa kufunza kwa mazingira yanayoruhusu ukuzaji wa vipawa. 

e) Lugha ya Kiswahili imepokelewa kwa mtazamo hasi kwa jamii ya Wakenya. Imani 

kwamba lugha za kigeni ni bora zaidi kutokana na uwezekano wa kupatikana kwa  ajira 

za ujira mzuri huenda ikachangia wanafunzi wengi kutolichangamkia somo la Kiswahili. 

Pia desturi ya vijana wengi kupendelea kutumia lugha ya Sheng’ huenda ikaathiri idadi 

ya wanafunzi watakaoteua kujiendeleza kwa somo la Kiswahili.  Wazazi wengi huenda 

wakawahimiza watoto wao kuegemea zaidi masomo ya Sayansi ya michezo kuliko sanaa. 

 

 

Hitimisho 

Katika makala hii, ufundishaji na ujifunzaji wa kwa misingi ya nadharia ya umaizi mseto 

umejadiliwa. Nadharia hii imependekezwa kwenye mtaala mpya wa elimu kama dira ya 

kulifikisha taifa kwa utekelezwaji wa Malengo Endelevu. Mkataba wa Jumuiya ya Afrika 

Mashariki unapendekeza kuwa elimu ichangie kutatua matatizo kama vile majanga ya njaa, 

ugonjwa na umaskini. Nadharia ya umaizi mseto inalenga kumshirikisha kila mwanafunzi kwa 

kukuza umaizi na vipawa vyake kwa kutambua na kutumia mikakati inayolenga mitindo 

mbalimbali ya ujifunzaji. Mitindo hii ya ujifunzaji imesukwa kwenye aina nane za umaizi, 

zinazonuia kukuza vipawa kama vile: ulumbi, muziki, michezo, uhandisi, falsafa, ujarabati, 

uhifadhi wa mazingira, sanaa na vingine vingi, ili kujenga jamii inayowatambua na 

kuwashirikisha watu wote katika maendeleo.  

Nadharia ya umaizi mseto imefafanuliwa kwa misingi ya nadharia bunilizi zinazopendekezwa 

kuelekeza upataji wa maarifa. Baadhi ya nadharia hizi ni: mitagusano ya kijamii, ujifunzaji wa 

vitendo, ujifunzaji unaonekana, na nadharia ya ufundishaji wa lugha kimawasiliano. Msistizo ni 

kwa mwalimu kufunza Kiswahili kwa kutumia mbinu za umajukumu, vitendo, mawasiliano, 

utatuzi wa mambo na vikundi. Himizo chanya pamoja na usaidizi kwa mwanafunzi ili aweze 

kutekeleza majukumu aliyopangiwa kwa ukamilifu ni ngazi ya kumfikisha kwenye eneo la kilele 

ch ukuaji wake kielimu.   
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Mwalimu anashauriwa kumtambua kila mwanafunzi wake kuwa aliye na uwezo wa kuchakata 

maarifa, kujifunza kwa kuelekezwa vilivyo, na kuyahamisha maarifa aliyoyapata ili kutatua 

matatizo katika mazingira anamoishi. Ujifunzaji wa Kiswahili kwa mikakati shirikishi 

umwezeshe mwanafunzi kutafakari, kuunda uhusisho wa dhana na maarifa aliyo nayo, kukuza na 

kunawirisha vipawa vyake ili kumwandaa kwa ulimwengu wa kazi inayomfaa.  
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IKISIRI 

Makala hii itatathmini umuhimu wa lugha (Kiswahili) katika kuchangia maendeleo nchini 

Kenya. Maendeleo yamejelezwa na wataalamu mbalimbali. Chambers (1997) ameeleza 

‘maendeleo’ kwa usahili kabisa kuwa ni ‘mabadiliko mazuri’ (nchini au duniani). Alan Thomas 

(2000) ameyaeleza kama kuboreka kwa hali ya maisha, afya na maisha bora kwa wote na 

mafanikio ambayo huleta uzuri wa maisha kwa jamii yote. Haya hutokea kwa awamu ya muda 

mrefu. Maendeleo kwa jumla humaanisha mabadiliko chanya ya mwanadamu katika harakati 

zake zote za kimaisha.Maendeleo ni lazima kwa mwanadamu duniani. Hakuna wanadamu 

wanaobaki kama walivyo miaka nenda miaka rudi. Kuna maendeleo ya kibinafsi na ya kijamii. 

Yote haya huwezeshwa na kiwango cha uchumi. Uchumi hukua kutokana na uzalishaji mali. 

Uzalishaji mali hutokea katika mashamba na mitambo au viwanda. Uwezo huu huletwa na jamii 

kujifunza mbinu na stadi za uzalishaji mali. Mtu anapojifunza stadi fulani, lazima atumie lugha, 

lugha anayoielewa. Kwa hivyo, stadi haziletwi na Kiingereza bali lugha yoyote ile. Nchi nyingi 

ulimwenguni hazitumii Kiingereza na zimeendelea sana, mfano Ujarumani, Ufaransa, Italy, 

Malasyia, Korea Kisini na kadhalika. Kwa hivyo, natujiulize, je, hapa Kenya tunaweza kutumia 

Kiswahili kujifunza mbinu na stadi mbali mbali za kuzalisha mali? Hii ni kwa sababu Kiswahili 

ni somo la lazima nchini kutoka shule za msingi hadi shule za sekondari. Aidha ni lugha rasmi 

na ya taifa. Hivyo ni lingua franca nchini. Katika makala hii ninajaribu kudadisi swala hili na 

kutoa mifano kadhaa iliyopatikana nchini Kenya. 

 

Maneno makuu: maendeleo, uchumi, mawasiliano, lugha, elimu 

 

UTANGULIZI 

Maendeleo ni muhimu sana kwa nchi yoyote ile ili yamfaidi mwananchi. Maendeleo huathiri 

mwananchi kwa kiwango kikubwa na moja kwa moja. Nchi ikiwa na maendeleo duni, 

mwananchi hana budi kuwa na maisha duni pia, na nchi ikiwa na maemdeleo bora, mwananchi 

naye atakuwa na maendeleo na maisha bora vile vile. Ili nchi kupiga hatua kimaendeleo, inahitaji 

sera za serikali kufahamika na kueleweka barabara na wananchi wote nchini na kuungwa mkono. 

Mifano mizuri ni nchi za Asia ya Mbali; Korea Kusini, Malaysia, Indonesia, Thailand n.k na nchi 

za Ulaya. Hizi ni nchi ambazo zinatumia lugha zao asilia katika mawasiliano yao ya aina yoyote 

ile ikiwamo mafunzo shuleni na vyuoni. Hivyo, hapa Kenya, lugha ya kuelezea sera za serikali 

na mikakati ya maendeleo, lazima iwe lugha inayotumiwa na wote, wawe waliosoma au la. 

Lugha hiyo si nyingine ila Kiswahili, ambayo inatambuliwa kikatiba kama lugha rasmi na ya 

kitaifa (Katiba ya Kenya, 2010). Lakini natujiulize, je, Kiswahili kinatumika ipasavyo katika 

kueleza na kuendeleza sera za serikali hata wakaazi wa mashambani waelewe sera hizo? Vile 

vile kinatumika kuwafunza watu stadi na mbinu mbalimbali ili kuboresha uzalishaji mali?  Haya 

ni masuala ambayo tutayadadisi katika makala hii na kuyafumbua. Nitatoa mifano kutoka hapa 

nchini Kenya na kwengineko ulimwenguni kudhihirisha kuwa lugha asili inapotumika katika 

mafundisho na usambazaji wa sera za serikali, maendeleo hupatikana.  

mailto:vifusaidi@gmail.com
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Dhana ya Maendeleo 

Kabla ya kudadisi na kutathmini swala la Kiswahili na maendeleo, nitajaribu kufafanua 

maendeleo ni nini.   

 

Maendeleo ni mchakato mseto wa kadri unaojumuisha upangaji mpya wa mifumo yote ya 

kiuchumi na kijamii. Lazima maendeleo yajumuishe mabadiliko ya miundo mbinu, msimamo, na 

asasi pia, kukua kwa uchumi, kupunguka kwa ukosefu wa usawa na kumaliza umasikini katika 

jamii (Todaro, 1992). Hivyo ni kwamba, maendeleo ya nchi nyingi si kuongezeka kwa mapato 

ya nchi tu. 

 

Maendeleo inamaanisha si ukuaji wa uchumi tu lakini pia ni kuboresha hali ya maisha ya umma, 

kujumuika katika uchumi ambao ni tajiri kimuundo na kiteknolojia, na ujenzi wa uchumi ambao 

una muundo wa kudhibiti ukuaji na kuzidi kuwa bora (Murdoch, 1980). 

 

Roodney (1989:29) anadai kwamba maendeleo katika jamii ni mchakato wenye mawanda 

mapana. Katika kiwango cha mtu binafsi, yanamaanisha kuwa na stadi na uwezo zaidi, uhuru 

zaidi, ubunifu, nidhamu, uwajibikaji na uwezo wa kuwa na bidhaa tofauti tofauti. Tunaporejelea 

maelezo haya, mtu anatakikana kuwa na stadi zaidi zinazozaa uwezo wa kiuchumi. Stadi hizi 

mtu hufunzwa kwa lugha anayoielewa. Kwa hivyo hapa Kenya tukihitaji watu wawe na stadi 

zaidi, basi wawe watajifunza kwa Kiswahili ili wengi wafaidi. Hii ni kwa sababu, Kiingereza 

hakifahamiki na watu wengi kama Kiswahili. Tunapofanya hivyo, tunamuwezesha mtu binafsi 

na kutumia stadi hizi kwa maendeleo yake binafsi na nchi kwa jumla. Maendeleo ya kiuchumi 

huletwa na uzalishaji mali bora na nyingi. Hili hufikiwa katika nchi iwapo wafanyikazi 

watakuwa na stadi bora zinazoweza kuzalisha bidhaa bora. Stadi hizi hupatikana kupitia 

mafufunzo shuleni au viwandani.   

 

Kwa hivyo 'maendeleo' ni dhana pana ambayo inajumuisha maisha yote ya mwanadamu na 

kwamba lengo liwe kuyaboresha. Kama wadaivyo Todaro (1992) na Desai (1982), nchi itakuwa 

haijaendelea ikiwa kiwango cha uchumi kitakuwa kimekua kwa asilimia maridhawa lakini wengi 

nchini bado ni masikini na wanakosa miundo mbinu ya kimsingi. Yaani, bado wengi hawana 

kazi, wafanyikazi hawana stadi, wananchi hawapati huduma bora za matibabu, hawana umeme, 

hawana maji safi n.k. Hivyo, jukumu la serikali yoyote ile ni kuleta maendeleo nchini, na lazima 

miundo mbinu hii itiliwe maanani na serikali ijaribu kupiga vita umaskini, ukosefu wa kazi, 

magonjwa n.k. Hii itafanya umma wote uendelee kwa jumla. Iwapo utajiri utakuwa chini ya 

watu wachache nchini, basi nchi itazidi kukosa maendeleo na kubaki maskini.  

 

Katika makala hii ninachukulia dhana "maendeleo" kama ilivyoelezwa hapo juu na Todaro, 

Desai na Roodney. Ili kuwa na maendeleo nchini, kuna mambo kadhaa ambayo lazima 

yatimizwe: 

i) Lazima habari zisambazwe kwa umma juu ya sera na mikakati ya serikali, na kutoa ushauri 

kwa umma jinsi ya kujiendeleza. 

ii) Lazima udundulizaji na utunzaji wa rasilimali, elimu na mafunzo yafanyike ili umma umudu 

kuendelea na kutumia stadi zao, uwezo na tafakuri. 

iii) Ni kuwepo kwa asasi faafu za kijamii, kiuchumi na kisiasa ambazo zinawezesha na kuruhusu 

ukuaji wa stadi hizo za uwezo wa kuongeza uzalishaji mali (Murdoch, 1980:170-171). 

 

La msingi hapa ni umma ufahamishwe, upate stadi na kuwa huru kuweza kutumia uwezo wake 
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kuzalisha mali zaidi. Mambo haya yatafikiwa kwa kuhamasisha na kufunza umma stadi 

mbalimbali katika uzalishaji mali. Yote hawa hutimizwa kwa kupitia mawasiliano. Mawasiliano 

hutimia kwa mpewa ujumbe anapoelewa ujumbe huo kutoka kwa mtuma ujumbe. Katika 

mawasiliano lazima lugha itumike, inayofahamika kwa pande zote mbili, mtuma na mpokeaji 

ujumbe (Mbithi, 1974). Hapa nchini Kenya mawasiliano kama haya yanawezekana kwa kupitia 

lugha ya Kiswahili kwani ndiyo lugha inayofahamika kwa wengi kuliko lugha yoyote ile. 

Kiswahili ni lingua franka Afrika Mashariki kote (Chimera, 1998). Kiswahili ni lugha ya Taifa 

na rasmi nchini Kenya (Katiba ya Kenya, 2010).  

 

Watu wengi nchini Kenya wanaishi mashambani na lugha ifahamikayo zaidi kando na lugha ya 

kwanza ni Kiswahili. Kupitia Kiswahili, mawasiliano yatawafikia watu wengi zaidi nchini 

Kenya. Mashambani, kazi muhimu ni ukulima na mijini ni viwanda. Huko mashambani, ili 

wananchi wamudu kukuza chakula zaidi, wanahitaji mbinu mpya za kisayansi. Mbinu hizi zimo 

vitabuni kwa lugha za kigeni mfano Kiingereza hapa nchini Kenya. Lugha hii ni ya watu 

wachache. Kwa hivyo, kuelewa mbinu hizi vyema, lazima mafunzo yawe kwa Kiswahili, lugha 

wanayoifahamu vyema wakulima. Au lugha za kwanza, iwapo mtaalamu anafahamu lugha ya 

kwanza ya wakulima. Maofisa wa Kilimo wanatoka katika jamii mbalimbali, na kufanya kazi 

katika Kaunti mbali na zao na lugha ya kwanza ni tofauti na zao (si wakati wote). Kwa hivyo 

chaguo ni lugha ya Kiswahili kwa mawasiliano. 

 

Murdoch (1980), Desai (1982), Miller (1988), Todaro (1992), wote wanakubaliana kuwa 

ukulima ndio umechangia pakubwa katika nchi nyingi ulimwenguni kuleta maendeleo ya 

kiuchumi. Umuhimu wa ukulima ni ule mchango wake katika kuinua hali ya maisha kifedha. 

Kwa hivyo, mchango wa kwanza kabisa wa kilimo ni kuinua hali ya maisha ya umma 

mashambani (Murdoch, 1980:172). Murdoch anaendelea kudai kuwa uchumi bora wa nchi kama 

vile Ulaya, Marekani na Japani katika karne za 18, 19 na 20 ulichangiwa pakubwa na kilimo 

(Kama hapo juu:183).  

 

Mnamo 1880, wakulima huko Japani walionyesha uwezo wao kwa kukubali mbinu mpya za 

ukulima, na wale waliopata ujuzi zaidi mashambani, walitumiwa kama walimu kufundisha 

wenzao katika vyuo vya kilimo na pia kuwa washauri nyanjani kwa kutumia Kijapani. (Kama 

hapo juu:187). Huko India, Taiwan, Korea Kusini, mambo yalikuwa vivyo hivyo (Desai, 1982; 

Todaro, 1992). Lugha za mawasiliano zilikuwa lugha zao asili au za kwanza.  Je, kwa nini nchini 

Kenya jambo hili lisifanyike na lugha ipo ya Kiswahili ambayo ni lingua franca nchini?   

 

Uwezekano wa Kiswahili kutumika kufundishia Umma Maswala ya Maendeleo 

 

Tangu Tume ya MacKay (1984) juu ya Chuo Kikuu cha Pili hapa Kenya kupitisha Kiswahili 

kuwa somo la kutahiniwa katika shule za msingi na sekondari, watu wengi sana hapa Kenya 

wamesoma Kiswahili na kuifahamu lugha hiyo. Sasa ni miaka takribani thalathini na tatu (33) 

kwa Kiswahili kuwa somo la lazima nchini Kenya. Kwa hivyo, wazungumzaji ni wengi sana 

nchini na Kiswahili kinafahamika katika pembe zote za nchi. Jitihada ni zifanywe kukitumia 

kufundishia watu mashambani stadi mbalimbali kama vile za ukulima, uashi, useremala, uhunzi 

n.k. Jambo hili likifanyika, Wakenya watapata ujuzi wa kiufundi na wa kilimo. Hili litasaidia 

kuzalisha mali zaidi na bora, ambazo zitauzwa nchini na hata nchi za nje kupata fedha za kigeni  

na kuendeleza uchumi wa Kenya.  

 

Wataalamu wa mitalaa wanafaa wakumbatie wazo hili na kugeuza njia ya kufundishia hususan 
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masomo ya kiufundi. Istilahi zitajitokeza tu. Hoja hii inashadidiwa na Fromkin, Rodman na 

Hymns (2007:88-89) wanaposema kuwa kunapotokea pengo la kileksia (lexical gap), 

wazungumzaji watazua istilahi za kujaza pengo hilo na zitatumika katika mawasiliano ingawaje 

si sanifu, na huenda zisiwepo katika makamusi wakti huo. Vile vile wakatoa mifano ya jinsi 

Kiingereza kilivyozua maneno mapya kujaza pengo hilo; unsystem, uglification, Chomsykayan, 

breathable, chopoffable n.k. Na maneno haya yanatumika katika mawasiliano ingawaje si sanifu. 

Hatuwezi kupata istilahi bila kuanza sera hii. Ikumbukwe safari ni hatua. Kwa mfano, kwa 

mujibu wa Rashid (1992: 194-195), lugha ya Dari (Persian) huko Afaghastan, imezaa istilahi za 

kiufundi, mifano: enjiniri (engineering), motirsikel (motorcycle), partaim(part-time). Wenzetu 

hawa wanatumia lugha ya Dari katika kufundisha uhandisi Chuo Kikuu. Hivyo hapa Kenya, 

jambo hili linawezekana kwa kutumia Kiswahili. Kwa mfano, ugonjwa wa HIV/AIDS ulipoingia 

Afrika Mashariki, istilahi zilipatikana kwa dhana zinazohusishwa na ugonjwa huu, mfano 

UKIMWI (HIV/AIDS), unyanyapaa (stigma), virusi (virus), n.k.Kwa sasa hivi istilahi nyingi 

zimezaliwa kusimamia dhana mbalimbali, mfano nywinywila (password), tarakilishi (computer), 

kipakatalishi au kiuweo (laptop), uwajibikaji (accountability), uwazi (transparent) n.k. La msingi 

ni Kiswahili kitumike katika kueneza sera za serikali na kutoa stadi kwa vijana ili kuzalisha mali 

na kuchipua maendeleo mashambani. Wazungumzaji wa Kiswahili watazalisha istilahi 

kukamilisha mawasiliano yao. 

 

Tuangalie mifano michache ifuatayo kutokana na utafiti huu juu ya Kiswahili kutumika 

mashambani na katika viwanda vya Jua Kali vya ufundi.  

 

Mifano Nchini Kenya 

Tatizo kubwa nchini Kenya ni kupuuza Kiswahili katika maswala muhimu ya nchi. 

Tutakapozingatia kwa dhati mawasliano yetu kwa lugha ya Kiswahili, istilahi zitapatikana. 

Mfano mzuri wa kutumia Kiswahili mashambani katika miradi ya kiuchumi ni huko tarafa ya 

Njoro katika Kaunti ya Nakuru. Rono (2001:137) anaeleza kuwa wakulima wanawake kwa 

wanaume waliopata elimu kwa kupitia lugha za Kiswahili na Kiingereza, waliweza kuongeza 

uzalishaji mali maradufu kwa sababu ya mawasiliano bora katika mawazo na uvumbuzi wa 

mbinu mpya za ukulima. Mawasiliano haya yalikuwa mwafaka kwa sababu Kiswahili kilitumika 

pamoja na Kiingereza kati ya wakulima hao na wataalamu nyanjani. Wanapozalisha mali zaidi 

biashara nayo hupanuka, wapate fedha zaidi na kuongeza maendeleo. 

 

Kaunti ya Kwale 

Huko Kaunti ya Kwale, tarafa ya Matuga, Lokeseni ya Golini, kikundi cha akina mama cha 

'Jitahidi' cha ufugaji ng'ombe wa maziwa, niliwahoji kuhusu utaalamu wanaoutumi wa kudunga 

ng'ombe sindano, kupuliza dawa za kupe waliupata wapi. Walinielezea kuwa walifundishwa na 

Ofisa wa Wanyama wa nyanjani kwa lugha ya Kiswahili. Akina mama hawa hawajui kusoma 

wala kuandika na wanadunga ng'ombe wao sindano wanapokuwa wagonjwa au kuzuwia 

magonjwa. Kiingereza hakikutumika hapo, na shughuli za ufugaji zinaenda vyema. Wanapata 

maziwa na kuuza. Mweka hazina wao aliniarifu kuwa hupata takriban shilingi elfu kumi na mbili 

kwa mwezi kutoka ng'ombe wao wawili.    

 

Katika eneo hilo hilo, mfugaji mwingine wa ng'ombe za kienyeji, Mzee Salimu Mohamed 

Madindima mwenye umri wa miaka sabini hivi (70), hajui kusoma wala kuandika lakini 

huwatibu ng'ombe wake kwa kuwapa dawa na kuwadunga anapogundua ni wagonjwa. Mtafiti 

alishuhudia kitendo hiki (Agosti 25, 2014) alipomtembelea nyumbani kwake. Alipomuhoji 

anawezaje kutimiza huduma hii na hajui kusoma. Alinifahamisha alifunzwa haya yote na Daktari 
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wa Mifugo wa nyanjani. Alifunzwa dalili za magonjwa mbalimbali na dawa za kutibu magonjwa 

hayo. Alifundishwa vipimo mbalimbali vya matumizi ya dawa za kutibu mifugo. Huwadunga 

ng'ombe wake na kuwatibu. Nilipomuuliza alifundishwa kwa lugha gani, alinieleza Daktari 

alitumia Kiswahili. Kwa sasa hivi hahitaji daktari. Yeye mwenyewe huenda duka la madawa 

akanunua dawa na kuwatibu ng'ombe wake.  

 

Kaunti ya Uasin Gishu 

Katika Kaunti ya Uasin Gishu, mtafiti alizuru kiwanda kimoja cha jua kali mjini Eldoret. Hapo 

alimkuta fundi wa kutengeneza mitambo ya kusaga mahindi inayotumia umeme, Bw. Allan 

Onyango (umri wa miaka 45) na wanafunzi wake. Nilimuhoji kiwango chake cha masomo, 

akaniambia ni darasa la saba. Nikamuuliza jinsi alivyopata ujuzi huo. Akaniarifu alijifunza katika 

kiwanda cha jua kali huko Kaunti ya Kisumu. Akaniarifu alifundishwa kwa kutumia Kiswahili, 

na majina ya vifaa alivyovitumia mwalimu wake alivitaja kwa majina ya Kingereza wakati wa 

mafunzo. Na kwa sasa hivi hutengeneza mitambo minne kwa wiki akiwa na wanafunzi wake. 

Wanojifunza hapo kwake, huwafunza kwa lugha ya Kiswahili. Kuna majina kama motor, grinder, 

swicth, msumeno wa umeme, vyuma n.k hutumia matamshi ya Kiswahili kwa kuvirejelea vifaa 

hivyo. 

 

Vile vile mtafiti alizuru gereji ya Jua Kali katika eneo la Asis Hoteli mjini Eldoret na kuwahoji 

mafundi wa magari wakiwemo wanafunzi katika gereji hizo. Alisikia Kiswahili kikitumika 

katika harakati zote. Vifaa mbalimbali viliitwa majina yao ya Kiingereza lakini kwa matamshi ya 

Kiswahili mfano ekzosti, tairi, handibreki, jeki, nati, indiketa n.k. Baadhi ya vifaa vilipewa 

majina ya Kiswahili mfano 'strainer' katika oil sump walikiita 'kichungi cha sampu', 'filter' 

walitumia neno 'kichungi'. Na kazi iliendelea vyema magari yakitengenezwa bila kikwazo cha 

mawasiliano. 

 

Kutokana na mifano hii, ni dhahiri kwamba Kiswahili kinaweza kutumika mashambani 

kuelimisha na kufunza stadi mbalimbali ili kuchangia maendeleo ya mtu binafsi, umma na nchi 

kwa jumla. Istilahi mbalimbali zitapatikana pindi tutakapoanza kukitumia Kiswahili kama njia ya 

kufundishia shuleni na vyuoni. Kuna njia mbalimbali za uzalishaji wa msamiati. Njia hizi 

zikitumika, msamiati utazalishwa kupitia utaalamu huu wa leksigrofia. 

 

Kaunti ya Machakos 

Mtaa wa Grogan, Mchakos ni eneo la viwanda vya Jua Kali. Ingawaje viwanda hivi ni ithibati ya 

kutoendelea, lakini serikali ikisaidia mafundi hawa, kutazaliwa eneo la viwanda vya hali ya juu. 

Nchi za Korea Kusini na Uchina zilianza kuwa nchi za viwanda kama zijulikanazo leo, kwa 

kupitia viwanda vya Jua Kali. Serikali za nchi hizi ziliwekeza katika viwanda hivi na mafundi 

kupewa mafunzo ya hali ya juu kwa kutumia lugha zao asili. Mtaa huu wa Grogan una mafundi 

wengi; wa magari, wa viti vya magari, uchomeleaji, wahunzi, seremala n.k. Mtafiti alizuru eneo 

hili na kuteuwa kimakusudi mafundi wawili; mmoja wa umeme wa magari (motor wiring) na 

mmoja wa uchomeleaji (welding). Fundi wa umeme wa magari anaitwa Bw. Stephen Mumo 

mwenye umri wa miaka arubaini na tano (45) mzaliwa wa Mtituni, Machakos. Alinielezea kuwa 

alisoma hadi darasa la nane (STD. 8). Hakuendelea kwa upungufu wa pesa kwani baba yake 

alikuwa masikini. Akajiunga na mafundi wa Jua Kali hapa Grogan. Sasa hivi ndiye fundi msika 

katika eneo hili kama fundi wa umeme wa gari. (Ameshawahi kurekebisha gari la Mtafiti huyu.) 

Nilipomuhoji alijifunza ufundi huo kwa lugha gani, alijibu kwamba alijifunza kwa Kikamba na 

Kiswahili. Kiingereza kilitumika kutaja vifaa au vipuri vya magari vya umeme mfano alternator, 

distributor, socket n.k. Alijivunia ujuzi wake na akanieleza kwamba hata wanafunzi wa Diploma 
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walio waandamizi nyanjani (attachment) huwafundisha ilhali hana cheti chochote cha kusomea 

ufundi huo. 

 

Fundi wa pili ni Bw. Safari Mbithi mwenye umri wa miaka hamsini na tatu (53), mzawa wa 

milimani, Machakos. Alisoma hadi darasa la nne (STD 4). Akaacha shule akajiunga na mafundi 

wa Grogan kujifunza uchomeaji. Lugha alizozitumia kujifunza, aliniarifu ni Kikamba na 

Kiswahili. (Alimchomea Mtafiti huyu bomba la kutoa moshi (exhaust pipe) la gari yake mwaka 

wa 2016 hadi leo 2018, halijaleta matatizo.) Mtafiti alimfumania akitengeneza jiko la kuoka keki 

wakati wa utafiti huu. Jiko hilo alilikamilisha na akadai ni agizo la mwokaji na ameshatengeneza 

mengi yanayotumika hapa mjini Machakos. 

 

Mifano hii miwili, ni dhihirisho kwamba lugha yoyote inaweza kutumika katika kufundishia 

ujuzi wowote. Kwa hivyo Kiswahili kama lingua franca, lugha rasmi na lugha ya taifa hapa 

Kenya (Chimera, 1998; Katiba ya Kenya 2010) kinaweza kutumika, kufundishia ujuzi 

mbalimbali na kuwawezesha vijana kuzalisha mali na kujiajiri ili kuleta maendeleo hapa nchini 

Kenya. Ufundi hauhitaji Kiingereza bali lugha yoyote ile inayoeleweka na kuwasilisha ujumbe 

katika jamii. 

 

Njia za Kuzalisha Msamiati katika Lugha 

Wanaleksigrofia hutumia njia kadhaa kuzalisha msamiati katika lugha, hususan kwa dhana mpya 

zinazozuka kila uchao. Njia hizi hupendekeza jinsi wataalamu wanavyoweza kuunda msamiati 

mpya na kukidhidhi mawasiliano na kuziba pengo la kileksia. Njia hizi ni zifuatazo. 

 

Unyambuaji 

Unyambuaji ni njia mojawapo ya kuzalisha maneno katika lugha (O’Grady na wenzake, 1996; 

Fromkin na wenzake, 2007; Bauer, 1983). Hii ni njia ya kunyambua neno ili kuzaa neno lingine 

kusimamia dhana mpya au kuzaa neno jipya. Kwa mfano katika Kiswahili, neno boresha 

lilizaliwa kwa kunyambua kivumishi bora, bidhaisha (commoditization) kutoka nomino bidhaa, 

rembesha kutoka nomino mrembo n.k. Kwa hivyo Kiswahili kinaweza kutumia njia hii kuzalisha 

msamiati mpya kusimamia dhana mpya mbalimbali. 

 

Uzalishaji 

Uzalishaji wa maneno huletwa na uambishaji. Uambishaji ni kuongeza viambishi katika neno 

hususan kabla mzizi. Hii ni njia ya kimofolojia katika lugha. Mfano katika Kiingereza maneno 

kama, undo, unearth, untread, unfit, ungodly, unhealthy, unhappy n.k. yalitokana na kuweka 

kiambishi kabla ya mzizi wa neno (Fromkin na wenzake, 2007:89-91). Kwa hivyo katika 

kutafuta msamiati mpya katika Kiswahili, njia kama hii inaweza kusaidia kuzaa msamiati mpya. 

 

Uambatishaji 

Hii ni hali ya vipashio huru viwili au zaidi kukaa pamoja ili kuunda dhana moja mpya. (Kamusi 

Sanifu ya Isimu na Lugha, 1990:14) Njia hii hutumika katika Kiingereza na kuzaa msamiati 

mpya (O’Grady na wenzake, 1996:151; Yule, 1997:65). Katika Kiswahili njia hii ilitumika 

kuunda maneno kusimimamia dhana mpya mfano askarigongo, mwanaharamu, mwanajeshi, 

mwanahewa n.k. Kwa hivyo njia hii inaweza vile vile kutumika. 

 

Uundaji 

Hii ni njia ya kuunda neno tu ama kwa kukopa au neno lililopo kusimamia dhana mpya. 

Kiingereza kilizaa maneno kutoka lugha nyingine au yaliyopo, mfano maneno cepstrum na 
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cepstral kutoka maneno yaliyopo spectrum na spectral (Fromkin na wenzake, 2007:92-93). Yule 

(1997:64) akatoa mifano ya maneno yaliyoundwa katika Kiingereza; nylon, zipper na xerox. 

Katika Kiswahili kwa mfano, maneno unyanyapaa (stigma), tarakilishi (computer), runinga 

(television), tovuti (internet) ni maneno yaliyoundwa na wataalamu wa Kiswahili mfano Sheikh 

Nabahan na Rocha Chimera kusimamia dhana mbalimbali. King’ei katika Ogechi na wenzake, 

(2008:223) ameonyesha baadhi ya maneno ya Kiswahili kutokana na uundaji; nywila (password), 

kiranja (prefect), karabati (repair). 

 

Ujenzi ghairi 

Ni uundaji wa neno ambao huenda kinyume na utaratibu wa kawaida (Kamusi Sanifu ya Isimu 

na Lugha, 1990:8). Fromkin na wenzake (2007:94) wanadai ni uundaji wa neno kutokana na 

kutojua mofolojia ya lugha. Hutokana na kutoelewa utaratibu fulani wa mofolojia ya lugha, 

hivyo watu kuunda neno na likakubalika. Wakatoa mfano wa maneno stoke, swindle, peddle 

kuwa yalitokana na watu kudhani kuwa kiambishi –er katika maneno husimamia mtenda, hivyo 

kitendo ni kutoa kiambishi hicho. 

 

Akronimi 

Ufupishaji huzaa akronimi. Haya ni maneno yanayotokana na ufupishaji wa maneno yaani 

kuchukua herufi moja moja katika kila neno na kuunda neno jipya (Fromkin na wenzake, 

2007:98), mfano U.S.A (United States of America), A.U (Africa Union) n.k. Katika Kiswahili 

neno Ukimwi ni akronimu inayotokana na ‘Ukosefu wa kinga mwilini’n.k. 

 

Uhulutishaji 

Ni uundaji wa maneno ambapo sehemu za maneno mawili huunganishwa, na sehemu nyingine 

kudondoshwa na kuunda neno moja (Fromkin na wenzake, 2007:97). Fromkin na wenzake 

wakatoa mifano ya Kiingereza, maneno; smog (smoke + fog), urinalysis (urine + analysis) n.k. 

Katika Kiswahili kuna maneno chajio (chakula cha jioni), chamcha (chakula cha mchana) 

(Kamusi Sanifu ya Isimu na Lugha, 199:9). 

 

Ukopaji 

Ni njia ya kupata msamiati kwa kuhamisha kipashio kutoka lugha moja na kuingizwa katika 

lugha nyingine (Kamusi Sanifu ya Isimu na Lugha, 1990:9). Mbinu hii imetumika katika 

kuzalisha msamiati wa Kiswahili mfano motokaa (motorcar), shokomzoba (shock absorber), hela 

(hela-Kijarumani), hospitali (hospital), shukurani (shukran-Kiarabu), pesa (paisa-Kihindi) n.k. 

 

Ukatizaji 

 

Ni mbinu ambapo neno hupunguzwa silabi na kuwa neno moja (Yule, 1997:66). Mfano katika 

Kiingereza ni flu kutokana na influenza, phone kutokana na telephone, brakutokana na brassiere. 

Katika Kiswahili, sijapata maneno yaliyoundwa kutokana na mbinu hii lakini yanapatikana 

katika sheng mfano hosi kutokana na hospitali, moti kutokana na motokaa, konda kutokana na 

kondakta n.k. 

 

Hizi ni mbinu ambazo wataalamu wa Kiswahili wanaweza kuzitumia kuzaa msamiati wa 

Kiswahili kusimamia dhana au vyombo mbalimbali. Kwa hivyo swala la ukosefu wa msamiati 

halina mashiko. Lililobaki ni juhudi, ari na jitihada kwa wazungumzaji wa Kiswahili.  
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HITIMISHO 

Ni dhahiri kuwa maendeleo ni zaidi ya pato la nchi kuongezeka (Domestic Gross Product). Pia ni 

bayana mashambani kunachangia maendeleo ya nchi kwa uzalishaji maji na si kilimo tu. 

Maendeleo lazima yalete mabadiliko katika maisha ya umma nchini, na mabadiliko yenyewe 

yawe chanya. Kinyume na hivi, nchi bado haijaendelea hata kama asilimia ya uchumi wa nchi 

inakua. Jambo hili lilitokea huko India, Pakistan, Taiwan, na baada ya nchi hizi kugundua hali 

hiyo, ikabidi mikakati ya kiuchumi ibadilishwe ili maendeleo yapatikane katika nchi. Watu wa 

mashambani walihusishwa zaidi na kufunzwa stadi mbalimbali kwa kutumia lugha zao 

wanazozitumia (Todaro, 1992, Desai, 1982, Miller, 1988). 

 

Kwa hivyo, ili malengo haya ya maendeleo yawafikie wengi nchini kote hapa Kenya, lazima 

umma mashambani ujumuishwe kwa kuyajua malengo yenyewe na kupata stadi mbalimbali 

(Mfano malengo ya sasa, 2018 ya Rais Uhuru Kenyatta- The Agenda Four). Haya yatawezekana 

kwa kutumia lugha inayotumika kwa wote minghairi ya kiwango cha elimu walichonacho. 

Lugha iliyofikia kiwango hiki hapa Kenya ni Kiswahili. Tumeona jinsi Kiswahili kinatumika 

huko mashambani katika Kaunti za Kwale, Uasin Gishu na Machakos katika uzalishaji mali. 

Wengi wameeleza na kusisitiza jambo hili hapa nchini Kenya wakiwemo Mwita (2001), Shitemi 

(2001), Chimeara (1998), na wengine. Lakini hadi leo, serikali haijatilia maanani mawazo na 

mapendekezo haya. Hata hivyo, Profesa Anyang' Nyong' alipokuwa Waziri wa Uchumi na 

Mipango, alitoa mwongozo wa "Mikakati Ya Kufufua Uchumi ili kuzalisha Mali na Ajira nchini 

Kenya 2003-2007" mwaka wa 2003, chini ya serikali ya NARC ikiongozwa na Rais Mstaafu 

Mh. Mwai Kibaki. Hii ni hatua mwafaka kwani lugha zote mbili za Kitaifa zilitumika Kiingereza 

na Kiswahili. Na katika mwaka wa 2010 Katiba Mpya ya Kenya iliandikwa kwa lugha zote mbili 

rasmi, Kiswahili na Kingereza. Jambo hili lilifanya umma kufahamu haki zao zaidi na sera za 

serikali katika ugavi wa mali mashinani chini ya mfumo wa ugatuzi. King’ei (2008) ametoa 

mifano ya istilahi za Kiswahili katika teknolojia ya Habari na Mawasiliano anbazo ziliuundwa au 

kokopwa na zinatumika. Hili ni dhihirisho kuwa tunapoanza jambo, basi istilahi zitapatikana kwa 

sababu ya hiyo haja. Ikumbukwe, “necessity is the mother of invention”. 

 

Kwa hivyo, ili maendeleo yapatikane mashambani, lugha ya Kiswahili izidi kutumika 

kusambaza sera za serikali na kufunza jamii za mashambani stadi mbalimbali, mfano mbinu bora 

za kilimo na ufugaji, uhunzi, uashi n.k. Hii itasaidia uzalishaji mali zaidi na matokeo ni 

maendeleo ya jumla kuchipuka. Aidha maisha ya jamii kuwa bora zaidi.  
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ABSTRACT 

Communication technology exists to connect, inform, entertain and marketing. Developments in 

communication technology force people to think differently about how they disclose 

information.Atelephone call or a few clicks make any kind of message worldwide news. This 

results from the fact that with cell phones, tablets and laptops,communication has become 

extremely portable and even intrusive into people’s daily lives since everybody can communicate 

at almost any time and from anywhere. The most commonly used type of communication 

technology is radio, television and the internet. This offers both positive developments and 

downsides. A people’s culture impacts greatly on the language used in communication 

technology .Males and females differ in the way they speak, reason, feel and act. This is also 

notable in the topics theyshare,what they wish to achieve by making posts and how they 

communicate. This study focuses on how culture affects the language used in communication 

technology.Identify the most commonly used forms of communication technology. The study 

used both qualitative and quantitative approach.The objectives of this study were designed to 

answer the questions of whether culture changes language used in communication technology, 

how different cultures affect the language used in communication technology. The different 

cultures and their varied effects on the language used in communication technology by the 

university students. Purposive sampling will be used to get the respondents.Qualitative and 

quantitativemethods were used to analyze thedata. The Uses and Gratification Theory byBlumler 

and Katzwas used to inform this study.The findings of the study will be used to create awareness 

and encourage society to embrace the dynamism in language and be able to communicate 

adequately in varied situations. 

 

Key words: culture, communication, language, social media, effect, technology. 

INTRODUCTION 

A people’s culture impacts greatly on the language used in communication technology.  

Communication technology, including traditional and digital means like mobile phones or the 

Web, need specialists for their appropriate working in a world that depends on remaining 

connected for commercial, academic and social purposes Communication technology impacts 

society by making the interchange of ideas and information more effective. Communication 

technologies include the Internet, multimedia, e-mail, telephone and other sound-based and 

video-based communication means. Communication is the process of sharing information/ideas 

among two or more people through a certain sign, symbol or behaviour. The communication 

process involves a message moving from the initiation stage to the feedback stage; thus, initiator 

of the message encodes only what is relevant and meaningful to the target audience. The receiver 

on the other hand knows what the sender wants him to know effectively.  

Communication is the process of sharing information/ideas among two or more people through 

a certain sign, symbol or behaviour. The communication process involves a message moving 
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from the initiation stage to the feedback stage; thus, initiator of the message encodes only what is 

relevant and meaningful to the target audience. The receiver on the other hand knows what the 

sender wants him to know effectively.  

Culture is, basically, a set of shared values that a group of people holds. Such values affect how 

you think and act and, more importantly, the kind of criteria by which you judge others. Every 

culture has rules that its members take for granted.  

While some of culture’s knowledge, rules, beliefs, values and anxieties are taught explicitly, 

most is absorbed subconsciously.  

However, generalizations are valid to the extent that they provide clues on what you will most 

likely encounter – and how those differences impact communication.  

Every aspect of communication among university students is influenced by cultural differences. 

Even the choice of medium used to communicate may have cultural overtones.  

LITERATURE REVIEW 

A survey conducted by Pew Research Center(Smith A. &Anderson M., 2018)of U.S.A. adults on 

usage of social media landscape in early 2018 noted that there are long-standing trendsand 

emerging narratives among social media consumers. The summary of their findings was shown 

as below: 

 
Table 1 Adapted from Pew 

Research Center 
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Table 2 Adapted from Pew Research Center 

 

 
Table 3 Adapted from Pew Research Center 

 

Table 4 Adapted from Pew Research Center 
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Table 5 Adapted from Pew Research Center  

The communication technology has transformed all aspects of human life since it became 

globally available to the society. This transformation is evidenced by the rising number of digital 

users globally. According to the Computer Industry Almanac (2009), the total number of internet 

users exceeded one billion in 2005. Communication technology has been accepted by academic 

institutions as a powerful means of information transmission and tostrengthen research and 

academic work. Luambano and Nawe (2004:16– 19) noted that the communication technology 

has become a vital component of academic institutions as it plays a pivotal role in meeting the 

information needs of these institutions. They sum up the importance and benefits of the 

communication technology as:  
• It increases access to information all over the world. 

• It provides scholars and academic institutions with an avenue to disseminate information to a wider 

audience worldwide. 

• It enables scholars and students at different locations on the globe to exchange ideas on various fields 

of study. 

• It has enabled the growth of distant learning, both within nations and across international borders. 

• It provides students and lecturers with a communication system that they can use to communicate with 

each other irrespective of distance. 

Several other scholars have looked at the advancement of communication technology but very 

little has been done on language has been affected by culture in these communication 

technologies, which has necessitated this study. 

RESEARCH OBJECTIVES 

The objectives of this study were: 

• To establish whether culture changed the language used in communication technology by university 

students. 

• Identify the most commonly used forms of communication technology by university students. 

• How different cultures affect the language used in communication technology by university students.  
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• The different cultures and their varied effects on the language used in communication technology by 

the university students. 

 

  

METHODOLOGY 

The study was carried out amongst University students from Machakos University and Moi 

University who were recruited using a non-probability sample via Telegram,WhatsApp and 

email. The research instrument targeted the respondents' use of technology,their habits, their 

perceptions of face-to-face communication in the presence of technology, engagement both face 

to face and screen to screen, language used, which would help better answer the question of 

whether culture had an effect on language used in communication technology. 

Field observations were conducted at three highly populated areas on both campuses, including 

dining hall, around lecture halls, and recreation areas. 

These observations were conducted during heavy foot-traffic times, including in-between 

lectures and during meal times, when students would most likely be present and interacting with 

others. 

A variety of different interactions between other students and technology were recorded, 

including those texting,chatting or talking on the phone, those browsing or googling on their 

tablets/laptops, those interacting with others, and those who did not have contact with devices.  

 

RESULTS AND DISCUSSSIONS 
• 95% 0f the respondents felt that the invention of new gadgets such as mobile phones, laptops and tablets 

has made communication easier and attractivewhile87% noted that the culture and language used in the 

gadgets has easily been adopted by the students. This includes the adoption of the vocabulary therein and 

modelling a lot of the behaviour commonly depicted. 

• 76% of the respondents reported that an embrace of traditional formal language was looked 

at as being backward, primitive and archaic.  

• 93% of the respondents were of the opinion that the communication technology had 

evidently robbed the respondents of etiquette, pleasant and respectful language in their 

communication since they greatly embraced the culture portrayed in the technology 

commonly used. Examples given included use of disrespectful language among themselves 

and when talking to elders which is borrowed from the language commonly used in social 

media, movies and other forms of communication technology. 

• 78% of the respondents argued that the different cultural backgrounds of the university students had made 

it impossible for them to collectively espouse the norms of each of the different cultures in as far as 

language was concerned . This left them with the option of embracing the language commonly used in the 

technology. They therefore were more comfortable using the non-standard language and vocabulary 

commonly used in communication technology. Social media for instance propagated the great use of 

Sheng, English,slang and even coined vocabulary among the students both in social and academic 

interactions.This has influenced their communication to a great extent. 

• 58% of the respondents felt that the liberal culture of the youths has systematically eroded the respect that 

the youths once had as they talked to the elders. The short forms of language used in communication 

technology   rob it of the necessary polite and respectful words and sentences. Formal language has tended 

to be pushed back and in its place the jargon used in communication technology which does not adhere to 
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grammatical rules has taken its place. However,48% of the respondents felt that individuals from cultures 

that had sound morals used civil language when using communication technology. 

 

 

 
 

 

 

 

 

Table 1: Summary of findings 

 

Finding Percentage 

Invention of new gadgets such as mobile phones, laptops and tablets has 

made communication easier and attractive 

95% 

The culture and language used in the gadgets has easily been adopted by the 

students 

87% 

An embrace of traditional formal language was looked at as being 

backward, primitive and archaic 

76% 

The communication technology had evidently robbed the respondents of 

etiquette, pleasant and respectful language in their communication since they 

93% 

Extent of culture effect on language use in social media among 
university students

Ethnicity Gender Religious affiliation

Affluent vs less endowed Socialization-extend of adherence Social class

Age
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greatly embraced the culture portrayed in the technology commonly used.   

The different cultural backgrounds of the university students had made it 

impossible for them to collectively espouse the norms of each of the different 

cultures in as far as language was concerned 

78% 

Respondents felt that individuals from cultures that had sound morals used 

civil language when using communication technology. 

48% 

Respondents felt that the liberal culture of the youths has systematically 

eroded the respect that the youths once had as they talked to the elders. The 

short forms of language used in communication technology   rob it of the 

necessary polite and respectful words and sentences. Formal language has 

tended to be pushed back and in its place the jargon used in communication 

technology which does not adhere to grammatical rules has taken its place. 

58% 

 

The most commonly used forms of communication technology included: 

• Cellular systems such as mobile phones, tablets , laptops, 

• Wireless networks such as internet, Skype , YouTube 

• Most students used mobile phones on which they engaged on WhatsApp, Short-Message-

Service(SMS),Twitter,Facebook,Telegram,Instagram, making phone calls, Skype, YouTube, 

LinkedIn, Pinterest, SnapChat, e-Mail. 

 

Social media Percentage 

WhatsApp 97% 

Short-term age-old Ice (SMS) 86% 

Twitter 41% 

Facebook 93% 

Telegram 52% 

Instagram 68% 

Phone calls 95% 
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Skype 8% 

SnapChat 35% 

YouTube 84% 

LinkedIn 17% 

Pinterest 23% 

Email 93% 

 

 

• They also used Laptops and tablets to access internet. 

• Notable cultures included : (Ethnicity, Affluent vs less endowed and Socialization-extend 

of adherence to social class,age, gender and religious affiliation) 

• Over 76% of the students identified with a given religion. The participants from religious 

background used more religious vocabulary like God, bless. The non-religious use curse 

words. 

• Students from the urban cultures relied heavily on electronic technology and emphasized 

written messages over oral or face-to-face communication.  

•  The different cultures had varied effects on the language used in communication 

technology by the university students. There was radical shortening of words and 

increasing use of symbol and shortcuts, with little or no adherence to traditional 

grammatical rules in the language used. 

• Standard English and Kiswahili language was no longer adhered to. 

• Sheng was widely used since it was common among university students. 

• Spelling mistakes were no longer a hindrance in communication language used. 

• The language used was specific for the different cultures i.e. rural vs. urban depicted various forms of 

sheng depending on their towns and regions. This can be summarized in the table below:  

 

Standard language Social media language 

By the way btw 

Family fam 

Love luv 

Come kam 

Facebook fb 
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Direct message DM 

Oh my God OMG 

Laughing out loudly lol 

I don’t know idk 

Police popo 

Shaking my head SMH 

Awesome/ cool lit 

 

 

CONCLUSION AND RECOMMENDATIONS 

• From the study it was evident that culture had a great effect on the language used in communication 

technology by university students. The varied cultures dictated the type of language used in the 

communication technology. Some cultures impacted negatively on the language used in the 

technology. There is need to create awareness on the dynamism of language due to culture influence 

for adequate communication among individuals in varied situations. 

 

• The most commonly used forms of communication technology were internet, multimedia, e-mail, 

telephone and other sound-based and video-based communication technology. Social media was noted 

to be widely used in both social and academic circles. Therefore, policies that governlanguage used in 

these communication technologiesshould be put in placeto avoid miscommunication.  

 

 

• The different cultures impacted on the type of vocabulary used, sentence structures, contracted forms 

and the peer clusters among the students. It is therefore necessary to have rules in place to ensure 

acceptable formation of the new vocabulary and sentence structures. 

 

• The study revealed that the evident cultures included: ethnicity, affluent vs less endowed and 

socialization-extend of adherence to social class,age, gender and religious affiliation. These cultures 

had specific language used among them especially in terms of register. There should be a standard 

pool of vocabulary from the various cultures to create effective communication among the university 

students. 
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ABSTRACT 

This paper highlights the important role played by design in shaping the new African continent 

economically, socially and environmentally. This role is highly linked to the rich interaction 

between religion, art and culture in Africa. Africa thrives well through networks formed by 

different cultures, customs, history and people spirit of working together. It is in such setups that 

handicrafts communities thrives well, however, Africa has been left behind in the sustainability of 

the practice key to rural development. This paper is aimed at exploring ways in which design can 

play a key role in the process of developing sustainable handicraft communities from inception to 

full implementation. It also explores the barriers for the uptake of community development 

initiatives in the design profession in Africa. Qualitative analysis and case studies are the major 

research strategies used. Wamunyu area will be used as the case study of a handicraft community 

existing in Machakos County. Data collected from archives, interviews and published reports for 

this purpose. This paper concludes that design plays an important role in the development of 

sustainable handicraft communities especially in the rural areas. The impact of this research is 

realized by the benefits of sustaining the handicraft communities that are important enterprises 

in rural areas development. The innovative use of design approaches today ensures a smooth 

transition for design use in Africa’s problems tomorrow.  

 

Key words; Community development, Design approaches, Handicrafts, Sustainability. 

 

INTRODUCTION 

Africa thrives well through networks formed by different cultures, customs, history, practices and 

people’s spirit of working together. It is in such setups that development activities thrives well 

however they are practiced at an informal or traditional level thus not well developed to full 

potential in rural areas.Rural development has been a key subject dating back to the industrial 

growth in urban centers of the 1970s to date. Rural areas according to Limkriengkrai (2010) are 

key support of any development as they provide raw materials and skilled labor to the growing 

economy in urban areas though do survive alone by small economic activities apart from 

farming. The informal sector plays a key role in rural development especially in ecologically 

fragile areas. Small scale industries forming important occupational activities and source of 

income to the majority of the people. Rural areas open opportunities for the growth of 

handicrafts due to the availability of skills and raw materials.  Mutinda (2014) points out that 

these activities can be grown from a traditional craft to a successful commercial industrial 

operation if well-organized with proper marketing channels, access to institutional credits and 

environmental preservation methods. This is in line with the Kenya’s Vision 2030 development 

blue print aiming at making the country a newly industrialized middle income nation providing 

high quality of life for all its citizens. The vision’s pillars targeting to encourage development 
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through investing in people with provision of equitable social development in a clean and secure 

environment aimed at issue based, people centered and results oriented policy approach. The 

foundations of the blue print contributing to the development agenda through wealth creation 

opportunities, infrastructure, innovations and developing human resources to be globally 

competitive through training and education (Kenya Vision 2030). 

 

The nature and extent of these rural communities are short lived in the country as they do not 

meet and maintain basic elements of sustainability such as proper planning processes, public 

participation, infrastructure and opportunities. Unwto (2005) attributes these development 

setbacks to the view of rural development as with less economic opportunities. Previous research 

and case studies in South Africa, asia and south america indicates that the continuation of these 

communities can be achieved through product service approaches enshrined in community based 

and sustainable community tools (unwto, 2005). Sustainable community tools include integrated 

design processes (idp), post development monitoring and community dialogues allowing 

opportunities, innovation and continuity. the suggested approaches are custom to each 

community as observed by richards (2013). 

 

the commonly used approach in africa for handicraft community development is the community 

based tourism working around the product as the center with an aim of adoption as a business 

model as practiced in edo state nigeria, zambia, uganda and in some parts of kenya. This model 

however faces environmental degradation problems and reduced participation by stakeholders 

thus maturity of the community is not achieved and points out the need for review. Reduced 

natural resources due to over exploitation also discourage the activity. competition, middlemen 

who profit from the business more than the community, poor marketing channels and lack of 

proper organization and implementation processes are other challenges cited (unwto, 2005; 

mutinda, 2014). One such handicraft community is the wamunyu wood carvers of the akamba 

people in Machakos County. 

 

The wamunyu handicraft community is home to an estimated 8,000 people practicing wood 

carving, drums making, beadwork and weaving dating back since the introduction of carving in 

1918 by mutisya munge. The community has seen the establishment of other smaller 

communities of wood carvers and other handicrafts in kitui, makueni, malindi, Mombasa, 

nanyuki and nairobi. Artists apprentice others for continuity relying on tourists and the machakos 

cooperative union for marketing and funding. Being a practice highly dependent on natural 

resources such as trees, the community has initiated a program for planting and selling trees for 

sustainability of the practice. other initiatives are by the county government to promote the area 

as a cultural center, online marketing, value addition and proposition as a world heritage site. At 

the center, not many people are involved in the handicraft making due to low markets of 

products, low prices for the products, limited funds and limited resources thus the need for 

examination of the activity and improvement of the current community organization processes 

and structures for a more sustainable community based approach. 

 

RURAL DEVELOPMENT 

The term development has regularly been towards the idea of good change established to exist 

when the wellbeing and quality of life is improved (Chambers, 1995). Rural development 

referred to as meaningful growth economically, culturally and environmentally in the country 

side or non-urban settings.  
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Development in rural settings are originally conceptualized as avenues for economic 

opportunities for undeveloped localities targeting groups rationally described as remote, rural, 

impoverished, marginalized, economically depressed, poor, indigenous, ethnic minority and 

people in small towns (Muganda, 2009). They are characterized by atraditional, participatory or 

agricultural economic system in which work, goods and services utilize resources established 

inlong traditional patterns (Ndlovu, 2015). 

 

Rural development progress well when people work together towards similar goals. people act 

independently in their own interest thus unintentionally deplete resources contributing to the 

consumption of resources on abasis of continuous habits thus the need for unity of purpose 

fulfilled in arural community setups (Turcu, 2012). Community participation is also key for 

development of rural areas from inception to fulfillment through power redistribution, citizen 

participation, collaboration processes and social capital creation equitably distributed. 

The availability or existence of communities’ setups in rural areas greatly influences the 

destination of choice for tourism, service industries and investments (Mwathi&Kagiri, 2014).  It 

is also adeterminant of the type of infrastructure to be put in place hence its importance in rural 

economies. Mwathi And Kagiri (2014) emphasize the need for community types of setups for 

meaningful and sustainable development however recommends for further research on strategies 

that players employ to increase their attractiveness and sustainability. Markey Et Al. (2006) 

agrees that rural areas are perceived as with limited development opportunities hence 

acommunity oriented and territorial approach will be more successful than atop down industry 

based approach. 

 

new approaches to rural development are aimed at sustainability of the processes of the 

development agenda. experts argue that the top down approach is to be interchanged with the 

bottom up approach which yields better results increasing ownership and participation by the 

communities (limkriengkrai, 2010). participatory development is another approach that involves 

stakeholders in the development processes, participate in the design, implementation and 

evaluation of development interventions. sustainable development as a new approach is directly 

linked to an environment focus development agenda with economic and social benefits. richards 

argue that the social aspect of the development should be an approach by itself towards rural 

development focusing on culture and key issues such as gender (richards, 2013). sustainable 

livelihoods are also a new approach used for rural development which focuses on livelihoods as 

a means of achieving sustainable poverty eradication. booz (2013) points out that sustainable 

development is through supportive environments for the community systems for services or 

products and the durability or sustainability is achieved by the continuous supply of this benefits 

socially, economically or environmentally. 

 
Diagram 1. Dynamic Sustainability community development model. Source, Booz (2013). 
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akpomurie (2011) proposes the merge of traditional culture and imported cultural skills to attain 

sustainable development in the rural areas as a concept. this argument is based on the fact that 

knowledge is passed from generation to generation in a sustainable way over the years thus 

equals to development. kothari (2007) agrees that people have their own solutions from practice, 

traditions and cultures if utilized are sustainable. the merge of tradition and modern aspirations 

can be achieved through participation for sustainable development. 

the brundtland report of the 1987 world commission on environment and development, merged 

development to the environment. the report cited sustainability of development as highly 

dependable on the bridge concept of economics, ecology and ethics with the ownership of the 

concept spread across all sectors (bruntland, 1987). cases in africa, many parts of latin america, 

asia and middle east indicates that the major causes of political unrest and international tension is 

related to environmental decline. critical survival issues were reported to relate to uneven 

development, poverty and population growth. bruntland proposed an interdisciplinary and 

integrated approach to be used for the development processes. the development concept was 

linked to environmental sustainability, economic and ecological policies under a cause and effect 

theory (uncsd, 2007). 

 

development processes for the developing and developed nations have since followed the 

bruntland model but adjusted to fit its cultural and economic context. the rationale of a 

sustainable development process being based on the assurance of renewable economic, social 

and cultural benefits to the community and its environment (richards & hall, 2000). more 

stakeholders are involved in the processes with gradual integration of the community, in some 

cases, they are driven by the community entirely (limkriengkrai, 2010). 

 

COMMUNITY DEVELOPMENT 

A community is defined as an existing or potential system of individuals, groups and 

organizations that possess common concerns, interests and goals (Bush et al., 2000). Aref and 

others (2010) describe the community as a group of individuals residing a similar geographical 

area with common cultures. Development in this definitions is related to the area where these 

groups live and related directly to their activities economically or socially.  

Community development is introduced within an area for the purpose of the wellbeing of the 

people and the environment especially in rural settings. Key drivers being the provision of 

economic opportunities through meaningful employment for members, community revitalization, 

value addition to an existing system especially conservation projects, it is also a source of 

financing of other projects such as infrastructure and education. Community development is also 

introduced as a means of revitalizing intangible or tangible culture such as cultural events, 

festivals, local handicrafts and traditional farming practices. 

 

It is worth noting that creating communities that work socially, economically and 

environmentally for long term basis is still a major challenge in our current generation 

(Woodcraft et al., 2012). Other barriers identified for community development include lack of or 

poor education, business experience, insufficient financial assistance and conflicting vested 

interests. Okazaki (2008) pointed out that varying degrees of involvement must be assigned to 

different evaluations and forecasts in the process for them to work efficiently. Richards (2003) 

agrees that creative processes from the inception to post implementation are to be introduced 

involving all stakeholders in such a way that ownership is created and decision making is shared 

at different stages. 
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The development process generally follows four key stages from inception to full maturity and 

up scaling though varies with population size, cultural context, local needs, development 

intensity and previous planning efforts (Reid et al., 1993; Okazaki, 2008).  

Inception 

this is the ideation stage of community development. the new idea or concept should be more 

strategic and future thinking or visionary in development approach (reid et al., 1993). initial 

community assessments are carried out to harness the experience, expertise, desire and support 

of the local residents together with stakeholders generating inventories of perceptions about 

development related changes depicting experiences, concerns, hopes, fears and dreams. pinel 

(1998) cites this as crucial for making more informed decisions while building organization and 

infrastructure capacity. a good ideation is a flexible and responsive process due to cycles of 

growth or decline influenced by relationship, roles and changes of stakeholders as recommended 

by woolcock & narayan (2000). 

 

Capacity building 

the idea of the development is widely shared among stakeholders directly linked to the 

development or indirectly linked. relevant training takes place with the community at different 

levels from members, management, policy makers, beneficiaries and stakeholders to arrive at a 

decision or way forward to proceed. 

 

Implementation 

the community project is initiated in an actual setting. the implementation is first done by the 

stakeholders or the funder then later gradually left to the community to own the project a 

common practice in many developing countries. experts point out that participation is very key 

for a community development project to succeed and that projects should be community driven 

from inception to implementation for sustainability to occur (richards, 2013). 

 

Assessment and Up scaling 

assessment allows the development system to be guided and massaged by the community, area 

and market conscious inputs. feedback loops refines the community products and services 

towards success attributes of quality services, quality experiences, good value and allow 

necessary infrastructure around the community. 

up scaling should be compelling from adequate assessment of the community. according to 

brooks (2008) this stage is more engaging and is built upon the authentic values of the 

community since inception. 

 

DESIGN APPROACHES  

Van Der Ryn and Cowan (2007) describe design as an idea and a process about user needs or 

wants becoming tangible. Design furtheris described as a strategic problem solving process that 

drives innovation, builds business success and leads to a better quality of life through innovative 

products, systems, services and experiences (WDO, 2017). 

Design approaches used includes participatory or co-design, design thinking, immersions, 

empathic design, experience design and systems design among others. These design approaches 

results to more uptake of sustainable methods focused on design attributes and benefits the end 

user or community. Sustainability is provided by the broader context of a process that is more 

responsible, synergetic, contextual, holistic, empowering, restorative, eco-efficient, creative and 

visionary as described by Bharma and Lofthouse (2007, pg. 29).In a community setting, 

sustainability is established in the plan as product innovations, operations, value additions, 
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competition, cost effectiveness and environmental responsibility through the intermarriage of 

systems and their characteristics as social, enterprise and product/service systems (National 

Research Council, 1999;Ngayu, 2011). 

 

SYSTEM DIVERSITY EFFICIENCY ADAPTABILITY COHESION 

Product 

system 

Multiple 

product 

configurations 

and extensions 

Value 

delivered 

relative to total 

cost ownership 

End user product, 

customization, 

failure recovery, 

organizational 

learning, cash 

reserves 

Strong brand, 

identity, unique 

product features 

Enterprise 

system 

Encouragement 

of diverse 

business 

strategies 

Efficient 

decision 

processes, 

resource 

productivity 

Organizational 

learning, cash 

reserves 

Distinctive corporate 

culture, strong 

partnerships 

Ecosystem Biodiversity in 

terms of species 

variety 

Efficient 

ecological 

cycling of 

energy and 

nutrients 

Tolerance and 

assimilation of 

exogenous 

burdens 

Natural habitat 

boundaries, tightly 

clustered food web 

Socio-

economic 

system 

Ethnic, cultural, 

institutional and 

political 

diversity 

Cost efficient 

means for 

human needs 

satisfaction 

Transparency and 

flexibility of 

major institutions 

Geographic 

boundaries, strong 

national identity 

Table 1. Characteristics of sustainable systems. Source; National Research Council (1999). 

The design approaches follow the design process as used in practice. The design process are 

planned out steps followed to achieve the desired output mainly used to solve complex problems 

that the cause of issue or resultant action to be taken to solve are not well defined. Different 

processes are used as per one’s understanding of the design tool. The common application 

follows the definition or exploration of the problem at hand, developing concepts to try solve the 

problem, testing of the possible solutions and delivering the final output in a convergent and 

divergent of ideas from abstract issues to tangible solutions.  

Example of design process tools; 
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Diagram 2.IDEO Kit: Human Centered Design process. Source; 

http:

//ww

w.de

sign

kit.o

rg/m

etho

ds. 

 

Diagram 3. Design thinking tool kit. Source; Design work book MIT d.lab. 

 
Diagram 4. The Design Spiral. Source; design Work Book MIT d.lab. 

Information
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The research however focused on immersiondesign approach and participatory design as key 

social design tools that could be explored for handicrafts community development. In both 

processes, the designer is directly involved in context observing, asking and trying as a method 

of learning by doing and translating ideas to solutions in analogous settings. 

 

Immersion design approach  

The design approach involves getting involved in the communities’ activities or problem 

situations by observing, asking and trying as key tools (Mijthab, 2016). The design approach 

referred to as Empathic designin some cases, uses analogous settings to solve what is seen as 

complex problems and seek inspirations. It is carried out as a form of design research or practice 

base research led by or with a designer. It focuses on the broad patterns of everyday life that are 

important and relevant specifically for the conception, design and development of new products 

or services or systems. Approach can also be used to orientate, frame and inspire a design or 

development project.  

Tools commonly used in this approach includes affinity diagrams, coding, contextual enquiries, 

cultural probes, storytelling, design ethnography and design thinking (Salvador et al., 1999, 

Nova, 2014). 

 

Participatory design approach 

It is also known as Co-Design or Co-Creation. Participatory design is an approach that attempts 

to actively involve all stakeholders in the design process to ensure the results are needs oriented 

and usable. Participation in design allows for opportunities, innovations and necessary decisions 

are not left out and are made by players or stakeholders in the early stages of design (Urban 

Strategies, 2008). 

 
 

Diagram 5. Representation of a Participatory Design process. Source; Geerts (2016). 

The design process involves directly the people you are designing for. The participants are 

empowered to design and collaborate in the process. The mindset used is that people are experts 

and they know best about the problem and potential solutions. In community settings, people are 

far more likely to adopt a solution that they helped to create (Mijthab, 2016). 
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The steps applied in a co-design process involved identifying the people to participate. A 

stakeholder’s analysis comes in handy at this stage as the relationships, interests and influences 

are established. An arranged space supplied with necessary instruments act as the creation space. 

The problems are then openly discussed, sketched out and concepts for possible solutions are 

built or designed. The people involved are treated like designers and experts. The feedback is 

captured and further processes are undertaken cooperatively.  

Participatory design tools commonly used includes Human centered design toolkit, Product 

Service Systems design modelling (PSS), community mapping (participatory 3D modeling, 

multimedia internet based mapping) and Design Oriented Scenarios (DOS) modelling. 

 

METHODOLOGY 

The structure used for this paper is the IMRAD method which includes an Introduction, Methods 

used, Results and Discussions which is a common structural method for scientific papers as 

suggested by Sollaci and Pereira (2004).  

The method used for this research is a Design research, which are mainly qualitative in nature 

focused on methodologies, practice and development undertaken by people with design abilities 

for unexpected results are produced thus innovation, invention and creativity terms are used 

(Hegeman, 2008). 

 

The main research objective was to establish the application of design approaches in handicrafts 

community development. The other objectives were to determine the processes of community 

development and to examine the use of co-design and immersion design approaches in 

community development. The main research question was ‘Can the application of design 

approaches effectively promote handicraft community development processes?’  

The research was carried out in Wamunyu in Machakos County which is a home to an estimated 

8,000 handcrafts producers practicing wood carving, weaving and drum making among others. 

The Wamunyu Handcraft Society was selected as the case study purposively as it boasts of 2,300 

handicrafts producers forming the largest group in the region. A sample of 50 people was 

selected for the study including society management, members and community members who 

benefit directly from the activities. Expert advice was sort for the research from the County 

government’s Ministry of Tourism and Culture, promoters and designers who practice social 

design. Focus groups were used for this purpose. 

Data was collected through photographs, videos, field notes, instrument administrations, 

documents review, participatory community maps and systems diagrams. Data was then 

analyzed through accurate transcribing, mapping and scenario diagrams.   

 

RESULTS 

Wamunyu Handicrafts 

Wamunyu area in Machakos County is known as the factory of wood carving and are now 

celebrating 100years of this achievement of wood carving culture. The craft is practiced by over 

three thousand artisans both men and women along other crafts such as basketry, beading and 

drum making. Rural development is highly dependent on this activities and revolves around the 

products and enterprise systems.  
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Figure 1&2. Products at the Wamunyu Society showroom. Source- Author. 

 
Figure 3&4. Artisans working in the workshops. Source- Author. 

Development processes 

Development in Wamunyu is undertaken through communal systems practiced by the 

community under different settings as appropriate and convenient. Development support groups 

includes the Machakos County Government through the Ministry of Tourism and Culture as well 

Co-operative unions that the Wamunyu community are affiliated to such as the Machakos Co-

operative union and the Handicrafts Society of Kenya.  

The community development process revolves around the products produced and the immediate 

and long term benefits that are as a result to its members. 
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Diagram 6. Wamunyu Community development process. Source, Author. 

The County and affiliated societies’ development agenda is based on the promotion of the 

handicrafts products and activities in Wamunyu as well as other areas where handicrafts are 

practiced through marketing, capacity building, financing and value additions. 

 
Diagram 7. Machakos development process (County cultural office, 2017).  

Immersion design approach 
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The field research was aimed at understanding the existing or expected product, service or 

systems around the community recorded through sketching, field notes, contextual interviews 

and photographic evidences. The focus was on the broad patterns of everyday life of the 

community an important activity for the design development of new services and systems. 

Participants were homogeneously selected corresponding to the same criteria to provide a better 

focus and safer conclusions, however, comparative, extreme and beyond users was also selected 

for study. The researcher participated in the daily activities of the community in an immersion 

process to speculate new ideas and ground theories. Areas observed that the community is 

involved in included the acquisition of raw materials, design process for products, tools and 

techniques used, production, presentation at sales points, packaging and selling of the products. 

The types and styles of the products were as well recorded. The utilization of the community 

spaces was also observed. 

 
Figure 5&6. Types of products on display in the showroom. Source- Author. 

 
Figure 7&8 Member of the Muuo Women Group with her products. Source- Author. 
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Figure 9&10. Artisans working in the workshop shades. Source-Author. 

 
Figure 11&12. Learning by doing. Source-Author. 

Inspiration were sort from daily activities of the parcticipants and the methods used to build the 

community. Anologous settings were used to experience the benefits from other members that 

are not related to the handicrafts production or marketing. The activity was used to forecast 

unseen challenges related to the community processes. 

 
Figure 13. Analogous inspiration (Hotel User experience). Source- Author. 

Co-design design process 

Data collected from the community through interviews and questionnaires indicates that 80 
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percent of the community members in Wamunyu are not involved in the planning process of the 

community projects. Members forming 15 percent are involved at managerial positions, 

stakeholders or as committee members in the planning process. 90 percent of the community 

individuals participate because they are registered members in the projects with 10 percent 

participating from free will. A large percentage (95%) would like to be involved in the initial 

design of their community development projects as others (5%) feel the responsibility is given to 

the community leaders such as the government elected officials citing members of the county 

assemblies, members of parliament, cultural officers, village elders and church leaders.  

Participation are driven by benefits incentives from the community projects. It is also driven by 

the economic activities association of the projects as the members will participate if it is related 

to their daily activities. The majority of the community members participate in handicrafts 

production and sales forming 85 percent of the community. The co-design tool selected was the 

Human centered Design toolkit giving the community the chance to source inspiration, ideate 

new concepts, prototype and represent innovative solutions for their development agenda. Visual 

models were used to aid the design process considering the rural context where communication 

challenges were expressed. Participants were drawn from different stakeholders in the 

handicrafts sector directly involved in Wamunyu community activities. The location of the 

workshop was at the Wamunyu handicraft society compound as it was easily accessible by all 

and allowed for different settings of materials to be accessed by many participants at the same 

time. The workshop was carried out in two key stages for maximum input advantage into the 

possible solutions provided. 

 
Figure 14. Preparation of visual models and workshop materials. Source- Author. 

 

 

STAGE I 

The participants were introduced to design techniques for problem solving and a simple design 

thinking process was agreed upon. The design thinking activities identified possible problems 

associated with the community development of the handicrafts and quick solutions as observed 

by the participants written on large sheets of paper pinned on the wall. Quick concepts were 

sketched out for better understanding of possible solutions agreed by the participants. The 

process was also used for stakeholders and process mapping. 
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Figure 15&16. Participant on the design thinking process. Source- Author. 

STAGE II 

The participants were involved in the design process developing more concrete concepts as to the 

problems identified in the design thinking process in the earlier stage. The concepts developed 

included making of drawings of the ideas, selection of working concepts and quick dirty 

prototyping.  

 
Figure 17. Co-designing process with the marketing team. Source – Author. 

The participants sourced out inspiration from their experience in and out of the country, other 

communities and futuristic visions or expectations (design fiction). The discusions were around 

what works and what does not work, why it doesn’t work and which is the best balance or 

compromise as the knowledge is shared between stakeholders. 

 
Figure 18 &19. Concept developed for signage. Source- Author. 
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Figure 20&21. Concept developed for packaging of products. Source- Author. 

Partcipatory 3D (table) models were also used by participants for community space planning as 

the community handicratfs society existing land had no actual plan when constructing structures, 

shared spaces or common areas. The partcipants used the model to redesign the space to 

accommodate future additions of structures, parking spaces, walkways, maximize space and 

create scenic views of the area. 

 

 
Figure 22&23. Images showingexisting structures and space use. Source- Author. 

 

 
Figure 24. Participants taking part using a participatory 3D model. Source- Author. 
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Figure 25. Resultant space plan from the Co-design process. Source- Author. 

STAGE III 

The final stage was to test the end results and refine for application or uptake as a proposal. The 

stage involved expert advice from a selected team of practitioners in the handicraft development 

sector and a designer. The team was introduced to design thinking as a method of assessment and 

evaluation of the participants’ outputs. 

 
Figure 26. Expert focus group inputs workshop materials. Source- Author. 

Other cases were also looked at as comparative studies around Katangi area and kathiani area in 

Machakos County for this assessment of outputs. The comparative inputs were used to refine the 

proposed processes and adopt successful scenarios. 

 
Figure 27&28. Images from other community processes. Source- MCU. 
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Figure 29. Products from other handicrafts communities. Source- Author. 

 
Figure 30&31. Community products standardization tools. Source- Author. 

The feedback derived from all the three stages indicated that design approaches are easy to 

comprehend and gives the community participation opportunities that lacked in many 

community development processes. The approach used inspired mindset change towards 

development processes and future aspirations.  Participants cited appreciation to be part of the 

team as they have always had and withheld ideas for lack of better channels to communicate 

them through. The feedback from the focus group of experts and the government representative 

identified this a good approach to implementing community based projects and bridging the gaps 

as many are initiated by organizations and not from the community. Suggestions that were 

identified from workshops were time related. Longer durations for the stages were proposed with 

more participants tackling different issues with given scopes. Parallel approaches were proposed 

to be used at the same time as participants preferred one more than the other. It was also noted 

that participants are at different levels of understanding of the processes, more visual tools were 

suggested for this purpose both audio and visual. It was also proposed that the younger 

generations to be involved more in such processes for continuity. Men were more actively 

involved than women in all the design stages, experts attributing this to the cultural setting of the 

community and unequal education levels among the different genders. Separate workshops and 

activities were suggested.  
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CONCLUSIONS AND RECOMMENDATIONS 

 

Design led solutions offers a great opportunity for African designers in solving what are 

considered as complex problems in many fields. The multidisciplinary approaches offer better, 

cheaper and more sustainable tangible solutions as the situation is addressed from different 

angles and views of the stakeholders. Collaborations for long term partnerships are enhanced 

leading to sustainable change.Design approaches gives the general community the chance to be 

innovative in problem solving which is beneficial in sustaining the rural communities both 

socially and in products design and production. Innovative solutions through design can sustain 

rural development as it is a people driven approach. Design approach offers creative facilitation 

and presentation techniques to the disadvantaged rural majority. It also uncovers tacit knowledge 

providing enriched data for development, policy and research. Increased participation ensures 

that the development goals are achievable as the people are the experts of their own systems 

socially, economically and environmentally. The needs of the community are well captured and 

addressed in the process. 

 

This paper recommends the adoption of the design process and design approaches for 

community development from the inception or ideation stage to the last phase which is 

implementation. The design approaches are also recommended in the project evaluation stages to 

site and solve emerging problems and developing future agendas or objectives for the 

community.  

 

 Diagram 8. Proposed Development model. Source-Author, 2018. 

The flexibility and needs driven structure of the design process and approaches make it suitable 

for any field or area of development in any sector that communities are involved in for 

socioeconomic and environmental sustainability.  
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ABSTRACT 

This study will critically assess the Economic Community of West African State [ECOWAS] on its 

activities on regional integration, growth and development as a panacea to regional free 

movement of people and goods. ECOWAS was formed in 1975 with the objectives of among 

others facilitating economic development, fostering relation and promoting peace among her 

members. In her efforts of achieving these objectives, several protocols among which the 

protocol on free movement of people was adopted aimed at removing all obstacles for the 

movement of people across the subcontinent. Although, success have been recorded in removing 

all kind of visa requirements through the introduction of one passport, less have been found to 

have achieved of its much expectations. Non harmonization of currency, poor political 

commitment and existence of multiples checkpoints hampered the success of the protocol. This 

study examined the success recorded and the challenges that hijacked the full implementation of 

the protocol; About a half a century of its creations, ECOWAS in spite her remarkable 

achievements in promoting unity, maintaining peace and enhancing political and economic 

relations, have yielded less particularly in relation to the implementation of the free movement 

protocol. Though, movement of goods and people is much more advanced in comparison to the 

earlier years of decolonization, it is still bedeviled by so may be abuses. Since majority of West 

African people are not highly educated, there is the need of informal education system to 

acquaint people with the basic formalities or requirement involve in their cross border affairs 

within the sub region. There is also need for the automation of immigration and custom services 

to help fasten the procedures of border administration. The present manual system was found not 

suitable in the contemporary world. 

 

Key Words: ECOWAS, Free Movement, Success, Challenges 

    

INTRODUCTION 

The quest for among others accelerated economic and political development by West Africa 

Countries after their political independence ignited the desire of sub-regional integration a 

decision which climaxed in the formation of Economic Community of West African State 

[ECOWAS]. ECOWAS was established on May 28, 1975 with a treaty signed in Lagos by 

sixteen West African Countries of Benin, Liberia, Burkina Faso, Cape verve, Cote D’ Ivoire, 

Gambia, Ghana, Guinea, Guinea Bissau, Mali, Niger, Nigeria, Senegal, Sierra Leone, Togo and 

Mauritania; although, Mauritania voluntarily withdraw her membership in 2002 (Butu 2013). 

The objectives of ECOWAS was to promote sub-regional cooperation leading to the 

establishment of an economic union in West Africa to be saddled with the responsibility of 

raising the living standards of its citizens, enhancing economic stability, fostering relations 

contributing to the general progress and development of the African Continent. To actualize these 

objectives, several protocols have been adopted one of which is the Protocol on Free Movement 

of People. The protocol relating to free movement of people was adopted in 1979 by Protocol 

A/P.1/5/79 which propounded the right for entry, establishment and residence of ECOWAS 

citizen among member nations.  

mailto:mutawallisule@gmail.com
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Free movement protocol is a trio phase approach policy with the first phase (I) provided for the 

elimination over five years of the requirements for visas for the entry of community citizen into 

another member land. Phase II was provided the right of residence including the right to seek and 

carry out income-earning employment, while Phase III focused on the facilitation of business 

through the right of Community citizens to manage economic activities in member states other 

than his states of origin. 

 

Since its birth about half a century, ECOWAS recorded numerous achievements which include 

the removal of visas and the introduction of single passport. However, it was abuse of not 

meeting much of its expectations. This is more pronounced in the words of (Adepoju, Boulton 

&Levin 2010) “though freedom of movement in the ECOWAS region is undoubtedly more 

advanced than in any other regional grouping in Africa continent, the objective of complete 

freedom of movement in the sub-region has not yet been realized.” 

It is against this background this research was designed to explore the extent to which free 

movement protocol have been implemented among the ECOWAS Countries and to examine how 

it impact on the economic prosperity of the sub region. 

 

Stataement of the problem 

The major problem which informs this research was the compounded implementation challenges 

of the protocol. With the four decades of free movement protocol, successful implementations 

among members remained less of expectations. Community citizens were denied entry into 

another Member States; harassment by security operatives, extortions at border points, illegimate 

deportations and above all excessive border control system featured most of the journey. Another 

problem well noted in the extent literature is the perennial economic misery of the ECOWAS 

countries. It is less arguable that West African Countries are among the poorest economies of the 

world and majority of them filed the list of Heavily Indebted Poor Countries (HIPC) (ECA, 

2011; Global Competiveness Index 2014).  

This study should therefore explore the extent to which the free movement protocol contributes 

to the economies of the ECOWAS Members and to determine the factors that militated against its 

implementations  

 

Objectives of the study 

The general objective of this study is to explore and determine the extent to which the free 

movement protocol has been implemented and assess the factors that militated it proper 

implementation. The specific objectives include; 

To determine the degree of implementation of the protocol among the Member States. 

To determine the factors that militated against its implementation. 

To recommend strategies to overcome the implementation challenges. 

 

Research questions 

The following are some of the questions raised by this research. 

To what extent has the protocol on free movement been implemented among the ECOWAS 

States? 

What are the factors that hindered the performance of the protocol? 

How should the problems of poor implementations be solved? 
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Significance of the study 

The advantage of this research lies in her objective of critical assessment of the implementation 

of free movement protocol among the ECOWAS Member States and to examine the factors that 

militated against its performance on the same paper. The study should also be finding useful for 

ECOWAS Member States to utilize its recommendations on adopting sound policies for 

overcoming the overall integration challenges of the sub-region. To the general body of 

knowledge, it should be finding useful for other researchers in the area.  

 

LITERATURE REVIEW 

Since World War II, efforts towards regional integration increases immensely around the world. 

Although earlier effort is geared toward preventing conflicts, the contemporary momentum 

according to ECA (2004:9) is predominantly economic inspirations. ECA (2004) defined 

integration as a preferential (usually reciprocal) agreement among countries with the proposed 

objectives of removing or limiting barriers on economic and noneconomic transactions. Such an 

arrangement can take different forms depending on the objectives and the intensities of the 

integration. 

 

On the political perspective, Haas (1958) in Dosenrode (2010:4) defined it as a process whereby 

political actors in several distinct national settings are persuaded to shift their authorities, 

expectations and political wills for a new center (supranational) whose institutions possess or 

demand higher autonomy and jurisdiction over pre-existing national authority. Butu (2013) 

defined integration as a system of cooperation in which States agreed to forgo the ability to 

formulate policies independently on matters concerning trade, customs and immigrations. 

It is unarguably true that removing impediment will create an enabling environment for 

international flows of wealth and skills. This was also true in the words of ECA (2004) “that 

removing all barriers for cross border right of people will help promote a sense of belonging, 

ensures movement of technical know-how across national borders and help build and expand 

labour markets.” This contention is also right of (Ukhaoha & Ukpe 2013; Garza, 2006) who 

opined that when people are free to move from one nation state to another, they carry along with 

them not just their skills or technical know-how, but also physical articles of trade. To them these 

will enable in wealth creation as well as redistribution of such wealth within the group.  In the 

same vein, (ECA 2011:23 Awumbila et al 2014:15) opined that for a country to reap the benefits 

of economies of scale, it most guarantees an expanded market by widening her economic scope. 

This argument was based on the assumption that revitalized regional integration offers one of the 

most credible strategies for tackling developmental challenges of nation states. Lee (2002) and 

Ejime (2011) stressed that integrating economies and political structure of nations will facilitate 

the achievement of accelerated and general development.  

 

Studies in (UNECA 2013; Bamfo 2011; Touzenis 2013) have also posited that a strong and 

vibrant integration is a tool of minimizing political violence, eliminating civil conflict, arresting 

poverty and ensuring harmony among nations. This was also true of Butu (2013:50) who posited 

that cooperative action among nations will certainly help address the peculiar problems of 

agriculture, manufacturing and infrastructural decay and ensure even development.  

Nevertheless, in spite the ability of ECOWAS to survived myriads of challenges over the years, 

the purported goals of integration remained a mirage. Report in UNECA (2013) stated that West 

Africa countries that comprised ECOWAS are the countries with the lowest GDP, high poverty 

incidence, lower per capita income, weak state institutions and poor infrastructures (UNECA 
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2013; UNECA, 2011). A situation which Bamfo (2013:13) attributed to the political, economic 

and social factor of the sub-continent. Other challenges according to Awumbila et al (2013) were 

the inability to offer financial obligations by Member States. However Touzenis (2013) posited 

that: National security threats, protection of national employments, protection of infant 

industries, lack of adequate mechanisms to facilitate and manage labor mobility within the region 

and beyond, non-reliable Labour market information, and non-recognition of different 

education/professional certificates among members are the factors that undermined the success 

of the protocol. 

 

Features of the Free Movement Protocols 

The major feature of the free movement protocol is in its provision of Article 2.1 which posited 

the right of Community Citizens to enter, reside and establish within the territory of another 

member state (Article 2.1). Subject to this provision, it established three-phased approach to be 

realized within a time frame of 15 years i.e. five (5) of each phase. 

Phase one forthwith provided (ECOWAS 1979, Article 3.1) for dispensing all necessities to 

obtain a visa for entry to another Member State for a period of time not exceeding ninety days 

(Article 3.2).  

Phase two was propounded by the supplementary protocol of 1986 Protocol No. (A/SP.1/7/86). It 

provided for the right of residence and the ability to engage in an incoming gaining employment 

in another Member State. It stipulated that a community citizen shall among others the right to 

apply and offered an employment. 

 

The third phase is the rights of establishment of persons in the territory of another member state 

(Protocol A/SP2/5/90). The protocol defines the right of establishment to mean the right granted 

to a citizen who is a national of another Member State to settle or establish in another Member 

State other than his state of origin and to have access to economic activities, as well as to set up 

and manage enterprises particularly companies under conditions defined by legislation of the 

host sate 

This also includes equal opportunity for creation and management of enterprises and companies 

in other member States other than their country of origin (Protocol A/SP2/5/90).  

 

THEORITICAL FRAMEWORK  

There are myriad of theories explaining the various types, forms and process through which 

nations goes about integration. The basis of the differentiation of these theories seems to be lied 

in their respective importance attributed to economic and political factors and the 

institutionalization involved. Among such is the neo-functional theory of integration and which 

is the central tool of analysis in this study is more synonymous with the European integration 

process that propounded the contemporary European Union (EU). The earlier work of this 

thought was traced to Jean Monnet (France Prime minister) in 1951. He (Monnet) was regarded 

in modern academic literatures as the founder of the modern European Union. While Monnet 

was well noted in modern literature as the founder of neofunctionalism, although, its theorization 

was nevertheless traced to the work of Ernst Haas (1958) in a seminarian work “The Uniting of 

Europe” in 1958 (Dosenrode, 2006:6). Since then, Haas continued to contribute upon which 

other major contributors to neo-functionalism like Leon Lindberg (1963), and Philippe Schmitter 

(1969, 1971) got their basis (Dosenrode, 2006:6).   

Haas idea was an expansion of David Mittrany’s functionalism and Monnet’s idea of European 

integration. He combined functionalism with inspiration from Jean Monnet’s pragmatic approach 

to European integration. Contrary to the functionalist prepositions, Haas and his followers looked 
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at regional integration as a non-universal activity and political process, but not as merely 

functional or technocratic idea projected by the functionalist. 

Advocating at his time for the concept of neo-functionalism, Jean Monnet (1951) stressed the 

importance of development of some central institutions that will be bestowed with the roles of 

overseeing and directing integration processes. Monnet’s assumption was that, integration 

process cannot be limited to certain technical areas as advocated by the functionalist nor it to be 

seen as a deliberate act of supra-naturalism of the federalist. But to him, states should sort out 

activities that are specifically defined and are politically important for them. He for example 

used the goal of integrating the coal and steel market to expand into social security and 

transportation policies. Unlike the functionalism who believed in conscious political decision in 

the act of integration, neo-functionalism was based on the assumptions that the deliberate merger 

of economic activity in particular economic sectors will ignite for a wider economic integration 

that would spill over into broader political integration in the long run. On his side, Haas also 

opined that once integration was launched in one sector, there should be more pressures for 

further integration in other areas from social and economic groups that were entice with the 

earlier process and hence demand for broader integration in other areas. The benefits of the 

economic union will definitely create tensions from civil and economic groups for the expansion 

into broader scope and gradually into complete political union. Ernst Haas spill-over process was 

also applied by Lindberg. According to Lindberg (1963),  spill-over refers to a situation in which 

a given action, related to a specific goal, creates a situation in which the original goal can be 

assured only by taking further actions, which in turn create a further condition and a need for 

more action, and so forth (Lindberg, 1963: 10) 

 

METHODOLOGY 

This is a documentary research that utilized information from the secondary source. Data was 

obtained from written materials; some are published and others not published. Presentation is 

through both quantitative and qualitative methods. 

 

RESULTS 

 

An achievement of the Free Movement protocols 

A general assessment into ECOWAS performance over the years should undoubtly revealed that 

the union has achieved much since her creation. One of such credit is the ability to of the 

Commission to survive the perennial challenges of economic and political upheavals which have 

bedeviled almost all West Africa Countries. It is non disputable that countries in the West Africa 

are among the poorest economies of the world and the three (Niger, Mauritania, Mali) filled the 

last three digits on the poverty index countries (UNDP, 2013). On the political arena, ECOWAS 

was hallowed with multifarious instabilities of civil wars, ethnic clashes, religious conflicts, 

military coups, terrorisms and border disputes among others. According to Bamfo (2013), the 

political challenges of ECOWAS were rooted in her founding fathers because the Commission 

itself was rooted to ideas of military juntas in West Africa (Gawon of Nigeria and Eyadema of 

Togo).  

 

Abolishment of Visa 

One of the greatest achievements of ECOWAS in the implementation of the free movement 

protocol is that, it has succeeded in abolishing visa requirement for community citizens among 

her Member States. Today, it is commendable that movement within the ECOWAS States 

required no visa for community citizens. Since 2003, several countries have also launched the 
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new ECOWAS passport while some have also succeeded in harmonizing their emigration and 

immigration laws.  For example, ECOWAS travel certificate is currently used in Burkina Faso, 

The Gambia, Ghana, Guinea, Niger, Nigeria and Sierra Leone (Adepoju et al 2013:5). Below is 

the presentation of the level of implementations of the various free movement initiatives of 

ECOWAS. 

 

Table: 4.1: Implementations of free movement protocol among ECOWAS countries: 

 

S/N 

 

Country 

Abolishment of 

Visa and Entry 

Permit 

Introduction of 

ECOWAS 

Travel 

Certificate 

Introduction of 

Harmonized 

Immigration/E

migration Laws 

Introduction 

of ECOWAS 

Brown Card 

1 Benin  Yes No Yes Yes 

2 Burkina 

Faso 

Yes Yes Yes Yes 

3 Cape Verde Yes No No Not Affected 

4 Cote 

D’Ivoire 

Yes No No Yes 

5 Gambia Yes Yes No No 

6 Ghana Yes Yes Yes Yes 

7 Guinea Yes Yes Yes Yes 

8 Guinea 

Bissau 

Yes No No Yes 

9 Liberia Yes No No No 

10 Mali Yes No Yes Yes 

11 Niger Yes Yes Yes Yes 

12 Nigeria Yes Yes Yes Yes 

13 Senegal Yes No Yes Yes 

14 Sierra 

Leone 

Yes Yes Yes Yes 

15 Togo Yes No No Yes 

 100% 100 47 66.7 86 

Source: Butu (2013), Awumbila et al (2014:103) Adepoju et al (2010:5). 

 

In a percentile distribution as presented in the above, ECOWAS was 100% successful in the 

abolishment of visa requirement for the entry of community citizen into another member state. It 

is also 47% successful in the implementation of uniform travel document. For the harmonization 

of emigration and the immigration laws, 66.7% of the goal was so far achieved as six of the 

member states (Cape Verde, Cote Devoir, Guinea Bissau, Liberia and Togo) were yet to 

formalize. 86% achievement was also ascertained on the introduction of ECOWAS brown card; 
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twelve Members of Benin, Burkina Faso, Cote D, Ivoire, Ghana, Guinea, Guinea Bissau, Mali, 

Niger, Nigeria Togo Senegal and Sierra Leone have introduced brown card, Liberia, Gambia and 

Liberia are being awaited and Cape Verde is not affected because of its geographical location. 

 

 

Right of residence within ECOWAS States 

 

On the implementation of the second phase of the protocol, ECOWAS have also recorded 

notable achievements. West Africa today is among the highest migrant producing region of the 

world. Studies in (Touzenis, 2012; ECA, 2011) revealed that West Africa is the region that has 

the highest number of immigrant people and most of these migrants rooted from the West 

African sub-region. An estimated 3% of the 350 million populations in the West Africa sub-

region are migrant workers (Awumbila et al, 2014) and were dispersed within the sub region. A 

development which (Bamfo, 2012, Ejime 2014) attributed them to the success of the 

implementation of the free movement protocol. Addo (2013) posited that, as part of the 

achievement of the free movement protocol, almost all ECOWAS countries are both migrant-

sending areas and immigration destinations.  

 

It was found that Côte d’Ivoire had the highest number of ECOWAS immigrants (2,350,024), 

followed by Nigeria (823,743), Ghana (409,910), and Guinea (381,315) while Gambia have 

(278,793) among others. Côte d’Ivoire therefore remained a most popular destination for 

ECOWAS migrants. Countries that receive the lowest number of ECOWAS migrants are Cape 

Verde (8,782), Guinea Bissau (15,985), Burkina Faso (53,086) and Mali (65,949). 

 

Factors that hindered the implementation of the protocol 

Free movement protocol in spite the purported achievements over the years was nevertheless 

hampered by different implementation challenges. In comparison to the European Union [EU] 

where citizens can move freely from one member state to the other and transact with a single 

currency, ECOWAS have not succeeded in propounding a common currency within the sub-

region. Concerted efforts since its creation always ended in deadlock. Today, there were about 

ten incompatible currencies in the sub-continent with only the Franc CFA having a wide 

coverage being utilized in almost all the French colonies of the union.  

 

Infrastructural deficit is another band on the proper implementation of the protocol on the free 

movement of goods, services, capital in the ECOWAS sub region. The lacked of good roads, 

dilapidated rail systems and dulled seaports have hampered the free movement of goods among 

West African countries. It is non-arguable that the state of roads linkage in West Africa is pretty 

poor which have severely affected land transportation in the region. Founded by this scenario, 

the movement of goods and persons between countries is inhibited by higher losses of lives and 

property. Trailers and large luxury buses are always having difficulties in going through some of 

these roads in the region. In addition to this poor road system, there are also no rail connections 

between ECOWAS countries. It was clearly stated that irrespective ECOWAS countries the 

railway system was a colonial creation and unfortunately most of these rail system disappeared 

because of managerial negligence by the post- colonial elites. The inadequate and poor quality of 

transportation infrastructure in WestAfrican acts as a major hindrance to the free flow of goods 

across borders. 
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Poor machinery to checkmate the implementation of the  protocol was seen as another reason 

that hampered the protocol, the lack of control system to regulate the infiltration of criminals 

under the aegis of community citizen have largely affected the free movement protocol. It was 

found that ECOWAS has not instituted any mechanisms to control the movement of illegal 

immigrants into member states. This has over the years culminated into narcotic and human 

trafficking in addition to the movements of other deadly terrorist groups. These crimes and acts 

of economic saboteur have led to expression of resentment among officials and the general 

public in the destination countries.  

 

The success of the protocol was also undermined by the non-harmonization of its laws with that 

of the domestic laws of member states. The existence of multifarious laws has adversely affected 

the smooth implementation of the protocol on free movement of persons. In enacting the 

protocol, much consideration was not given to the varying and diversities in social, political and 

economic background of the member states. Guided by some predisposing interests and tedious 

legislative processes, some states declined to harmonize their national laws with the ECOWAS 

provisions. Although, some of the national laws pre- exists the ECOWAS protocol, evident 

available proved that most of the countries lack the political will to sacrifice their sovereignty to 

any supranationality.  

 

Poor political commitment by member nations to implement the provisions was also seen as 

another reason for the poor implementation of the protocol. The provisionsofArticle 3 of the 

supplementary protocol of 1986 (inadmissibility clause) which granted member states the right to 

deny community citizens the right of entry and or residence in their countries on the reasons of 

public order, public security and public health among others rendered a huge blow to the full 

implementation of the protocol. Over the years, entry denial through stringent migration policies, 

deportation of community citizens, harassments by security and the existence of xenophobia 

among the nationals featured the behaviour of many counties. For example, In July 2005, anti- 

migrant citizens in Gambia killed about 44 Ghanaians (Elumelu, 2013) this came after 

deportations exercise were completed in Cote D’Ivoire; Nigeria etc.Liberia has also completely 

prohibited non-nationals regardless of region or continent from establishing business in its 

territory.  

 

CONCLUSSION 

 

About a half a century of its creations, ECOWAS in spite her remarkable achievements in 

promoting unity, maintaining peace and enhancing political and economic relations, have yielded 

less particularly in relation to the implementation of the free movement protocol. Though, 

movement of goods and people is much more advanced in comparison to the earlier years of 

decolonization, it is still bedeviled by so may be abuses. There too many border restrictions 

which mostly rendered inaccessible for migrants a situation which was culminated into high 

level of illegal migrations through the porous border areas. The inability to guarantee good road 

network and railway system was also seen as part of the setbacks for the success of protocol. 

 

RECOMMENDATIONS  

 

Since majority of West African people are not highly educated, there is the need of informal 

education system to acquaint people with the basic formalities or requirement involve in their 

cross border affairs within the sub region.There is also need for the automation of immigration 
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and custom services to help fasten the procedures of border administration. The present manual 

system was found not suitable in the contemporary world. 

 

Special regulatory teams need to be established by ECOWAS to checkmate the degree of 

compliance by border agents. If possible, extensive effort should be geared toward ensuring a 

single migration border to be regulated by the commission.  

 

ECOWAS must oblige member states to provide valid travel documents to their citizens at a 

subsidiary rate. The current idea of exorbitant fee made the possession of travel document 

difficult for many travelers. 
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ABSTRACT 

The fulcrum of this paper is the May 22, 2017Manchester City bombing. The paper seeks to 

highlight how the youth can become indoctrinated into extremism. It inquires into why some 

people go through the terrorism indoctrination cycle yet not progress to the critical point of 

carrying out terror acts.Whereas several scholars have challenged the whole radicalization 

discourse, their basis is on the vulnerability of people to extremism in Western countries, which 

this paper finds inadequate, as it does not address the root cause of the problem. The results of 

data analysis on the terror groups al-Shabaab and Mombasa Republican Council (MRC) has 

shown that the majority of youth joining the two terror groups do so at an early age ranging 

between 16 to 20 years of age and lack a good education. The Countering the Lone-Actor 

Terrorism (CLAT) project results has shown a relationship between mental health and terror 

acts. The point of concern in this paper is therefore, youth without a good education, who have 

first-hand exposure to violence indoctrination and or with mental health problems would be 

easier to radicalize to the point of carrying out acts of terrorism and extremism.  

 

Key words: Terrorism, jihadist, extremism, depression, alienation, bombings. 

 

INTRODUCTION 

The Manchester Arenaconcert bombing in England on 22nd May 2017, resulting in the death of 

22 people, bears the hallmarks of the typical modern terrorist operation. What is known about the 

bomber, Salman Ramadan Abedi, aged 22, is that he was the son of Libyan parents who fled 

Libya in 2011 to Britain where the family had resided for over a decade. Abedi’s father, 

Ramadan Abedi, aged 51, ishimself a committed jihadist who has been a member of the Libyan 

Islamic Fighting Group (LIFG) founded in 1995 to overthrow the Gaddafi government. The 

group, which is said to have links with the Al-Qaeda terror network, attempted an assassination 

on Gaddafi in the 1990s according to press reports.Following the overthrow of the Gaddafi 

regimebyjihadists backed by NATO forces in 2011, the family moved back to their home country 

(Roland Oliphant, article in The Telegraph on 24/5/17). 

 

Abedi is believed to have participated in the father’s jihad back home in Libya against the 

Gadhafi government when he was 16 years old (Bennhold et al,New York Times,27/5 

/17).According to the BBC News, Abedi had earlier been arrested for what the Manchester 

Police said were minor offences of theft and assault in 2012. The New York Times report 

claimed that when he visited Manchester City earlier in 2017, he told people that he believed in 

dying for a cause and other similar jihadist statements about suicide bombings (BBC News, 

30/5/17). Abedi’s behavior has similarities with the model of offending described in 

Brameetal(2004) andPiquero et al, (2014) in their article ‘Criminal offending frequency and 

offense switching’, that investigated whether there existed a relationship between frequent 
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offending and offence switching based on literature suggesting such a relationship. Thiscan be 

described as a situation in which an offender who frequently commits crimes can change to other 

forms of crime when circumstances are favourable.This is exemplified by the fact of the bomber, 

Abedi, having been arrested for other offences earlier before he committed the current atrocity. 

 

In a nutshell, the Salman family had been raised amid jihadist activities and extremist violence 

by the LIFG as it fought against the former regime of Gaddafi. The Salman sons wereexposed 

toradicalization,first by theirown father, and later among other extremist networks within the 

large Manchester Muslim communitywhere they gained further jihadist ideas and beliefs that 

they evidently internalized to the point of actualizing them(Wikipedia article “Al-Shabaab 

(militant group)”, downloaded on 29/5/17; Katrin Bennholdet al,in their article on 27th May 

2017).This scenario fits the behavior of Abedi who the press has said was reported by fellow 

Moslem leaders in Manchester to the authorities no less than on five occasions for extremist 

activities. Viewed from the perspective of how people get entrapped into crime, Abedi’s behavior 

is no surprise. It is well known in criminology that among the factors that can influence criminal 

behavior in a youth include peer pressure, the influence of andviolent activities of the family 

members and the social organization surrounding the individual (Livingston et al 2014). The fact 

that Abedi grew up surrounded by people who viewed extremist violence as justified and normal 

greatly shaped his thoughts. His father’s involvement in LIFG activities greatly influenced his 

world view towards aggression and extreme violence. Hence the circumstances around which 

Abedi grew up shaped his behavior in ways that led him to view the use of extremist violence on 

what he considered enemies of Islam as being normal and justified. 

 

METHODOLOGY 

This article used open sources in the media as well as a review of the literature to highlight the 

differing viewpoints of research. A comparative look at research studies by leading scholars of 

the subject as well as a review of current credible newspaper articles were utilized as a way of 

comparing the factors that influence the youth to become radicalized. 

 

Factors that Drive Youth into Radicalization and Extremism 

The foregoing background about the environment in which the Ramadan family was brought up 

appears to be supported by a new research suggesting that terrorist and jihadists’ actions of 

bombing and killing of innocent people could be the result of depression and isolation (Bhui et 

al, 2014). The study by Queen Mary University professor, KamaldeepBhui, released in 

September 2014, surveyed 600 Moslem men and women living in Britain aged 18-45 about their 

views on radicalization and extremism. The survey showed that those respondents who 

sympathized most with terrorist activities were more at risk of being radicalized thanthose who 

condemned terrorism who the study found to be less likely to become radicalized. Given these 

findings, the study postulates that social networks are crucial in helping people to connect and 

socialize with others thereby steering them away from possible mental breakdown that could 

lead to radicalization. 

 

Neighbourhoods where one spends his/her formative years in life, literature on aggression and 

violent behavior suggests, has much influence on behaviourslater in life especially if he/she 

witnesses violence in the family or sees it being practiced in the neighbourhoodamong or by 

gang or other group members (Vaughn et al, 2015; Kim and Lo, 2015).Looked at from this 

explanation, Abedi’s family background and history fits the model described above. Another 

model is where a lone terrorist who does not have any links with a particular terror group but due 
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to propaganda and other recruitment literature and approaches, goes on to carry out a terrorist 

action (van Zuidewijn and Bakker, 2016). 

 

Besides the theorization of the possible reasons why people become terrorists posited by the 

Queen Mary University, other scholarssee such motivations differently. Some have suggested 

that the Western governments’ shifting of the debate and focus away fromthe root causes of 

radicalization among Moslems, seen as being the result of meddling by the Western governments 

in Moslem countries, had resulted in an inability to properly address the problem of 

radicalization. This school of thought postulates that the West had put the discourse and 

subsequently the research spotlight on Islamist or jihadists attempts at radicalization and 

recruitment of the youth in Western countries. By placing the emphasis on the ‘vulnerable 

individual’ and away from the main cause, the enabling environment, that is,meddling, Western 

governments had missed the point of focus (Schmid, 2016). This, they argue, is evident from the 

definitions of radicalization coined as a result of this practice, such as the one articulated by the 

European Union, thus: “Individuals or groups becoming intolerant with regard to basic 

democratic values like equality and diversity, as well as a rising propensity towards using means 

of force to reach political goals that negate and/or undermine democracy”. Schmid has argued 

that this definition articulated by the EUis problematic since if democracy and diversity were the 

key issues in extremism, there would be much more terrorism in the world today than is the case 

in reality. 

 

To support this argument, Schmid used two cases of Moslems who fall in the description of 

holding beliefs that are considered radical to show that predicting terrorist violence on the basis 

of holding such beliefs may not necessarily prove correct (BBC News, ‘Profile: Antony Garcia’, 

April 2007: Accessed at http://news.bbc.co.uk/2/hi/uk_news/6149798.stm on 4/6/17). In the 

second example, Schmid shows that despite Salafist Islamic teachings being blamed for 

terrorism in the world, the Brixton Salafi community had created and operationalized some of 

the most effective anti-terrorist initiatives in Britain that predated the government’s own 

PREVENT programme. He further argues that the greater number of Moslems in Western 

countries consider it immoral and counterproductive to engage in terrorist activities. The scholar 

elaborates that it is only a miniscule fringe group of Moslems that is involved in ‘takfiri’ (which 

refers to those Moslems who consider it justifiable to kill other people as unbelievers or ‘kafir’ 

using any means available to them). 

 

Conceptualizing Radicalization  

Given the varying definitions of the term radicalization in the terrorism discourse, one is tempted 

to ask: what is radicalization? And is there anything wrong with an individual becoming radical, 

a derivative of radicalization? Some scholars have questioned the basis on which Western 

governments have framed the term radicalization to facilitate securitization of people or 

communities that these governments define as being vulnerable to radicalization. Looking at the 

original meaning of a radical, it referred to an individual with radical or different opinions and 

ideas about some situation. According to the Oxford English Dictionary, being radical is 

‘advocating far-reaching political or social reform; representing or supporting an extreme section 

of the party’ (OED Online 2014a). Based on this argument, Baker-Beall et al (2015), posit that 

there is nothing really wrong with one being radical given historical examples of people who 

held radical beliefs on particular issues but were later vindicated by laws passed to support their 

arguments. The civil rights movement in the United States early in the twentieth century is a 

good example of this and others. 

http://news.bbc.co.uk/2/hi/uk_news/6149798.stm
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The emphasisonthe ‘vulnerable individual’ thatWestern governments have highlighted as the 

focal point for securitization in efforts to deal with the menace, is further questioned on grounds 

that it had avoided to pay close attention to the study of Al-Qaeda as an international terrorist 

organization (Githens-Mazer and Lambert, 2017). To test whether the vulnerable narrative really 

works in all radicalization cases, the two scholars interviewed three Moslem brothers originally 

from Algeria who went through what fits the typical radicalization cycle, exposure to jihadist 

videos and Salafist teachings/indoctrinations and talks by jihadist recruiters on how Moslems 

were being mistreated by corrupt Moslem governments in Algeria, Egypt, Tunisia, Saudi Arabia 

and others. Their findings showed thatonly one of the brothers was in the end actually radicalized 

to the point of preparing to carry out terrorist bombings. This in itself shows that despite all the 

three brothers going through circumstances and environments that exposed them to jihadist 

indoctrination, they did not all become actual terrorists even though they might have 

sympathized with Islamicist causes because of their indoctrination. 

 

Lone-Actor Terrorists 

This term refers to terrorists who carry out terror attacks seemingly on their own without overt 

control by any particular terrorist group (van Zuijdewijn and Bakker, 2016). Some scholars have 

theorized that these types of terrorists could be acting the way they do as a result of 

radicalization through propaganda and being sympathetic to certain religious or cultural and 

political convictions as in the case of right-wing terrorists. Research by Countering Lone-Actor 

Terrorism Project (CLAT) led by Zuijdewijn and Bakker, had shown that about 35% of 

perpetrators of terror acts suffered from some mental disorder which could be as a result of social 

isolation suggesting a relationship between mental disorder and social isolation as a trigger for 

violence. The findings of the CLAT project lend support to the Queen Mary University own 

findings suggesting a similar relationship.However, the issue of why certain people seemed not 

to be influenced to the extent of performing terror acts as found by Schmid and others despite 

their possessing similar traits, is an issue that needs further investigation to clarify why that was 

the case. 

 

Kenyan Perspective on Terrorist Recruitment 

In the past decade, Kenya has been the target of the Al-Shabaab terror group based in Somalia, 

which pledged allegiance toal-Qaeda in 2012. Al-Shabaabis said to cooperate with the older 

radical group in training in infantry tactics, indoctrinationand use of explosives. The group 

advocates the Wahhabi form of Islam originating from Saudi Arabia which is also the version 

embraced byal-Qaeda and ISIS terror groups as opposed to Sufism for the typical Somalis 

(Blanchard, 2007;Armanios, 2003). As argued above, only fringe groups of those that embrace 

the Salafist version of Islam demand application of the strict adherence to Sharia laws that 

requires among other things, the stoning to death of any woman accused of adultery and the 

amputatingof the hands of alleged thieves. Wahhabism is a form of Sunni Islam practiced in 

Saudi Arabia and Qatar.(Counter Extremism Project, 2004; Blanchard, 2007). 

 

The al-Shabaab terror group has been most active in Somalia where it had gained a strong 

foothold as the youth wing of the Union of Islamic Courts which controlled Mogadishu in 2006. 

It had entrenched itself in Somalia to the point where it was engaged in all manner of illicit trade 

and business including sea piracy and charcoal business. In 2010 and 2013, the group launched 

spectacular attacks in Kampala, Uganda and Westgate, Nairobi, Kenya, respectively.The 

Westgate attack and others in various locations in the country, strengthened the Kenya 

Government’sresolve in its decision of deploying military forces codenamed Operation Linda 
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Inchi, (Swahili for Defend the Country) from theKenya Defence Forces (KDF) to Somalia on 

26th October 2011.The KDF forces had deployed alongside other forces from four otherAfrican 

Union member countries,Uganda, Rwanda, Djibouti, Sierra Leone and Burundi, aimed 

atroutingout the problem from its source and preventing and averting further attacks. 

 

 

While the deployment of troops in Somalia by Kenya Government has gone a long way in 

curtailing and stopping crime and illicit business and brought much of the southern parts of the 

country to near normalcy, the terrorism threat is still much evident in Kenya as well as in 

Somalia itself. Al-Shabaab has been carrying out bombings of key government installations in 

Somalia and has sporadicallyused road-side bombs, improvised-explosives-devices (IEDs) and 

mined roads targeting Kenyan Government official vehicles as they ferried important 

government personalities to official functions particularly in northern and coastal areas of Kenya. 

 

By many accounts, the majority of al-Shabaab operatives are young boys in their early twenties 

who joined the group at between the ages of 10-24 (Botha, 2014: Radicalisation in Kenya: 

recruitment to al-Shabaab and the Mombasa Republican Council). In her quite extensive research 

on the two terrorist groups operating in the coastal and north-eastern parts of Kenya, Botha 

collected data showing that 57% of al-Shabaab respondents interviewed claimed to have joined 

the group at ages 10 and 24 compared to MRC recruits at 53% for the same age group. The 

researcher further considered other factors such as who introduced operatives to al-Shabaab and 

MRC recruiters and the level of education of the recruits. The analysis of data collected suggests 

that the majority of al-Shabaab recruits, 66%, were introduced to radicalization by friends while 

only 38% of MRC recruits were similarly introduced. 

 

Other factors that are utilized in recruitment included a religious figure playing a recruitment role 

which in respect of al-Shabaab was 34% and MRC at 38%. For the two groups, the level of 

education of the majority of recruits seems to have played a significant role in their joining 

terrorism and extremism activities. For al-Shabaab, the great majority, at 67%, had received only 

primary school education while MRC was at 47%; those who had attained secondary education 

for al-Shabaab were 45% and MRC 24%, and lastly, those with tertiary education or better stood 

at 8% for al-Shabaab and 9% for MRC. 

 

Botha has gone on to suggest, without offering supporting evidence, that the Kenya Government 

had deliberately denied the north-eastern and coastal people, who are mostly Moslems, 

development and economic opportunities in favour of up-country Christian citizens. Her 

findingssuggest that those with minimal education were most at risk of recruitment due mostly to 

economic reasons but also due to their narrow world views. This view is, however, not supported 

by empirical research carried out by Rink and Sharma (2016) in Eastleigh area of Nairobi. The 

two researchers suggest instead that al-Shabaab has utilized the historical Christian-Moslem 

tensions in Kenya in order to entice potential recruits to its ranks and to justify violence. 

 

Lack of a good education, some researchers have argued, is among the factors that can lead to 

failure or an inability to secure better economic opportunities, which has arelationshipwith the 

susceptibility of some youth being at a greater risk of radicalization into extremism. The 

relationship was due tofactors such as poverty, feelings of alienation from the society they 

currently live in especially in countries like Britain, perception that Western governments treated 

Moslems unfairly and often targets them for attack and punishment, perceptions that in Kenya, 
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people from the interior parts of the country were favouredby the authorities or government in 

employment and other opportunities as compared to Moslem-faith people (Nafeez Ahmed, 24th 

May 2017; Kundnani, 2014; Botha, 2014). 

 

 

CONCLUSION AND RECOMMENDATIONS 

 

For this article the recent Manchester City bombing was used as an opening of the debate to 

highlight how the youth can become indoctrinated into extremism. The discussion has shown 

that parents play critical roles in the shaping of their children’s worldviews as exemplified by the 

Ramadan family’s involvement into terrorism in Libya to topple the Gaddafi 

regime.Additionally, it shows that neighbourhoods where a person spent his or her formative 

years also play a critical role in the shaping of the behaviors of young people. We also saw that 

being the father figure, Ramadan, Abedi’s own father introduced and encouraged his sons to 

participate in terror activities against the Gaddafi government, a behavior that shaped the sons 

own futurebehaviour to view violence and murder against perceived enemies of Islam as normal. 

 

The results of interviews conducted by Githens-Mazer about two Moslem brothers who were 

exposed to radicalization and extremist teachings/videos,however, showed that only one of the 

brothers eventually progressed to the point of preparing to carry out bombings and other terrorist 

acts. This suggests that people can become radicalized through exposure to extremist 

indoctrination yet not reach a point of carrying out terror acts. What is lacking in this case of the 

two Algerian brothers who it turned out, only one of them went to involve himself in terror 

activities? In the case of Abedi, the father seems to have played the key role of enticing him into 

terrorism which might be speculated that a father figure is what is lacking in this other case. 

 

Instead of focusing on alleged vulnerability of people, some scholars have proposed that for 

meaningful debate and subsequent research on terrorism to make headway, there was need to 

look at the political angle and policies of Western governments with a view of addressing what 

many Moslems perceive as meddling in Moslem countries. 

 

In the Kenyan context, the results of data analysis by Botha shows that majority of youth joining 

the terror group do not have secondary education and that there were many non-Somali Kenyans 

attracted to the terror group. The conclusion, she asserts, is that it is an indication that the group 

would like to utilize them in internal operations inside Kenya where they can blend unnoticeably 

to the security forces. 

 

As a way of addressing the al-Shabaab menace and other similar crime gangs and vigilantes in 

Kenya and other East African countries, governments need to craft opportunities for employment 

and self-employment that can alleviate the hardships that entice youth to join terror groups. The 

‘Jua Kali’ economic model prevalent in many African countries can form a basis for a wider 

reaching self-employment scheme that addresses both unemployment while at the same time is a 

product innovation incubator for the youth that can manufacture products of high quality for the 

market.We finally briefly looked at the lone actor terrorist and the kinds of influences that were 

behind their terror acts which were shown by the CLAT project to be partly as a result of mental 

breakdown. 
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SUB-THEME 3: INNOVATIVE APPROACHES TO EDUCATION AND TRAINING 

FOR SUSTAINABLE DEVELOPMENT 

 

 

 

 

GUEST SPEAKER 

 

Prof. Donald Kisilu Kombo 

 

Prof. Kombo holds a PhD in Sociology of Education, and currently 

the Acting Dean, School of Education, Kenyatta University. Some 

of the significant researches he has done include the Impact of 

Nairobi-Thika Super Highway on Ruiru Town in Kenya and Cactus 

Pilot Project on Health Promotion in Selected Primary Schools in 

Nairobi, Kenya. His areas of interest include Education, Research 

and Community Development.His speech is on Innovative 

Theories and Models of Competency Based Education for 

Sustainable Development. 
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Title: Linking competence based 

education to research and innovation for 

sustainable development in Africa

Prof Kisilu kombo

Dean,School of Education

Kenyatta University.

Where did we go wrong as a country 

and  continent?
Good policy documents and various commissions for reviewing 

and reforming our education systems and economy

How can we move away from the quagmire ? Hence no 

development worth talking about. 

Who is to blame for lacuna ?
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Higher education is a 
key pillar for pursuing 
Agenda 2063 

For any meaningful 
and sustainable socio-
economic growth to be 
realized and 
sustained, tertiary 
education must be 
centrally placed in the 
development agenda

What was the main objective of Agenda 

2063 ?
To bring about sustainable development in the African countries.

however,

Is it possible to attain the stated agenda?

pertinent question

1.Are the academicians able to set the agenda for development 

away from the politicians?. Or do we rely on politicians?

2.Who is to blame for the Dwindling Funds to education system?

3.Are the universities responsive enough to the needs of the client 

and market? The market dictates  the manpower

Is our education system accommodative enough? Is it 

competence based?Even if it was ,the prevailing circumstances 

may not allow for flexibility
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Strong drive for increasing the number 

institutions of higher education in Africa.

Countries/People know the importance of education. In this 

regard, Numbers of universities began to go up  in the hope that 

the concerned country &  continent would realize sustainable 

development.

Example:

Kenya is standing at 74 universities and we are still expecting 

some more. This is based on the fact that the University Act 2012  

allowed university/ies to be opened in each county.

Expansion has also been witnessed in other parts of Africa
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Questions :

Are these countries getting value for their money from the 

universities since its an investment  ?

Have these universities revolutionized the thinking and the 

economy for sustainable development ?

African Universities today 

have clear mission of  

strengthening 

research, teaching & 

learning and community 

outreach to drive 

sustainable development 
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Role of universities 

-1.Teaching & Learning

-Expected to develop human capital relevant to 2016 agenda.

-2.Research & innovations 

-to generate new knowledge & innovations for sustainable 

development

-3.To create opportunities for interactive and sharing  of research 

–based knowledge ,information ,technologies & innovations.

To undertake these strategic roles universities ought to possess 

the following attributes.

•Government 

support 

•External revenues

•Internally 

generated 

revenues

•Research grants

Graduates

•Students

•Teaching staff

•Researchers

•Internationalization

•Supportive 

regulatory 

framework

• Strategic leadership 

•Culture of 

excellence

Research & 

Innovation 

output

Strong 

Outreach 

Top 

universities 

Concentration of talent
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Challenges related to the mission of 

universities in Africa as we think of CBE
Role One: Teaching

Universities have been effective in training and producing 

manpower.                     BUT.

1.Is placement of students to programmes right?

2. Do we have adequate infrastructure in the universities?

3.Is the quality of training in the universities in tandem with the 

dictates of the market?

4.Are the students exposed enough to the right  knowledge ,skills 

and content .

Due to lack of job opportunities, the relevance of training is being 

questioned.

5.Are we expecting too much ?

Role Two: Research & innovation

Universities in Africa are undertaking research 

BUT

Limited research funding

-2%of Kenya's GDP is set aside for research. This compares well 

with south Africa since the percentage is the same.

-however, research priorities are not being focused on priority area 

in the universities.----priorities are set by other players and not 

universities. 

-universities are not also blameless since they fail to allocate 

adequate funds to research.

-Governments in Africa focus more on action research …such as 

on food security ,water  insecurity etc at the expense of others
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Innovations:

Its through research that countries could realize innovation and 

sustainable development.

Why is it that innovations and sustainable development are hardly 

attained   despite of all the efforts .

Does the presence of qualified and experienced staff at the 

universities translate into development?

The answer lies on  the type of education and the attitudes of staff  

thereof. Priorities are sometimes not right and hence a problem 

with the quality of output.

The case in point is Kenya's vision 2030

It was well conceptualized but weak on values.

-our value systems are too weak to the extent that people rely on 

courts for arbitration .

Funding should be dictated by priorities and needs  .

Minimal innovations are being produced at the universities due to 

lack of funds and priorities.

-the available funds are allocated to needy areas  but not 

research. 
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Role Three: Outreach

Transfer of knowledge generated to society has remained the 

weakest point of African universities.

-pursuit for knowledge for the sake of it is a luxury which can not 

be afforded.

-universities must produce return on investment

-there is need for paradigm shift to put emphasis on knowledge 

transferred than knowledge generated. 

Core mandate of 

universities --Research :
• Research strongly anchored in strategic plans of universities

• Core units have been established to support research andinnovation
• Division of Research, Innovation andOutreach

• Directorates: RS, RDU, Chandaria BIIC, Uni-Industry Linkages, IPR, COEP,ERC

• Aligning it to national and international goalsin:
• Kenya Vision 2030

• National Commission for Science, Technology and Innovation (NACOSTI)

• National Research Fund(NRF)

• Sustainable Development Goals of theUN
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Globally…….…
• The new global economic paradigmis  

knowledgeintensive.

• Businesses strive for innovation invalue  
creation in order to remaincompetitive.

• Innovation drives new product  
development and high tech valuecreation

• Innovation economics: recognizes  
knowledge, technology, entrepreneurship,
and innovation aredependent

• Policy should spur higher productivityand  
greater innovation.

• Kenya and many LMICs perform poorly in 

this front.

Mapof countries by scientific output

Source: worldmapper.org - 2015
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Global Innovation Index(GII)

• GII is an annual ranking of countries by theircapacity for, and success  
in, innovation.

• Computed using average Innovation Input and output Indices

• Published by Cornell University, INSEAD, and the WorldIntellectual  
Property Organization,etc

• Based on both subjective and objective data from WorldBank etc.

• Used by corporates and governments to gauge level of innovation.

• In 2017, all top 30 countries are high-income countries, exceptChina

Global Innovation Index 2016/17Rankings

2017

Rank
Country 2016Rank

1 Switzerland 1

2 Sweden 2

3 Netherlands 9

4 United States 4

5 United Kingdom 3

6 Denmark 8

7 Singapore 6

8 Finland 5

9 Germany 10

10 Ireland 7

11 SouthKorea 11

12 Luxembourg 12

13 Iceland 13

14 Japan 16

15 France 18

Global Innovation Index 2016/17Rankings

2017

Rank
Country 2016Rank

16 Hong Kong, China 14

17 Israel 21

18 Canada 15

19 Norway 22

20 Austria 20

21 New Zealand 17

22 China 25

23 Australia 19

24 Czech Republic 27

25 Estonia 24

26 Malta 26

27 Belgium 23

28 Spain 28

29 Italy 29

30 Cyprus >30



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

488 | P a g e  
 

Map locating mostinnovative economies

Innovation generates wealth:
Map of the world weighted by wealth - 2015
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Note the similaritiesbetween:
1. Size by scientific output

2. Size by wealth

Innovation capacity and Fortune 500 firmsdensity

• The Fortune 500 ranks companies according to their annualrevenues.

• US firms dominate = 134entries

• China = 103

• Japan = 52

• UK =26

• 63% of firms in 4 countriesonly.
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The worlds biggest companies in 2016

Who/ where are the most reputablecompanies?
www.reputationinstitute.com/global-reptrack-100 : 2017data
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Innovative economy metrics: ref. Bloomberg,2017

Innovative economymetrics
1. Tertiary efficiency :

✓Total enrolment in tertiary education, as %of post secondary cohort;

✓minimum share of labour force with tertiary degree;

✓annual new science and engineering graduates as %of total tertiary graduates and %of  
labour force.

2. R &D intensity: Research and development expenditure, as %GDP

3. Manufacturing value added: MVA, as % GDP and percapita

4. Productivity: GDP and GNI per employed person age15+

5. High tech density: Number of domestically domiciled high tech public  
companies, e.g. aerospace, defense, biotechnology, hardware, software,etc

6. Researcher concentration: professionals, including postgraduate PhD students  
engaged in R &D per millionpopulation.

7. Patent activity: Resident patent filings, total patent grants and patent in force  
per millionpopulation.
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❑New trends have been emerging in research &
development globally
❑North America’s share of research for instance
declined from 37.9% in 1994 to 28.9% in 2013
❑In Europe, it fell from 31.4% to 22.7%
❑In Asia it rose from 26.6% in 1994 to 42.2% in
2013
❑China more than doubled its publications
from 9.9% in 2008 to 20.2% in 2014



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

493 | P a g e  
 

Africa’s Research Profile 

❑In 2013, Africa accounted for only 1.3% of global
Research and Development
❑Africa contributes around 1% of the global
knowledge, the lowest in the world
❑The continent’s gross domestic expenditure as a
share of GDP was 0.5% compared to the world
average of 1.7%
❑It was 2.7% for North America, 1.8% for Europe,
1.6% for Asia and 0.7% for Latin America in the
same period

❑In 2013, Africa’s share of world researchers was
2.3% compared to 42.8% for Asia, 31.0% for Europe
and 18.5% for North America
❑As for researchers per a million inhabitants, Africa
had 169 compared to Asia with 786, Europe with
3,219 and 4,034 for North America
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❑Within the continent, South Africa, Nigeria
and Egypt dominate on all three indicators and
many countries are negligible in the production
of knowledge
❑The 2016 benchmarking report for the World
Bank-initiated Partnership for Skills in Applied
Sciences, Engineering and Technology (PASET)
shows research output remains low in Sub-
Saharan African universities
❑This affects African institutions in global
university rankings

Global Innovation Index, 2017

Europe GII Asia GII Sub-saharan Africa GII

Sitzerland 1 Singapore 7 South Africa 57

Sweden 2 China 14 Mauritius 64

UK 3 Japan 16 Kenya 80

❑ The Global Innovation Index (GII) is an annual ranking of countries 

by their capacity for, and success in, innovation.
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Global Innovation Index, 2017

Europe GII Asia GII Sub-saharan Africa GII

Sitzerland 1 Singapore 7 South Africa 57

Sweden 2 China 14 Mauritius 64

UK 3 Japan 16 Kenya 80

❑ The Global Innovation Index (GII) is an annual ranking of countries 

by their capacity for, and success in, innovation.

4) Innovation & change 

❑Most universities in Africa are not adopting
fast enough to the global and dynamic trends

❑There is little innovation in most African
universities
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Cautionary Tale:    

The Eastman Kodak Company

Eastman Kodak invented the digital camera, held much of the 

intellectual capital (patents) for photography, and at one point 

owned 95% of the photography business in the world.  

Ultimately, Eastman Kodak ceased to be a photography 

business, and failed, 

because it could not adapt to a new world.   

Is This Something George Eastman Would Have Done? The 

Decline and Fall of Eastman Kodak Company.  Paul Snyder. 

2013.

5) Research Challenges in Africa
❑Uptake low - a lot of research still on the
shelves
❑Important for National visions (Vision
2030), regional goals (Vision 2063 &
international visions (SDGs 2030)
❑Questions: is there a relationship
between research visions & research being
undertaken in our universities?
❑Are we developing the next generation of
researchers?
❑Are we investing enough in research in
our universities?
❑Are the structures in the universities
strong enough to support research?
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❑Most research is done for
promotion, self actualization,
income & not for policy
❑There is little research support in
universities.
❑Lecturers are not competing for
international research grants &
little directly goes to universities
❑Plagiarism – many students are
involved in this & we need central
policy for this

40

❑Our marginal position in research and
innovation reflected in international and local
rankings/ standing;
❑Low innovation, research and development
outputs
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Challenges of innovation in the African 

universities.
1.Managements and lecturers are not comfortable with changes. 

.Lloyd Armstrong says that individuals are wary of changes that 

challenge old thinking and require new skills to succeed.

-assumption is that with high concentration of highly qualified and 

skilled manpower ,innovations would come from the universities

However, many of the institutions are the opposite of the 

expectation.

A contradiction since the continent has many educated and 

experienced lecturers but minimal innovations?

innovation has been painfully slow----- which in turn impacts 

negatively on the economic development of the continent.

2.Regulations in the institutions :

There are many and cumbersome regulations originating from the 

government .it comes in form of oversight roles

-it may undermine innovativeness and researches

-the plethora of regulations and the rate at which  guidance 

memos are issued serve to force the institutions away from the 

culture of research innovations  towards the culture of compliance.

-complying to regulations could be too costly and detrimental to 

innovation.

-the time,staff hours,reporting cost,audits,consultants needed to 

comply with all the regulations can cost insitutions millions of 

shillings.

- However ,regulations with moderation are not bad for the 

universities. 
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3.Tradition of the universities in Africa.

Most of the lecturers are in their comfort zones since they are 

assured of their payment at the end of every month.

-many would also oppose innovations as a strategy of protecting 

their brand and reputation. They lack serious competitors.

4. The administrative structures of these institutions pose a 

serious challenge to innovations .

Most administrators may not be comfortable with the major 

changes….changes which could water down their chain of 

command. Such changes may not be accommodated.

It may affect their autonomy and chain of command and hence the 

fear and resistance .

5.Innovations require money for coming 

up with infrastructure  :
New laboratories ,buildings ,classrooms ,equipments ,machines 

etc would be required.

6.Fundings.

Funding in all the universities has been decreasing due to 

competing interest and needs of other priority areas.

7.Accredation:

This is a peer review process and it is necessary for quality 

control. However ,new programs for innovations may be subjected 

to long and tedious process of accreditation.
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8.Government may pose an impediment 

Policies put in place show that the institutions of higher learning 

are under management boards.

There are expectations ,regulations ,policies ,laws within their 

jurisdictions of each institution.

All these could lead to unnecessary bureaucracies as an 

impediment to innovations

Competing and shrinking sources of funding

9.Funding based on Performance

There is a move to link funding to quantification of performance.  

However, many of the outcomes in higher learning are not easily 

quantifiable to the satisfaction of all and sundry.

.   

10.Measurements tend to be traditional 

of looking at the output in terms of 
Graduation rates,retation rates,job placement,student loan  default

-its difficult to quantify output from the instutions of higher learning.

-this is an outdated method which fails to take cognizance of all 

the manifests.

11.Lack of clear path ways in our education systems coupled by 

serious culture of high demand for academic papers and not 

competencies /skills This is a paradox which needs to be 

addressed. 
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University opportunities 
i) Research 
❑Identify & reward professors who undertake 
research to shape policy 
❑Universities should commission researches to 
address the national vision? 
❑Programmes at the universities to be adjusted 
in such a way that talents are discovered and 
natured
❑Universities should employ people who will 
be funded to carry out research and innovate. 48

Opportunities and 

Proposals 
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https://en.wikipedia.org/wiki/Education_Index

Education Index 2015

Comparative analysis of the table 

indicates that Education is not 
Taken seriously in Africa.
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Innovation rankingEducation Index 2015

linkage between Education & 

innovation & development

Considers number of years a child is likely to spend in education/schooling
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Case study: SouthKorea

• Currently 13th largest economy globally and 3rd largest withinAsia.

• One of the four ‘Asian Tigers’ alongside Hong Kong, Singapore andTaiwan.

• Investment in education and researchat the heart of SouthKorea's growth.

• Tops in R&D intensity, value-added manufacturing and patent activity

• Is in top-five rankings inhigh-tech density, higher education and researcher  
concentration.

• In 2004 S. Korean government set a target of attracting 100,000foreign  
students to its universities by2012.

• By 2011, 85,000 international students from 171 different countries.

• Current target is 200,000 international students by2020.

Samsung AcademicInitiatives
• Spends 100 million USD in R&D activities with universitiesworldwide

• Seeks creatively-minded and challenge-oriented investigators

• Connects and collaborates with leading researchers andscientists

• Prepares for new challenges and explores wide-open possibilities forthe  
future.

• Shares resources, leverages ideas and taps into others’expertise

• Creates vibrant innovation ecosystems, amplifies efforts, enhance speed  
and efficiency of innovation

• Pushes the boundaries of discovery tonew horizons, towards the most  
promising breakthroughs.

• Ultimate goal is to generate more value forpeople and society!
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Case study: Singapore

Way forward  
• To have and strengthen competence based education

• To rekindle and nurture Africa’s innovativespirit in the continent.

• To provide quality education  which in turn should to stimulate 

research, innovation, creativity, sustainable developmentetc.

• To deliver an optimal mix of knowledge, skills, attitude, etc.

• Safeguard balance between Social and Naturalsciences.

• To provide relevant education, e.g. Coding - the new “foreign”

languages!

• To align local innovationmetrics to global standards.

• To harness the intelligence and creativity of the faculty members.

• To give faculty members a latitude to innovate.
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• Link research to the development of priority 
areas e.g SDGs & Agenda 2063

• Promote international research and 
development cooperation based on continental 
interests and ownership.

• Expand competitive grants and awards and
other support mechanisms to nurture young
academics and accomplished researchers.

• The government to guide on the priority areas.

•

• Strengthen data collection, management,
analysis and communication, the creation of
education management information systems,
regular information publications and support
for education research and think-tanks.

• There is need for Government guidance on
priority areas in research - Governments to
allocate a high proportion of GDP to research
but money going to individuals who submit
good proposals
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To reduce all the bottlenecks in terms of 

regulations.
-to enhance autonomy for effective thinking.

Adapting a business model     -modus oparadi changes.

Diminishing sources of finances calls institutions to adaptive 

survival tactics .

-Adapting a business model.

Institutions to think and act more like businesses.

Reduce the operational cost, minimize tuition expenses ,operate 

efficiently,

To reflect on the viability of all the programs

Commercializing education & research 

University lecturers to Come out of the ivory towers and

Adopt different models/ strategies depending on the areas of 

specialization.

-1.lecturers in the field of Education to “adopt a school strategy”

This is where all the members in the school of education could 

offer their expertise in a model  school.

lecturers in their areas of specialization could offer their expertise 

eg management,psychology,comtech etc

2.Department of agriculture to allow their lecturers to consult/ visit  

farmers in the counties and create a model county of excellence. 

impact 

-add value to their products and increase productivity as a result of 

research 
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Business school

Could offer their expertise in coming up with a model bank

Universities in this regard could be negotiating with the 

government for more research funds and not salaries.

such strategies could lead to economic development 

researchers should at all times be encouraged to come up with 

innovations.

Education to be revised as per the 

dictates of the market

Realign   and  bench mark it to the best systems in the would

Educators to think out of the ordinary and reach out to the 

government and communities.

Change the old mentality /attitude of being at the ivory tower and 

make an impact in the society.
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ARMY WORM- Tiny insect terrorizing the whole 
country –Why are the researchers?
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Thank you for inviting me 
& for your kind attention! 
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Conclusion:Contradiction between the 

theory and practice.
Theory shows that people know what is expected but they don’t 

take action.

Practice is no action any thing.

Just criticizing without offering suggestions.

I have never seen university dons going on strike for research 

funds to be increased.

Conclusion 
Let us all focus on the CESA Mission

❑Reorienting Africa’s education and
training systems to meet the
knowledge, competencies, skills, innov
ation & creativity required to nurture
African core values & promote
sustainable development at the
national, sub-regional & continental
levels
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ABSTRACT 
The thrust of the study was to examine the need of ICT in Adult Education for socio-economic development in 

Maiduguri, Borno state. In this light, the study adopted questionnaire method for data collection, simple 
frequency distribution and percentage rate were used to analyse the collected data from schools. The study 

investigated the level of introduction of ICT in Adult education and its benefits to individuals and societies for 

socio-economic development. The study revealed that the use and introduction of ICT in adult education is less 
but it was ascertained that ICT contributes a lot in human endeavors. The study suggested that there is need 

for adult educators and special education specialists to collaborate to develop ICT literacy primers, e-learning 

and distance education programmes, assistive technology and therapy services for adults within the 
community. This will enable learning take place in the life of these individuals, ICT integration to adult 

education should be emphasised, fully recognized and have affordable physical structures, facilities and 
resource materials readily available to most adult education centres in Maiduguri, the adults should be 

sensitized on the need of adult education for socio-economic development and not just to promote their salary 

scheme in their place of work as this study revealed and finally, there is need for an uninterrupted electricity / 
power supply situation in Nigeria so that there will be opportunities for significant improvements and increase 

in ICT awareness among the rural and urban dwellers.  
 

Keywords: ICT, Adult, Education, Socio-Economic, Development, Maiduguri 

 

INTRODUCTION 

The supposed target of every nation is to make life easy, cheap and comfortable for her citizens. 

It is the intention that drives nations into embarking on many activities some of which are 

economic, political, social, religious, cultural, technological, etc., in order to raise the capital 

base of the nation. It is believed that increase in capital base will empower the nation to embark 

on development of infrastructure and production of goods and services that would make life 

easy, and comfortable. In an ideal society, comfort as a result of improved human well-being is 

achieved when there are; an increase in capital income, Gross Domestic Product (GDP), Gross 

National Product (GNP), shift from primary to secondary production, reduced dependence on 

importation, strong industrial capacity, increased literacy level etc. In Nigeria, the case is 

different. Attempts to grow Nigerian economy has been disturb by poor infrastructural facility 

development and maintenance, dependence on imported goods and services, reliance on a single 

economic sector, weak industrial capacity, inefficient and ineffective public utilities, low literacy 

level which constituted a cog in the wheel of Nigerian’s economy, and has hindered human 

growth and development. Result of this calls for Adult Education programmes to caution those 

factors that are negatively contributing to socio-economic growth. 

 

Adult education is expected to address the socio-economic, cultural, political and environmental 

problems besieging humanity in their various societies. This is so because adults are the major 

occupants of the production sectors of the economy. Fasakun (2006) observed that adult 

education is not concerned with preparing people for life but rather with helping or assisting 
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people (adults) to live more successfully as useful and acceptable members of their societies and 

contribute meaningfully to the development of those societies. 

 

Obi Omemagwa (2012), also emphasizes that adult education programmes unlike education for 

children and adolescents, center on the immediate needs and problems of the adults in their 

homes, social and occupational roles, civil and economic interest and therefore they have 

immediate direct positive relationship with development efforts, there is need to develop a 

skilled and informed population of adults who would be capable of understanding national 

problems and needs and are able to channel their activities towards the fulfillment of national 

goals. Skilled and informed adult populace is very necessary both for the advancement of social 

and economic development as well as the promotion of internal unity. These facts make adult 

education an indispensable means for the achievement of economic, political and social survival. 

 

Nnazor A.A and Aboh R.T. (2015) stresses that adult education encompasses all education and 

training activities undertaken by adults for professional or personal reasons. According to them, 

it includes general vocational and enterprise based training within a lifelong perspective. Barikor 

(2012) defined adult education as any form of educative experience engaged in by people who 

are chronologically mature, socially responsible and mentally alert or deficient but eager to meet 

their specific needs. These may include intellectual need, occupational skills, socio-economic 

responsibilities, professional competencies and even self-fulfillment or self-actualizing needs, to 

improve themselves, by developing their knowledge, insights, tastes, attitudes and skills. 

 

Anyanwu, (2014), also stated that adult education is very vital for addressing these problems 

because it provides adult with the necessary skills, attitudes, knowledge, values, beliefs required 

to trigger social and economic development of any society. It is important to target adults 

because they, rather than children hold the destiny of modern society in their hands. He further 

maintains that adults are those who are already working and participating in development efforts. 

Fore so, their efforts as a class working citizens are more of societal development if properly 

oriented with the use of Information and Communication Technology (ICT) which facilitate 

access to productive information.  

 

As can be seen from the information above, adult education should be re-positioned to 

excessively launch the present adults into the orbit where they can respond to the challenges 

brought in by technology in order to make meaningful contributions to national development. 

Nzeneri (2010) clearly stated that: 

 

“Our 21st century is characterised by an upsurge of information technology which dictates the 

pace of development and surely we have not stopped talking about technological transfer. A 

century where communication and infrastructural facilities such as telephones, fax and computer 

networking are tools that are turning our world into a global village, where classroom may no 

longer play prominent roles as major access to education. 

 

ICT refers to technologies that provide access to information through telecommunications. In 

other words it is the use of technologies that help people or businesses use information. ICT 

makes it possible to store, transmit, retrieve, manipulate, or receive data electronically. The 

devices include: mobile phones, wireless networks, TV etc. 

 

ICT makes communication between one party and another faster and easier. In recent times ICT 
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has made constant communication a part of everyday life even among adults. It provides the 

society with a vast array of new communication capabilities in such ways that people can 

communicate in real time with others, send instant messages, social networking, internet 

services, and websites accesses like Facebook even when users are nowhere near to each other. 

Therefore, it allows the user to store, retrieve, transmit, share and receive information as the 

needs arise. 

 

Internet has been beneficial in mobilizing people globally at the grassroots to take a common 

stand on global issues of common concerns. Igbo (2008) observes that adult education is an 

instrument for helping the active population worldwide with information and communication 

technology, which is a decisive tool for the smooth integration of Nigerian economy in the global 

economy. ICT definition at this point becomes necessary to make this discussion intelligent and 

clearly identify the challenges and prospects of integrating ICT into adult education in Nigeria. 

Onyekwe (2006) saw ICT as a broad based electronic technology that is used for collecting, 

storing, processing and transmitting information in various forms. ICT is, therefore, technology 

that generally supports the individual’s ability to manage and communicate information 

electronically.  

The relevance of ICT in adult education cannot be overemphasized. This is because the world 

has become a global village where every of human activities are computerized. This implies that 

the applicability of the computer system and other technologies to the affairs and administration 

of the educational sector in Nigeria would be of great benefits to its human resources 

development and productivity. The rate of changes brought about by the introduction of 

technologies has had a significant effect on the way people live, work and play as well as the 

way education is managed. It is applied in all spheres of education curriculum. 

 

Rev. Canon Chris N. & Prof. G.A. Ike, (2015) pointed outsome of the areas in which ICT may be 

of relevance to education especially on adult education included: 

· Access to variety of learning resources: ICT helps in a great way in accessing plenty of 

resources to enhance teaching skills and learning ability (Owolabi, Oyewole and Oke, 2013). 

ICT has helped in the provision of audio visual education. It learners are encouraged to regard 

computers as tools to be used in all aspects of their studies. They make use of the new 

multimedia technologies to communicate ideas, describe projects and other information in their 

work. 

· Immediacy of information: In this time of computers and web networks the rate by which 

knowledge is imparted is very fast which also enhances education anywhere at any time. 

Information and data desired for any study are obtained at will and when needed. 

· Anytime learning: ICT aids one to study whenever he/she wills irrespective of whether it is day 

or night and whether the teacher is available or not. 

· Multimedia approach to education: These are audio-visual education, planning, preparation and 

use of devices and materials that involve sight, sound or both for educational purposes. 

These include; TV, audio tapes, records, computers, video discs. Information taken through 

multimedia are received simultaneously either by vision or hearing or both. 

· Distance learning: This enhances learning at a distance rather in a classroom. This replaces the 

home study, external study or correspondence study by mail of old. This type reduces costs per 

student. They save by studying at home on time and travel and other costs. It appeals to students 

who prefer learning at home. 
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Kozma (2005) also noted that the benefits of ICT in adult education are that ICT can:  

 

1. Offer opportunities for more adult-leaner-centred teaching. There is a common belief that the 

use of ICT in adult education will contribute to more constructivist learning and an increase in 

activity and greater responsibility of the adult learner (Volman, 2005).  

2. Provide the adult educator with new sources of information and knowledge which will 

enhance the process of and practices of teaching adults. This is because acquisition of ICT 

knowledge and skills can help the adult educators to obtain basic knowledge of principles of 

teaching and learning and the skills to apply those principles in teaching – learning situations.  

3. Provide adult learners the opportunity for distance learning country-wide with on-line 

educational materials even in the face of their tight schedule of activities.  

4. Help in providing adult-learners with additional resources to assist resource-based learning 

e.g., the fax, telephone, computers, e-mail, internet, WWW (World Wide Web) etc.  

5. Broaden access to quality educational services for adults at all levels of adult education.  

6. Help in producing ICT literate adults who will be useful to themselves and contribute 

meaningfully to the society in which they belong.  

7. Produce adults who are capable of working and participating in the new economies and 

societies arising from ICT and related development.  

8. Help education policy makers in formulating and execution of educational policies which will 

be inclusive in nature to bridge the gap in education.  

9. Widen the range of opportunities for the marginalized and the disadvantaged members in the 

society by opening access to knowledge.  

10. Encourage self-directed learning because adults can engage in personal learning by using 

their personal computers or internet connection.  

11. Help adult learners to have access to tutorial software.  

12. Help in improving the effectiveness and efficiency in adult education system in Nigeria as a 

whole.  

 

In addition, adult learners can use ICT in business transactions and other human endeavours 

activities that require ICT for their accomplishment and achievement of goals. Thus, for adults 

not to be left out in what is happening in the world they are to key in into the use and application 

of this technology and this can only be achieved through the integration of ICT into adult 

education in Nigeria. 

 

Brief History of Maiduguri 

 

Maiduguri, also called Yerwa by its locals, [citation needed] is the capital and the largest city of 

Borno State in north-eastern Nigeria. It is popularly called "Home of Peace". The city sits along 

the seasonal Ngadda River which disappears into the Firki swamps in the areas around Lake 

Chad. Maiduguri was founded in 1907 as a military outpost by the British and has since grown 

rapidly with a population exceeding 1 million by 2007.The region was home to the Kanem-

Bornu Empire for centuries. Maiduguri actually consists of two cities: Yerwa to the West and Old 

Maiduguri to the east. Old Maiduguri was selected by the British as their military headquarters 

while Yerwa was selected at approximately the same time by Shehu Abubakar Garbai of Borno 

to replace Kukawa as the new traditional capital of the Kanuri people. 
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Maiduguri is estimated to have a population of 1,197,497 by 2009 as of 2007. Its residents are 

mostly Muslim including Kanuri, Hausa, Shuwa, Bura, Marghi, and Fulani ethnic groups. There 

is also a considerable Christian population.Maiduguri is home to three markets which include an 

ultra modern "Monday market" that has a spectacular satellite image view. There is an ancient 

museum and is served by the Maiduguri International Airport. The city has one of the best 

layouts in Nigeria.  

 

The values of land and properties are expensive in Maiduguri. A survey of property markets in 

Nigeria (2009) positioned Maiduguri as the third most expensive for buying and renting in the 

country next to Abuja and Lagos. Maiduguri is the principal trading hub for northeastern Nigeria. 

 

Its economy is largely based on services and trade with a small share of manufacturing. The city 

lies at the end of a railway line connecting Port Harcourt, Enugu, Kafanchan, Kuru, Bauchi, and 

finally Maiduguri.Maiduguri has one of the best-equipped universities and hospitals in Nigeria. 

 

The University of Maiduguri attracts foreign students from neighboring countries especially 

Cameroun and Niger Republic. The College of medical sciences is amongst the top 5 best 

medical schools in Nigeria. Other higher institutions include Ramat polytechnic, College of 

agriculture and College of education. As of 2011, the Future Prowess Islamic School provided a 

free Western and Islamic education to orphans and vulnerable children, was open to both boys 

and girls, and was free of charge.Since the mid-1960s, Maiduguri has witnessed outbreaks of large inter-

religious riots. Members of religious sects led intercommunal violence in 1982 and 2001. 

 

On 18 February 2006, riots related to the Muhammad cartoons published by the Danish 

newspaper Jyllands-Posten left at least 15 people dead, and resulted in the destruction of 

approximately 12 churches. Soldiers and police quelled the riots, and the government 

temporarily imposed a curfew.In 2002, a Muslim cleric named Mohammed Yusuf founded the 

Islamist group Boko Haram in Maiduguri, establishing a mosque and an Islamic school that 

attracted children from poor Muslim families from both Nigeria and neighboring countries. In 

July 2009, Maiduguri was the scene of major religious violence throughout Northeast Nigeria 

committed by Boko Haram, which left over 700 people dead. 

 

On May 14, 2013, President Goodluck Jonathan declared a state of emergency in Northeast 

Nigeria, including Borno State, due to the militant activity of Boko Haram. The entire city was 

under overnight curfew, and trucks have been prevented from entering the city and the social, 

economic and political activities came under comatose. Twelve areas of the city that are known 

to be strongholds of Boko Haram are under permanent curfew. On 18 June 2013, Boko Haram 

militants attacked a school as students were taking an exam; nine students were killed. 

 

On January 10, 2015, a bomb attack was executed at the Monday Market in Maiduguri, killing 

19 people. The city is considered to be at the heart of the Boko Haram insurgency. In the early 

hours of 25 January, Boko Haram launched a major assault on the city. On January 26, CNN 

reported that the attack on Maiduguri by "hundreds of gunmen" had been repelled, but the nearby 

town of Monguno was captured by Boko Haram. The Nigerian Army claimed to have 

successfully repelled another attack on Maiduguri on January 31, 2015. On February 17, 2015, 

Monguno subsequently fell to the Nigerian military in a coordinated air and ground assault. On 7 

March 2015, five suicide bomb blasts left 54 dead and 143 wounded. On May 30, 2015, Boko 

Haram launched another attack on the city, killing thirteen people and many more cases of that in 

https://en.wikipedia.org/wiki/Jyllands-Posten
https://en.wikipedia.org/wiki/Boko_Haram
https://en.wikipedia.org/wiki/Goodluck_Jonathan
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the recent time, though there is a relative peace now in the region. 

 

 

Statement of the Problem 

 

Hall Marchel (2014) sees development as a steady overall economic growth of a nation together 

with the steady reduction of gap between the rich and the poor. He stressed that without the 

concept of equitable distribution of national wealth, economic expansion can only be called 

growth, and not development. 

 

Orubite (2013) understands development as “change in a desirable direction and encompassing 

many different dimensions”. Economic, social and political developments are part of the 

dimensions of development from which the concept “socio-economic” was coined. Igbo (2008) 

observed that adult education is an instrument for helping the active population worldwide with 

information, which is a decisive tool for the smooth integration of Nigerian economy in the 

global economy. 

 

Dabesaki (2005) noted that this revolutionary trend is not widespread and needs to be 

strengthened to reach a large percentage of the population regardless of age or socio-economic 

background. Kinuttia (2008) stressed that adult education programmes have usually been carried 

out via radio, television, satellite and instructor-led lessons, but more recently some 

organizations have incorporated newer technologies.Information and Communication 

Technology (ICT) is having a revolutionary impact on educational methodology globally 

(Dabesaki, 2005). 

 

There is a need for ICT development and training to boost the manpower general workforce 

development, improve the people’s wellbeing and sustain the economy. As a result, many 

governments, private and non-governmental institutions in Nigeria are striving to assist in the 

provision of ICT training programmes at all levels including work environments. The call for 

ICT policies in Nigeria is to allow individual citizens, including adults’ access the training and 

services connected to ICT because technological development may be a pipe dream for the 

country. In the light of this, the government set up the Nigerian National ICT for Development 

(ICT4D) strategic action plan committee to develop a new ICT policy for development and for 

all education sectors, including adult education sector.  

 

Purpose of the Study 

The main purpose of this research is to critically investigate the need for ICT in Adult Education 

for socio-economic development in Maiduguri, Borno State of Nigeria. Other objectives include; 

ascertaining the level of introduction of ICT in Adult Education; to determine the level of use of 

ICT by the Educators; to ascertain the availability of ICT and related facilities/outfits, to find out 

possible problems mitigating the use of ICT in Adult Education with a view to proffer solutions. 

 

Objectives of the Study 

The objective of this study is to determine the usefulness of ICT in Adult education and how 

much it helps or contributes to the development of socio-economic development in a community, 

society or country at large and also to checkmate some of the challenges of ICT in Adult 

Education. 
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Therefore prior to this phenomenon, there are some challenges of ICT on adult education for 

socio-economic development in Nigeria, they are: 

 

Introduction of ICT in Adult Education. 

The availability of ICT facilities. 

Competency of the educators. 

The conduciveness of the ICT environment for learning. 

The impact of ICT in Adult Education for socio-economic development. 

The impact of networked ICT on literacy learning. 

 

Significance of the Study 

 

It has been noted earlier that humans especially adults hold the destiny of any nation in their 

hands because they are those who are already working and participating in developmental 

efforts. Adults have been considered both as assets and capital for productive efforts. It is 

therefore necessary to develop them for they are the procedures, contributors and protectors of 

economic growth. 

 

This view makes it necessary to have a sound adult education programmes for the development 

of literate, informed, skilled and competent adult population for a meaningful socio-economic 

development. 

 

Research Questions 

 

The following research questions will be considered: 

Is ICT introduced in Adult Education? 

Do you have good number ICT facilities? 

Is the use of ICT conducive for learning? 

Does ICT contribute positively to the society? 

Do the Educators use ICT facilities for teaching and learning? 

 

METHODOLOGY 

 

The design for this study is evaluative and descriptive. The population for the study used for the 

survey consisted of all adult students in Maiduguri. The sample size of 150 was randomly 

selected. A self-designed questionnaire was used to collect the data for the study. The 

questionnaire was administered by the researcher in the area of the study. Personal contacts of 

the researcher with the respondents enhanced good and prompt response from the respondents. 

Data collected were analysed using frequency counts and percentage scores. 

 

RESULTS AND DISCUSSION 

 

The key to alternative options lettered AG, NG and ND reflected in the options column on the 

Table below is AG = Agreed, NG = Not Agreed and ND = Not Decided 

The results of the data presented and analysed in the Table below is discussed in relation to the 

research question. 

 

The use and relevance of ICT by all respondents 
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Responses to items 2, 3, 4, 5 and 8, acknowledges that the use of ICT improves learning, 

provides opportunity for distance learning country-wide with online educational materials, helps 

to get more information easily, contribute meaningfully to the society and necessary in most of 

the activities and human endeavors, even though response to item 6 suggests that the educators 

do not use ICT facilities in the teaching and learning process which may be due to lack of trained 

computer staff or incompetency among the educators or as a result of lack of ICT facilities as 

item 9 suggests. 
 

The Use and Availability of ICT facilities 

 

It can be observed from the responses to item number 1 and 9 that majority of the respondents 

disagreed to the statement “ICT is used in Adult Education” and lack of ICT facilities for 

teaching and learning respectively.  

 

Other purposes for which Adults Enroll in Adult Education  

 

Based on the analyzed data shown in the Table below, response to items number 7 acknowledges 

that Adult Education is an important programme to the society, but seems to be more important 

to Adults in promoting their salary structure as observed in item 10 in the table above. Barikor 

(2012) defines adult education as: any form of educative experience engaged in by people who 

are chronologically mature, socially responsible and mentally alert or deficient but eager to meet 

their specific needs. These may include intellectual need, occupational skills, socio-economic 

responsibilities, professional competencies and even self-fulfillment or self-actualizing needs, to 

improve themselves, by developing their knowledge, insights, tastes, attitudes and skills. 

 

 

CONCLUSION 

 

From the foregoing, it is evident that ICT empowers citizens to continuously adapt to 

community, national and global developmental challenges, as well as to develop the required 

knowledge, skills associated with life-long learning and community development. This is, 

therefore, a challenge to literacy, and special education instructors in Nigeria. There is need for 

the appropriate integration of ICT in adult education settings to enhance the capacity of both 

adult educators and adult learners to become more responsive to new challenges in ICT. 

Integrating ICT in adult education programmes would provide everyone with basic skills and to 

use such new technologies during development training, workshop, seminars, conference, 

teaching and learning environment.  

 

RECOMMENDATIONS 

 

Based on study findings the following recommendations are suggested. 

 

✓ There is need for adult educators and special education specialists to collaborate to develop ICT 

literacy primers, e-learning and distance education programmes, assistive technology and therapy 

services for adults and exceptional individuals within the community. This will enable learning 

take place in the life of these individuals.  
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✓ ICT integration to adult education should be emphasised, fully recognized and have affordable 

physical structures, facilities and resource materials readily available to most adult education 

centres in Nigeria.  

 

✓ There is need for the government to increase the electricity / power supply situation in Nigeria so 

that there will be opportunities for significant improvements and increase in ICT awareness 

among the rural and urban dwellers.  

 

✓ Adult educators should be trained on the use of ICT facilities and assistive technology. This will 

help individual adults and the exceptional adults benefit from such training.  

 

✓ ICT policies in the country should be enforced by the government through her agencies like the 

National Information and Technology Development, especially as it concerns the adult education 

sector. The agency should collaborate with different government agencies to develop and 

promote public-private partnership for integration of ICT into adult education programmes in 

Nigeria.  

 

✓ Emphasis should be laid to the learning contents to reflect the needs of the adults in the 

communities. 

 

✓ Government should establish National ICT education, training and awareness initiative to 

promote ICT awareness literacy, adult and non-formal education in the country. 

 

 

✓ There is the need to orient the adults to know that the socio-economic development of any nation 

or community lies in their hands and therefore, take adult education beyond the scope of 

studying to upgrade their salary but also to contribute meaningfully to the growth and 

development of a nation and the well being of their people. 
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ABSTRACT 

 

This study was designed to evaluate the impact of supervision on the management of secodary 

schools in Maiduguri metropolitan council Borno State. The designed objectives were to 

determine the impact of supervision on the management of instructional work, school records, 

school environment, school and community, school funding, and staff development. These were 

properly achieved by descriptive research method. Data were collected with the use of 

questionnaire. A total of 202 Supervisors and teachers responded to the questionnaire, the data 

were analysed and interpreted through the use of t-test statistics. There was hypothesis testing 

where p>0.05, means that any t – value that is below 0.05 was rejected. The research discovered 

that there is need for more provision of facilities for teaching and learning; record keeping need 

to be improved. There is need for constant supervision of instructional work. This helps in 

meeting the desired aims and objectives of primary school education. It is recommended that 

workshops and conferences on the importance of school supervision should be held from time to 

time to teachers and school administrators in order to meet the new millennium trends in 

education. 

 

Keywords: Impact, Supervision, management and secondary schools. 

 

INTRODUCTION 

 

Education is growing more prominence in the affair of Nigerians than ever before. It is seen as a 

way of answering so many questions and solving a myriad of problems, more funds are been 

committed into education by both the Government and private sectors. There is therefore a 

greater demand for probity and accountability. The maintenance of standards and assurance of 

adequate measure of quality control are now the concern of all parents, therefore the significance 

of school supervision has now came into lime light. 

 

The sudden explosion of student’s population coupled with the attendant increase complexity of 

school organization and introduction of school new basic system of 6-3-3-4 or 9-3-4 system of 

education in the country has indeed necessitated a greater attention of supervision more than ever 

before. This is more so because school supervision occupied a unique place in the entire 

educational system. If quality education is, a thing seriously desired in schools so that standard 

of education in our schools will be tightly improved, school supervision must therefore be 
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accorded with high priority. Through supervision, supervisors assist in improving classroom 

instruction and made teachers more competent and efficient.  

 

School supervisors do not only monitor teachers but also give them chance to discuss their 

problems and provide ways to handle them. In addition, it identifies those that are due for 

promotion or those that are supposed to go for studies, workshop and conferences. School 

supervision is very important for the benefit of both teachers and students. 

 

Supervision is a way of stimulating, guiding, refreshing, encouraging teachers with the hope of 

achieving the educational set goals. Supervision is an age-long device for improving teachers’ 

skills. Supervision deals with the basic needs of schools, and it help in provision, maintenance, 

assisting and proper placement of both human and non-human materials in schools.Areas where 

supervisors assess in school include the resources (fund), environment, school and community 

development, records, staff development, and school instructional material. All these areas are 

vital which such schools will not remain as schools without them. Therefore, these are areas, 

which, if much attention is not given, the educational goals will not be achieved or realized. 

Thus, this research attempts to study if there is any impact of supervision on the management of 

these areas. 

 

In whatever context, supervision is meant for improvement of work performance. Today, 

different people view supervision in different lens. In a broad sense (Pierce and Rowell, 2005) 

define supervision as a developmental process designed to support and enhance the individual’s 

motivation, autonomy, awareness, and skills necessary to effectively accomplish the job at hand. 

 

Basically in education sector, the main purposes of supervision are to improve classroom 

instruction and to promote professional growth and development of teachers. Many scholars 

have defined the term Educational supervision in various ways because Supervision may be seen 

as a positive for program improvement. 

 

Ghapanchi, Z. and Baradaran (2014) defined educational ‘supervision’ as the systematic 

application of principles of supervision in solving educational problems in order to get to a 

sustainable level of achievement. Kankam, G. (2014) opined that supervision is a helping 

relationship whereby the supervisor guides and assists the teachers to meet targets. 

 

Supervision is a complex process that involves working with teachers and other educators in a 

collegial, collaborative relationship to enhance the quality of teaching and learning within the 

schools and that promotes the career long development of teachers (Beach &Reinhartz, 

2000).Similarly, Glickman et al. (2004) shared the above idea as supervision denotes a common 

vision of what teaching and learning can and should be, developed collaboratively by formally 

designated supervisors, teachers, and other members of the school community. 

 

A Supervisor is someone who over sees the performance and development of others 

(LondonDeanery2011). The dictionary of education (as cited in Kalule and Bouchamma 2013) 

provided the most extensive definition of supervision as all efforts of designated school official 

toward providing leadership to the teachers and other educational workers in the improvement of 

instruction; involves the stimulation of professional development of teachers, the selection of 

educational objectives, materials of instruction, and methods of teaching, and the evaluation of 

instruction. In summary, the definitions of supervision highlighted above imply that the focus of 
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supervision in a school is mainly related with providing professional assistance for teachers, the 

improvement of instruction and increasing of students‟ learning performance. 

 

Research question 

 

What is the impact of supervision on the management secondary schools of Maiduguri 

Metropolitan Council? 

 

Hypothesis    

 

There is no significant difference in the opinions of supervisors and teachers toward impact of 

supervision on the management of Secondary schools of Maiduguri Metropolitan Council. 

 

METHODOLOGY 

 

This type of research is descriptive in nature. The research design is a sample survey because it 

involves collection of information about the entire population, and collection of data from 

representative sample drawn from the entire population.According to Creswell, (2003) 

descriptive survey method is used to generate views and opinions of relatively large number of 

respondents and to indicate a clear picture of the situation. It is also a method that enables us to 

obtain pertinent and precise information. Also, Johnson and Christensen,( 2012) opined that the 

focus of descriptive research is not to only look out for cause-and-effect relationships but rather, 

describes the existing variables in a given situation and, sometimes, the relationship that exist 

among those variables. 

 

The population for this study comprises, Supervisors and teachers of the ten (10) randomly 

selected Secondary schools in Maiduguri Metropolitan Council. It was out of this target 

population that a respective sample (accessible population) was drawn for this study.The total 

number of theSupervisors in the ten (10) selected primary schools is twenty (20), and teachers 

are nine hundred and ten (910). According to Mussaazi (1982) table to determine sample size of 

any population that is above five hundred, 20% is enough for sample size.  

 

 

Table 3.2 shows summary of sampled population. 

RESPONDENTS POPULATION SAMPLED 

Supervisors 20 20 

Teachers 910 182 

Total 930 202 

 

Instrumentation of data collection 

For the purpose of this research work, the use of questionnaire was employed for data collection. 

Being a self-administered instrument, the respondents completed and returned the questionnaire 

through the research assistants who were trained for these purpose. This made the collection and 

collation of completed questionnaires easy. 

 

The questionnaire were administered to teachers, and supervisors. The items in the 

questionnaires were centred on efficiency of school management, supervision of instructional 

works, school records, school/community development, school environment and school 
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facilities, staff development, and school funding. 

 

A five – point rating scale was used to measure, the subjects responses as Agree (A), strongly 

agree (SA), Disagree (D), Strongly Disagree (SD) and Undecided (UD) 

The data collected from the field were subjected to statistical analysis for appropriate 

interpretations to achieve the set items and objectives of the study. 

A t-test of independent statistical tool (SPSS 16) was used to analyse the set hypotheses. 

 

RESULTS 

Responses of supervisors and teachers on the impact of supervision on the management of 

secondary schools  

S/N Item stated Respondent 

Categories 

A SA D SD UD 

F % F % F % F % F % 

1 Supervision of 

environment 

helps in 

maintaining 

neatness of the 

schools 

surrounding 

Supervisors 12 60 6 30 1 5 1 5 - - 

Teachers 66 37 44 24 50 28 15 8 5 3 

2 Instructional 

supervision helps 

teacher to 

develop 

professionally 

Supervisors 14 70 4 20 2 10 - - - - 

Teachers 85 47 45 25 30 17 20 11 - - 

3 Historical, 

references, 

documentation 

and evaluation 

was gained due 

to supervision of 

school records in 

primary schools. 

Supervisors 8 40 4 20 3 15 3 15 2 10 

Teachers 64 36 46 26 40 22 20 11 10 6 

4 Supervision 

helps in the 

provision and 

maintenance of 

facilities 

successfully. 

 

Supervisors 13 65 5 25 2 10 - - - - 

Teachers 103 57 40 22 20 11 10 6 7 4 

5 Supervision of 

community and 

school 

development 

serves its 

purposes 

Supervisors 7 35 4 20 5 25 4 20 - - 

Teachers 72 40 61 34 27 15 20 11 - - 
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6 

 

 

Supervision of 

staff 

development 

enhances the 

quality of 

teachers 

Supervisors 6 30 6 30 5 25 2 10 1 5 

Teachers 64 36 53 29 30 17 33 18 - - 

7 

 

 

 

 

Teachers 

development and 

school 

expenditure were 

attained due to 

supervision of 

school funding 

Supervisors 9 45 5 25 3 15 2 10 1 5 

Teachers 80 44 60 33 30 17 10 6 - - 

8 

 

 

Teachers were 

giving chance to 

further their 

education when 

identified 

through 

supervision. 

Supervisors 7 35 5 25 6 30 2 10 - - 

Teachers 65 36 55 31 35 19 25 14 - - 

9 Records of test 

and examination 

serve their 

purpose in 

primary schools 

due to proper 

supervision 

Supervisors 9 45 6 30 3 15 2 10 1 5 

Teachers 89 49 75 42 10 6 6 3 - - 

10 

 

 

 

 

 

Using teaching 

aids is effective 

and efficient  in 

schools due to 

proper 

supervision 

Supervisors 6 30 6 30 5 25 2 10 1 5 

Teachers 86 48 56 31 30 11 10 6 8 4 

 

Table above shows the responses of supervisors and teachers on the impact of Supervision on the 

management of secondary schools in Maiduguri Metropolitan Council. 

 

Item one of table shows that 90% of supervisors and 61% of teachers are in support of statement 

Supervision of environment helps in maintaining neatness of the schools surrounding. Similarly, 

in item two 90% of supervisors and 72% of teachers all agreed with the statement Instructional 

supervision helps teacher to develop professionally. Also in item three which state that 

Historical, references, documentation and evaluation was gained due to supervision of school 

records in primary schools. 60% of supervisors and 62% of teachers all agreed with the 

statement.  In item four, 90% of supervisors and 79% of teachers all agreed with the statement. 

With regard to Supervision of community and school development serves its purposes in item 

five, 55% of supervisors and 74% of teachers agreed with the statement. In item six, 60% of 

supervisors and 65% of teachers agreed with the statement Supervision of staff development 

enhances the quality of teachers. 
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In item seven, 70% of supervisors and 77% of teachers all agreed with the Statement Teachers 

development and school expenditure were attained due to supervision of school funding. In item 

eight, 60% of supervisors and 67% of teachers all agreed with the statement. In item nine which 

stated that Records of test and examination serve their purpose in secondary schools due to 

proper supervision, 75% of supervisors and 91% of teachers all agreed with the statement. Also 

in item ten, 60% of supervisors and 79% of teachers agreed with the statement using teaching 

aids is effective and efficient in schools due to proper supervision. 

 

HYPOTHESIS 

There is no significant difference in supervisors and teachers on the impact of supervision on the 

management of secondary schools in Maiduguri Metropolitan Council. 

 

T-test showing there is no significance difference between supervisors and teachers 

CATEGORIES N MEAN SD SE T DF P.VALUE 

SUPERVISORS 20 26.9000 6.81253 1.52333 0.213 

0.186 

198 

- 

0.832 

0.854 TEACHERS 180 26.6056 5.76592 0.42977 

 

Table above shows that there is a slightly mean difference between the supervisors and teachers. 

It is also observed that the p – value 0.832 is greater than 0.05 which mean there is no significant 

difference in supervisors and teachers on the impact of supervision on the management of 

primary schools. Therefore the null hypotheses is accepted. 

 

DISCUSSION OF FINDINGS 

After interpretations of the data for this research, the findings of the study are summarized as 

follows. 

 

The study revealed that supervisions of instructional work is very necessary, because it involves 

the essential needs in teaching and learning aspect. It is what makes the school to be a school. It 

involves the class interaction activities between teachers and student such as subject matter, 

lesson delivery provision and usage of teaching aids, time management, class management, 

methods of teaching usage of lesson note, usage of chalk board, and the language communication 

skills in the class room and many more. All these are what make teaching to be teaching. It is a 

must for every teacher to know and make instructional work effectively and efficiently. 

 

The study findings revealed that supervision of school records has a great impact in secondary 

school of Maiduguri Metropolitan council. According to the result, it shows that teachers and 

head teachers try their best in keeping of essential records in primary schools. 

Further the study found that there is impact of supervision as related to the provision and 

maintenance of school facilities. This means that due to supervision of school facilities the 

management of secondary schools in Maiduguri Metropolitan council; provide and maintained 

school facilities successfully. 

 

The study findings indicates that supervision of school environment in secondary schools of 

Maiduguri Metropolitan council, help in the minding the neatness of the school surroundings 

properly, the hygienic condition, the safety and security devices, where all been provided by the 

management adequately. The supervision of school in secondary schools of Maiduguri 

Metropolitan council, provided a good relationship between the school and the community, 
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where the school was located. It shows that, both of them work hand in hand towards the 

attainment of educational development. 

 

The study also found that there is impact of supervision as related to the provision and 

maintenance of school facilities. This means that due to supervision of school facilities the 

management of secondary schools in Maiduguri Metropolitan Council; provide and maintained 

school facilities successfully. Furthere the findings points out that supervision of school 

environment in secondary schools of Maiduguri Metropolitan Council, help in the minding the 

neatness of the school surroundings properly, the hygienic condition, the safety and security 

devices, where all been provided by the management adequately. 

 

The study revealed that supervision of school in secondary schools of Maiduguri Metropolitan 

Council provided a good relationship between the school and the community, where the school 

was located. It shows that, both of them work hand in hand towards the attainment of educational 

development. 

 

CONCLUSION 

 

The study concluded that, supervision has impact on the management of secondary schools in 

Maiduguri Metropolitan Council. The questions have been answered and the analysed data 

showed that; 

Supervision of instructional materials has impact on the management of primary schools. 

Supervision has impact on the management of school records. 

Supervision has impact on the management of school environment 

Supervision has impact on the management of school and community      relationship. 

Supervision has impact on the management staff development 

Supervision has impact on management of school funding. 

The result of the stated hypotheses was retained. This means that supervision has impact on the 

management of secondary schools in Maiduguri Metropolitan of Borno State. 

 

RECOMMENDATIONS 

 

The following recommendations were made based on the result of the findings of the research 

work; 

✓ Workshops and conferences on supervision of instructional work should be provided for the 

teachers in order to have current knowledge that will help them to give their best for the new 

millennium trends in education.  

✓ The supervisors should be having constant supervision in public schools. There is need for more 

provision of school facilities that will help in teaching and learning. 

✓ There is need for more supervisory staff in Borno state especially in the secondary schools. 

Supervision of school environment should be punctual in order to help the management in 

finding out if there is any weakness regards to it. Because the surrounding stimulates the teachers 

terms of teaching and learning. 

✓ The federal government should be adding more percentage to education budget instead of 

deduction. Education has many programs and procedures that generate money, the government 

should provide enough fund to educational sector. 
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ABSTRACT 

 

Critical thinking (CT) isan essential life skill that education should seek to equip learners with in 

order to actualize the attainment of Kenya’s vision 2030 and the sustainable development goals 

(SDGS). Psychologists and philosophers argue that critical thinking provides individuals with 

the mental ability to think, inquire and interrogate phenomena in society which eliminates bias 

and blind acceptance of viewpoints. Individuals who are proficient in critical thinking are able to 

conduct strategic thinking, creative thinking and engage in appropriate decision making and 

problem-solving processes. Individuals empowered with these competenciesare characterized 

with the ability to adjust to diverse demands of their environment. Theoutcome are 

individualswho arehighly employable, adaptable and inquisitive with a knack to positively 

influence society with innovations and social reengineering of communities with ideas. There is 

apparent disconnect between the expected role of education in fostering critical thinking among 

learners in secondary schools in Kenya.Githui, Njoka and Mwenje (2017) established that the 

levels of critical thinkingamong secondary school learners in Nairobi and Nyeri Countieswas 

disturbinglyvery low.The scenario implies that students’ mental abilities hardly perform beyond 

mere memorization of facts and information. Learners critically lack the abilities to synthesize, 

analyze and evaluate information. Such students graduate from school deficient in the life skills 

necessary for effective living, work performance and inability to engage in activities of daily 

living in society. Unfortunately, educators in majority oflearning institutions in Kenyalack an 

understanding of howeducational technologycan be harnessed to stimulatecritical thinking skills 

during teaching and learning processes. This is despite the fact that critical thinking can be 

infused in pedagogyacross all disciplines without occasioning expensive curriculum reviews. 

Thisstudyseeks to provideinsights and informationto educators and policy makers on how 

educational technology can be harnessed to stimulate critical thinking among learners during 

the teaching and learning process for sustainable development in Kenya.Objectives: The study 

was guided by the following objectives, which were to;discuss how to harness instructional 

resources to stimulate critical thinking during the teaching and learning process among learners 

for sustainable development in Kenya; assess how instructional techniques can be used to 

promote critical thinking among learners in secondary schools in Kenya and evaluate how 

assessment techniques can be used in developing critical thinking among learners in secondary 

schools for sustainable development in Kenya.Methodology:The study adopted the Social 

Cognitive Theory (SCT) propounded by Albert Bandura as its theoretical framework. The study 

relied on library review of secondary data and published reports regarding how to harness 

educational technology to stimulate critical thinking among secondary school learners in Kenya. 
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Key words.critical thinking, creative thinking, decision making,educational technology, 

inquisitiveness. 

 

INTRODUCTION 

 

All over the world theabilityto think critically has become an essential lifeskill to all individuals 

today. This has partly been informed by the rapid changes in technology, theglobalization in 

economies, the expanding labour market and social changes. Healy (1990) stated that critical minds 

are increasingly gaining status as society’s most valuable natural resource worthy of the effort and time 

needed to cultivate. In order to compete globally students must graduate from high school or college 

with the ability to problem solve and use critical thinking skills (Law &Kaufhold, 2009). Employers are 

looking for a work force that can think critically and produce results (Law &Kaufhold, 2009). Despite 

the importance of critical thinking as an educational outcome, Mendelman(2007)observes 

themajorityof schools miss toteachcritical thinking to their students andasa result, the majorityof 

thegeneral publicdo not practiceit at all. Arguing in the same vein,  

 

HayesandDevitt(2008)observedthat,critical thinking strategies are not extensively developed or 

practiced during primary and secondary education, given the emphasis on memorization and rote 

learning with a motivation that to attain high academic scores in national examinations. 

 

According to Peron (2010) the relationship between content and critical thinking presents a 

unique challenge to education. This is attributed to instructional requirements that place undue 

emphasis on mastery of core subject matter and stakeholder expectations of which make it which 

make it difficult if not impossible to focus instruction on teaching critical thinking skills. In this 

regard, Matheny (2009) shared that majority of teachers in public schools have become so overly 

focused on their students attaining high grades in examinations that many sometimes end up 

teaching the test itself. Jenkins (2009) points out that when critical thinking skills are omitted 

from the educational process, society misses tremendous benefits. In particular, students lack 

critical thinking skills inhibits in their’ ability act appropriately to challenges they may encounter 

in new and unfamiliar situations that are helpful to intellectual development. In agreement to this 

view, Tsui (2002) noted that critical thinking skills challenge what is typically assumed by others 

and encourages learners to recognize the importance of different perspectives in problem solving.  

 

Indeed, Willingham (2009), observed that development of critical thinking skills improves 

content uptake and retrieval through the concept of meaningful learning. Matheny (2009) 

proposed that critical thinking skills and core content acquisition support each other adding that 

the idea of choosing between the two is a false dichotomy. Matheny further emphasized that 

instruction in critical thinking and core content are designed to be delivered simultaneously. 

McCollister and Sayler (2010) supported this notion, confirming that critical thinking can be 

infused in lessons throughout all disciplines by utilizing in depth questioning and evaluation of 

both data and sources. Having students track patterns in information stimulates them to look at 

the information as a process instead of simply information to be memorized and helps them 

develop skills of recognition and prediction. 

 

Evaluation of information helps students to learn appropriate procedures for utilizing credible 

information, as well as helping them to learn acceptable and appropriate ways to use discretion 

(McCollister&Sayler, 2010). These skills are helpful in reading, comprehension and problem-



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

536 | P a g e  
 

solving skills, all of which play an important role in standardized assessments 

(McCollister&Sayler, 2010). This deeper understanding allows the learners to better analyze the 

circumstances surrounding the occurrence and differing viewpoints about a phenomenon (Tsai, 

Chen, Chang & Chang, 2013). 

 

Tsai, et al (2013) found that enhancing the critical thinking among students in science classes 

helped the students better understand the scientific process as well as encouraging students to 

become more experimental and inquisitive of the diverse facets of the sciences. Knodt(2009) 

stated that innovative thinking is enhanced when the natura linquisitiveness that students bring to 

the learning process isinspired ,affirmed, and cultivated.When given the opportunity to ask and 

explore openly, students acquire and blossom. This opportunity must be provided by the educator 

if students are to learn to be critical thinkers rather than critics. Opportunities must be provided 

for students to voice opinions and objections to topics rather than seek right or wrong answers. 

This brain storming process is necessary to fuel the continuing curiosity of the learner. Content 

knowledge is best taught using natural curiosity because there is an innate desire within every 

one to learn by challenging traditional thinking patterns (Healy,1990). Critical thinking, higher 

order thinking, and problem solving make learning motivating, stimulating, and enjoyable 

(Jensen,2005). 

 

Choy and Cheah (2009) and Rowles, Morgan, Burns, and Merchant (2013) all found that 

teaching critical thinking skills can be enhanced by having a more standard definition of what 

critical thinking entails. This definition would allow educators at all grade levels to align the 

current curriculum with activities and lessons that help in cultivation of critical thinking among 

learners. In order to engage students in critical thinking, the teacher needs to act as a facilitator to 

give room for discussion and encourage a free thought process, as well as to encourage 

understanding that thinking critically does not always end with a right answer, but instead 

sometimes ends in more questions or differing evaluations of the theme (Arend, 2009).  The 

teacher’s role as facilitator also boosts a peer review process and helps students to learn 

appropriate responses to conflicting evaluations and opinions (Henderson-Hurley & Hurley, 

2013). 

 

Henderson-Hurley and Hurley (2013) suggested that the effort for more critical thinking is a 

holistic endeavor, which would require cooperation among different departments, divisions, and 

classes.  The development of critical thinking skills is not only applicable to core subjects such 

as reading, math, language arts, science, and social studies. Kokkidou (2013) documented 

increases in creativity, innovativeness, as well as an increased awareness of the environment in 

which students and teachers live.  Her findings established that by challenging students to think 

critically, teachers were finding themselves thinking more critically about their subject of 

expertise. Working to increase critical thinking by students has shown some promising results for 

both students and educators. The establishment of professional learning communities allows 

educators to think critically about the methods they are using to teach, and is a good starting 

point for ideas about inclusion of critical thinking skills in the classroom (Smith & Szymanski, 

2013).  

 

Activities such as writing essays and utilizing questions that adhere to Bloom’s Taxonomy higher 

order thinking are examples of ways to engage students in critical thinking in the 

classroom(Smith & Szymanski, 2013). Another option for an activity that helps to enhance 

critical thinking is the use of collaborative group works to solve problems/questions in education 
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(Snodgrass, 2011). According to Sadker and Sadker (2003) in an education that promotes critical 

thinking skills, learners are encouraged to interact with each other and develop social virtues 

such as cooperation and tolerance for different points of view. 

 

The need to teach content is asignificant impediment to the teaching of critical thinking skills. 

However, Jenkins (2009) states that across all subjects’ content knowledge should be taught 

through the integration of critical thinking the process should teach students to think. Engaging 

the brain through critical thinking and problem solving is much more beneficial than 

memorization of isolated facts (Matheny,2009). Other barriers to the teaching of critical thinking 

include the class size, the amount of time allocated per lesson and teacher attitude 

(Slavin,2009).The traditional pedagogical approach of the teacher serving as the deliverer of 

information and the student as a passive receiver of knowledge acutely impedes the development 

of critical thinking skills (Marzano,2007).This activity can be utilized by having students create a 

study groups about the subject content they are studying or by having them analyze the 

information currently available in existing resources. Teachers in a classroom integrate the 

content of different subjects and plan lessons that arouse curiosity and higher levels of 

knowledge. It is also important that any changes to the curriculum be met with training about the 

new activities and how to utilize them to their full effect.   

 

Integration of critical thinking is very important in teaching at the secondary school level, 

because it promotes content analysis and evaluation which in turn have a positive impact on 

achievement of the students. In the area of critical thinking skills, few studies are available 

related to instructional design in Kenya. If teachers really want to modify the behaviour of 

learners in the classroom, it is indispensible to facilitate the critical thinking skills. Since studies 

are not available in area, the researcher has felt this as a need at present and hence the study. This 

paper explored level of critical thinking skills of learners in public secondary schools in Nyeri 

and Nairobi Counties in Kenya. 

 

Purpose of the Study 

This paper explored level of critical thinking among learners in public secondary schools in 

Nyeri and Nairobi Counties in Kenya. These two counties were assumed to be representative of 

Kenya due to the fact of their geographical and cultural backgrounds; Nairobi being the capital 

city in Kenya is highly cosmopolitan with dissimilar ethnic, racial, religious, social -

economic and cultural backgrounds. On the other hand Nyeri is largely rural with a 

homogeneous population. The following research objective guided the research to 

assess the level of critical thinking skills among learners in public secondary schools .  

 

Hypothesis  

Ho1: There is no statistically significant difference in critical thinking among learners 

in boys, girls and co-educational schools. 

 

Ho2: There is no statistically significant difference in critical thinking among in public 

secondary schools in Nyeri and Nairobi Counties.  

 

METHODOLOGY 

 

The study employed a descriptive survey research design to examine critical thinking behaviours 

among learners in public secondary schools in Kenya. According to Kothari (2004) descriptive 
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studies are intended to collect data relating to a phenomenon as it is devoid of any form of 

manipulation of the variables in the study. Further, descriptive design makes it possible to collect 

data over a large population within a short time (Kothari, 2004). This design was most suitable in 

relation to the variables of this research. Target population consisted of learners in public 

secondary schools in Nairobi and Nyeri Counties. Nairobi had 86 schools with an enrollment of 

10,796 students, while Nyeri had 214 schools with 58,424 students ((MoEST, 2013; 

NyeriCounty office, 2013). Thus the total number of leaners in the two counties was 69, 220. The 

schools were stratified into three categories, namely; boys, girls, and co-educational (mixed) 

institutions. According to Kothari (2011) a sample size of 10% of the target population is an 

adequate representative for a large population. Thus, a sampling index of 0.1(10%) was selected 

from the three categories of schools, which gave; 2 boys’ schools from each county and 2 and 3 

girls’ schools from Nairobi and Nyeri Counties respectively. Further, 17 and 4 mixed secondary 

schools in Nyeri and Nairobi Counties were sampled, this gave a total of 30 schools for the 

study. Sampling table by Kathuri and Pals (1993) was used to determine the sample size, which 

yielded a sample of 376 respondents for a population of 18,305 subjects. Since the sampled 

respondents were distributed in the 30 sampled secondary schools, the number of students 

selected from each of the schools was 13. The sample size of the study is presented in Table 1 

presents. 

 

Table 1: Sample Size 

 
Nairobi 20 24 42 2 2 4 52 52 

Nyeri 19 25 170 2 3 17 137 150 

Total 39 59 212 4 5 21 189 202 

 

Data for this study was collected by means of a questionnaire administered to the students. 

 

The questionnaire was adopted with modifications from Dindigal and Aminabhavi (2007) 

Psychosocial Competence Scale. The responses of the students were used to work out a mean 

score whichrated the learners’ critical thinking skills on a scale of 1 to 5. Students who attained a 

mean score below 3.0 were rated as having a low level of the critical thinking skills, 3.0–3.9 

represented a moderate level while mean scores that were above 4.0 were considered to exhibit a 

high level of the attribute. The computer software Statistical Package Social Sciences (SPSS) 

version 20.0 facilitated the data analysis. Data analysis generated frequencies, percentages, 

means and standard deviations used for description and inferential analysis. 

 

Results and discussions 

The findings of the study are presented according to the research objectives and hypothesis. The 

research objective assessed the level of critical thinking skills among learners in public 

secondary schools in Kenya. The respondents were provided with items in a likert scale to 

indicate their opinion and the scores obtained were used to calculate a mean score (�̅�) of decision 

making skills of the respondents on a scale of 1 to 5. The findings are presented in Figure 1. 

 

County TotalNo.of schools SchoolsSampled StudentsSampled 

Boys Girls Mixed Boys Girls Mixed Boys Girls 
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Figure 4.12 Critical Thinking Skills by School Category and County 

 

 

Data analysis presented in Figure 1 clearly shows that learners in Nairobi County had higher 

levels of critical thinking skills compared to their counterparts in Nyeri County. In Nairobi 

County students in boys schools had a mean score of 3.41, mixed schools 3.24 and mixed 

schools 3.31. In Nyeri County, students in girls’ schools had the highest mean (�̅� =2.89), this 

was followed by mixed schools (�̅� =2.86) while boys schools came last with a mean of 2.73. The 

findings of this study concurs with a study conducted by Aliakbari and Sadeghdaghighi (n.d) 

among Iranian students found out that students had low levels of critical thinking, in addition the 

study further revealed differences between male and female students in critical thinking ability 

with male learners outperforming  their  female  counterparts.  

 

Floyd (2011) states that there are widespread perceptions that students from rural areas have low 

critical thinking skills compared to learners from urban settings due to their strong cultural 

orientation. However, instead this view, more credence is being given to aspects such as 

linguistic aptitude and educational experience as contributing factors to learners’ capability to 

exhibit critical thinking. The apparent deficiency in critical thinking abilities among student in 

Nyeri may be due to the fact that they have been raised under coherent societal norms where 

community welfare and traditional values are stressed. Consequently, rural communities place a 

lot of prominence on displaying regard for authority and conforming to the demands of societal 

values rather than standing out on individual convictions. This could be among the variables 

contributing to differences in critical thinking abilities between learners in Nyeri and Nairobi 

counties. 

 

It had been hypothesized that there is no statistically significant difference in critical thinking 

among learners in boys, girls and co-educational schools. To test this hypothesis, one way 

Analysis of Variance (ANOVA) was computed. The statistical relationship between the levels of 

critical thinking skills among learners in boys, girls and mixed public secondary schools was 

presented as shown on Table 1. 
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Table 2. ANOVA 

 Sum of Squares df Mean Square F Sig. 

Between Groups 15.221 29 .525 .849 .694 

Within Groups 234.935 380 .618   

Total 250.156 409    

 

Table 2 shows that the results yielded p-value = .694 which was more than the alpha value α > 

0.05 indicating that the differences in critical thinking was not statistically significant. Therefore 

the null hypothesis was accepted and it was concluded that the critical thinking skills of learners 

in boys, girls and mixed secondary schools were basically similar. Inferential analysis results 

obtained from the computed value of ANOVA indicated the contrary; the differences observed 

were not statistically significant. This suggested that the overall critical thinking skills of learners 

in different school categories were the same. This agrees with the observations of Peron (2010) 

observed no differences in critical thinking skills among learners in different school categories. 

This was attributed to similar classroom practices and instructional strategies did not push 

students to give evidence and to reason; schools did not employ pedagogical approaches such as 

debates, brainstorming, journal writing, and questioning techniques in a way that stimulates 

development of critical thinking in the classroom. As a result learners did not develop high levels 

of critical thinking despite being in different school categories. Consequently, the similarities in 

the instructional techniques in different school categories could be a contributing variable to 

similarities in learners’ critical thinking abilities.  

 

It had also been hypothesized that there is no statistically significant difference in critical 

thinking among in public secondary schools in Nyeri and Nairobi Counties. To test this 

hypothesis, independent sample t- test was computed for the means of the decision making skills 

for the rural and urban adolescents. The findings are provided in Table 3.  

 

Table 3. Independent sample t- test 

 
 

Analyzed data presented in Table 3 showsthat the level of significance .000 was less that the p-

value (.05). Therefore the null hypothesis was rejected, Ho2 (at α =.05) andconcluded that there 

is a statistical difference in critical thinking among adolescents in Nyeri and Nairobi Counties 

were different. This concurs with Leipert et al. (2012) who observed that several features of the 

rural context, such as geographical, sociocultural, economic, and health care contexts, are 

relevant to understanding the critical thinking skills of rural adolescents. Rural communities tend 

to be more religious and hold traditional values and beliefs, which can preclude rural adolescents 

from being assertive (Riddell et al., 2009). Therefore the contextual variables in the rural and 

urban settings could be stimulating acquisition of the critical thinking skills among the learners 

differently.  
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CONCLUSION 

 

Descriptive analysis established that learners in Nairobi County had higher levels of critical 

thinking skills compared to their counterparts in Nyeri County. The apparent deficiency in 

critical thinking abilities among student in Nyeri may be due to the fact that learners in Nyueri 

County have been raised under coherent societal norms where community welfare and traditional 

values are stressed. Rural communities place a lot of prominence on displaying regard for 

authority and conforming to the demands of societal values rather than standing out on individual 

convictions. Inferential analysis results obtained from the computed value of ANOVA for the 

different school categories indicated the contrary; the differences observed were not statistically 

significant, suggesting that the overall critical thinking skills of learners in different school 

categories were the same. This was attributed to similar teaching methods across schools which 

could be contributing to similarities in learners’ critical thinking abilities. However, independent 

sample t-test indicated that there was a statistically significant difference in critical thinking 

among learners in Nyeri and Nairobi Counties. These differences were attributed contextual 

variables in the rural and urban settings could be stimulating acquisition of the critical thinking 

skills among the learners differently.  

 

RECOMMENDATIONS 

 

The findings elicit several suggestions for practice of instructional approaches in secondary 

schools in Kenya in addressing the apparent deficiencies in critical thinking skills among 

learners. From the findings of this study it is recommended on the need to address the 

instructional procedures used by secondary school teachers so as to stimulate critical thinking 

skills among learners in both counties. It is also important that acknowledge that the rural 

environment is not inspiring learners enough towards acquisition of critical thinking skills. In 

this regard, secondary schools in rural areas ought to put in place mechanisms that would 

compensate for this shortfall. 
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ABSTRACT 

Organizational Commitment (OC) is increasingly becoming an important research concept in the 

fields of organizational behavior and human resource management. It’s particularly relevant to 

schools where attainment of organizational goals is highly dependent on teachers’ efforts. The 

purpose of this paper was to explore the factors that motivate teachers’ commitment to their 

institutions. The study specifically aimed at establishing whether there is a relationship between 

teacher’s demographic characteristics (age, gender, academic qualifications, tenure and position 

held) and School Commitment (SC). The study hypothesized that there is no significant 

relationship between teachers’ personal characteristics and SC. The study adopted the 

descriptive research design. The study was conducted in Nakuru County and targeted 1670 

secondary school teachers in in four sub-counties. A sample of 310 educators that was selected 

through stratified random sampling participated in the research. The groups that formed the 

sample strata comprised of school principals, deputies, heads of department, class teachers and 

subject teachers. Data was collected using the Allen and Meyer (1990) Three Component Model 

Employee Commitment Questionnaire. Relationship between variables was established by use of 

Spearman’s rho and Linear Regression while the level of teacher commitment was established by 

use of descriptive statistics including means, frequencies and percentages. A high level of SC 

among Kenyan secondary school teachers was established. Age and the position held in the 

school was found to be positively related to SC. Negative correlation was established between 

SC, andacademic qualifications and tenure.  There was no significant relationship between 

gender, and OC.  Although a relationship was noted between most demographic variables and 

SC, the correlations were predominantly low leading to the conclusion that demographics was 

not a major factor in  predicting  SC. Consequently, the study recommends that further research 

be done to explore the other antecedents of SC such as conditions of service and school 

environment in order to explore their link to teacher commitment.  

 

Key words: Demographic, commitment, age, tenure, relationship, characteristics 

 

INTRODUCTION 

 

Background of the Study 
Behavioral scientists often argue that organizational leaders who know why their employees behave the way 

they do are better equipped to motivate them to contribute to the achievement of organizational goals (Gray 

and Starke 1988). The tendency for workers to react and interact in certain ways in various work situations is 

what is referred to as organisational behavior. It is the study of beliefs, attitudes, and behaviours displayed by 

workforce within an institution. In a school setting,principals can influence their teachers towards school 

commitment if they understand the factors that motivate them towards certain behavior.  

 

The purpose of this study was to investigate the factors that influence organization commitment 

in the context of the Kenya secondary school system. The study was motivated by the perceived 

low level of commitment reported among teachers in Kenyan schools. In Kenya the teaching 

mailto:mkimosop@karu.ac.ke
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profession is characterized by frequent strikes by teachers seeking enhanced pay packages and 

improved conditions of service. Poor remuneration, poor working conditions, stagnation in one 

job group, frequent transfers and the low social status of the teaching profession leads to the 

perception that  teachers in Kenya are  demoralized and demotivated and therefore have low 

commitment.  
  

For many years, researchers in the field of organizational behavior have been trying to better 

understand work attitudes and behaviour that affect the performance of workers as well as the 

effective functioning oforganisations (Chughtai, 2008). One main work-related attitude that has 

been the central focus of studies in the field of organizational behavior is organizational 

commitment (OC).  Meyer and Allen (1991) define OC as the psychological state that 

characterizes an employee's relationships with the organization and has implications for the 

decision to continue membership in the organization. By this token, School Commitment (SC) is 

viewed as a psychological connection that teachers have with their schools, characterized by 

strong identification and a desire to contribute to the accomplishment of school goals. It’s the 

degree to which teachers identify with their schools and their willingness to put forth a 

substantial effort on the school behalf and their intention to stay in the school for a long time 

(Wagner and Hollenbeck, 2010) 

 

In this regard, commitment in the school context can be construed to imply the teachers’ firm 

confidence in school objectives and epitomes, willingness to apply considerable effort when 

discharging  school activities and a strong desire to continue teaching in that particular school. 

School commitment is evident when teachers are loyal and willing to exert effort on behalf of 

their school. It occurs when teachers display a high degree of goal and value congruency with the 

school and desire to maintain membership (Cohen 2007).    

 

OC is particularly critical in a school setting since performance is highly dependent on the 

effectiveness of its teachers. Pohlman and Gardiner, (2000) reiterate that the nature of human 

resource in any organization is a major influence in the success of its endeavors. In order for 

schools to effectively disseminate its core mandate, teachers, a fundamental element of the 

educational system, have many fundamental tasks and responsibilities. The successful 

implementation of school curricular rests on teachers who are principally accountable for the 

educational programmes in their schools. It’s for this purpose that a lot of attention should be 

given to the understanding of teachers’ behaviors and performance within the organizational 

environment of their schools (Tsui and Cheng, 1999).  

 

SC should therefore be one of the ultimate goals of the efforts of a school principal, since it leads 

to the creation of a productive teaching staff. Teachers who have a high level of SC work with a 

greater sense of loyalty and responsibility. Hartman (2000), reiterates that SC inculcates skills, 

knowledge and attitudes of the school community. As a critical resource in schools, teachers 

should develop a positive attitude towards their schools in order to be professionally productive. 

Yavus(2010)states that low committed teachers do not only deter the successful performance of 

their pedagogical duties but also affects the efficiency and effectiveness of the accomplishment 

of predetermined school goals in totality.Research has also found a relationship between 

organizational commitment and a variety of organizational outcomes such as: increased 

employee performance and job satisfaction, reduced turnover, lower absenteeism rate and 

increased organizational citizenship behavior (Meyer et al, 2002; Trunk et al., 2013, Fornes, 

2008; Babnik et al., 2014). 
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Mowdayet al. (1982),further suggest four categories of variables that may influence 

organizational commitment:personal characteristics,job characteristics,work experiences, and 

Structural characteristics. This study opted to focus on teachers personal characteristics since 

they touch directly on the individual teachers and may be critical in explaining teachers’ 

individual behavior. Personal characteristics, also referred to as demographic variables, have 

been the most commonly tested antecedents of organizational commitment and they include age, 

gender, education level, marital status, and tenure and family responsibilities.  

 

Despite the many studies in OC, it is nevertheless noted that majority were conducted mainly in 

health, banking, hospitality, industry and manufacturing sector, thereby paying less attention to 

the educational setting, particularly secondary schools in Nakuru County, Kenya. This dearth of 

research on OC in the Kenyan education system motivated the conception of this research.The 

study is aimed at bridging this research gap by exploring the impact that teacher personal 

characteristics may have on their commitment. The study may help to initiate more extensive 

research to explore the various factors that affect teacher commitment in Kenyan schools. The 

findings will assist school principalsin devising techniques for enhancing teacher commitment 

and thereby build more effective schools. 
 

This paper examines commitment levels of teachers based on the Meyer & Allen (1997) Three-

Component Model (TCM) of commitment. In this framework, Meyer and Allenrecognize three 

dimensions of organizational commitment: affective commitment, continuance commitment and 

normative commitment. 

 

Commitment is considered important in schools since it implies an intention among teachers to 

persist in their quest to attain institutional goals. Therefore, schools regularly try to nurture 

commitment in their teachers in order to attain stability and reduce turnover rates. It is commonly 

held that highly committed teachers tend to strive harder and be more likely to exert extra effort 

to achieve school objectives. Studies have reliably demonstrated that commitment 

certainlycontributes to a decrease staff turnover (Tett& Meyer, 1993; Meyer, Stanley, 

Herscovitch, & Topolnytsky, 2002).  

 

Objectives of the Study 

 

The general objective of the study was to find out whether there is any relationship between 

teachers’ personal characteristics and the level of commitment they display towards their schools. 

The specific objectives included the following: 

 

1) To establish the level of school commitment among secondary school teachers in Kenyan 

secondary schools; 

2) To find out if there is any relationship between the age of teachers and the level of 

commitment they display towards their schools; 

3) To determine the relationship between teachers’ gender and their school commitment; 

4) To examine the association between the academic qualification of teachers and their level 

of school commitment; 

5) To assess whether a teachers length of service in a school has a relationship with their 

commitment to the school; 
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Hypotheses of the Study 

In order to achieve the study objectives, the researcher formulated the following null hypotheses 

to be tested: 

HO1There is no significant relationship between the age of a teacher and their level of school 

commitment; 

HO2There is no relationship between the gender of a teacher and their level of school 

commitment; 

HO3There is no significant relationship between a teacher’s academic qualifications and their 

level of school commitment; 

HO4 There is no significant relationship between a teacher’s tenure and their level of school 

commitment; 

 

 

EMPIRICALLITERATURE REVIEW 

 

Organizational Commitment 

 

The intrigue with which the subject of OC has held researchers in the field of organizational 

behavior can observed from how it has evolved over time. Earlier researcherssuch as March and 

Simon (1958) perceived OC as a give-and-takeassociation involving parties making certain 

demands upon the other whileproviding something in return. Applied in the field of education, 

thisobservation implies that the more effective a school is, in providing openings for teachers to 

attain their various needs, the higher would be the inclination for them to contribute 

enthusiastically to school productivity.Etzioni (1961) distinguished among three forms of 

responses for organizationalmotivation for participation: moral, calculative, and alienative 

involvement. In schools, moralinvolvement would imply identification with and internalization 

of institutionalvalues and goals. Calculative involvement would be displayed through a positive 

orientation to school management which nevertheless is less intense because it is grounded on a 

rational exchange of paybacks andrewards between the parties. Alienative involvement on the 

other hand would reflect negativebearing towards schoolauthority, found in associations 

characterized by exploitation by management. 

 

Porter et al. (1974) described organizational commitment as the relative strength ofan 

individual's identification with and involvement in a particular organization. They viewed 

commitment as comprising of three elements: (a) a strong belief in and acceptance of theaims 

and ideals of the school; (b) a readiness to exertextensive effort on behalf ofthe school; and (c) a 

strong aspiration to remain in the school. 

 

More recently a three-component model of organizational commitment was described by Meyer 

& Allen, (1987) who distinguished three forms of commitment: affective, continuance and 

normative commitment.  In a school set up, affective commitment is characterized by a teacher’s 

psychological attachment to the school displayed by such feelings such allegiance,affection, 

friendliness, and belongingness.Continuance commitment is exhibited by the teachers choice for 

retention within the school because of the high personal costs they perceive are linked to their 

transfer from the school. Normative commitment on the other hand is shown through teachers 

the compulsion to stay in the school because of internalization of the school’svision and mission. 

  

Mueller and Wallace (1992) discerned two dominant conceptualizations of organizational 
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commitment: loyalty and intent tostay. Applied in education, loyalty can be viewed as a teacher’s 

affective response to and identification based on a sense of duty and responsibility for their 

school. 

 

Affective Commitment  

 

Allen & Meyer (1990) define affective commitment as “employees’ emotional attachment to, 

identification with and involvement in the organization. In the context of this study, it is the 

moral commitment which occurs when teachers totally embrace the aims and tenets of the 

institution and become emotionally involved with and feel personally responsible for the school’s 

level of achievement 

 

Allen and Meyer (1990) have suggested that the precursor of affective attachment to the 

schoolcan be divided divide into four categories: personal characteristics, job characteristics, 

work experiences and structural characteristics within their schools. It is suggested that 

individuals with a higher level of affective commitment to their organization demonstrate higher 

willingness to exert more effort at work (Meyer & Allen, 1997).Committed teachers therefore are 

likely to display high levels of performance, positive work attitudes, and a desire to stay in the 

school. Teachers who enjoy their work are likely to feel satisfied and contented with their jobs. 

This increased job satisfaction is likely to add to their feelings of affective commitment. Teachers 

with strong affective commitment continue teaching at their school willingly and eagerly.  

 

Continuance Commitment 

 

Meyer and Allen, (1991) presented continuance commitment as referring to the awareness of the 

costs associated with exiting the school. Teachers whose primary link to the school is based on 

continuance commitment remain because they need to do so. They owe their commitment to the 

benefits associated with staying versus the personal costs associated with leaving the school such 

as pensions, seniority, social status, and access to social amenities that attach them to the school 

and  would be at risk if the teacher  left the school (Dawley, et al., 2005; Shahnawaz, and Juyal, 

2006).  

 

Continuance commitment refers to the teachers’ perception relating to the costs associated with 

leaving their school. It is basically the fear of loss. It is based on teachers’ awareness that leaving 

the school will come with certain costs which may inconvenience them. Teachers with a high 

level of continuance commitment continue teaching in the school because it is a necessity to do 

so. Itis a calculative commitment which takes place when teachers base their relationship with 

the school on what they are getting in return for their efforts and what they would lose if they 

quit the institution. They focus on the pay and benefits that accrue to their involvement in the 

school. Such teachers usually exert their best effort only when the rewards match their 

expectations. Continuance commitment is seen when the teacher weighs the pros and cons of 

leaving the school. They feel the need to stay because the loss they experience by leaving is 

greater than the benefit they think they may gain in their new station. These perceived losses can 

be monetary gains or professional skills acquired over the years spent in the school. The severity 

of these losses often perceived to increase with age and length of service. Teachers are therefore 

likely to experience continuance commitment when they are in an established successful role or 

have had several promotions within one school. 
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Normative commitment  

 

Normative commitment refers to the teachers’ perception relating to their obligation to stay. It 

occurs when the teacher feels a sense of obligation to their school even when they are unhappy 

or even if they want to peruse better opportunities. The teacher feels that they should stay with 

their organizations because it is the right thing to do. This sense of obligation may arise if a 

teacher feels that the school has provided a reward in advance, for example, investing money or 

time in their training. It occurs when teachers remain with a school on the basis of expected 

standards of ethics and norms. These teachers value compliance, obedience, caution, and 

formality. Teachers high in normative commitment also feel that they ought to maintain 

membership in the organization, sometimes due to the pressures from colleagues (Allen and 

Meyer, 1996). 

 

Normative commitment is viewed as the feeling of obligation to continue working in an 

organization. Teachers with a high level of normative commitment feel that they ought to remain 

with the school in which they are teaching (Allen and Meyer 1990). These teachers stay in the 

school because they believe it is the morally correct to do so and  would therefore feel guilty if 

they left the school, even if they had to reject better job offers in other institutions. 

 

Teachers’ emotional attachment to their schools(affective commitment) has been considered a 

crucial determinant of devotion and loyalty.Committed teachers are therefore viewed to have a 

sense of belonging that makes them to identify with their institutions.This consequently enhances 

their participation in the school’s activities and their disposition to pursue the school objectives 

and their aspiration to remain in the institution (Meyer and Allan, 1991). It’s in this light, that 

relationship has been found between affective commitment in organisationsand absenteeism, 

performance, and turnover (Mathieu and Zajac, 1990; Meyer and Allen1997) 

 

RESEARCH METHODOLOGY 

 

Research Design and Sampling  

 

The study employed the descriptive survey researchdesign. The target population of the study 

was 1670 teachers from four sub counties in Nakuru County, Kenya. Two stage cluster sampling 

was used to select the four sub counties which formed the study location. Cochran (1977) 

formula was used to determine the sample size and it yielded a sample of 310 respondents. 

Stratified sampling was used to select individual study subjects. A total of 217 teachers 

responded to and returned the questionnaires giving a 70% response rate.   

 

Data Collection Instrument 

 

The Data for this study was collected using an adaptation of Allen and Meyer (1990) Three 

Component Model (TCM) Employee Commitment Survey. The questionnaire consists of 24 

statements with 8 items each measuring affective, continuance and normative commitments. 

Although the original Allen and Meyer (1990) questionnaire comprised of a 7 point Likert scale, 

the current study used a 5 point adaptation. The Allen and Meyer(2004) user guide for the scale 

recommends that it can be altered to suit specific research conditions without a major impact on 

reliability and validity. The 5 point response scale was found to be appropriate in this study for 
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ease of data analysis and interpretation. This study also customized the items in the original 

questionnaire to suit the Kenyan secondary school set-up in which the study was based. The item 

‘organization’ for instance was substituted with ‘school’ for the purpose of this study. Some 

items in the scale were reversed as recommended in Allen and Meyer (1990) in order to control 

for acquiescence response bias, that is, the tendency to answer affirmatively to questions 

irrespective of their content. 

 

The reliability of the questionnaire was done through test-retest method by conducting a pilot 

study of 20 respondents. The correlation of the scores from thetwo sets of responses done using   

Cronbach’s alpha formula and coefficient of 0.78 was achieved indicating that the instrument 

was acceptably reliable. This reliability result is backed by tests done by previous researchers 

who also sought to establish the reliability of Allen and Meyer’s commitment scale. Allen and 

Meyer tested the reliability of their OC scale and achieved a reliability coefficient of 0.70 (Allen 

and Meyer 1990); Dunham (1994) found 0.74; Cohen (1996) achieved a reliability of 0.79  

 

Although the OCS is standardised and has been pretested and used by many researchers over 

time, the questionnaire adopted for the current study was also checked for content and face 

validity. This was done by academic experts who were requested to check all the items for their 

appropriateness in assessing the target variables. It was agreed that the scale was valid in 

measuring what it was purported to measure. 

 

Data Analysis 

 

The study data was analysed with the aid of the Statistical Package for Social Sciences (SPSS). 

Descriptive statistics including frequencies and percentages were used to describe the study 

findings while inferential statistics including Spearman’s Rank Correlation and Multiple Linear 

Regression were used to test the hypothesis.  

 

 

FINDINGS AND DISCUSSIONS 

 

Demographics 

 

This section presents the demographic data of the sample under study. The overriding objective 

of the study was to establish whether teachers’ demographic variables are significant predictors 

of their school commitment. The demographic variables that were under investigation included 

the age, gender, academic qualificationsand tenure of the respondents. This study hypothesized 

that teachers’demographic characteristics will have no relationship with their school 

commitment.  
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Table 1 

Demographic Data of the respondents 

 

Variable Attributes N % 

Age Below 25 55 25.3 

25-35 72 33.2 

36-45 50 23 

46-55 37 17.1 

Above 55 3 1.4 

Gender Male  102 47 

Female 115 53 

Academic Level Diploma 33 15.2 

Bachelors 148 68.2 

Masters 33 15.2 

PhD 3 1.4 

Position Held Principal 17 7.8 

Deputy 29 13.4 

Head Of Department 111 51.2 

Class Teacher 53 24.4 

Subject Teacher 7 3.2 

Tenure Under 5 109 50.2 

6-10 69 31.8 

11-15 25 11.5 

16-20 14 6.5 

Total Number of Respondents       217 

 

 

Majority(58.5%)of the respondents were aged below 35 years indicating that most schools had 

young teachers. There was a relative gender balance in the sampled schools with 53% being 

female while 47% were male.A majority of the teachers 68.2% had first degrees while 15.2% had 

diplomas. Only 16.1% teachers had postgraduate qualifications. Heads of departments formed 

majority (52.5%) of the respondents while the rest comprised of classteachers (7%), deputy 

principals(29%), principals 17% and subjects teachers (7%)without administrative 

responsibilities in the schools. Majority of the teachers (81%) had been in their current stations 

for less than 10 years. 

 

Descriptive Analysis 

 

This section presents the descriptive findings on the levels of SC registered in the schools. The 

level of affective, continuance and normative commitment was calculated by taking the average 

of the means scores of each of the three components. This yielded a composite mean for each 

commitment component. The average of the means of the three commitment components was 

then computed to yield the overall SC score.   
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Table 2: Teachers Level of Affective Commitment 

 

Affective Commitment Construct Percentage   

 1 2 3 4 5 Mean SD 

Happy to spend the rest of career in school 16.6 32.3 18 18.9 14.3 2.8 1.45367 

Enjoys discussing school with people outside  8.3 24 6 37.8 24 3.5 1.35322 

Feel that school problems are own 14.7 23.5 1.4 34.1 26.3 3.3 1.30547 

Can be attached to another school as to this  21.2 32.7 4.6 31.8 9.7 2.8 1.22558 

Doesn't feel like "part of family" in the school 13.8 2.8 0 47.9 35.5 3.9 1.32297 

Does not feel emotionally attached to school  5.1 15.7 0 37.8 41.5 3.9 1.30272 

School has personal meaning to them 11.1 17.1 4.1 43.3 24.4 3.5 1.45367 

Does not feel strong sense of belonging 8.3 13.8 1.4 36.9 39.6 3.9 1.35322 

Composite Affective Commitment                                                        3.5 

Scale: 1=strongly disagreed; 2= disagree; 3=undecided; 4= agree; 5= strongly agree. 

 

Affective commitment, as composite construct, which yielded an overall mean of 3.5 in a 5 point 

Likert scale.This indicates that the level of affective commitment was high meaning that the 

teachers are happy to be in their respective schools. They are emotionally attached and have a 

strong sense of belonging to their schools. Most of theaffective commitment indicators had high 

means ranging from 3.3 to 3.7  

 

 

Table 3 

 

Teachers Level of School Normative Commitment 

 

Continuance Commitment Construct Percentage   

 1 2 3 4 5 Mean SD 

I am not afraid to quit job without another 6.5 20.7 10.6 33.6 28.6 3.6 1.27775 

I finds it hard to leave school right now 17.7 26.3 8.8 35.5 12.0 3.0 1.34155 

Life would be disrupted if I leave school now 17.5 24.4  40.6 17.5 3.1 1.43719 

It wouldn’t be costly for to leave my school now 24.0 22.1 5.1 27.2 21.7 3.0 1.51880 

My staying in school is a matter of necessity  18.0 28.6 3.2 30.0 20.3 3.0 1.46163 

I  have too few options to consider leaving school 18.9 35.0 4.1 22.1 19.8 2.8 1.44551 

I can’t leavethis school for scarcity of alternatives 25.3 31.3 2.8 25.3 15.2 2.7 1.44616 

Leaving would requires personal sacrifice 17.5 38.7 2.8 17.5 23.5 2.9 1.47520 

Composite Continuance Commitment Mean                                      3.0 

 

Scale: 1=strongly disagreed; 2= disagree; 3=undecided; 4= agree; 5= strongly agree. 

 

Most of the continuance commitment constructs were rated above average with means ranging 

between 3.0 and 3.6. This is an indication of a SC level that is above average. It means that the 

respondents felt it necessary to remain in their schools because it would be costly for them to 

leave. 
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Table 4: Level of School Normative Commitment 

 

Normative Commitment Construct Percentage   

 1 2 3 4 5 Mean SD 

People  move from school to school too often 6.0 33.6 5.5 41.9 12.9 3.2 1.21217 

A person mustn’t always be loyal to their school 6.0 23.5 2.5 31.3 33.6 3.6 1.32026 

Jumping from school to school is not unethical 14.7 32.3  24.4 28.5 3.2 1.50690 

I haven’t moved due to moral obligation to stay 12.0 23.0 6.0 37.3 21.7 3.3 1.35818 

I wouldn’t feel it was right to leave my school 24.9 43.8  20.3 11.1 2.5 1.35096 

I was taught the value of being loyal to my school 8.3 25.8 4.6 35.5 25.8 3.4 1.33618 

People should stay in one school for most of career 24.4 51.6 4.1 12.9 6.9 2.3 1.16672 

Composite Normative  Commitment Mean                                              3.1 

 

Scale: 1=strongly disagreed; 2= disagree; 3=undecided; 4= agree; 5= strongly agree. 

 

Table 2 shows that the respondents rated five of the normative commitment indicators above 

average with mean scores ranging from 3.2 to 3.6 while two indicators registered low means 

ranging from 2.3 to 2.5. This indicates a high level of normative commitment in the schools. This 

means that teachers are happy with what their schools have done for them. This shows that the 

teachers appreciate the benefits associated with being in the school and therefore feel obligated 

to remain in the school. They see their schools as deserving their loyalty and they also feel the 

moral responsibility to dedicate themselves to their schools. 

 

Table 5: Level of Overall School Commitment 

 

Type of commitment N Mean 

Affective commitment 217 3.52 

Normative Commitment 217 3.13 

Continuance Commitment 217 3.1 

Overall School Commitment 217 3.28 

 

Overall school commitment was calculated by taking the average of the affective, continuance 

and normative commitment means. The overall cumulative school commitment score was 3.28 

indicating that SC among the teachers under study was high. 

 

 

Correlation Analysis  

 

This section presents correlation results for teachers’ demographic characteristics against their 

level of school commitment. Spearman’s Rank Correlation coefficient was computed to assess 

the relationship between the respondents’ demographic characteristics and their level of school 

commitment.  
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Table 5: Relationship between for Age and School Commitment 

 Age School Commitment 

Spearman's rho 

Age 

Correlation Coefficient 1.000 .252 

Sig. (2-tailed)  .000 

N 217 217 

School Commitment 

Correlation Coefficient .252 1.000 

Sig. (2-tailed) .000  

N 217 217 

 

The study established a positive significant relationship (r=.252, n=217, p>.05)between the 

teachers’ age and the level of commitment to their schools. This means that the level of school 

commitment tended to rise with increase in age. The first null hypothesis of the study (HO1) 

which predicted that there is no significant relationship between teachers’ age and affective 

commitment to their schools was therefore rejected.   

 

Table 6: Relationship between Gender and School Commitment 

 Gender School Commitment 

Spearman's rho 

Gender 

Correlation Coefficient 1.000 .014 

Sig. (2-tailed)  .837 

N 217 217 

School Commitment 

Correlation Coefficient .014 1.000 

Sig. (2-tailed) .837  

N 217 217 

 

Nosignificant relationship was established between gender and SC among teachers (r= 

.014,n=217, p>.05). The second null hypothesis (HO2) which stated that there is no significant 

relationship betweengender and teachers’ SC is therefore supported. This is construed to imply 

that the gender of a teacher does not affect their level of commitment to their schools. 

 

Table 7: Relationship between Level of Education and School Commitment 

 Qualification School Commitment 

Spearman's rho 

Qualification 

Correlation Coefficient 1.000 -.318 

Sig. (2-tailed)  .001 

N 217 217 

School Commitment 

Correlation Coefficient -.318 1.000 

Sig. (2-tailed) .001  

N 217 217 

 

The study findings also established a significant negative relationship between the academic 

qualifications and commitmentlevels of teachers (r=-.318, n=217, p>.05). The third hypothesis 

stating that there is no relationship between academic qualifications and SC was therefore 

rejected. This means that a teacher who is highly educated is less likely to be committed to their 

schoolthan one who has less qualifications. This finding is in line with that of Salami (2008), 

who found that there is a significant negative relationship between education and organizational 

commitment. The implication of this finding is that teachers who are highly educated may not 

find it difficult in securing other jobs in other sectors of the economy and are, therefore, less 
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likely to be committed to their organization because they have more opportunities for leaving the 

teaching profession. 

 

Table 8: Relationship between Tenure and School Commitment 

 

 Position Held   School commitment 

Spearman's rho 

Position Held 

Correlation Coefficient 1.000 .212 

Sig. (2-tailed)  .002 

N 217 217 

School commitment 

Correlation Coefficient .212 1.000 

Sig. (2-tailed) .002  

N 217 217 

 

The fifth objective of this study was to establish whether a teacher’s length of service in a school 

has a relationship with their SCThe study established that there was a negative correlation 

between the number of years spent in the school and SC(r= -.212, n=217, p>.05)indicating that 

commitment reduced with an increases number of years spent in a school. The study hypothesis 

stating that there is no relationship between tenure and SC was therefore rejected. 

5.0 Regression results 

 

Multiplelinear regression analysis was used to establish the extent to which demographic 

variables predicted school commitment among teachers. All the predictor variables were 

simultaneously entered into regression analysis to determine the independent influence.The 

multiple correlations were used to show the combined contributions of theindependent variables. 

The model summary is depicted in Table 9. 

 

Table 9: Regression Model for Demographics and SC 

 

Regression Results 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .287a .082 .056 .57578 

 

Table 9 presents the regression model depicting the relationship between teachers’ demographic 

attributes and school commitment. The R value indicates a weak correlation (.287) between 

school commitment and teachers personal attributes. The value of R square (R2=.082) means that 

demographics can account for only 8.2 % of the factors that predict SC in Kenyan secondary 

schools. There might be other factors that can explained the relatively high level of commitment 

(µ=3.28) indicated by the teachers. This implies that 92% of what motivates teachers towards 

high commitment in secondary schools in Kenya cannot be explained by personal characteristics 

alone. There must be other variables that also have an influence.   

 

SUMMARY AND DISCUSSION 

 

It’s evident in this study that OC is a concept that is being studied in many research efforts 

worldwide. This is because it is a crucial determinant of organizational effectiveness. This study 

attempted to examine the relationship between the personal characteristics and levels of 
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commitment of various categories of educators in secondary schools in Kenya. The study 

specifically focused on age, gender, tenure, educational qualifications and position held, and 

attempted to establish how they linked to SC.  

 

The findings of the study revealed that the SC levels of these educators is above average. It was 

however established that although demographic attributes played a role in determining SC, their 

effect was not fundamental given that the correlation coefficients were relatively low. Age and 

position held was the only variable that registered significant positive correlation with SC. This 

means that the levels of SC rose in concordance with the age and seniority of the educators. 

 

Findings across researches have yielded contradicting results on the relationship between age and 

commitment, raising the question as to whether age really has any significant effect on workers 

commitment. Despite contradicting results across empirical literature, most studies concur with 

this study’s finding.Meyer and Allen, (1998) for example found a significant link between age 

and organisational commitment. Other researchers who found a significant and positive 

relationship between age and employees’ commitment include Mathieu &Zajack (1990), Allen 

and Meyer (1990), Steers (1997; Angle and Perry(1991), De Gierter et al. (2011) and  Salami 

(2008). Sommer, Bae &Luthans (1996) also found that the organizational commitment among 

Korean employees increases with age. (Newstrom, 2007) attributed this link between age and 

commitment to the fact that older people through experience,  tend to lower  their  expectations 

to more realistic levels and adjust themselves better to their work situations. 

 

In the context of this study, this finding could perhaps be linked to the expectation that older 

teachers have higher school commitment due to higher job satisfaction derived from the high job 

groups they hold, or higher responsibilities they hold in their schools. Teachers in the younger 

age bracket may not develop emotional attachment to the school due to the short span of time in 

which they have been in the institution.  

 

The general perception is that older employees have higher commitment due to higher job 

satisfaction and better positions in the organization. It’s thought that younger employees may 

need more time to develop emotional attachment to their organizations. Another possible 

explanation for this link is that there are fewer employment opportunities to older employees and 

that such employees may find that leaving the organization may be more costly to them than 

staying (Mowday et al., 1982).  

 

The study established no relationship between gender and the level of SC in the schools under 

study. The question as to whether there is a relationship between gender and levels of 

organizational commitment has often, emerged as an important research issue. Among the 

myriad studies that have explored the correlates of organizational commitment, the literature on 

the relationship between gender and organizational commitment has had mixed results.  The 

results of this study therefore concurs with and yet contrasts with several earlier studies in equal 

measure. Some researchers  have advocated that women are less committed to their organisations 

than men (Yammarino& Dubinsky, 1988; Karrasch, 2003; Schwartz, 1989). Others found no 

gender differences in organizational commitment (Riketta, 2005; Meyer et al., 2002; 

Thorsteinson, 2003). Chughtai al Zafar (2006) found no significant relationship between gender 

and organizational commitment. This could perhaps be a result of personality characteristics such 

as self-efficacy defined as individual capacity to perform tasks ( Bandura 1986). 
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Some gender arguments revolve around claims that men and women have different 

psychological traits that predispose them towards different levels of commitment. Women for 

instance are said to have more extensive social and affective interests than men do, (Giele 1998) 

perhaps as a result of gender socialization practices. Such differences might lead to higher 

commitment on the part of women. Another opinion suggesting that women will exhibit higher 

levels of organisational commitment focuses on the fewer choices that females often face within 

the job market.  Some of these limitations may include domestic responsibilities that prevent 

women from searching for jobs beyond the geographic area in which they reside since they 

prefer being close to their families.  In light of these limited alternatives, it is argued that 

dissonance-reduction processes lead female teachers to place greater value on their schools than 

would males in comparable circumstances. 

A significant negative correlation was registered between the respondent’s academic 

qualifications and SC. This means that SCdeteriorated with enhanced educational level.This 

revelation is concordant with the findings Steers (1977) who likewise established a negative 

relationship between the level of education and OC. Al-Kahtani (2012) and Igbal (2011) opined 

that more educated people may have high expectations which the organization may be unable to 

meet. According to Igbal (2011) highly educated individuals may have less commitment since 

they may have other opportunities of employment. Mathieu &Zajac (1990) confirmed that the 

relationship was significantly strong. Salami (2008) however found a positive association 

between educational level and commitment. He observed that there is the likelihood that 

employees with high academic qualifications occupy higher ranks in the organizational structure 

and therefore have more responsibilities which require more commitment to the organization. 

The fourth objective of this study was to establish whether a teacher’s length of service in a 

school has a relationship with their commitment to the school. The study established that there is 

a significant negative correlation between tenure and school commitment. This means that school 

commitment reduces with increased number of years in the school.Perhaps this scenario can be 

attributed to the teacher employment and posting policy in Kenya. In the Kenyan context, 

employment and posting is the mandate of Teachers Service Commission the central teacher 

management agency. Teachers therefore have little choice on the location of the school they are 

going to be employed. Due to limited teacher vacancies most teachers end up in schools don’t 

like. Such teachers usually seek for transfers to their schools of choice which often takes time. 

The more year’s teachers spent in such schools, the less committed the affected teachers would 

become.Research findings from other counties however achieved results that contradict the 

findings of this study. Meyer and Allen (1997), found a positive relationship between tenure and 

OC.They observed that uncommitted employees leave an organization while those with a high 

commitment remai 

Multiple regression analysis was run to determine the extent to which the demographic variables 

under study influenced dependent variable. The results indicated that the dependent variables 

played a minimal role in influencing commitment since they accounted for only 8.2% of the 

factors influencing SC. This means that othe factors outside the study accounted for 92 % of the  

factors influencing SC. The literature indicated that there are other variables that significant in 

determining the level commitment of employees in an organization including school culture, 

location, environment, leadership style, organizational structure etc. This study ttherefore opens 

other areas for further research that could explore the extend to which they influence the level of 

commitment in schools. 

This study faced certain limitations. Firstly, the study targeted teachers from four sub counties of 

Nakurucounty and the results might therefore not be generelised to all schools in Kenya. 
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ABSTRACT 

Quality education and training can only be achieved by orienting the academic curriculum in 

such a way that its content reflects industry demands. It must also be continuously reviewed after 

every cycle to capture the emerging issues in the dynamic economic environment. This study 

sought to contribute to knowledge by assessing the extent to which linking university curricula to 

the needs of the industry would influence performance of universities in Kenya.  Resource based 

view was used as the main theory anchoring the study.  Cross-Sectional survey was adopted as 

the research design.  The population of the study consists of sixty five (65) public and private 

universities incorporated in Kenya.  Out of this, a sample of forty seven (47) universities which 

had undergone at least one (1) graduation cycle was taken.  Primary and secondary data was 

collected using semi-structured questionnaires and review of existing university documents and 

regulatory bodies websites respectively. Correlation and regression analyses were used to test 

hypotheses. ANOVA was used to determine the differences between group means. Balanced score 

card was appropriately used to represent financial and non-financial aspects that constitute 

performance indicators. It was established that positive and significant correlations existed 

between curriculum orientation and university performance. The findings offer insight to 

university authorities and policy makers by reinforcing the role of collaborative strategies when 

developing and reviewing academic curricula.  University authorities need to enhance 

collaboration with the industry in order to substantially exploit the synergies resulting from 

enhanced symbiotic correlations between university and the industry. The main limitation of this 

study is that primary data was collected from only one respondent per university but common 

methods bias was mitigated through the use of additional secondary data to validate primary 

data.  Thus, the limitation did not affect the credence of the results as presented and discussed.   

 

Key words: Curriculum Orientation, Linkage Strategy, Industry, Performance, University 

 

INTRODUCTION 

There is a growing concern that the knowledge and skills acquired by students in most African 

Universities do not sufficiently meet the requirements of the industry and the wider economy. 

This mismatch, coupled with under-training in the critical skills of analytical thinking, 

communication and problem-solving is blamed for the emerging high graduate under-

employment and unemployment in many parts of Africa. According to Pauw (2008), African 

Universities have been criticized as ivory towers that churn out graduates who are largely 

irrelevant to the needs of employers and the social, economic, and technical challenges facing 

African economies. There is a critical need for Universities to update and upgrade curriculum to 

ensure that students graduate with relevant skills and competencies for job fit. Quality 

educational programmes can only be achieved by orienting University curricula in such a way 

that the industry demands are adequately fused in the developed or reviewed content. The 

curricula must also be continually reviewed after every complete cycle in order to capture the 

emerging issues in the dynamic industry environment.  
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The curriculum must also be consistent with institution's mission and clearly defined outcomes 

intended to produce relevant graduates in the ever changing technological world. Clear policies 

must be formulated and implemented to guide curriculum development and review. The entire 

process must be highly inclusive in order to take care of all the needs of stakeholders involved at 

every stage (Martin, 2000).  In Kenya for example, most Universities have inadequate resource 

capacity to adequately address the needs of courses in Technology and science related 

disciplines. They also have inadequately trained manpower to deliver the courses that they 

provide, thereby making the quality of some of their graduates questionable (Weidman, 1995).  

 

According to a report by Commission for University Education (2013), Universities are tasked 

with the pivotal role of helping Kenya achieve her development goals through education, 

research and innovation. Curriculum review ensures that degree programmes produce graduates 

with the required knowledge, skills and competencies for the emerging and dynamic industry 

issues relevant for workforce. The report further states that, very fewUniversities adequately 

involve stakeholders during curriculum development and review process and that just a few 

professional bodies work closely with the Universities.  Proper curriculum orientation requires 

multi-sectoral approach, where all concerned stakeholders are involved and fully engaged in 

order to develop relevant curricula that reflect the interests of potential employers, community 

expectations, and that provide opportunities for self-employment.Ozsoy (2011) researched on 

179 universities across Europe, Latin America and Sub-Saharan Africa. He established the 

proposition that the performance of a University will be positively associated with its intellectual 

capital and their capabilities, curriculum orientation, enhanced industrial attachment, teaching 

and learning facilities and collaborative research. This reinforces the need for linkage strategies 

with the industry.Studies exploring linkages between higher education and industry have shown 

that having a strong symbiotic relationship between the two would enable the synergies to be 

exploited. This implies that performance of a higher learning institution should be measured in 

terms of quality of collaborationit haswith industry.  

 

According to Eshiwani (1999), a University can only remain relevant if itpromptly responds to 

the changing technology and emerging industry demands, by formulating proper collaborative 

strategies. Theindustry cannot afford to operate in isolation and must foster linkages with 

universities. Universities on the other hand, cannot ignore the industry which is the consumer of 

its output and employer of its graduates. This study sought to establish the influence of 

curriculum orientation on University performance. Different organizations use varying measures 

of performance. These measures may be quantitative or qualitative. Kaplan and Norton (2008) 

introduced balance scorecard which considers financialand non-financial measures of 

performance such as internal business process, learning and growth and customer perspective. 

This study has appropriately used balanced score card to measure university performance. 

 

LITERATURE REVIEW 

Curriculum is the tool which guides teaching and learning process. According to Jita (2006), 

Curriculum can be defined as a web of interrelated and aligned activities working together to 

achieve certain learning outcomes. It is a plan for learning and teaching process. Curriculum 

development is a multi-step and cyclical process aimed at designing an effective learning content 

and resources required to achieve the stated objectives. The development of study contents, 

learning and teaching resources, work plans and assessment of students are all based on 

curriculum (Hooghoff and Bron, 2008). Curriculum is viewed as the responsibility of learning 

institutions and all stakeholders in the society as a whole. The is critical need for stakeholder 
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participation and experts or professional bodies engagement in all aspects of higher education in 

order to develop curricula that are relevant to industry needs.  According to Jita (2006), the 

processes of stakeholder participation in the higher education quality assurance system have been 

rather limited and poorly conceptualized. Regular curriculum review is essential to ensuring 

quality in all academic programmes. The goal is to ensure that programs continue to offer 

relevant and emerging issues in the industry and to offer students learning experiences that are 

inspiring, intellectually challenging and transformational.   

 

According to Grant (2010), strategy is the link between the firm and its environment. It is 

broadly defined to include both goals and means of achieving them. Mintzberg (1987) proposed 

five definitions of strategy, namely; strategy as a plan, a ploy, a pattern, a position and a 

perspective. Johnson and Scholes (2006) defined strategy as the direction and scope of an 

organization over the long term. Strategy thus consists of the means an organization chooses to 

move from its present state to its future. It focuses on future performance as an organizational 

link with the external environment and considers internal resources in order to attain a 

competitive advantage.Theories of strategy embody specific explanations for why firms within 

and between industries differ in their performance. For example, the market positioning 

framework views differences between firms as resulting from the different characteristics of the 

markets they operate in. Resource based approach asserts that firm differences arise from 

situations where firms actively seek to differentiate themselves through their unique 

competencies and capabilities (Grant, 2010). The economic sector cannot afford to operate in 

isolation and must foster linkages with universities. This is because it requires qualified 

manpower to provide necessary services. Universities on the other hand, cannot ignore the 

economic sector which is the consumer of the knowledge and products generated. Strategies used 

to achieve quality University curriculashould revolve around stakeholders’ engagement, 

professional bodies’ engagement and regular curriculum review.  

 

According to Koskei (2015), curriculum development is concerned with reviewing, planning, 

developing, implementing and maintaining curriculum while ensuring that the stakeholders 

engaged in this process have a high level of commitment to and ownership of the curriculum. In 

formulating policy, the challenge lies in the discourse on the form, content, aims and goals of 

curriculum, often referred to as curriculum orientation. According to Koskei (2015), effective 

curriculum development and review requires that proper industry analysis is first and foremost 

conducted in order to infuse market needs identified by all stakeholders and professionals into 

the content. Second, design and development should then be done in accordance with outcomes 

based on learning principles. He further states that the delivery of curriculum should be done 

using a wide variety of mechanisms appropriate to the modern learning market. This model 

proposes an integrated approach to curriculum development based on multi-stakeholder 

engagement whose end-result is a relevant and industry-driven curriculum. 

 

Hypotheses of the Study 

 

The following hypotheses were derived from the literature debate. 

Hypothesis 1: There is a significant positive correlationbetweencurriculumreviewandUniversity 

performance 

 

 

Hypothesis 2: There is a significant positive correlation between stakeholders’ engagement in 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

562 | P a g e  
 

curriculum developmentandUniversity performance. 

Hypothesis 3: There is a significant positive correlation between professional bodies’engagement 

in curriculum development and University performance. 

Hypothesis 4:  There is a significant joint effect of curriculum orientationon University 

performance. 

 

Conceptual Framework 

An integrated framework to respond to the knowledge gaps identified in the literature review in 

this study has been designed with two components. While curriculum orientation 

constitutesindependent variable, organisational performance constitutes dependent 

variable.Thestudy determined the direct relationship between curriculum orientation and 

university performance. 

 

 H4  

 

 

   

 

 H1 

   

Linkage Strategies                                              H2 

H4a  

  H3 

  

 

 

    

Independent Variables      Dependent Variable 

Figure1: Conceptual Model 

 

METHODS 

The study adopted descriptive cross-sectional survey design. According to Irungu (2007), 

descriptive cross-sectional survey is appropriate where the overall objective is to establish 

whether significant associations among variables exist at some point in time. The cross-sectional 

approach involved collecting and comparing data from the phenomena as at the time of study. 

The combination of qualitative and quantitative data enabled adequate explanation of the 

variables and predictions in their behaviour without resorting into inquiries of the temporal 

effect. The design enhanced uniform data collection and comparison across respondents. In order 

to undertake comparative analysis between private and public universities, independent sample t-

test, standard deviation, arithmetic mean and coefficient of variation (CV) were used. C.Vwas 

used to measure variability and consistency in scores of different universities when arithmetic 

mean and standard deviation is compared. Correlation analysis was used to check the nature and 

direction of relationships between independent and dependent variables. As at the time of this 

study, there were a total of sixty five (65) universities operating in Kenyaaccording to 

Commission for University Education report (2013).Thus, population of this study comprised65 

public and private universities incorporated in Kenya. From the 65, forty seven (47)universities 

whichhad undergone at least one (1) graduationcycle were sampled. Out of this, twenty two (22) 

were public and twenty five (25) were private universities. This sample size of 47 constitutes 

University Performance 
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72% of the population and it is way above the required 10% as a representative sample for a 

homogenous population. According to Kothari (2004), a population sample constituting 10% and 

above is appropriate if the researcher is dealing with a homogenous population.Reliability test 

was undertaken usingCronbach's Alpha whose value was established as 0.992, way above 0.7 as 

the rule of thumb for testing reliability of data collection instrument. Table 1.1 shows summary 

reliability scores for 27 questions which were constructed to investigate the study variables. 

 

Cronbach's 

Alpha N of Items 

.992 27 

Table 1.1: Total Statistics on Curriculum Orientation 

variable 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Effectiveness and 

frequency of curriculum  

review 

91.4651 956.255 .944 .991 

Stakeholders engagement 

in curriculum development 

and review  

91.6047 961.769 .970 .991 

Professional bodies’ 

engagement in curriculum 

development and review 

91.1395 953.790 .891 .991 

 

Table 1.2 shows reliability scores for 11 questions which were constructed to investigate 

University performance variables.Cronbach's Alpha was established as 0.975, which was also 

way above 0.7 as the rule of thumb for testing reliability of data collection instrument. 

 

Reliability Statistics on University Performance 

Cronbach's 

Alpha N of Items 

.975 11 

Table 1.2 Total Statistics on University Performance 

 

Variable 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected Item-

Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Net surplus 34.9318 131.693 .909 .972 

Total amount of scholarship 

awards or grants for students 
34.9545 130.091 .921 .972 

Total number of Students 35.1136 126.801 .955 .970 

Teacher to Student ratio 34.9773 127.930 .957 .970 

Supervisor to Student ratio 35.0682 128.205 .875 .973 
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University webometrics 

ranking in Kenya 
35.5682 143.739 .429 .984 

Total number of stakeholder 

conferences held 
35.0682 129.600 .863 .973 

Total number of collaborative 

activities with other 

institutions held 

35.0455 128.230 .900 .972 

Total number of industry 

visits made 
34.9545 126.882 .939 .971 

Total number of guest 

speakers hosted 
34.8864 125.824 .942 .971 

Performance of our 

university has greatly 

increased over the past five 

years 

34.8864 130.940 .910 .972 

 

RESULTS 

Structured questionnaires were administeredin the selected forty seven (47) Universities to 

gather data on frequency of curriculum review and the extent of stakeholders and professional 

bodies’ engagement in curriculum development and review process. Table 4.8 shows the 

descriptive statistics for each item. 

 

Table1.3: Descriptive Statistics on Curriculum Orientation 

Variable Frequency  Mean Score Standard 

Deviation 

Coefficient of 

Variation (CV)      

  Pu  Pr  Co Pu  Pr  Co Pu  Pr  Co Pu  Pr  Co 

Stakeholdersengageme

nt 

21 2

3 

44 3.0 3.4 3.3 1.4 1.2 1.3 44 3

6 

40 

Frequency of 

curriculum review 

21 2

3 

44 3.1 3.5 3.3 1.4 1.2 1.3 35 3

3 

40 

Professional Bodies’ 

engagement 

21 2

3 

44 3.4 4.2 3.8 1.4 1.4 1.5 39 3

4 

38 

Average 21 2

3 

44 3.2 3.6 3.5 1.5 1.3 1.4 41 3

5 

40 

Key: pu-public universities; pr-private universities; Co-combined (all universities) 

 

Table1.3 shows that Private Universities scored higher in frequency ofcurriculum review (3.5 

and lesser variability of 33%) compared to a mean score of 3.1 and wider variability of 33% by 

public universities. Private Universities also obtained higher mean scores (3.4 and 4.2) in 

stakeholder and professional bodies’ engagement in curriculum development and review process 

respectively. In overall, private universities recorded stronger linkage strategies (mean score of 

3.6 and variability of 35%) compared to public universities (mean score of 3.2 and variability of 

41%) in the area of curriculum orientation. In general, the combined mean score on curriculum 

orientation for all private and public universities is 3.5 out of 5 which approximates to 70% on a 

percentage scale. 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

565 | P a g e  
 

 

Table 1.4 Independent Samples t Test for Equality of Means onCurriculum Orientation 

 

The mean scores for the indicators of curriculum orientation were compared by computing 

independent sample t statistic for equality of means at 95% level of confidence and 42 degrees of 

freedom to test the significance of the difference between sample means of private and public 

universities.As shown in table 1.4 values of independent sample t-test are negativei.e. less than 

2.5 and all p valuesare greater than 0.05. It is thereforeconcluded that there is significant 

difference between curriculum orientationmean scoreswhen private and public Universities are 

compared. 

 

Table 1.5: Descriptive Statistics on University Performance 
Variable Frequency Mean Score Standard 

Deviation 

Coefficient of 

Variation (CV)      

  Pu Pr  Co Pu Pr Co Pu Pr Co Pu Pr Co 

Net surplus 

21 23 44 3.4 3.8 3.6 1.2 1.1 1.1 

 

35.3 

 

28.9 

 

30.6 

Total amount of 

scholarship awards or 

grants for students 21 23 44 3.6 3.6 3.6 1.3 1.2 1.2 

 

 

36.1 

 

 

33.3 

 

 

33.3 

Total number of 

Students 21 23 44 3.3 3.5 3.4 1.4 1.3 1.3 

 

42.4 

 

37.1 

 

38.2 

Teacher to Student 

ratio 21 23 44 3.5 3.7 3.6 1.4 1.2 1.3 

 

40.0 

 

32.4 

 

36.1 

Supervisor to Student 

ratio 21 23 44 3.1 3.8 3.5 1.3 1.4 1.4 

 

41.9 

 

36.8 

 

40.0 

University 

webometrics ranking 

in Kenya 21 23 44 2.7 3.3 3.0 1.1 1.2 1.2 

 

 

40.7 

 

 

36.4 

 

 

37.1 

 t-test for Equality of Means 

 

T df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. 

Error 

Differen

ce 

95% Confidence 

Interval of the 

Difference 

Variable Lower Upper 

Effectiveness and 

frequency of 

curriculum  review 

-.97563 42 .33483 -.38716 .39684 
-

1.18801 
.41368 

Stakeholders 

engagement in 

curriculum 

development and 

review  

-.97229 42 .33647 -.38302 .39394 
-

1.17802 
.41198 

Professional 

bodies’ engagement 

in curriculum 

development and 

review 

-

1.9495

8 

42 .05792 -.83644 .42904 
-

1.70227 
.02939 
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Total number of 

stakeholder 

conferences held 21 23 44 3.4 3.6 3.5 1.3 1.3 1.3 38.2 36.1 37.1 

Total number of 

collaborative activities 

with other institutions 

held 

21 23 44 3.4 3.6 3.5 1.4 1.2 1.3 

 

 

 

 

41.2 

 

 

 

 

33.3 

 

 

 

 

37.1 

Total number of 

industry visits made 

21 23 44 3.4 3.8 3.6 1.3 1.4 1.3 

 

 

38.2 

 

 

36.8 

 

 

36.1 

Total number of guest 

speakers hosted 

21 23 44 3.5 3.8 3.7 1.4 1.4 1.4 

 

 

40.0 

 

 

36.8 

 

 

37.8 

Performance of our 

university has greatly 

increased over the past 

five years 

21 23 44 3.4 3.9 3.7 1.2 1.1 1.2 

 

 

 

 

35.3 

 

 

 

 

28.2 

 

 

32.4 

Average 21 23 44 3.3 3.7 3.5 1.3 1.2 1.3 39.0 34.2 36.3 

Key: pu-public universities; pr-private universities; Co-combined (all universities)      

 

Table 1.5 shows that private universities performed better (mean score of 3.7 out of 5) compared 

to public universities (mean score of 3.3 out of 5).  The overall mean score of university 

performance for both public and private universities is 3.5 out of 5 with the lowest score of 3.0 

for webometrics ranking. Private universities have lesser variability in all performance indicators 

compared to those of public universities. This demonstrates that the responses on performance 

from private universities were more consistent and better than public universities. Among public 

universities, responses on net surplus were the most consistent with smallest variability of 35.3% 

and largest variability of 42.4% in total number of students. Among private universities, 

responses on net surplus were also the most consistent with smallest variability of 28.9% and 

largest variability of 37.1% in total number of students. When the universities are combined, 

responses on net surplus remained the most consistent with the smallest variability of 30.6% and 

largest variability tied at 40% in supervisor to student ratio. The findings imply that net surplus is 

the most stable indicator of university performance. 

 

Table 1.6: Independent Samples t Test for Equality of Means on University Performance 

 

t Df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Variable Lower Upper 

Net surplus -1.025 42 .311 -.35404 .34557 -1.05142 .34334 

Total amount of 

scholarship awards 

or grants for students 
-.101 42 .920 -.03727 .36854 -.78102 .70648 

Total number of 

Students 
-.469 42 .642 -.18841 .40173 -.99912 .62231 
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Supervisor to 

Student ratio 
-1.592 42 .119 -.63975 .40194 -1.45090 .17140 

University 

webometrics ranking 

in Kenya 

-1.751 42 .087 -.59420 .33938 -1.27909 .09069 

 

Average 

 

-

0.8234

5 

 

42 

 

0.472364 

-0.31018 

 

0.3835 

 

-1.08412 

 

0.46375

5 

 

 

The mean scores for the indicators of University performance were compared by computing 

independent sample t statistic for equality of means at 95% level of confidence and 42 degrees of 

freedom to test the significance of the difference between sample means of private and public 

universities. As shown in table 1.6, values of independent sample t-test are negativei.e. less than 

2.5 and all p valuesare greater than 0.05. It is thereforeconcluded that there is significant 

difference inperformancebetween public and private Universities. 

 

Correlation and Regression Analyses between Curriculum Orientation and University 

Performance 

 

Correlation analysis was done after aggregating the variables as composite indices. When 

Pearson’s product moment correlation coefficient (r) was computed, it was established that there 

exists high positive correlation between curriculum orientation and University performance since 

r= 0.895, which is greater than 0.7. The correlation is significant at p value (0.000) < 0.05 as 

shown in Table 1.7 

 

Table1.7: Correlations between CurriculumOrientation and University Performance 

  University Performance 

University Performance Pearson Correlation 1 

Sig. (2-tailed)  

N 44 

Curriculum Orientation Pearson Correlation .895** 

Sig. (2-tailed) .000 

N 44 

**. Correlation is significant at the 0.05 level (2-tailed). 

 

 

Correlation coefficients between curriculum orientation indicators and University performance 

were further analysed as shown in table 1.8. Results show strong positive correlations between 

each indicator and University performance. Stakeholders’ engagement and University 

performance demonstrates the strongest positive correlation among other variables, at r = 0.919 

and p value less than 0.05. 

Table 1.8: Correlations between Curriculum Orientation Indicators and University Performance 

  University Performance 
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University Performance Pearson Correlation 1 

Sig. (2-tailed)  

N 44 

Frequency of Curriculum 

Review 

Pearson Correlation .868** 

Sig. (2-tailed) .000 

N 44 

Stakeholders’ Engagement Pearson Correlation .919** 

Sig. (2-tailed) .000 

N 44 

Professional Bodies 

Engagement 

Pearson Correlation . 864** 

Sig. (2-tailed) .000 

N 44 

**. Correlation is significant at the 0.05 level (2-tailed). 

 

When each of the indicators of curriculum orientation was regressed with University 

performance, stakeholders’ engagement (S) was found the most significant predictor of 

University performance (Y) with p value =0.003< 0.05 followed by curriculum review (R) with 

p value =0.041,still less than 0.05. The last was Professional bodies’ engagement (P) with p value 

0.049< 0.05. From Table1.9, the regression model relating each curriculum orientation and 

University performance can be expressed as Y=0.49 +0.3S +0.22R+ 0.13P. The model implies 

that a unit percentage increase in stakeholders’ engagement (S) would cause 0.3% increase in 

University performance (Y), a unit percentage increase in curriculum review (R) would cause 

0.22% increase in University performance (Y) and a unit percentage increase in Professional 

bodies’ engagement (P) would cause 0.13% increase in University performance (Y).ANOVA 

values show that F (4, 39) = 73.531 and p value (0.000) < 0.05, tolerance values>0 and most VIF 

values <10, thus the regression model is a valid relationship between curriculum orientation and 

University performance.  

 

Table 4.26: Regression Summary and ANOVA on Linkage Strategies-Performance 

 Standardised 

Coefficients Sig. R 

R 

Square F 

df 

Sig. 

Collinearity 

Statistics 

Regression 

B Beta 
 .940a .883 73.531 4 .000a 

Toleranc

e 

VIF 

Constant .49

3 
 

.00

0 

  Residua

l 
39 

   

Frequency of 

Curriculum 

Review 

.04

1 
. 220 

.04

1 

     0.078 10.1

2 

Stakeholders’ 

engagement 

.12

1 
.300 

.00

3 

     0.144 6.92 

Professional 

bodies’ 

engagement 

.12

5 
.130 

.04

9 

     0.181 5.51 

Regression model is significant at the 0.05 level (2-tailed). 
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Consequently, all the four formulated hypotheses were accepted as follows: 

Hypothesis 1: There is a significant positive correlation between curriculum review and 

University performance. 

Hypothesis 2: There is a significant positive correlation between stakeholders’ engagement in 

curriculum development and University performance. 

Hypothesis 3: There is a significant positive correlation between professional bodies’ 

engagement in curriculum development and University performance. 

Hypothesis 4:  There is a significant joint effect of curriculum orientation on University 

performance. 

 

DISCUSSION 

Correlation analysis indicates that there exists high positive correlations between curriculum 

orientation and University performance. This demonstrates that strategic choices with strong 

industry linkage components yield superior organizational performance while strategic choices 

with weak industry linkage orientation lead to poor organizational performance. The study 

highlights the most significant components of curriculum orientation that impacts on University 

performance. Frequency of curriculum review, stakeholders ‘engagement and professional 

bodies’ engagement have been established as significant predictors of University performance. 

The University authorities must therefore strategically link these indicators to the industry needs 

by involving stakeholders and professional bodies in decision making process in order to realise 

superior performance. Organisational policies should take into consideration, the needs and 

demands of the industry that it serves rather than focus on performance in isolation. Curriculum 

development and review policies, industrial attachment policies and all other linkage strategies 

and procedures must provide space for contributions from stakeholders. There is need for 

University authorities to develop policies that promote collaborative curricula development in 

Universities. The outcome would be curriculum that is relevant to industry needs in Kenya and 

other African countries.  Results of this study show that curriculum review is not consistent in 

most Universities. This implies that there is inadequate government effort in coordinating the 

development of academic programmes offered in these institutions to make them respond to the 

country’s development challenges. Universities need to adopt robust policy framework to 

monitor industry signals and determine appropriate value weightings on some academic 

programmes so as meet the economic sector shortages. It is clear from the findings that some 

Universities do not regularly review their curricula after every complete cycle. This has a definite 

impact on the quality of graduates as reflected in the performance of such universities.  Robust 

policies and implementation strategies that address curriculum development and review focus are 

necessary to improve the quality of graduates from such curricula. Chatterton and Goddard 

(2001) Studied 35 universities in Britain to investigate the use of the resource based view and 

knowledge based view to improve the understanding of the process for the initiation and function 

of University and industry collaboration. Findings confirmed the persistent lack of an integrative 

framework for the management of collaborations and proposed a model for University and 

industry collaboration. These findings agree on the fact that curriculum orientation is paramount 

in determining University performance.Generally, private universities recorded stronger scores in 

most variables compared to public Universities as analysed in descriptive statistics. The 

coefficients of variation values are favourably lower among private Universities, thus indicating 

more consistency and stability in variable scores. It is clear from the findings that Universities 

can only remain relevant if they respond promptly to the changing technology and emerging 

industry demands, by formulating industry based curriculum development and review policies in 

order to counter competition challenges and strive to attain and maintain a competitive edge over 
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the rivals in all areas of operation and more so offer quality education that is relevant to the 

needs of the industry. 

 

 

IMPLICATIONS 

The study findings have theoretical, practical and policy implications for future researchers, 

University authorities and all stakeholders. Resource-based view (RBV) as the main theory 

anchoring the study provides a favourable model for analysing the appropriate strategies that can 

provide effective curriculum orientation to industry needs. Although private Universities seem to 

have performed better than public ones, there is need to foster more collaborative approaches in 

curriculum development and review across all Universities in order to exploit the synergistic 

benefits.  For practice, the study highlights the most significant components of curriculum 

orientation that impacts on University performance. Although Stakeholders’ engagement came 

out as the strongest determinant of University performance, professional bodies and regular 

curriculum review are equally important in ensuring that the content meets the general 

expectations. The University authorities must therefore strategically link these indicators to the 

industry by involving stakeholders in strategy formulation and implementation process, in order 

to come up with effective industry based curriculum development and review policy. The 

Universities’ decision makers should therefore reinforce stakeholders’ engagement as a critical 

component of curriculum orientation. All-round curriculamust be established in all disciplines to 

raise the quality of higher education, in particular, and of social life, in general.  Universities 

must seek to acquire resources to support academic staff travel for participation in professional 

conferences and training programmes. It is important that there be serious consideration of 

investment in curriculum development and review that will enhance the capacity of universities 

in the region in order to further national development. Organisational policies should take into 

consideration, the needs and demands of the industry that it serves rather than focus on 

performance in isolation. Curriculum development and review policies should be built around 

improving the fit between higher education and the world of work and making institutions more 

cost-effective. University curriculaare often disconnected from industry needs.  There is 

therefore, need to review the legal framework, protocol and conventions that set up these 

institutions to allow for more collaboration with the universities and industry players. There is 

need to establish a national policy on university-industry collaboration on curriculum 

development and promotion of innovative knowledge transfer mechanisms. This would involve 

development of policies for creating spin-off companies to utilize university patents and licenses 

and establishment of IPR management offices in each university and support the establishment of 

joint university-industry incubation centers. Future studies should be undertaken in Kenya and 

the East African region using relevant data from a variety of media sources and for longer 

periods of time. Particularly, it is recommended that regular surveys should be conducted by 

stakeholders including relevant government departments and universities to specifically seek 

opinions of prospective employers on what academic programmes and specific skills they 

consider critical for various jobs. Regular surveys need to be undertaken to obtain perceptions of 

University students on various jobs and industry. Such studies shall produce information that 

would inform curriculum development process among Universities so as to make higher 

education in Kenya more relevant to the country’s current and future development needs. 
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teaching and learning of preschool children in Kiambu West Sub-County; Kenya 

Dr. Kang’ara Hannah Wanjiku (PhD) 
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Abstract 

Learning of preschool children has faced numerous challenges which have raised concerns 

among preschool education stakeholders. Preschool learners have registered and continued to 

register dismal grades in basic numeracy, language and creativity skills. Thus, the study 

examined the influence of teachers’ instructional practices on preschool learning in Kiambu West 

Sub-county, Kiambu County, Kenya. The objective, of the study was to determine the influence of 

teachers’ instructional practices for collaboration on learning of preschool children in Kiambu 

West Sub-county;Thestudy wasbased on instructional, learning andskills acquisition theories. 

The study adopted mixed methods approach, concurrent triangulation design. Target population 

comprised of 80 head teachers, 187 preschool teachers and 240 parents’ representatives and 

2400 preschool learners all totaling to 2907. Using the Central Limit Theorem, a sample of 10 

preschools and 326 respondents were selected. Stratified sampling was applied to create five 

strata based on number of zones. From each zone, two head teachers and 11 preschool teachers 

were selected using purposive sampling. 4 parents’ representatives and 48 preschool 

learnerswere selected using simple random sampling. Questionnaires were used to collect data 

from preschool teachers, interview schedules were used to collect data from head teachers, 

whereas focus group discussion was used to collect data fromparents’ representatives and 

observation checklists were used for collection of data from preschool learners.Qualitative data 

was analyzed thematically along the objectives and presented in narrative form whereas 

quantitative data was analyzed descriptively and inferentially using statistical package for social 

science (SPSS 23) and presented using statistical tables. The study established that preschool 

teacherswho are prepared for collaboration with other education stakeholders enhance learning 

in preschools. The study established that preschool teachers do not plan lessons together with 

colleagues which do not enable them to promote preschool learners’ language skills, numeracy 

skills and learners’ acquisition of creativity skills.  

 

Key words:Collaboration, Preschool Learners, Learning of Preschool Children, Instructional 

practices,Preschools   

 

I. Introduction  

This study was guided by the Instructional Theory by Robert Gagne (1999). This theory 

prescribes how to better help and influence people to learn. It is premised on three general 

theoretical stances which take part in this influence, that is, behaviorism, cognitivist and 

constructivism. Instructional theory helps educators, in this case teacher, create conditions that 

increases the probability of learning. This study was also directed by the Skills Acquisition 

postulated by Dekesyer (2007). The theory holds the view learning of a wide variety of skills 

shows a remarkable similarity in development from initial representation of knowledge through 

initial changes in behavior to eventual fluent, spontaneous, largely effortless, and highly skilled 
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behavior, and that this set of phenomena can be accounted for by a set of basic principles 

common to acquisition of all skills.  

The rationale of adopting these theories is that they encompass different instructional models, 

instructional strategies and instructional methods. The theories carry out four tasks, that is, 

knowledge selection, knowledge sequence, interaction management and setting of interaction 

environment, which are the ingredients of quality instructional practice. In Kenya, developing 

teacher effectiveness is as important as measuring it (Eshiwani, 2003). A studyconducted in 

Busia, Ajuoga, Indoshi&Agak (2010) concluded that teachers’ participation in standards-

basedperformance assessments help teachers improve their practice.  

 

In Kiambu West Sub-county, teachers who have gone through National Board Certification, for 

example, note that the process of analyzing their own and their learners’ work in light of 

professional standards helps them better assess children’s learning and evaluate the effects of 

their own actions (Asembo, 2003). Asembo (2003) further indicated that teachers also have to 

adopt new practices that are called for in the standards and assessments, such as engaging 

learners in learning process.Most studies have indicatedthat collaboration aspect and being 

mentored may not necessarily contribute to teachers feeling better prepared for classroom 

demands. The findings may also be clouded by the influence of teaching experience and whether 

or not teachers were mentored. In addition these patterns may be clouded by the influence of 

teaching experience, since experienced teachers were more likely than newer teachers to serve as 

mentors. Although establishing a regular time and space to meet is important, other conditions 

are required for individuals to work effectively. One roadblock relates to teacher perceptions. 

Some teachers prefer working alone; they might feel mistrustful of other staff members, want to 

protect their territory or resist what they perceive as interferencefrom outsiders. At the same 

time, although collaboration can thrive in a climate of continuous, positive, and respectful critical 

inquiry, some teachers mistake critical for criticism and fear that others will point out their 

instructional shortcomings. These were the research gaps which this study sought to address. 

 

Objective 

 

To determine the influence of teachers’ instructional practices in collaborative activities in 

teaching and learning of preschool children in Kiambu West Sub-county 

 

Research Hypothesis 

 

Ho: There is no significant influence of teachers’ instructional practices for collaboration on 

learning of preschool children in Kiambu West Sub-county; 

 

II. Methodology 

 

The study applied mixed methods approach, where, both qualitative and quantitative approaches 

wereapplied. According to Creswell (2009), in qualitative approach, the researcher relies on the 

views of participants, asks broad, general questions and collects data consisting largely of 

statements from the participants (Creswell,2009). In this case, the researcher described and 

analyzed these statements based on the objectives of the study. This kind of data was collected 

using an interview schedule guide, focus group discussion and an observation schedule. At the 

same time, the researcher adopted quantitative approach. Concurrent triangulation design was 
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applied in this study since it is single-phase design in which the researcher implements the 

quantitative and qualitative methods during the same timeframe and with equal weight 

(Creswell, 2009). This design generally involved the concurrent, but separate, collection and 

analysis of quantitative and qualitative data so that the researcher may best understand the 

research problem. The researcher merged the two data sets by bringing the separate results 

together in the interpretation during the analysis. 

 

Figure 2. Concurrent triangulation design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Adapted from Creswell (2009) 

Using The Central Limit Theorem of sample size determination, a sample of 10 Preschools, that 

is, 12.5% of the targeted 80 Preschools, was selected. The Central Limit Theorem states that, for 

any sample size, N≥30 (N is the sample size), sampling distribution of means is approximately a 

normal distribution irrespective of the parent population. It thus allows the researcher to select, 

N≥30 from the target population (Kothari, 2005). Thus, from The Central Limit Theorem, the 

researcher sampled 326 respondents, that is, 11.2% of 2907. Stratified sampling was applied to 

tocreate 5 strata based on the number of zones inKiambu West Sub-county. From each stratum, 2 

head teachers and 11 preschool teachers were selected using purposive sampling. The inclusion 

criterion was based on the Preschoolswhich have registered low learning outcomes in basic 

numeracy, language and creativity skills. Purposive sampling was appropriate due to the fact that 

the sampled respondents hold responsibilities as implementers of ECD policies.  

Four parents’ representatives and 48 preschool learners were selected using simple random 

sampling. This was appropriate since it eliminated bias and favoritism since there were equal 

chances of inclusion in the sample. This sampling procedure enabled the researcher to realize a 

sample of 10 head teachers, 56 Preschool teachers and 20 parents’ representatives and 240 

preschool learners.Piloting of research instruments was conducted amongst 33 respondents (head 

teachers, preschool teachers,parents’ representatives and preschool children) from preschools in 

the neighboring Kiambu East Sub-countysince it has members of the relevant population, but not 

on those who formed part of the final sample.  

The purpose of piloting was to check on suitability and the clarity of the questions on the 

instruments designed, relevance of the information being sought and the language used and to 
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test the reliabilityand validity of the instruments. The respondents who participated in the 

piloting of instruments were not included during the actual data collection. Questionnaires were 

used for collection of data from preschool teachers. This was relevant since according to Morse 

(2000), a questionnaire consists of a series of questions and other prompts for the purpose of 

gathering information from respondents and is often designed for statistical analysis of the 

response. Nominal, ordinal and ratio data were also collected. The questionnaire had three 

sections designed to acquire information on the different variables of the study. Section A of the 

questionnaire gathered demographic information about preschool teachers’ gender and level of 

education. Sections B, C, D, E and F of the questionnaire contained test items drawn from the 

study objectives. The test items containing 5-point Likert type of questions based on the research 

objectives were relevant since according to Creswell (2009), the Likert scale illustrates a scale 

with theoretically equal interval among responses.  

 

The researcher also used structured interviews with open-ended test items to collect qualitative 

data from head teachers where the researcher developed an interview guide with a set of 

questions on the research objectives. Interviews were important for this study since it enabled the 

researcher to ask probing and supplementary questions and develop a good rapport with the 

respondents and a goal-directed attempt by the interviewer to obtain reliable and valid measures 

in the form of verbal responses from one or more interviewees. A focus group discussion was 

used to collect information on perceptions, opinions, beliefs, and attitudes towards a product, 

service, concept, advertisement, idea, or packaging of parents’ representatives. Questions are 

asked in an interactive group setting where participants are free to talk with other group 

members. The researcher divided the sampled parents’ representatives (20) into 4 groups each 

consisting of 5 members.  

 

The questions for discussions were drawn from the objectives of the study. Observation 

Checklist for Preschool Learners was also used in data collection from the learners. This is a data 

collection instrument where systematicobservations are made and results of such observations 

are recorded (Creswell, 2009). In this study, use of observation checklist was appropriate for 

gathering information from preschool children based on the objectives of the study. The 

researcher observed live lessons conducted by the preschool teacher and then assess the ability of 

preschool learners in basic numeracy, language and creativity. Inorder to improve the validity of 

the instrument, the researcher, with the help of her supervisors, critically assessed the 

consistency of the responses on the piloted instruments to make a judgment on their reliability. 

The reliability of the instruments was established using split-half method where the researcher 

administered a set of test items to a group of respondents once and then divided the results into 

two categories, that is, halves, in odd and even patterns. Computation of the reliability coefficient 

between the scores of the twohalves was carried out using Pearson’s Product Moment 

Correlation Formula. A reliability coefficient, r = 0.7was obtained which indicated that there was 

high internal reliability. 

 

Data Analysis 

 

Data was analyzed quantitatively and qualitatively and then merged into one overall 

interpretation inwhich the researcher related the quantitative results to the qualitative findings. 

Frequency counts of the responses were then obtained so as to generate descriptive information 
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about the respondents and to illustrate the general trend of findings on the various variables that 

were under investigation. Qualitative data was analyzed thematically along the research 

objectives and the basic quantitative data was analyzed descriptively using frequencies and 

percentages and inferentially analyzed using Pearson’s Product Moment Correlation Test 

Analysis in Statistical Package for Social Science (SPSS V23).Since the study involved 

concurrent triangulation design, the separately, but concurrently, collected data was analyzed 

quantitatively and qualitatively and then merged into one overall interpretation in which the 

researcher related the quantitative results to the qualitative findings.  

 

Frequency counts of the responses were then obtained so as to generate descriptive information 

about the respondents and to illustrate the general trend of findings on the various variables that 

were under investigation. Qualitative data was analyzed thematically along the research 

objectives and the basic quantitative data was analyzed descriptively using frequencies and 

percentages and inferentially analyzed using Pearson’s product moment correlation test analysis 

by use of Statistical Packages for Social Science (SPSS Version 23). The quantitative findings of 

the study were presented using tables whereas qualitative findings were presented thematically 

and in narrative forms. 

 

III. Findings and Discussion 

 
Descriptive Findings on the Influence of Teachers’ Instructional Practices for Collaboration and 

Learning of Preschool Children. 

The study intended to find out whether teachers are prepared for collaboration with other 

education stakeholders and how such forms of collaboration enhance learning in preschool. Data 

was collected from preschool teachers and organized into specific thoughts and results are 

indicated as shown in the Table below; 

Key:   N--Never   R--Rarely S--Sometimes O--Often    VF—Very Frequently 

Summary of Test Items 
N 

% 

R 

% 

S 

% 

O 

% 

VF 

% 

Teachers plan lessons together with colleagues which 

enables me promote preschool learners’ language 

skills  

58.8 21.6 4.1 10.4 5.1 

Teachers plan lessons together with colleagues which 

enables them promote preschool learners’ numeracy 

skills  

61.6 17.7 3.9 10.5 6.3 

Teachers plan lessons together with colleagues to 

enhance preschool learners’ acquisition of creativity 

skills 

59.9 19.8 2.5 12.2 5.6 

Teachers engage my colleagues in peer teaching to 

enhance preschool learners’ language skills 
65.9 13.4 3.7 10.3 6.7 

Teachers engage my colleagues in peer teaching to 

enhance learners’ acquisition of basic numeracy 
69.1 18.1 2.8 7.0 3.0 

Teachers engage colleagues in peer teaching to 

enhance preschool learners’ creativity skills 
70.1 11.9 1.9 8.3 7.8 

Teachers visit community resource sites to enhance 

my preschool learners’ language skills 
55.2 15.3 3.5 20.8 5.2 
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Teachers visit community resource sites to enhance 

my preschool learners’ basic numeracy 
51.3 11.9 3.7 21.9 11.2 

Teachers visit community resource sites to enhance 

my preschool learners’ creativity skills 
68.8 13.8 2.7 6.9 7.7 

Teachers do engage community resource persons to 

enhance preschool learners’ language skills 
59.1 23.5 2.7 5.9 8.8 

Teachers do engage community resource persons to 

enhance preschool learners’ numeracy skills 
58.9 17.2 2.0 19.3 2.6 

Teachers do engage community resource persons to 

enhance preschool learners’ creativity skills 
79.2 10.1 2.9 5.1 2.7 

Teachers participate in community cultural and 

recreational activities to enhance preschool learners’ 

acquisition of language skills 

77.1 10.4 1.3 6.3 4.9 

Teachers participate in community cultural and 

recreational activities to enhance preschool learners’ 

acquisition of basic numeracy skills 

58.9 17.2 2.0 19.3 2.6 

Teachers participate in community cultural and 

recreational activities to enhance preschool learners’ 

acquisition of creativity skills 

78.4 11.1 2.1 3.9 4.5 

 

The study established thatslightly more than half (58.8%) of the sampled preschool 

teachersKiambu West Sub-county  do not plan lessons together with colleagues to enables them 

promote preschool learners’ language skills. At the same time, 21.6% indicated that they rarely 

plan lessons with their colleagues. On the contrary, only a small proportion of 4.1% of the 

sampled preschool teachers indicated that they sometimes do, 10.4% often plans together 

whereas 5.1% very frequently plan their lessons together with their colleagues. The study also 

revealed that a fair majority (61.6%) of the sampled preschool teachers indicated that they never 

plan lessons together with colleagues to promote preschool learners’ numeracy skills as did 

17.7% of the teachers who rarely do.  

However, 3.9% of the sampled preschool teachers sometimes plan with colleagues, 10.5% often 

plans whereas 6.3% very frequently plan their lessons together with their colleagues. Similarly, 

slightly more than half (59.9%) of the sampled preschool teachers responded in favor of the view 

that they do not plan lessons together with colleagues to enhance preschool learners’ acquisition 

of creativity skills. However, 2.5% of the sampled preschool teachers rarely do, 12.2% 

sometimes engage whereas 5.6% very frequently engage. The study also revealed that majority 

(65.9%) of the sampled preschool teachers indicated that they do not engage their colleagues in 

peer teaching to enhance preschool learners’ acquisition of language skills as did 13.4% of the 

teachers who rarely engage their colleagues.However, 3.7% of the sampled preschool teachers 

indicated that they sometimes engage, 10.3% often engage whereas 6.7% very frequently engage 

their colleagues. Majority (69.1%) of the sampled preschool teachers were in favor of the view 

that teachers never engage their colleagues in peer teaching to enhance learners’ acquisition of 

basic numeracy skills.  

At the same time, 18.1% indicated that they rarely engage their colleagues.However, 2.8% 

sometimes engage, 7.0% often engage whereas 3.0% of the sampled preschool teachers very 

frequently engage their colleagues in peer teaching. An impressive majority (70.1%) of the 

sampled preschool teachers responded in favor of the view that they engage colleagues in peer 
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teaching to enhance preschool learners’ acquisition of creativity skills. At the same time, 11.9% 

indicated that they rarely do.However, 7.8% of the sampled preschool teachers indicated that 

they sometimes engage, 8.3% often engage whereas 3.0% engage colleagues very frequently.  

 

The study also revealed that more than half (55.2%) of the sampled preschool teachers were in 

favor of the view that they never visit community resource sites to enhance my preschool 

learners’ acquisition of language skills as did 15.3% who rarely do. 3.5% of the preschool 

teachers sometimes visit, 20.8% often do whereas 5.2% visit very frequently. The study also 

revealed that more than half (51.3%) of the sampled preschool teachers never visit community 

resource sites to enhance preschool learners’ acquisition of basic numeracy skills as did 11.9% 

who rarely do. 3.7% of the sampled preschool teachers sometimes visit, 21.9% often visit 

whereas 11.2% visit very frequently. Majority (68.8%) of the sampled preschool teachers were in 

favor of the view that they never visit community resource sites to enhance preschool learners’ 

acquisition of creativity skills as did 13.8% of the teachers who indicated that they rarely visit. 

On the other hand, 2.7% of the sampled preschool teachers indicated that they sometimes visit 

community resource sites 6.9% often visit whereas 7.7% visit community resource sites very 

frequently.  

Inferential Findings on the Influence of Teachers’ Instructional Practices for Collaboration andLearning 

of Preschool Children. To verify the possibility of relationship between teachers’ instructional 

practices for collaboration and learning of preschool children,data was collected on how often 

teachers’ partner with other stakeholders such as parents and larger community in preschool 

children’s performance in basic numeracy, language and creativity. The results are shown in 

theTable below; 

Frequencyof Collaboration Per 

Term 

Academic Performance (Mean score, %) 

Basic Numeracy Language Creativity 

5 43 27 26 

10 58 42 45 

15 66 63 56 

20 60 55 65 

25 63 62 60 

30 70 69 59 

The results indicate that how often teachers collaborate with stakeholders has a direct 

relationship with preschool learners’ academic performance. The results indicate that the more 

often teachers collaborate with stakeholders, the higher the academic performance of their 

learners in basic numeracy, language and creativity. These results lend credence to the assertions 

of Haycock (2003) that collaboration between teachers is powerful tool for professional 

development and a driver for school improvement by providing opportunities for adults across a 
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school system to learn and think together about how to improve their practice in ways that lead 

to improved learner achievement.  

These results were further subjected to Pearson’s product Moment Correlation Test Analysis and 

results were as shown in the Table below: 

 Frequency of 

Collaboration 

Basic 

Numeracy 

Language Creativity 

Frequency of 

Collaboration 

Pearson 

Correlation 
1 0.822* 0.890* 0.849* 

Sig. (2-tailed)  0.045 0.017 0.033 

N 6 6 6 6 

Basic 

Numeracy 

Pearson 

Correlation 
0.822* 1 .966** 0.831* 

Sig. (2-tailed) 0.045  .002 0.040 

N 6 6 6 6 

Language 

Pearson 

Correlation 
0.890* 0.966** 1 0.770 

Sig. (2-tailed) 0.017 0.002  0.073 

N 6 6 6 6 

Creativity 

Pearson 

Correlation 
0.849* .831* 0.770 1 

Sig. (2-tailed) 0.033 0.040 0.073  

N 6 6 6 6 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

The results are presented in a matrix form such that the correlations are replicated. A Pearson 

Product-Moment Correlation was run to determine the relationship between frequency of 

teachers’ collaboration with stakeholders and preschool children’s academic performance in 

basic numeracy, language and creativity skills. The test generated which generated correlation 

coefficients of r=0.822, 0.890 and 0.849 respectively with corresponding and significant levels 

(p-values) of 0.045, 0.017 and 0.033 respectively which were less than the predetermined level 

of significance, 0.05, that is, p-value =0.045, 0.017, 0.033<0.05. These findings were statistically 

significant and thus indicate that there is significant relationship between how often teachers 

collaborate with stakeholders and preschool children’s academic performance. Hence, the Null 

Hypothesis, Ho3, is rejected.These results were consistent with the findings of a study conducted 

in Kenya by Shachar&Shmuelevitz (2007) which generated a p-value of 0.011<0.05. Shachar 

and Shmuelevitz (2007) posit that networking with teachers outside the school is related to 

teachers’ instructional practices for most classroom requirements, with teachers who participate 

in collaborative activities are more likely to report feeling very well prepared for the classroom 

demand which, in turn, enhances academic performance of learners. These findings thus affirm 

the fact that teachers’ participation in collaboration activities has been established to enhance 

learning of preschool children. 
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Thematic Analysis of Qualitative Findings on the Influence of Teachers’ Instructional 

Practices for Collaboration and Learning of Preschool Children 

 

The interviewees and focus group discussants also echoed similar sentiments on the view that 

there exists a relationship between teacher collaboration and preschool learning. The head 

teachers and parents’ representatives responded in favor of the view that preschool teachers do 

not plan lessons together with colleagues which enables me promote preschool learners’ 

language, basic numeracy and acquisition of creativity skills. Just like in quantitative data, these 

views further corroborate the qualitative views expressed by Friend & Cook (2000) who 

indicated that many preschools have adapted their schedules to ensure that teachers and other 

professionals have time to collaborate through team meetings; critical friends’ groups; lesson 

study, in which teachers collaboratively plan, observe, and analyze classroom lessons; or other 

professional development. These views attest to the fact that collaboration between teachers is 

powerful tool for professional development and a driver for school improvement by providing 

opportunities for adults across a school system to learn and think together about how to improve 

their practice in ways that lead to improved learner achievement. One head teacher remarked, 

‘Preschool teachers in my school do not engage their colleagues in peer teaching to enhance 

preschool learners’ acquisition of language, basic numeracy and creativity skills’. These views 

were also consistent with the findings of a study conducted in South Africa in which Donham 

(2009) identified teacher collaboration as a second major mechanism of on-the-job learning.  

 

To the extent that collaborative activities provide teachers with opportunities for on-going 

development, participation in peer activities should better prepare teachers for classroom 

demands. In other words, peer and common planning lessons for group and peer or team 

teaching and regularly scheduled collaboration with other teachers explicitly emphasize teacher 

exchange of pedagogical and subject matter knowledge. Just like in quantitative data, the 

interviewees and discussants also responded in favor of the view that preschool teachers never 

visit community resource sites to enhance my preschool learners’ acquisition of language, basic 

numeracy and creativity skills. These views further lend credence to the views expressed by 

Shachar&Shmuelevitz (2007) who asserted that in Morocco and Kenya, networking with 

teachers outside the school is related to teachers’ instructional practices for most classroom 

requirements, with teachers who participate in collaborative activities are more likely to report 

feeling very well prepared for the classroom demand. 

 

These views therefore affirm the fact that teachers’ participation in collaboration activities 

enhances preschool learning. In other words, collaboration with stakeholders and being mentored 

contribute to teachers feeling better prepared for classroom demands. These views indicate that 

there is relationship between teachers’ instructional practices for collaboration and preschool 

learning. Besides, the interviewees and discussants indicated that how often teachers collaborate 

with stakeholders has a direct relationship with preschool learners’ academic performance. 
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Besides, the more often teachers collaborate with stakeholders, the higher the academic 

performance of their learners in basic numeracy, language and creativity.  

 

V. Conclusion 

 

The study established that teachers who are prepared for collaboration with other education 

stakeholders enhance learning in preschools. The study established that preschool teachers who 

do not plan lessons together with colleagues hinder learners’ acquisition oflanguage, numeracy 

and creativity skills. These findings affirm the fact that many preschools have not adapted their 

schedules to ensure that teachers and other professionals have time to collaborate through team 

meetings; critical friend’s groups; lesson study, in which teachers collaboratively plan, observe, 

and analyze classroom lessons; or other professional development. Besides, collaboration 

between teachers is powerful tool for professional development and a driver for school 

improvement by providing opportunities for adults across a school system to learn and think 

together about how to improve their practice in ways that lead to improved learner achievement. 

It is also evident that most preschool teachers do not engage their colleagues in peer teaching to 

enhance preschool learners’ acquisition of language, basic numeracy and acquisition of creativity 

skills.  

 

To the extent that collaborative activities provide teachers with opportunities for on-going 

development, participation in peer activities should better prepare teachers for classroom 

demands. Peer and common planning lessons for group and peer or team teaching and regularly 

scheduled collaboration with other teachers explicitly emphasize teacher exchange of 

pedagogical and subject matter knowledge. It is also evident that preschool teachers do not visit 

community resource sites to enhance my preschool learners’ acquisition of language, basic 

numeracy and creativity skills. 

 

These findings affirm the fact that networking with teachers outside the school is related to 

teachers’ instructional practices for most classroom requirements since teachers who participate 

in collaborative activities are more likely to report feelings of well instructional practices for the 

classroom demand. Collaboration and being mentored contribute to teachers feeling better 

prepared for classroom demands. This implies that the more often teachers collaborate with 

stakeholders, the higher the academic performance of their learners in basic numeracy, language 

and creativity.  

 

 

VI. Recommendations 

 

Teachers should understand the effectiveness of external collaboration with stakeholders in 

harnessing preschool learners’ academic, disciplinary and behavioral skills. Preschool teachers 

need to understand they ought not to work in isolation in order to enhance learning of preschool 

children. On the same breath, parents need to be sensitized that they play critical roles on the 

education of their children and thus should avoid hands-off approach and stand-aloof attitude. 

The Ministry of Education and Policymakers should ensure that preschool teachers adopt 

collaboration strategies which are learner-centered to improve basic numeracy, language and 

creativity skills amongst preschool learners. Policies should be formulated to ensure that teacher 
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education programmes are enriched with relevant collaboration content to make teachers more 

interactive to deliver quality preschool teaching. 
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ABSTRACT 

Education is a key for better life and effective foundation for smooth operations of person’s 

lifetime. In the recent times university education is becoming irrelevant for hiring the 

individuals, in organizations and industries both locally, nationally and internationally. This is 

due to graduates from unfettered proliferation of Satellite University campuses in almost every 

town in Kenya churning half baked graduates. The problem is the commercialization and 

politicization of higher education leading to poor standards and quality education leading 

churning out unemployable graduates trained courses which are unresponsive to market needs 

and industrial attraction. The objective is to investigate whether the satellite campuses offer 

courses with quality and standards. The paper employs a survey method and data collected 

through questionnaires from students in satellite campuses in Kitale town through simple random 

sampling. The research paper target a population of 500 and 30% sample size. The key results 

shows that  there is poor standards in satellite campuses because part time lecturers are not paid 

on time and wait for three years and lead to de-motivation as a consequence of poor teaching 

and supervision of students. Some lecturers do not submit the marked scripts and the 

management manipulate grades for students to graduate. There is insufficient and dilapidated 

infrastructure, boated enrolment, nepotism, tribalism and poor quality education offered in 

satellite campuses. It is concluded the emergency of university satellite campuses has led to poor 

quality and standards in universities leading to half-baked and unemployable graduates though 

having attractive grades. The research paper recommends innovate approaches should be used 

for education reforms and restructuring be done in satellite campuses for sustainable education 

development inline with vision 2030.The satellite campuses should be allowed to operate if they 

have enough and full time  qualified teaching staff and finances, without which standards of 

higher education will remain poor in Kenya. 

 

Key words: Commercialization, education, politicization, quality, standards 

 

INTRODUCTION 

Tracing the quality and standards of university education in Africa, historical evidence indicates 

that the quality and standard of education was highly valued in Africa. However, as in other parts 

of the world, literacy in Africa was connected with religion, so that in Islamic countries, it was a 

Koranic Education, and in Christian Ethiopia, the education was designed to train priests and 

monks. In Egypt, there was the Al-Azhar University, in morocco, the University of Fez, and in 

Mali, the University of Timbuktu-all testimony to standard of education achieved in Africa 

before the colonial intrusion (Rodney, 2015:223).Quality and standards of education in Kenyan 

universities is low due to the fact that the lecturers embark only the teaching pillar and forget 

about other pillars of research and community outreach. The part times have no time in research 

due to the fact of their deplorable financial state resulting into being unable to research and 

publish. There is evidence that universities have gone teaching without involving students in 

research and community outreach. In the early university was of a high quality and standards was 

mailto:okebirog@gmail.com
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maintained because lecturers involved students in doing research and publication. Many of the 

monographs and articles for Departmental teaching were prepared and published by the lecturers 

through the researches conducted by their students in Makerere University,University of Nairobi 

and Dar-es-Salam University. These universities had a balanced standards and quality education 

in three pillars of the university education that is teaching, research and Community/public 

outreach, that is why they were outstanding and popular in East Africa, Africa and the whole 

world and enabling students exchange programmes. 

 

Universities in Kenya in early sixties to late nineties were known as Ivory towers in education. 

Those who received the higher education were known to be “academic community”. The 

academic community to come down from the ivory tower is really a challenge. Has Ki-Zerbo 

observed “there is very little use to have African academics living like home-grown clones of 

foreign technical and personnel, the kind of  person ordinary people cannot identify with”(Ki-

Zerbo,1994:36).Similarly Ochola (2007:101) connotes that it has correctly been observed that 

“African universities stand as vital organs in the institutional framework of the 

nation”(Hagan,1994:46). As Hagan(1994) noted,” not to provide support for the development of 

the university would compromise and deny the one means by which Africa can develop 

intellectually, socially and materially”. Therefore, in the context of African university 

development requirements, the university teachers have basically two mandates. The first, for 

which they are paid, is to advance the frontiers of knowledge and produce trained personnel, who 

not only pursue their own individual interests, but also that of the society at large. This requires 

the academics to devote their time in activities of public education. The second and due to the 

scarcity of professionals in Africa, is to assist in search for, and the creation of well founded 

institutions, sound public policies and scientific management practices that can sustain 

development (Ochola, 2007:101). 

 

It is quite unfortunate to get the university professors in the management frustrate the part time 

lecturers by non-payment for three years and yet they know the difficulties of dissemination of 

knowledge and skills to others. “University” means any institution or centre of learning by 

whatever name called, or however designated, having as one of its objects the provision of post-

secondary education which intends to offer or is in fact offering courses of instruction leading to 

the grant of certificates, diplomas and degrees, and the expression “university education” shall be 

construed accordingly (Kenya Education Directory,2012). University: according to Webster’s  

New Twentieth century Dictionary, a university is an educational institution of the highest level, 

typically with one or more undergraduate schools or colleges, together with a program of 

graduate studies and a number of professional schools and authorized to confer various degrees, 

as the bachelor’s, master’s and doctor’s. University education refers to education provided by 

universities in qualitative training in relevant fields according to the current market demands. 

Therefore, University education is associated with better skills, higher productivity and enhanced 

human capacity to improve the quality of life in societies. University education as an institution 

is where graduates are being churned to possess not only technical skills but must have the soft 

skills and other knowledge skills required, referred to as the intellectual battle. 

 

Education is a key for better life and effective foundation for smooth operations of person’s 

lifetime. But in the recent times university education is becoming irrelevant for hiring the 

individuals, in organizations and industries both locally, nationally and internationally. This is 

due to graduates from unfettered proliferation of Satellite University campuses in almost every 

town in Kenya churning half baked graduates. In this aspect, a satellite campus refers to an 
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institution located in a town, managed and operations are done by a director and two or three 

administrators appointed by Mother University and several non-teaching staffs on contract basis 

and large numbers of part time lecturers.  Public universities do not give contract letters to part 

time lecturers to demand for their rights that is why, they distance themselves and unable to 

protest, and cannot sue the university management (Okebiro, 2017). Part time lecturers are 

unable to take the university management to court, because a great number of them do not have 

letters of contract with their universities. And since part time lecturer’s union of Kenya (PTLUK) 

was not registered and was operating illegally, the officials had no mandate on behalf of the 

lecturers (Weekly Citizen, February, 2016).  In the pre colonial period, according to Professor 

Indiatsi Nasibi, in his article “Management of universities a mockery of devolution”, one campus 

had thousands of teaching staff with tutorial fellows who assisted professors marking papers and 

scripts (Daily Nation, May 19th, 2013).  

 

Universities in Kenya maintained one campus for example university of Nairobi, Kenyatta, 

Egerton, Moi, Jomo Kenyatta universities for some period before 1990s.This was an indication 

of quality lectureship professorship and quality standards in university education as compared to 

modern Kenya where a university is given a charter  within two years begins to open branches 

without even maintaining the quality of the main campus alone in terms of qualified lecturers 

and other resources in teaching. Okebiro (2016) observes that “provision of quality education is 

dependent on more than teachers/lecturers and classrooms/lecture theatres, but the duration or 

period on which the content in the curriculum is covered”. The quality of the content taught, the 

materials used to teach it and the skills that are developed are too of great significance (Okebiro, 

2016).Staffing in universities is outstretched because there is the mismatch workforce and 

personnel to staff the increasing mass of students. 

 

The statement of the problem 

The problem is the commercialization and politicization of higher education leading to poor 

standards and quality education leading churning out unemployable graduates trained courses 

which are unresponsive to market needs and industrial attraction. Many scholars have decried the 

dearth of proper research and deterioration of quality of learning in most public universities. The 

financial health of most public universities has been questioned with many accused of 

misappropriating funds or over borrowing to run universities. They also have been accused of 

fueling negative ethnicity by hiring staff not necessarily based on merit and competence but on 

tribalism and corruption, which is unacceptable as diversity should help enhance quality and 

standard of learning in universities.  Further, there is duplication of degree programmes across 

universities and mushrooming of what is termed as “Lollipop degree programmes, which 

undermine the very essence of university education of offering quality and standard education. A 

lollipop degree as the name suggests is alluring, trendy, both sexy and sexualized, thin in content 

and possessing the barest of “nutritive”(intellectual and possibly employment) dividends.  

 

The objectives of the research 

The objective is to investigate whether the satellite campuses offer courses with quality and 

standards.  

 

LITERATURE REVIEW 

There was no university education in East Africa until 1949 when Makerere College in Uganda 

was elevated to the status of the University College of East Africa (Bogonko, 1992).University 

education up to then was received in overseas or foreign countries. First, this means those who 
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were able financially and favored by the colonial government, their children were allowed to go 

and receive university education and it was financed by the colonial government. Second, those 

who received university education in foreign land, either their parents collaborated with the 

colonial government or were supportive in one way or the other to colonial system. Third, 

because of few people were qualified to receive such education and the colonial government 

could not allow, Africans feared to go to school to get primary and intermediate education to 

qualify for university education. 

 

The period of Makerere College 1949 to 1961, the university education was financed by the 

colonial government. In 1961 two other colleges, Nairobi and Dar- es- Salaam were established 

and 1963, the three colleges were amalgamated to form the University of East Africa. The three 

colleges became independent universities in 1970, as Makerere University in Uganda, Dar es 

Salaam in Tanzania and university of Nairobi in Kenya (Bogonko, 1992). 

 

University education was not in great demand, because few people could cope with education 

system in colonial system. Makerere University was the only in East and Central Africa and 

offered a few courses for the students from the region. When the demand for higher education 

grew, Makerere had to expand and open branches in Dar-es-salam in Tanzania and Nairobi in 

Kenya to meet demand goals. Those who had money travelled to overseas to acquire higher 

education in U.S.A, Canada, U.S.S.R, India, Jamaica, Australia and United Kingdom. This 

“flight education” was necessary, because the capacity of East African Universities could not 

cater for high demands of students. Nowadays universities have been located everywhere in 

Kenya, both public and private. Malcolm Gills, the president of Rice University back in 1999, 

noted that “Today, more than ever before in human history, the wealth or poverty of nations 

depends on quality of higher education. Those with larger repertoire of skills and a greater 

capacity for learning can look forward to lifetimes of unprecedented economic fulfillment. But in 

the coming decades the poorly educated face little better than the dearly prospects of lives of 

quiet desperation”.  

 

Educational development refers to skills and knowledge acquired by people without any region 

being marginalized. Kenya intends to create globally competitive and adaptive resource base to 

meet the requirement of a rapidly industrializing economy. This will be done through life-long 

training and Education, (Vision 2030). According to Mutheu (2012), human capital is now 

estimated to be three times more than important than the physical capital. Where does this human 

capital come from? It is developed at higher systems and for there to be higher quality education 

system with tertiary education providing advanced skills, which command a premium in today’s 

work place. Lifelong learning is being used to assist workers adjust to the quadruple changing 

economies globally. According to Chambers (2005), participation concerns mutual learning, in 

which participation is an epistemological and practical issue of understanding where others are 

coming from and ideally, learning from one another to achieve a better outcome. A university has 

changed perceptions in the area and simplified dry land for farming through extensive research 

by the university (The Standard August 16, 2013). 

 

The universities between 2013 and 2016 tried to fill the gap left by the government funding by 

opening campuses all over the place in towns in Kenya, sometimes next to pubs, strip club, and 

doomsday churches without taking care of the quality teaching and learning(Sunday Nation, 

March 11,2018). The opening of the campuses by universities gave other universities impetus to 

open so that to make money. According to Prof. Maloba Wekesa “the competition to open 
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campuses and village shoeshine universities is never about excellence, most of those colleges are 

just income-generation projects and degree mill centers especially for politicians” (Sunday 

Nation, March 11,2018),and an avenue for the university managers to built estates and a source 

of employing their family members and relatives. Therefore the universities adopted neoliberal 

policies that view everything in terms of profits have hit the universities where it hurts.  

 

It is noted that “Academics have bought into the lie that the way to run universities efficiently is 

to run them as profit-making business, but education is totally different kind of organization 

where people invest in people, thus the teaching staffs in universities are accountable for the 

people they teach and the people of the society. The high standards have been set in primary and 

secondary school examinations, by the Cabinet Secretary in the Ministry of Education.. 

Therefore, the university senates are urged to emulate efforts made in elevating credibility of 

examinations in basic education institutions. It is important to note: how can those students come 

to universities to get lower examination standards? The senates as custodian of education 

standards in universities must make the lead role in ensuring examinations are credible and 

students get marks they deserve (Sunday Standard, November 26th, 2017). 

 

According to Prof.Amutabi, “Some universities have established ethno-centralism culture where 

some people think universities belong to them because they bear their ethnic name or located in 

their counties” (Sunday Nation, March 11,2018), and continue to compromise the quality and 

standards of education because they are packed by the regime ruling the country. This is because, 

intellectuals who claim to be neutral towards each regime, sell themselves cheap to every regime 

that comes to power and support every status quo. Some were happy to support the status quo for 

the sake of careers and prelivilages that go with those institutional positions (Ochola, 2007:106). 

 

As Ochola argues  “the African intellectuals themselves must have also bear a great share of the 

blame and responsibility for the present deteriorating situation” (Ochola,2007:106), because the 

cohort of part-time lecturers are unpaid for long periods of time at least three years which is 

dangerous for the quality services offered to the learners in such institutions. Okebiro argues “he 

excellent In-put from a lecturer reflect excellent out-put of the students through competence in 

the labour market” (Okebiro, 2014). According to Okebiro (2014), the university management 

has unfair academic treatment of associate lecturers/part time lecturers as regards to borrowing 

textbooks from library, payments and other benefits in the university. Part time lecturers are core 

and key in the teaching pillar in universities and if they cannot be treated well, they would 

equally offer poor services and as a consequence compromise the standards of education, which 

is a source of sustainable university education and societal empowerment. 

 

METHODOLOGY 

 

The paper employs a survey method and data collected through questionnaires from students in 

satellite campuses in Kitale, Eldoret and Nakuru towns through simple random sampling. The 

research paper target a population of 500 and 30% sample size. The study used a survey research 

design on the satellite campuses in Kitale town.Mugenda and Mugenda (2003) noted that surveys 

are the excellent vehicles for the measurement of characteristics of large population. The design 

was appropriate because it helped the researcher to obtain information that describes 

phenomenon by asking individual students and lecturers about their perceptions, attitudes, 

behaviour or values related to the quality and standard of education in the campus. This study 

used aresearch method where descriptive statistics were employed in analyzing the datathrough 
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percentage in tables. Data was collected from 150 students and 422 lecturers both full time and 

part time. The questionnaires are attached in appendix I and II. 

 

RESULTS 

 

The study investigated whether the satellite campuses offer courses with quality and standards.  

The respondents’ views on quality and standards of education were investigated using Likert-

scaled questionnaires administered to both the students and lecturers. Data was analyzed and 

interpreted as illustrated in table 1. 

 

Table 1: Descriptive Statistics and Views of students on standard and quality of education in 

campus 

 

Item   SA A U D SD Mean Std. 

Dev. 

There are enough qualified part time 

lecturers teaching course units 

53 

(33.8

%) 

64 

(40.8

%) 

14           

(8.9%) 

21 

(13.4

%) 

5          

(3.2%

) 

3.89 1.11 

There is enough lecture theatres for 

teaching or lecturing 

53 

(33.8

%) 

79 

(50.8

%) 

13  

(8.3%) 

10  

(6.4%) 

2        

(1.3%

) 

4.09 0.88 

There are no text books for reference 

in every course unit 

53 

(33.8

%) 

71 

(45.2

%) 

20 

(12.7

%) 

10 

(6.4%) 

3         

(1.9%

) 

4.03 0.94 

Lecturers attend lectures at the 

appropriate time for lecturing always 
30 

(19.1

%) 

61 

(38.9

%) 

38 

(24.2

%) 

21 

(13.4

%) 

7         

(4.5%

) 

3.55 1.08 

The lecture theatres are NOT free 

from noise pollution in the campus 
58 

(36.9

%) 

72 

(45.9

%) 

14 

(8.9%) 

10 

(6.4%) 

3         

(1.9%

) 

4.10 0.94 

The lecturers cover the course content 

in the course outline in the right time 
69 

(43.9

%) 

65 

(41.4

%) 

12   

(7.6%) 

7   

(4.5%) 

 

4         

(2.5%

) 

4.20 0.94 

The lecturers DO NOT administer 

two Continuous Assessment 

Test(CATs) 

96 

(61.1

%) 

47 

(29.9

%) 

7     

(4.5%) 

6 

(3.8%) 

1         

(0.6%

) 

4.47 0.80 

The campus DOES NOT offer 

sciences courses because there are no 

laboratories for practical tests 

67 

(42.7

%) 

57 

(36.3

%) 

12   

(7.6%) 

17 

(10.8

%) 

4         

(2.5%

) 

4.06 1.08 

The lecturers mark continuous 

assessment tests(CATs) and 

assignments  on time and return the 

marked scripts to the students 

 

49 

(31.2

%) 

75 

(47.8

%) 

19 

(12.1

%) 

9 

(5.7%) 

5         

(3.2%

) 

3.98 0.97 

 

Students are less than fifteen in 

course units 

41 

(26.1

%) 

52 

(33.1

%) 

26 

(16.6

%) 

25 

(15.9

%) 

13      

(8.3%

) 

3.54 1.25 
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Key: SA-Strongly Agree, A-Agree, U-Undecided, D-Disagree, SD-Strongly Disagree and Std. 

Dev.-Standard Deviation 
 

There are enough qualified part time lecturers teaching course units in this sense the respondents 

give the following information: 64 (40.8%) of the students agreed, 53 (33.8%) strongly Agree 

that there are enough qualified part time lecturers. 21 (13.4%) of the respondents disagree and 5 

(3.2%) strongly disagree while14 (8.9%) were Undecided. This means the education is not 

treated as a “public good” and a profit-making venture, the university management and 

stakeholders will use different approach where the bigger-size classes taught by part-time 

lecturers to avoiding spending money on faculty stability and quality education. The cohort of 

part-time lecturers are unpaid for long periods of time at least three years which is dangerous for 

the quality services offered to the learners in such institutions. 

 

There is enough lecture theatres for teaching or lecturing 79 (50.8%) agree and79 (50.8%) 

strongly disagree. 10 (6.4%) disagree and 2 (1.3%) strongly disagree and 13 (8.3%) undecided. A 

mean of 4.09 and the standard deviation of 0.88.This imply students enjoy the teaching and 

learning. 

 

There are no text books for reference in every course unit71 (45.2%) agree and 53 (33.8%) 

strongly disagree. 10 (6.4%) disagree and 3 (1.9%) strongly disagree and 20 (12.7%) undecided, 

a mean of 4.03 and standard deviation of 0.94.This indicates that satellite campuses are ill 

equipped with text books for reference. This makes students to be unable to do research for 

assignments and writing researched term papers. 

 

Lecturers attend lectures at the appropriate time for lecturing always: 61 (38.9%) agree and 38 

(24.2%) undecided 30 (19.1%) strongly agree and 21 (13.4%) disagree and 7 (4.5%) strongly 

disagree and a mean of 3.55and standard deviation of 1.08.it shows that lecturers work 

effectively but the management fail to pay their dues in the right time. 

 

The lecture theatres are NOT free from noise pollution in the campus: 72 (45.9%) agree and 58 

(36.9%) strongly agree whereas 14 (8.9%) are undecided and 10 (6.4%) disagree and 3 (1.9%) 

strongly disagree, a mean of 4.10 and standard deviation of 0.94.this indicates that the satellite 

campuses are located where there is noise from the strip clubs, pubs and welding workshops.  

 

The lecturers cover the course content in the course outline in the right time: 69 (43.9%) strongly 

agree and 65 (41.4%) agree, 12 (7.6%) undecided and 21 (13.4%) disagree and 4(2.5%) strongly 

disagree, a mean of 4.20 and standard deviation of 0.94.The lecturers DO NOT administer two 

Continuous Assessment Test (CATs): 96 (61.1%) strongly agree, 47 (29.9%) agree and 7 (4.5%) 

undecided whereas 6 (3.8%) disagree and 1 (0.6%) strongly disagree, a mean of 4.47 and 

standard deviation of 0.08.This illustrates the fact that most of the part time lecturers DON’T 

have time to administer CATs instead they prefer giving assignments and take away cats which 

are lecturer-student friendly. 

 

The campus DOES NOT offer sciences courses because there are no laboratories for practical 

tests: 67 (42.7%) strongly agree and 57 (36.3%) agree and 17 (10.8%) disagree and12 (7.6%) 

undecided and 4 (2.5%) strongly disagree, a mean of 4.06 and standard deviation of 1.08.This 

indicates that the satellite campuses are for profit marking courses which do not need practical 

especially physics, chemistry and biology courses. Those undecided and disagree and strongly 
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disagree are the ones who apply and promised that the courses are going to be offered soon. 

 

The lecturers mark continuous assessment tests (CATs) and assignments on time and return the 

marked scripts to the students: 75 (47.8%) agree, 49 (31.2%) strongly agree, and 19 (12.1%) 

undecided whereas 9 (5.7%) disagree and 5 (3.2%) strongly disagree, a mean of 3.98 and 

standard deviation of 0.97.This shows that most lecturers are committed to their work and it is 

the university management which frustrates them through non payment for a long period of time.  

 

Students are less than fifteen in course units: 52 (33.1%) agree and 41 (26.1%) strongly agree 

and 26 (16.6%) undecided, whereas 25 (15.9%) disagree and 13 (8.3%) strongly disagree, a 

mean of 3.54 and standard deviation of 1.25.This indicates there poor enrollment of students into 

satellite campuses and making the management unable the pay the rental pills. The universities 

across the world are allowed to set the standards regarding the students to be admitted into the 

university. The Kenyan government requires all universities including private ones to admit only 

students with a mean score of C+ and above in high school. In this sense only 15 per cent of 

KSCE candidate attained the cut-off score last year. The number is just enough slot in public 

universities, leaving private universities and income-generating streams in public universities 

without prospective students (Sunday Nation, March 11,2018).With dwindling enrolment 

numbers of students, it is very difficult for these universities to remain afloat. 

 

The key results shows that  there is poor standards in satellite campuses because part time 

lecturers are not paid on time and wait for three years and lead to de-motivation as a 

consequence of poor teaching and supervision of students. Some lecturers do not submit the 

marked scripts and the management manipulate grades for students to graduate. There is 

insufficient and dilapidated infrastructure, boated enrolment, nepotism, tribalism and poor 

quality education offered in satellite campuses. According to Professor Indiatsi Nasibi,”as an 

employer of university trained people, the federation  doubts out that our academic institutions 

have devolved with campuses on every street and corridor, whose focus is not accumulation of 

intellectual capacity, but a search for money and profitability. It is true that universities have 

become oblivious to the law of diminishing utility. They are oblivious of the volume of scripts 

the staff who are underpaid, can mark effectively” (Daily Nation, May 19th, 2013). 

 

Table 2 gives the analysis of the data and the interpretation as follows; There are NO payments  

on the right time: 85 (32.1%) strongly agree and82 (30.9%)Agree and47 (17.7%) disagree and  

26 (9.8%) undecided whereas 25 (9.4%) strongly disagree, a mean of 3.60 and standard deviation 

of 1.33.which illustrates that the lecturers take a long time to be paid their money and given that 

universities nowadays use  different modes of  determining payments, lecturers use their saved 

money until the universities becomes source of poverty instead of becoming source for 

unemployed part time lecturers. 

 

There is high coverage of the course content in the right time: 127 (47.9%) agree and 79       

(29.8%) Strongly agree and30 (11.3%) disagree, 17 (6.4%) undecided and 12 (4.5%) strongly 

disagree, a mean of 3.90 and standard deviation of 1.06.This shows that the lecturers are 

prepared to teach the students in satellite campuses.You feel de-motivated due to Non payment: 

120 (45.3%) agree, 84 (31.7%)strongly agree, and 25 (9.4%)Undecided and 21 (7.9%) disagree 

and 15 (5.7%) strongly disagree , a mean of 3.94 and standard deviation 1.05.This indicates that 

most of the lecturers are de-motivated when unpaid and cannot give qualitative services because 

of hunger. 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

591 | P a g e  
 

 

There NO text books for reference in some course units: 80 (30.2%) agree and 56 (21.1%) 

strongly agree, 53 (20.0%) undecided, 46 (17.4%) disagree and 30 (11.3%) strongly disagree, a 

mean of 3.40 and standard deviation of 1.23.This illustrates that there are no test books in the 

library and this leads to poor research and students are depressed because unfounded materials 

and relies on goggling notes from the internet.  

 

Lecturers have NO lecturers parlor for preparation: 109 (41.1%) agree, 91 (34.3%) strongly 

agree, 28 (10.6%) undecided, 22 (8.3%) disagree and 15 (5.7%),a mean of 3.93 and standard 

deviation of 1.10.This shows that lecturers do not prepare adequately before going to lecturer. 

some lecturers prepare from corridors in satellite campuses or from the public vehicles before 

highlighting. 

 

Lecturers DO NOT assess learners in Teaching Practice (TP) and attachment assessments for 

students in education and social sciences: 139 (52.5%) agree, 98 (37.0%) strongly agree, 11 

(4.2%) undecided, 9 (3.4%) disagree and 8 (3.0%) strongly disagree, a mean of 4.20 and 

standard deviation of 0.84. This illustrates that teaching professionalism is not followed. The 

assessors who assess students are different, compromising the quality and standard of teaching 

practice. A teacher trainee is supposed to be assessed three times by the lecturer who taught 

general methods of teaching and two lecturers taught the major and minor subjects of 

specialization for the teacher trainee. 

 
Table 2: Descriptive Statistics and Views of lecturers on the quality and standard of education in the campus 

 

 

Item SA A U D SD Mean Std. Dev. 

There are NO payments  on the right 

time 
85 

(32.1%) 

82 

(30.9%) 

 

 

26 

(9.8%) 

47 

(17.7%

) 

25     

(9.4%) 3.60 1.33 

There is high coverage of the course 

content in the right time 

79       

(29.8%) 

 

 

 

127 

(47.9%) 

17 

(6.4%) 

30 

(11.3%

) 

12      

(4.5%) 3.90 1.06 

You feel de-motivated due to Non 

payment 84       

(31.7%) 

120 

(45.3%) 

25 

(9.4%) 

 

21 

(7.9%) 

15     

(5.7%) 3.94 1.05 

There NO text books for reference in 

some course units 
56       

(21.1%) 

80 

(30.2%) 

53 

(20.0%

) 

46 

(17.4%

) 

30   

(11.3%) 3.40 1.23 

Lecturers have NO lecturers parlor for 

preparation 
91       

(34.3%) 

109 

(41.1%) 

28 

(10.6%

) 

22 

(8.3%) 

15      

(5.7%) 3.93 1.10 

 

Lecturers DO NOT assess learners in  

Teaching Practice(TP) and attachment 

assessments for students in education 

and social sciences respectively 

     98   

(37.0%) 

 

 

 

 

139 

(52.5%) 

11 

(4.2%) 

9   

(3.4%) 

8       

(3.0%) 4.20 0.84 
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Key: SA-Strongly Agree, A-Agree, U-Undecided, D-Disagree, SD-Strongly Disagree and Std. 

Dev.-Standard Deviation 

 

Lecturers mark the examinations and return the scripts with mark sheets: 138 (52.1%) strongly 

agree, 100 (37.7%) agree, 14 (5.3%) undecided, 9 (3.4%) disagree and 4 (1.5%) strongly 

disagree, a mean of 4.37 and standard deviation of 0.82.This indicates that the lecturers express 

professionalism in their work.There is noise pollution from outside the surrounding environment 

in the campus: 139 (52.5%) strongly agree, 86 (32.5%) agree, 17 (6.4%) disagree, 15 (5.7%) 

undecided, and 8 (3.0%) strongly disagree, a mean of 4.29 and standard deviation of 0.95.This 

indicates that the satellite campuses are located in environment not good for learning and 

teaching as a results compromise quality of education offered to students.The students have No 

sports grounds for games: 106 (40.0%) agree, 92 (34.7%) strongly agree, 29 (10.9%) undecided, 

26 (9.8%) disagree and 12 (4.5%) strongly disagree, a mean of 3.92 and standard deviation of 

1.10.This shows that the students can not train in the affective and psycho-motor domains in the 

satellite campuses. This true because the campuses are located in storey floor of storey building 

were sports grounds cannot be constructed except the in door games.Students attend the lectures 

regularly: 112 (42.3%) agree, 62 (23.4%) strongly agree, 57 (21.5%) undecided, 20 (7.5%) 

strongly disagree and 14 (5.3%) disagree, a mean of 3.71 and standard deviation of 1.08.This 

illustrates that students are seriously yearning for standard education in universities. 

 

There is evidence showing poor quality and sub-standard education in Kenyan universities. 

Recently the university students testified to the cabinet Secretary in the Ministry of Education 

that they are half baked. They accuse universities of not assigning competent lecturers to teach 

and poor training acquired from universities as a consequence lack jobs in the labour market 

(Standard Digital Monday March 19Th, 2018). 

 

CONCLUSION 

Most experts were interviewed noted that the main problem facing Kenyan universities is the 

mushrooming of substandard campuses. Also the rapid expansion of universities to cater for 

rising demand for degrees from the seven public universities in 2012 to 33 in 2018, it is 

concluded the quality of teaching and research has sunk to the lowest ebb and as consequence 

there a mismatch of the skills acquired and the employment. It is concluded the emergency of 

university satellite campuses has led to poor quality and standards in universities leading to half-
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baked and unemployable graduates though having attractive grades. The sites for such satellite 

campuses are not welcoming environment which students require for learning. They are located 

in the midst of the town centers where business is conducted and there is noise pollution. The 

library in such campuses is not equipped with the necessary books for reference in the courses 

taught or offered in the schools. Thus it becomes difficult for students to research and write 

adequate and conclusive term papers.  

 

If the only reason for the existence of a university programme is pegged purely on vagaries of 

the industry, then it is most likely a lollipop degree. In essence a university education is not 

reducible to industry, but designed to churned intelligent brains to help solve complex problems 

occurring in the society. Universities are not designed to be the uncritical conveyor belts of 

industry trends. As the cooperation or linkage between the two must be encouraged and pursued, 

as both will be guided by different logics for sustainable development and economic growth in 

Kenya. 

 

Many of the lecturers are not qualified to teach in the university and many are part time lecturers 

who are not paid on time and on the course of handling the units some drop and leave students 

frustrated. Usually the units are not covered extensively and intensively to cover the content 

required. Okebiro (2016) argues that “Education should be about producing a complete, well-

rounded whole person, not just passing examinations”. It should also inculcate personal skills 

and skills that will be useful in the job and business world (Kigotho, 2009). According to the 

chief executive Institute of Certified Public Accountants of Kenya (ICPAK), Connotes “We are 

now being forced to ask applicants for their secondary education certificates with the university 

degree coming in second,” because “The degree is no longer a reliable measure of a job-seekers 

ability as certain universities are churning doubtful graduates,” the faltering quality of learning is 

forcing employers to reject graduates from some universities (Business Daily, 2015). 

 

It concluded that the problem facing Kenyan universities is lack of theory and conviction of 

leaders which is surprising, given that professors of all people should grasp the global issues 

facing education and what university education is supposed to contribute to the society. Kenyan 

university leaderships have failed to assert the uniqueness and have run the institutions as 

businesses. The democratization of schools should not be confused with the politicization of 

education. This is the only way in which our institutions of learning will be able to take the 

moral high ground, from which to pass the same values to society and insist that our politicians 

do the same. It is this role that our schools, training institutions and universities should play 

(Ochola, 2007:106-107). 

 

When the governments reduce the funding the public universities which offer higher education, it 

has the following implications: one, performance contracting, replacing the collaborative nature 

of work that is collegiality and peer review with competition. Two, the measurement and 

evaluation of the success of the university, should be done, not by student’s enrolment, education 

and innovation, but by the balance sheet and real estate. Three, people are no longer interested in 

research but in donor funding; in some universities, donor funding is considered a major pillar of 

income generation. Four, generation of profit means use short cuts in education, where there are 

bigger-size classes taught by adjunct faculty lecturers to avoid spending money on faculty 

stability and quality education. Five, universities are dealing with the same dysfunctional politics 

as the rest of the country; promotions of faculty and graduate studies have become about ego and 

status rather than quality work. 
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The report dubbed “Transforming university Education in Africa: Lessons from Kenya” indicates 

that Kenyan universities require 10,000 PhDs .in some academic programmes,one lecturer 

teaches an average of up to 200 students against the internationally recommended 30.In most 

universities one professor handles up to 98 students thus compromising quality in the sense that 

there is no time for preparation and taking care of individual cases of students efficiently and 

effectively. Therefore, the resultant capacity deficit means that quality of education is affected 

(Standard Digital Monday March 19Th, 2018). 

 

RECOMMENDATION 

 

The research paper recommends innovate approaches should be used for education reforms and 

restructuring be done in satellite campuses for sustainable education development inline with 

vision 2030.It recommends two innovative approaches one indirect and two direct approaches. In 

the indirect approach, it is recommended return to conviction about education as a public good. 

First, People (stakeholders) need university leadership that believes that education is a public 

good and insists on it in order to resist corporatization of higher education and the implications 

for quality of education and research, and the better treatment of teaching staff. Second, It 

recommended citizenship calling for better management of public resources so that universities 

can be properly funded and be free for students to study without payments. 

 

Faculty should find themselves voicing and defending education as a public good and the right of 

students to be offered quality and standard education in universities. The satellite campuses 

should be allowed to operate if they have enough and full time qualified teaching staff and 

finances, and enough teaching and not teaching facilities, without which standards of higher 

education will remain poor in Kenya. Reforms in higher education sector are urgently needed 

focusing on quality training and quality of education while increasing enrolment for the 

improvement of national development (Daily Nation, 2010).  

 

In the direct approach, it is recommended that higher quality education should train leadership on 

good governance practices. “The basic needs approach (BNA)”,which was used became widely 

agreed that economic growth took place in most developing countries seemed to go together with 

increase in absolute and relative poverty. In response to, a direct approach was required to 

deliver the welfare outcomes. The direct approach became to be known as the basic needs 

approach (BNA) which drew together theorists and practitioners from a range of nations, 

academic centers and institutions of development (Stohr,1981). According to Escobar (1995),the 

influence of BNA had ‘vast array’ of programmes focused on households and covering aspects of 

health, education, farming and reproduction, practices, designed to create a minimum level of 

welfare for the weakest groups in society. There is need for a differentiation of institutions with 

some is specializing in good teaching, others in excellent research and still others providing 

education midway between research and teaching. 

 

There should be radical changes in Kenya’s higher education institutions of learning, which have 

been put on the spot over quality education. It is recommended on the direct approach, that it is 

time for refreshing start in institutions of higher learning to hire best brains for improving quality 

of learning in Kenyan universities. It is recommended; the impending staff audit should be done 

and would unearth the nature of the staff teaching in the universities, the stakeholders want to 
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know whether the staff is qualified to teach their students in universities and especially those 

who teach first years. it is recommended first,  to abolish  lollipop degree programmes, there 

must be boldness and intellectual honesty by leaders, because degrees represent and mask 

peculiar kind of “Kenyan” scholarship well entrenched and addressing the problem might be 

seen as fighting individual’s careers. Second, it is significant to rehabilitate the programmes into 

former disciplinary statuses-that means there will be a total overhaul of university programmes 

which started such degree programmes. 
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ABSTRACT 

Cheating in an examination is an act of deception by students to gain unfair advantage over 

others by using unauthorized materials and information. There is a significant increase in test 

cheating. Among those who cheat are students in technical institutions, where there is recurrence 

of cheating in the internal examinations. Some studies identify factors such as the following that 

contribute to cheating: students learning from a dishonest society, poor teaching, poor learning 

environment and lack of facilities, an education system that is concerned about performance, 

poor time management, lack of effective study habits and technology. However, there is no 

readily available information on factors that contribute to cheating in technical institutions. The 

purpose of this study was to investigate factors that contribute to cheating in internal 

examinations, methods used in cheating and reasons for students to cheat; and the main aim was 

to devise and recommend strategies that can be applied to curb cheating in examinations in 

technical institutions in Central Province, Kenya. The results of the study show several factors 

that contribute to cheating. These are: contextual factors such as class attendance, lecturer-

student interactions, poor invigilation, and lack of adequate facilities. The participants raised 

the following suggestions on how cheating may be curbed: strict supervision of examination, 

provision of adequate facilities, and frequent administration of tests and assignment. 

Recommendations on measures to be applied were presented along with suggestions for further 

research in this area. 

 

Key Words: Examinations, Education, Technical Institutions, Cheating 

 

INTRODUCTION 

Technical Institutes are middle level colleges which offer technical education to students who 

have not obtained the minimum requirement for University admission at C+ (Session paper, 

2012:10). The programmes offered take two years in certificate courses and three years in 

diploma courses. Students studying craft courses take shorter time since they are employed as 

operatives while those studying for diplomas are employed as technicians with a supervisory role 

(Ngerechi, 2003:4). Cheating is a form of stealing, which results in the cheater attaining 

recognition and grades that he or she does not deserve. It is an act of obtaining or attempting to 

obtain, or aiding another person to obtain academic credit for work by use of dishonest, 

deceptive or fraudulent means (Pavela, 1997; Blankenship & whitley, 2000 as cited by Lambert 

et al., 2003, Cizek, 1999:3). 

 

Cheating has become an epidemic in our country. According to Centre of Academic Integrity 

(http://www.academiintegrity.org), there is a significant increase in test cheating, unpermitted 

student collaboration and an increased prevalence of chronic cheating. At the end of the term 

when the end-of-term examination marks are submitted, there are always cases of students who 

either cheated in the tests given during the term or at the end-of-term examination, reported. 

Cases of cheating are reported every term by teachers who catch students with relevant materials 

during continuous assessment tests (Aullo, as cited by Nyandoro, 2008:43). There are other cases 
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of students who are not caught red-handed but reported to the principals or heads of departments 

through the suggestion box. 

 

Majority of student cheaters are usually caught cheating in the subjects they perceive to be 

difficult (Diekhoff et al 1996; Lambert et al 2003). Students who cheat are either caught in 

possession of written materials in the form of crib notes, with written notes on the desks, copying 

from each other’s work, or with formulas written on their calculators (Nyandoro, 2008:39; 

Adhola 2009:10). The problem is specifically rampant during the end-of-stage examination, 

which is administered at the end of the year in each course. Those who pass the end-of-stage 

examination move to the next level while those who fail are made to seat for supplementary 

examination or forced to repeat the course. These consequences make those who are not well 

prepared to cheat in order to pass and move to the next level. 

 

Problem statement 

Despite the fact that many institutions have examination policies that give information on 

consequences of cheating in examination, there has been recurrence of cheating in the internal 

examinations in Technical Institutions. Education by its nature and purpose is meant to teach 

students to be good citizens by developing in them a good character based on sound morals that 

would enable them to play a constructive role in their society. However, this is totally 

undermined when cheating in examinations is allowed to take place without serious 

consequences. In reality, cheating does not allow the teacher to know whether the students have 

understood the course content and therefore the teacher is not able to correct the gaps in student 

learning by re-teaching current students and when preparing notes to teach future students 

(Nyandoro, 2008:17).  

 

Cheating is very costly because of the consequences it has on all affected. Furthermore, it affects 

the students and the entire department’s morale, and the reputation of the affected institutions as 

the public loses confidence in the education programmes offered in technical institutions 

(Nyandoro 2008:18, Knowledge,2004 as cited by Simkin & McLeod,2009:1)). It wastes time as 

teachers have to sit and discuss the problems associated with cheating because those caught 

cheating have to be dealt with (Nyandoro 2008:18; Chinamasa et al 2011:89).Generally 

speaking, there has been wastage of resources for parents who end up paying extra cash when 

children are suspended and consequently forced to retake courses as a result of cheating( 

Nyandoro 2008:17; Chinamasa et al 2011:89). Students who cheat at colleges will end up 

cheating at their workplace when employed and when caught they will consequently lose their 

jobs. In conclusion, cheating has become a big challenge in many institutions and the problem is 

that factors causing internal examinations cheating are not well understood and as such the 

problem persists. It is therefore necessary to investigate the causes, nature and purpose of 

cheating with the aim of coming up with solutions for curbing the vice. 

 

The objectives of the study 

To determine how cheating takes place especially in the examinations in Technical Institutions in 

Central Region, Kenya.  

To examine the methods used in cheating in the examinations in Technical Institutions in Central 

Region, Kenya.  

To investigate the reasons for cheating in the examinations in Technical Institutions in Central 

Region, Kenya. 

To enquire from the stakeholders into how cheating in internal examinations can be curbed in 
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Technical Institutions in Central Region, Kenya. 

 

Research questions 

What are the methods used by students to cheat in the examinations in Technical College in 

Central Region, Kenya? 

What are the reasons that lead to cheating in the examinations? 

How can cheating in the examinations be curbed? 

 

METHODOLOGY 

The study was conducted using qualitative approach was used to help understand the meanings 

individuals constructed in the cheating phenomenon. Case study design of two technical 

institutions in central province, Kenya was adopted. Purposive sampling strategy was used due to 

the sensitive nature of the subject where sixteen students, 4 lecturers and 2 heads of departments 

were interviewed. Participant observation was used to provide detailed description of events, 

people, actions and objects in their settings. Document analysis of several records including crib 

notes and books confiscated from students, warning letters was done to complement data 

collected from interviews. Data from interviews was transcribed, and with the help of literature 

and research questions themes were identified and then data was coded, placed in categories and 

sub categories. The facial and content validity was achieved through the use of combined 

methods to provide information on the issue of cheating in examination.  

 

RESULTS 

This study found out various trends in examination cheating, discussed as follows: 

 

Factors that contribute to cheating in internal examinations 

 

From the data, several contextual factors were raised. Attendance rate both for lecturers and 

students was found to affect learning. On one hand, the literature posits that teachers absent from 

work frequently would lead to cheating in examination (Eckstein, 2003; Kathuri, 2002; 

Steininger & Kirts, 1964). The results of this study found that lecturers who miss classes tend to 

give notes to the students to copy without discussing them, ask the students to read and make 

their own notes. Absenteeism results in not covering all the topics as outlined in the course 

content. When lecturers miss lessons, respondents felt that students would not be guided, 

assessed and motivated as when lecturers attended lessons.  Therefore, when the examination 

time comes students may not be well prepared, especially that examinations are based on all 

topics, including those not covered in class. In order to pass the examinations, the students may 

plan to cheat. This supports the expectancy theory whereby students will be motivated to write 

crib notes, use cell phones, or collaborate in order to be able to answer questions in the 

examinations and subsequently pass the examination.  

 

On the other hand, poor attendance rate of students would affect learning thus leading to 

cheating. When students miss lessons, especially practical lessons, they may not be in a position 

to answer questions in examinations, since in an examination they are expected to apply theory 

to practice. They usually lack understanding of concepts learnt during their absence; to avoid 

failure they resort to cheating in examination. One respondent felt that in case of a practical 

question based on a topic a student missed when it was taught, a student cannot attempt to 

answer such a question based on the content he or she has never seen. 
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The results of the study indicate that there was adequate lecturer-student interaction and as a 

result, cheating was discouraged. On one hand, literature supports that students cheat less when 

professors show a real concern, are kind, respectful and understanding to the students (Roig & 

Ballow, 1994; Davis & Lodvigsion, 1995; Genereux & McLeod, 1995 as cited in Wikipedia 

webpage). One respondent (S7) stated that adequate lecturer-student interaction would 

discourage cheating because students are able to discuss and interact well with the lecturers and 

can therefore solve their academic related problems. There would therefore be no need to cheat 

because lecturers would have explained difficult concepts and shown them (students) how to 

tackle problems, thus promoting their learning. It may be said that when lecturers are 

approachable, students feel free to ask questions and responses to their questions improve their 

learning. 

 

On the other hand, students who perceive their instructors as grumpy, callous or unfriendly, 

indifferent and who do not care whether or not they learn the course materials are more likely to 

cheat (LaBeff et al., 1990; Diekhoff et al., 1996).  The results of this study suggest that there are 

cases where lecturers’ attitude towards students is negative and this would lead to cheating since 

learning in such an atmosphere is usually not effective. In such a situation the student may not 

internalize or absorb the course material effectively because the lecturer has no time to explain 

and help students in tackling questions. Students may also fear to approach such a lecturer when 

they have unresolved issues about topics covered. When the examination time comes, the student 

may realize that he or she needs to cheat in order to pass the examination.    

 

There lies a connection between this finding and the Expectancy Theory posited by Vroom 

(1964). This theory proposes that an individual will decide to behave or act in a certain way 

because he or she is motivated to select a specific behaviour over other behaviours owing to what 

he or she expects the result of that selected behaviour to be (Oliver, 1974). Owing to poor 

performance of the lecturer in class, which led the students not understanding the subject well 

from the beginning, students may assume that they can only pass the examination in that subject 

through cheating.  

 

According to Chinamasa et al. (2011:98) and Adhola, (2009) poor supervision of examinations 

and large class sizes create opportunities for students to cheat since no effective invigilation is 

done. Steininger, Johnson & Kirts (1964) found that invigilators leaving the room during an 

examination could cause students to cheat more than they would normally do. This study found 

that out of twenty respondents, fourteen indicated that poor invigilation is prevalent. The 

respondents agree that some lecturers leave the examination rooms unattended to. Others would 

remain in the room seated in one position, either in front of the students or at the back, 

throughout the examination session. They are not on the alert against what is going on in the 

examination room. Since students may have observed the behaviour of the invigilators for some 

time, they may decide whether to cheat or not, when they see who is going to invigilate their 

session on the timetable, depending on the strictness of the invigilator concerned.  

 

The results of this study support both the expectancy theory and the theory of planned behaviour. 

For the expectancy theory (Vroom, 1964), students who have prior knowledge that a certain 

invigilator is not focused when invigilating may prepare crib notes assuming they will be in a 

position to use them without being detected. This will help them answer questions in 

examination and thus lead to passing the examination without exerting much effort on their 

studies. The theory of planned behaviour (Ajzen, 1991) supports this sub-category in that 
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students may have the attitude that cheating helps them to pass and that because other students 

cheat and have not been caught since some invigilators are neither vigilant nor keen to take 

action when they see a student cheating, they belief they would succeed in cheating which will 

help them to pass the examination. The study found there is poor invigilation of examination and 

that students take advantage of the opportunity to cheat in the examinations. 

 

In addition to the above factors, the results from the study showed that provision of course 

outline did not inhibit cheating in examination. Eleven respondents in the study agreed that at the 

beginning of each term, the lecturer in charge of a certain subject issues the course outline, and 

that the examination is set from the topics covered within that particular term. Because the 

students are well aware that the examination will come only from what they have covered, it 

makes it easy for them to write crib notes highlighting the main points as per the topics covered 

in the course outline. While the course outline is meant to inform them of what they should 

expect within the term, it may also become a tool used as a guide to perpetrate cheating in 

examinations. 

 

As it has been identified in this study, on one hand, lack of enough facilities may lead to 

cheating. Asuru (1996) as cited by Korbs (2009:2) contends that poor learning environment and 

lack of facilities are factors that influence cheating. In the study, there were two cases observed 

where 42 students were taking their examination in a small room. Five students shared one desk 

and as a result, did not have enough space to sit comfortably. This led to collaborative cheating. 

That class had the highest number of students observed cheating. 

 

According to Adhola, (2009) a school environment, which is not properly arranged for the 

number of students taking the examination, promotes cheating in examinations. When students 

are placed in such a congested environment, even those who did not have the intention to cheat 

may find themselves copying the work of their neighbours when stuck in a question. Lack of 

adequate facilities as a cause of cheating is supported by the Theory of Planned behaviour. When 

students know they are going to take examinations in a congested room, they may plan in 

advance to write crib notes with the intention of using them in the examination. They may also 

plan to sit in a place where the invigilator may not be able to see them when they refer to their 

crib notes. Others may plan to collaborate to copy from each other’s work depending on how 

each is able to answer the questions.  

 

On the other hand, where there are adequate facilities, and the sizes of rooms correspond to the 

number of students, cheating may be less, especially collaborative cheating, since students will 

be well spaced. The results of the study make it clear that lack of clear information on academic 

policy contributed to cheating in examination. According to literature reviewed institutions, 

which communicate effectively their policies on academic dishonesty and on common penalties, 

substantially reduce the amount of cheating on campus (Stuber-McEwen et al., webpage). The 

researcher observed that in one of the institution, three out of eight respondents did not have an 

idea of what the academic policy states.  S6 when asked whether there is an academic policy 

said, “I have never heard of it” and when asked what is done to students who are caught cheating 

said, “I don’t know”.  This shows that there is need to make every student aware of examination 

regulations as soon as they join the institution so that they can be aware of the consequences 

early enough. In the same institution, it was observed that there were more cases of cheating 

reported than in the other institution whose academic policy is well known to the students and 

whose penalties are severe. Therefore, it may be said that a perception of severe penalties has the 
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likelihood of inhibiting or deterring cheating behaviour in direct proportion to perceived 

probability and severity of punishment. 

 

 

The study found several personal characteristics contributed to cheating in examination. As it is 

postulated in the literature reviewed, students are more likely to cheat when they doubt their 

intelligence, lack academic confidence or expect failure (LaBeff et al., 1990; Schab, 1991; Tana 

& Zuo, 1997 as cited by Robinson et al., 2004:2). McCabe & Trevino, (1997:380) found that 

students who perform poorly tend to cheat more that students who perform well. Some of the 

respondents agreed that when one is not sure of himself or herself, one is likely to prepare to 

cheat before the examination is taken. Students who are weak may cheat in examinations 

because they may not remember all the concepts learned in class. The pressure to get good 

grades in order to proceed to the next level in the course, places those students with low self-

esteem, lack of self-confidence in a fix because they feel they have no ability to take up the 

challenge of examinations. Most of these types of students do not exert much effort on their 

studies as literature states. Davis and Ludvigson as cited by Bjorklund & Wenestam (1999) 

conclude that cheating in this case would be reduced by using positive reinforcement and by 

encouraging and fostering the students to acquire an outlook on life that will prevent them from 

cheating. 

 

Another example from the data that assists in illustrating the value of Vroom’s theory of 

expectancy and Ajzen’s theory of planned behaviour is found in peer influence. In the data, 

respondents reported that students who had friends who cheated and were successful tended to 

follow suit. Others would cheat to compete favourably with their friends. Those who are not 

strong in moral values would be led astray by becoming indiscipline or abetting cheating. 

Although peers may influence students negatively, there were those who felt they also exercise 

positive influence on others by way of acting as role models, and by assisting them in their weak 

areas. 

 

Those involved in extracurricular activities find themselves with less time to study and therefore, 

lack behind with their work and the examinations find them unprepared. They, as a result, decide 

to collude with their friends to cheat in the examination. The results of the study posit that as 

students form relationships with peers, they may develop behaviours and ways of thinking that 

are in keeping with these groups. The behaviour may be positive or negative thus conforming to 

expectancy theory and theory of planned behaviour. Two respondents felt that extracurricular 

activities help one become revitalized in body and mind thus students will be in a better position 

to understand the course content because the brain becomes more alert when one exercises. 

 

Report from the literature cites that two thirds of teachers believe that poor time management 

was the principal cause of cheating as a result of social engagement (Caroll, 2006 as cited in 

Wikipedia webpage). One respondent commented that students who participate in extracurricular 

and social activities spend the time they would have used to study away in these activities, 

leaving them not being prepared when examination time comes. This leads them to look for an 

option of cheating to pass the examinations. Students who plan their time well and start studying 

from the beginning of the term, perform well as they are not forced to rush to learn the content at 

the eleventh hour they supposed to have learnt throughout the term. There is need for students to 

set priorities and be disciplined so that they can better co-ordinate their activities. 
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Chinamasa et al. (2011:91) noted that students cheated for lack of orientation to university study 

methods. From the study results, it was clear that the two technical institutions did not have time 

set aside for students to study. There was also no lecture given to new students on how to study. 

Therefore it is left to the students to organize themselves on how and when to do their studies. 

The study shows that most students have poor study habits that hinder them from preparing 

effectively for their examinations. From the study, one of the reasons for cheating is 

unpreparedness. According to GSI (2011), ineffective or inadequate study habits influence 

cheating. Students lack the skills of studying that would help them retain what they have read. 

This study shows that most students do not read their course material until they know the 

examination is near thus leaving them unprepared to tackle the examination with confidence. 

Due to unpreparedness, students resort to cheating to pass the examinations. Most of the students 

in regular courses spend most of their time in social and extracurricular activities. Therefore, 

there is need for lecturers to counsel students from the beginning of the course to study hard and 

give them guidelines on how to study. There is also need for giving the schedules of tests and end 

of term examination so that students can prepare themselves accordingly. 

  

From the results of the study, it was found that parents do not contribute much to cheating in 

technical institutions. Although they expect their children to have good grades, they do not have 

a great influence on the performance of the students. One respondent felt that parents would 

condemn cheating if they found that their son or daughter had cheated. Three respondents felt 

that parents would abet cheating in primary or secondary schools more that they would in tertiary 

institutions. 

 

Methods used for cheating 

The respondents identified varied methods used in cheating in the interviews for this study. The 

results show that use of crib notes was the most common method in cheating. The notes were 

written prior to the examination as S4 commented, “before doing the examinations, someone 

writes notes expected to come in the examinations and then you carry it to the examination room 

and copy answers during examinations”. 

 

Use of cell phones was the second most common method amongst students in the two 

institutions as per the data collected. It was found that invigilators who understand that cell 

phones should not be allowed in the examination room did not remember to ask the students to 

switch off their cell phones and keep them away. Cell phones were used to google answers from 

the internet, check answers saved in the message inbox; receive messages during examination 

while others saved answers in their e-mail inbox. Burke et al (2007) found that electronic devices 

such as cell phones, iPad, electronic calculators and personal data assistants are used for 

smuggling in formulas and other crucial information.  

 

The collaborative methods commonly used were copying from friends by exchanging scripts and 

asking for answers to a question, use of codes and discussing with friends. In technical drawing 

course, students checked the work of the person in front since the desks are high and slanted. 

Other methods used but not very common were writing on body parts, walls, and desks. 

Literature reviewed supports the findings of this study as stated by Franklyn-Stokes and 

Newstead (1995); McCabe and Trevino (1996); William (2001) and Abiodun et al. (2011:278).  

They listed copying from each other, assisting each other, use of crib notes, asking for help, 

giraffing, and passing pieces of paper among the frequently used forms of cheating.  
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From the results of the study, it is clear that students plan in advance to cheat in examination and 

therefore prepare the materials to be used in answering examination questions. This supports the 

theory of planned behaviour (Ajzen 1991:181), which posits that a person’s behaviour is 

determined by his or her intention to perform the behaviour and that this intention in turn is a 

function of his or her attitude toward the behaviour and his or her subjective norms. Some 

students may think they will not pass unless they cheat in examinations; others are driven by the 

knowledge that some of their invigilators are not keen to catch them while others copy their 

peers’ work when exposed.  

 

Reasons for cheating in internal examinations 

The results of the study show that students cheat because they do not want to fail their 

examinations. Usually they fail because they were not well prepared for the examination, which 

happens when a student lacks the necessary ability or has failed to manage his or her time 

effectively. S6 commented, “They cheat because they were not well equipped and not ready for 

the examinations. Maybe they fear failing. They were not familiar with the course material”. 

 

Others would cheat to obtain better grades. It may be that they would like to be regarded as good 

or intelligent students. Crome & Marlow (1964) support this finding as they found that college 

students with a high need for approval cheated more often than others because they are 

concerned about negative evaluation should they not succeed.  

 

The other reason for cheating given by some respondents was advancement to the next level. S3 

commented that “in this school after failing you do not get your results but you are asked to 

repeat again another year and this is wastage of time”. In the two institutions where the study 

was carried out, the pass mark for the end of stage examination is 40%. If a student does not 

attain that mark in any three subjects, their grade will be a “Fail”. They are required to either 

repeat the whole year or move to another institution. If they score below 40% in one or two 

subjects, the results show they are referred and therefore required to sit for supplementary 

examinations. It is only by passing the supplementary examination that they will be promoted to 

the next level. It is on the ground of this that students who are weak or not well prepared for the 

examination would resort to cheating in the examinations. The literature shows that school 

obsession with performance measures spurs cheating as it was found by Anderman, Griesinger & 

Westerfield, (1998); Waita (Daily Nation November 24th 2008: web page) and Aullo (2004).The 

expectancy theory (Vroom, 1964) may be used to explain the reasons for cheating. Some 

students may decide to cheat because they are motivated by the prospect to pass the examination, 

to achieve better grades and to move to the next level thus avoiding failure. 

 

Strategies to curb cheating 

During the course of the interviews, respondents were asked what they thought should be done to 

prevent cheating in examinations. They offered measures that should be taken by the 

administration, the invigilators and the lecturers throughout the course of the student’s stay in the 

institutions. Those that occurred most frequently included: strict supervision, provision of 

adequate facilities, maintaining strict rules, strict class attendance, frequent administering of tests 

and assignments , orientation to academic policy and counselling of students as they continue 

with their course. Discouraging sharing of materials was mentioned by one respondent.  

 

The study found that there was need for strict supervision of examinations. It was observed that 

most invigilators are not alert and actively involved when supervising an examination. When 
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asked why lecturers are not focused when invigilating, L1 stated, “I think it takes too long and 

you are not doing anything for 2-3 hours, too long and you are just seated there watching 

students. The teacher himself or herself is not being supervised by anybody, he or she is left by 

himself or herself, so it is up to him or her. I also realized there is no motivation like when we do 

supervision for KNEC, you get nothing from it”. Aullo (2004) recommends a need for lecturers 

to be trained on invigilation and supervision of examination. This would help them to be able to 

recognize the importance of invigilation, identify signs of those cheating and be able to catch 

then thus inhibiting future cheaters. 

 

There are rules that are laid down to be observed when administering an examination. The results 

of the study found that most invigilators do not adhere to some of these rules. Due to the fact that 

students know what invigilators do and not do, they are able to look for loop holes. From the 

study, it was observed that frisking was not done. Students were in the examination room by the 

time the invigilator arrived with the   examination papers.  Most of the respondents felt that 

invigilators should ensure all textbooks, note books are removed from the desks and they should 

check the entire room. It was agreed by most respondents that invigilators should remind 

students that cell phones are not allowed in examination rooms. The invigilators need to check 

that what is written on the desks and walls is not relevant to the particular examination being 

taken. As S10 commented, “students should be checked on hands, book, invigilators should be 

keen enough to observe students whether they have materials on them or operating their mobile 

phones”. When those intending to cheat realize the invigilators are thorough in their work, they 

may be hindered from cheating. 

 

Three respondents identified provision of adequate facilities as being necessary during the 

examination period so that there would be proper spacing and lecturers have room to move 

around the examination room. One respondent felt that the examination officer should allocate 

examination rooms according to the class size. There should be enough desks and chairs so that 

students can be well-spaced to hinder colluding with each other and for easy supervision. 

Ogumniyi, (1984) recommended that students should sit on alternative seats (that is, not their 

usual seats) when taking the examination. This may not be possible in the Kenyan situation but if 

there is enough room between students coupled with strict supervision, it would hinder students 

copying from each other and exchanging papers. One respondent commented that course 

coverage was important in preventing cheating. Although most of the respondents indicated that 

they covered all topics in the course outline, there were those who felt that there should be strict 

class attendance on the side of both lecturers and students. This would enable those students who 

are equipped with the necessary abilities, to understand when the lecturer teaches and their 

motivation for good performance would be heightened.  

 

Another strategy to curb cheating was frequent administering of test and assignments. The 

respondents who commented on this issue said that there was need to familiarize themselves with 

examination format and way of answering questions in order for their confidence to be boosted 

in preparation for the end of term or stage examinations. S14 commented, “Students should be 

shown how to answer examination questions to minimize examination cheating”; and another 

respondent said examinations help them to gain more knowledge by applying what they have 

been taught, for what they practice stays in the mind. It may be concluded that when students 

understand the course content well cases of cheating would decrease since they would feel 

confident and prepared to tackle what is expected in the examination. 
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Effective communication of academic policy and examination regulations is important so that all 

students are well versed in them before examinations. The study results show that three 

respondents from one institution did not have an idea of what the academic policy was. Since 

respondents were chosen randomly, it may be that there are many others who do not know about 

the academic policy at that institution. Respondents from the other institution had adequate 

knowledge of the academic policy and the researcher observed that there were less cases of 

cheating at that particular institution. From this, it may be said that institutions should make sure 

that new students are oriented to the academic policy and copies of the policy be displayed at 

strategic positions within the institutions. Strict penalties should be set so that when one is caught 

cheating is punished; consequently others would fear to repeat the same mistake. No student 

would like to be disqualified or ordered to repeat a course while his or her colleagues continue to 

the next level. 

 

Apart from orientation to the academic policy, seven respondents stated that students need to be 

counselled in order to enlighten them on the consequences of cheating. Counselling is important 

since it helps to instill self-discipline in students and self-disciplined students are not easily 

attracted by bad practices such as cheating. S3 said to prevent cheating, “students need to be 

counselled on the effects and consequences of cheating”; and another respondent, S5 commented 

that discipline should be instilled in the students as this may be a process of bringing change in 

their lives. Counselling that encourage students to work hard to internalize what they learn would 

go a long way in helping them (students) to discover their potential in their studies. Counselling 

may also help to instill moral values in students so that they become capable of distinguishing 

between what is wrong and what is right, as they lead their lives at colleges. If students work 

hard and pass their examinations without cheating, they will realize they possess the necessary 

capabilities, and therefore would feel empowered to desist from committing vices such as 

cheating. 

 

CONCLUSION 

Cheating is at its highest levels in our institutions today. Students are taking advantage of 

technology and lecturers’ reluctance to report cases of cheating. While cheating will likely never 

be eradicated completely, guidance and counselling may eventually weaken the urge to cheat 

among students. 
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INTRODUCTION 

The roles play by science and technological education in the growth and development of the 

national economic cannot be over emphasized. Any nation with priority in science and 

technology education will among other things improve its economic growth substantially hence 

reduce the impact of the menace due to global economic depression. In their study strategies for 

combating glob al economic crisis in Nigeria through science   and technology education. Udugo 

and OJIAKU (2012) cited Abba, (2010), thatdeveloped nations  like U.S.A, Japan, who acquired  

their prosperity through science and technology advancements are leading in industrialisation 

because their scientist passes greater amount of technical  know and know practice them than the 

rest of other nations world. 

 

According to Kumuyi (2010) advised the reactions call for every ones hand to be on the spindle 

so as to overcome the enosis before us. He maintained for attention should be directed to science 

and technological education which are the base of any nations development and 

sustainable.According to Chaston (2009) Economic recession is define as economic go slow 

which brings an economy to low ebb and maintained, that it can be explained as a difficult time 

for the economy of a country. A period when a country experience less trade and industrial 

activitiesthat often result in high unemployment rate, redundancy, business short down or 

systematic distress of business venue. Which subsequently generate hardship,, high eve poverty, 

frustrations unbearable misery that usually push  the business into financials slump, income 

down or collapse or investment. Through scientific knowledge the general public which be given 

the power which enable them to explore the natural endowment by create resources.Conquorer 

qualities of life. It is in that light that pamper and humble (2009) describe science and 

technological  education as a process of teaching in school to improves one knowledge about 

ones environment and to develop ones environment and to develop ones skill of systematic 

enquiry. But due to economic recession in Nigeria face many challenges such as social, 

economic environmental which results into unemployment and poverty. It is on this premises that 

Nigerian government in the recent times compelled to initiate the training of youth in various 

enterprenual  skills which is aimed at making individual being gainfully self employed . 

Aniamaand salome(2017) stated that science and technology offer a lot in socio economic and 

cultural development of any Nation. It is dynamism and the introduction of new technologies has 

influenced new discoveries and development in biological knowledge. 
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Therefore sound education is needed for reveal biology skills which are necessary for providing 

entrepreneurship skills which is aimed at making individual being gainfully self employed 

(Aniama Salome 2017) science and technology offer a lot in the socio economic and cultural 

development of any nation. Its dynamism and the introduction of new technologies have 

influence new discoveries and development in biological knowledge. Therefore sound education 

is needed to reveal  biology skills which are necessary for providing entrepreneurship the great 

potential biology has a discipline cannot be over emphasized this goes to said that achieving the 

millennium  goals a been giant economic will require among other things indicating in the 

students of biology at all levels of entrepreneurship skills. This focus is currently is lacking in the 

Nigerian educational system leading to production of many graduates who are not either 

gainfully employed or self employed. This is line with Offormas (2005) advice as she said that 

for Nigeria to become a key player in  the world economy of the 21st century, the educational 

system should provide job creators and job seekers. Togoe(2012) started that education is the 

process of conveying usable information to group of learners . similarly (UNESCO 2011) quality 

education is one that satisfy basic learning needs and enriches the level of learners and their 

overall experience of learning therefore to achieve education, relevant knowledge skills and 

attitude that are necessary national development must be taught to the student for sustainable 

development education should be given top priority because it does are open to onto lift them out 

poverty by through economic growth and national productivity. 

 

Problem statement 

Biology education is one of the science subject been taught at secondary and tertiary level of 

education in Nigeria.In these levels be it secondary, tertiary or university. Teachers often 

concentrate on imparting the incentive development aspect of biology in other words the 

theoretical aspect has been taught to the students leaving out the educational aspects. This is so 

because the product of biology, this school will be employed by the government in the pass 

schools but as  a result of global economic aspect where government cannot longer employed 

which number of students product of this school. This father increase unemployment and poverty 

for instance in Borno state science inception of the present administration the embargo placed on 

the employment still on the subsequent graduate in various old of  studies. Therefore it is against 

the background  that the study entices  to identify biological skills needed to be acquired by the 

students and the label  of their awareness to enable  them become gainfully self employed  on 

leaving school. 

  

Aims and objectives of the study are as follows: 

To examine entrepreneurship opportunism available in biology education to combat economic 

recession. 

Determine the level of students/teachers awareness in the bio- entrepreneurship skills 

opportunities.  

To determine the students interest in acquiring entrepreneurs skills for business. 

 

Research questions 

What are the bio entrepreneurship skills available to biology students toaidameliorate economic 

recession. 

What is the level of awareness of biology student’s bio entrepreneurship opportunities? 

What is the extent of biology student interest in acquiring of interprenual skills for bio 

entrepreneurship venture? 
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Scope of the study 

The study on strategy for combating in Nigeria economic recession through the use of biology 

education entrepreneur skills, In borno state tertiary institution a case study of some selected 

tertiary  institution BocosBama, Sir Kashim college of Education and Wakabiu college of 

Education. 

 

Significance of the study 

The study titled strategies for combating economic recession in Nigeria through the use of 

biology education entrepreneurship skills in Borno state tertiary institution the findings of the 

study useful to significance to teacher, students and provosts of college of education. Pre- 

Service Teachers will benefit by acquiring bio empowerment skills so that they can be self 

employed. Teacher would benefit from the skills so that the would be sustainable. Government 

would benefit from the teaching of bio entrepreneur skills because its would reduces funding an 

provides avenue for reducing unemployment in the Nation. 

 

METHODOLOGY 

The study adopted the survey design,the target population of the study comprised of all students 

offering biology in the 3(three) selected colleges of education. Namely, College of Wakabiu, sir 

kashim Ibrahim college of Education Maiduguri; and umar Ibrahim college of Education, 

Science and Technology Bama.The  population of the students offering biology from  these 

colleges was 600 The grand population of  600 students across the three selected colleges of 

educationwere used as a sample for the study. In each of the selectedcollege, fifty percent of the 

populationwas randomlyselectedTherefore, a total number of 200 students each from the selected 

colleges  were involved in the study and they were picked from the List of college number of 

students  indicating their year of admission.According to Bor and Gall (1971), that all individual 

in the define population have an equal and independent chance of being selected as a member of 

the sample. Data was collected using questionnaire derived from four research questions of the 

study titled ‘’ Role of Bio enterprenual skills opportunities in Biology education in eliminating 

the economic crisis in some selected tertiary institutions in Borno state the modify four rating 

state was used to score the items of the questionnaire. The ratings of the response were strongly 

agreed (SN)=4,  Agree = 3, disagree and strongly disagree = S(DA) the questionnaire has two 

section, A and B. section A is  on personal data of the respondents while section B sought 

information on the bio enterprenual skills available n biology education in tertiary institutions of 

Borno state. 

 

The face and content validation was done by expert in science education curriculum.Various 

corrections and suggestions made were used to modify the instruments. 

The test – retest techniquewas used to gauge the clarity and the relevance of the research 

instruments. the instrument was tested in the college of education which  was not part of the 

study, and then retested after a period of interval in the same college as pilot study. 50 responses 

were used as row data to obtain the correction coefficients between the corresponding data pilot 

for the law time. 

The questionnaire was administered, and the instrument yielded a coefficient value. 

The 50% of the students in each of the selected college of education (100) were administered 

with the questionnaires. After the data was obtained, were analysed using descriptive statistics, 

frequencies and percentages. 
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RESULTS AND DISCUSSION 

Research question one (1) in other to obtain the Bio enterprenual skills available in Bio 

Education. 

Posses in the depth knowledge of Bio   150  44 

Creative ability       156  70 

The table above shows that 150 respondents represents 75% says yes of the item one of the 

question. i.e students of  biology must have depth knowledge of Biowhile only 25% responds 

negatively analysis or the table. On leadership and discipline position of 50% of the respondents 

agreed with the research question while 90 represents 35% perecents of the respondents 

separated disagreed. Similarly or the ability share opinion and communication effectively.  

 

The table 1 above revealed that 75% of the respondents agreed that sharing and communication  

ability in necessary for bio enterprenual  skill acquisition where as 25% of them, reported No on  

item number(8) that planning and organisation ability is necessary .  

The  results in table also revealed that 85% of the respondents agreed on the ability to formulates  

good entrepreneur decision is necessary for acquisition of skills in biology as a course of study 

aware of the entrepreneur skills  area.  

 

Table 2 below shows results for the analysis of research. 

Questions 2 states above,  theresults on students response on the awareness of enterprenuals  

skills areas in biology Education. 

 

S/N AREAS Response  no Total 

1 Micro biology/ parasitology 20.1% 180.9% 100% 

2 Medicinal biology 11.55% 189%  

3 Environmental biology/ ecological students  12.5 94%  

4 Bio geography 90.45% 175% 55% 

5 Bio chemistry  15.75 110%  

6 Waste managed conversation  178.5% 92.5% 95% 

7 Hydro biology  105% 91.5%  

8 Economic botany  105% 190.95% 95% 

9  Food technology  157.5% 40%  

10 Biology  189% 185.92% 91% 

11 Genetic engineering  105% 190% 90% 

 

The table 2 above reveals that 90% of the respondents reported not aware of micro biology/ 

paarasitology as entrepreneur skills areas in biology  education where only 10% of the students 

are aware on the  medicinal biology for entrepreneurs skills development, the table2 reveals that  

94% of the respondents are aware while on 8% reported un aware on environmental biology and 

ecology areas of vital  skills acquisition area in biology the results in the table results shows that  

88% of the respondents agreed that they are aware where 12% of the respondents were 

unawareof the skills. This is certainly to the other findings in the study. The table also reveals 

that 90% of the respondents were unaware of bio geography skill, for entrepreneurship 

development while only 10% the respondents reported aware of biochemistry skills in body 

study for entrepreneur development. 93% of the respondents reported unaware. While only 7% 
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of them agreed awareness on were the management entrepreneur skills potentials, 92% of the 

respondents reported unawareness while only 8% of them attested awareness. Similarly 

hydrobiology/ aquatic biology, 95% of the respondents attested unawareness of the entrepreneur 

skills while only 5% of them reported that they are aware on economic botany. 77% of the 

respondents reported that they were unaware of availability of entrepreneur skills in the area 

where as 23% of them, agreed, awareness, similarly on food technology, areas for skill 

development. 80% of the respondents a great of unawareness while 20%  of them shown 

awareness on Genetic engineering, 88% of the respondents showed unawareness of the 

knowledge area between entrepreneurship skills, whereas only 12% of them reported awareness. 

 

Student offering Biology as a course of study in the college of education showed the 

entrepreneurship skills development in the subject areas. 

Table 3 below shows the result for analysis of wither students offering biology have interested in 

acquiring entrepreneurship skills development of some of the areas in the subject. 

The results on student response on whether they are interested in acquiring entrepreneurship 

skills in biology education. 

 

 

College A 

Yes 

88 

 

Percent 

93%. 

No 

12 

 

Percent 

7% 

Total % 

100 

 

College B 

90 

 

95% 10 

 

10% 100 

 

The table 3 shows the majority of the students represents 93% reported that they have interest in 

acquiring the entrepreneur skills available in some of the cities in biology education, only four of 

them, represents 7% show level of interest. The also revealed that 95% of respondents indicated 

that they have interest in acquisition of Bio- entrepreneur skills, while, only 5% of the 

respondents indicated no interest.Therefore biology teacher should encourage student interest 

through instructional practice as strategy to reduce the problem of unemployment and economic 

crisis in Borno state, in particular and Nigeria as a whole. 

 

DISCUSSION OF FINDINGS 

The study assessed the role of bio entrepreneur skills in some of the areas in biology education in 

eliminating economic crisis in Borno state;The study raised three research questions. 

Therefore the finding of the study based on research question one (1) on table (1) on type of 

entrepreneur skills available on biology education and whether this skills are necessary for the 

development of entrepreneurship in students, reveal that most of the respondents agreed for this 

study. That all the skills listed in table 1are necessary for the development of enterprenual skills 

in biology students as shown by higher percentage of response to each item of the research 

question based on skills. This finding is in line with that of Amama (2017) in a study that biology 

is a development of Nigeria. Utilisation of biological science education for empowerment. A 

global challenge records that biology is a powerful tool for economic, social, and political 

development of Nigeria. Hence there is need to build into the biology curriculum 

Bio entrepreneur skills necessary for bio entrepreneurship ventures. 

From the above findings, evident that make biology teaching cash product will help alleviate the 

problem of economic crisis.The second findings revealed that the majority of the respondents 

attested that they have interest in acquiring bio enterprenual skills. This may not be unconnected 

with the fact because of economic recession, government at both state and federal and no longer 
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employ our teaching graduates from educational system. Hence any skills that will enable 

students to be self employed focus their attention, graduate, self employment will no doubt 

reduce the burden of the economy of Nigeria. These findings collaborate with the findings of 

Anyanwu (2010), in study embowering youths for sustainable development. Ascension of 

entrepreneurship skills need of youths who view entrepreneurship as the ability to be creative 

utilising opportunities available for both self sustenance and contributing to the needs of other.  

This finding is also in line with the findings of Amama(2017)  who sees enterpreneual skills 

acquisition as an improvement in both the labour and the business sector, since it is very 

important to develop positive interest in whatever field of endeavour one want to engage.The 

third findings indicate that95% of the respondents reported unawareness of the entrepreneurship 

areas in biology education; the awareness level was recorded low in the stud. The implication is 

that if students were unaware of the areas in biology where students can create job for himself, 

the level of poverty will increase. Therefore teachers of biology will blend the contents and the 

instructional practising as a powerful strategy for eliminating current economic crisis. 

 

CONCLUSIONS 

Based on the findings of the study, it was concluded that economic crisis in Borno state in 

particular and, Nigeria at large left all sectors in doom, especially the educational system where 

thousands of graduate were unemployed which may subsequent create other societal problems to 

this end. So therefore if the strategy of Bio entrepreneurship skills in biology education area are 

incorporated into biology curriculum and taught along side with the cognitive aspect of the 

subject, it will no doubt boost production and accelerate economic development of Borno state, 

tertiary institution provide flat form where many unemployed graduates of biology becoming self 

employed, thereby reducing the effect of the economic shrinkage in the country. 

 

RECOMMENDATION 

Based on the findings of the study, the following recommendations were made: 

Biology teachers at all levels should make teaching of biology cash productive. 

Accusation of bio enterprenual skills should be made compulsory and art of the curriculum. 

Government at all level should assist financial educational institution for the purpose of training 

the students, the bio entrepreneurship area in raising the subject of the study. 

Government should encourage the students acquiring the bio entrepreneurship skills will take up 

development fund to enable them to set up their own business for self reliant    
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ABSTRACT 

The hearing impaired (HI) students often encounter communication problems in classroom. Yet 

some specific media can facilitate and enhance their learning. This study reports on the 

development of hypermedia educational instruction that supports HI student’s achievement in 

Geomorphology. The objectives were; find out the achievement of students exposed to 

hypermedia lesson in Geomorphology, gender disparity, determined changes on the role of both 

students and teacher.The study was informed by multiple intelligence and cognitive theory of 

multimedia learning regarding individual differences and strength of the brain to store well and 

recall images as opposed to text. The study assumed a pragmatic research paradigm adopting 

mixed methods using quasi experimental approach involving Solomon four nonequivalent control 

group design. Simple random sampling procedure was used to obtain four schools, two for 

experiment and two for control group. Data collection instruments were pre-test, post-test and 

questionnaire. Data were analyzed using descriptive and inferential statistics. The results 

revealed that use of hypermedia for teaching HI resulted in higher achievement, girls improved 

more than boys, there are changes in role; students from passive to active, teachers from 

dispenser of knowledge to facilitator. Hypermedia allows interaction and self-learning. These 

findings may create awareness and need for integrating hypermedia in pedagogy for improved 

performance, thus helping learners to focus attention that promotes teachers’ instructional 

technique. The following recommendations were made; review of curriculum and digitize HI 

content, improve ICT infrastructure and facilities. 

Key words:Hypermedia, Geomorphology, Hearing Impaired,Achievement 

 

INTRODUCTION 

The world is moving very fast into a digital multiple periods in an environment characterized by 

ICT with its tenets that can improve achievement and change roles in teaching and learning 

process. Disability has largely been invisible in the instructional implementation, and is rarely 

included in national policies and programmes, This has perpetuated a situation in which 

environmental barriers are still preventing persons with disabilities from accessing, participating 

and being fully-included in education activities.  
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Hearing impairments (HI) present challenges to quality education both pedagogically and 

logistically. Many of the learning strategies used by teachers tend to be audio based.  Many HI 

learners across Kenya cannot benefit fully from a traditional instruction because of hearing 

impairment which limits their ability to actively participate in classroom learning activities. Sign 

is a visually-based, not auditory, code with a grammar different from that of written for example 

‘’processing land instead of land processing’’. Deaf students often miss out on secondary 

learning opportunities that are afforded to hearing peers (Parton, 2006).  Fgatabu (2013) found 

that sign language has a great effect of performance on learners with hearing impairment. One of 

the main goals of Education in Kenya is a right to provide equal educational opportunities to 

every child, irrespective of their real or imagined disabilities, (EFA, 2004). Inclusive ICTs can 

enable persons with disabilities as agents and beneficiaries to fully access education, skills 

training, employment opportunities and among others. When information is available in various 

forms (alternative formats), it reaches everyone who may be interested. Hypermedia also caters 

to various learning styles and individual learning needs by providing information in a multitude 

of media formats. 

 

Traxler (2010) asserts that about 50% of a national sample of students with HI at high school 

produced results that were below basic proficiency level. Bashir et al. (2014) denotes that in a 

research on the academic achievement of students with HI show that they trail behind their 

hearing age mates at the same age and grades as regards what is expected of them. Adoyo (2004) 

affirms that deaf students in Kenya have consistently trailed behind their hearing counterparts in 

academic performance. As essential factor for effective technology integration is the teacher, 

since she/he directly indicates the best instructional practices for his/her students (Rehmat, 

2014). The teacher should become one of many resources that the student may learn from, 

engage students in experiences that challenge previous conception of their existing knowledge, 

allow students responses to drive lesson and seek elaboration. Success hypermedia integration is 

what makes a difference in reforming a classroom.Therefore Adesina (2009) and Obanyan 

(2010) come to a conclusion that teachers are the key pointers and determinant of a successive 

education. They make practical choices of tools and media that will shape the way students learn, 

express themselves and perform (Drayton, Falk, Hobbs, Hammerman, & Stroud, 2010. Northern 

Environmental Education Development (2011) presents new opportunities to develop resources 

such as hypermedia to shape teaching and learning. Debates still exist as to the pedagogical value 

of many hypermedia applications and, despite multiple experiments, researchers have failed to 

resolve many of the basic issues concerning the use of this technology for instruction. The 

objectives were; find out the achievement of students exposed to hypermedia lesson in 

Geomorphology and gender disparity. 

 

Problem statement 

There is increasing concern with poor academic performance in Kenyan schools for the deaf. 

Kiboss (2012) found that Kenyan high school student with hearing impairment scored lower in 

math tasks. Adoyo (2014) indicates that poor performance is attributed to inappropriate teaching 

methods, like in traditional classroom settings where the teacher will begin class by answering 

questions from the previous work, then teach the new lesson, give notes and sometimes give 

assignments. On the other hand special schools are segregated and discriminated against yet 

classroom achievement is low (Mulambula et al, 2012). Studies reveal lack of instructional 

materials yet effective teaching contributes to 75% of good academic achievement. It is also 

evidenced that teachers’ use of 85% adapted technology and 25% adapted ICT in pedagogy 

cannot be realized in a dilapidated instructional environment (EU Report, 2012). Other studies 
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consider KSL as a medium of instruction may also contribute to poor performance because 

exams are set in English, switching between KSL to English may cause misunderstanding 

(Adoyo, 2001, 2004, Ogada, 2012). Based on the constraints of the typical HI student, the 

teaching strategies and material used in curriculum for HI student cannot effectively teach the 

required geographic skills. The previous research shows that hypermedia instruction embodies 

all instructional forms that accommodate the needs and disabilities of different hearing impaired 

learners (Andrei et al., 2013), therefore can alleviate this issue in physical Geography. 

Chickering&Gawson (2011) emphasized that active classroom involvement is not just sitting and 

listening to the teacher sign but by talking about what they learn, write about it, relate it to past 

experience and apply it to their daily lives. Teachers need to use alternative media with 

individual work so that the deaf student does not need to concentrate for long time. To rectify 

this, teachers need to integrate appropriate image- based and iterative strategies necessary for 

effective instruction of these students (Lang &Pagliaro, 2007). 

 

LITERATURE REVIEW 

Technology has changed the way we teach and learn. Many learning theories can be used to 

apply and integrate this technology more effectively. Shatila (2015), humans are their own agents 

of change because they are in charge of choosing their action. Hypermedia leads to a cognitive 

pattern of engagement and motivation of instructional tools, which individualizes the mode of 

delivery, developing special teacher, fortifying the teaching process and encouraging students to 

stay on task (Kazan, 2015).  But hypermedia allows the teacher to expand his/her methods, tools 

and strategies beyond that are frequently used in the classrooms. The most important features in 

the development of hypermedia for HI are video, animation, text and graphics. In relation to this 

theory, visual cue is the most important element in developing the hypermedia for the HI learners 

(Faizah&Ariffin, 2010). MI theory has the capacity to solve problems encountered by HI learners 

as they have different disabilities for example in a class a teacher may be having deaf, loss of 

hearing, deaf and hard of hearing these may have different degree of profoundness. But 

hypermedia gives opportunity to choose which way to go. 

 

METHODOLOGY 

The study assumed a pragmatic research paradigm as data was collected systematically using 

quasi experimental approach. It adopted a mixed method (MM) of inquiry in a transformative 

procedure (Creswell, 2013). The study used quasi experimental design involving Solomons’ four 

non-equivalent control group design. It was conducted in Kenya in East Africa. The target 

population were twenty hearing impaired mixed special secondary schools in Kenya. There are 

twenty principals, forty Geography teachers, 835 students and NGOs. The four schools were 

randomly a signed to experimental and control groups. A total of 79 students and10 teachers 

were sampled. The instruments such as questionnaire and Geography achievement test (GAT) 

were used to collect data. Validity were ascertained by the experts and reliability conducted in 

two schools through test-retest method. Descriptive analysis was used to summarize data, which 

was presented in tables. Inferential statistic involving chi-square and t-test for testing hypothesis 

were employed.  

 

RESULTS AND DISCUSSION 

Integration of Hypermedia and Students Academic Achievement 

The experimental group was exposed to hypermedia and control taught by regular method of 

teaching (RMT). The finding recoded high mean scores gain (47.07%, 42.13%)  by the 

experimental group who achieved statistically significantly higher scores in the GAT than control 
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group as revealed in table 1. This is in line with Parton (2006) who identified five ways that 

hypermedia application can promote achievement and learning for students who are deaf. These 

include; improving accessibility, instructional design, promoting development and creating 

discovery learning. All these put together leads to higher scores than those taught without use of 

hypermedia.  

Table 1: GAT Pre-test, Post-test Means and Standard Deviation  

Variables   Pre-test  Post-test  

Method N Mean  Sd Mean Sd 

Conventional C1 

Conventional C2 

Use of hypermedia E1 

Use of hypermedia E2 

15 

23 

21 

20 

48.07 

  

43.62 

 

9.1 

 
8.0 

 

47.07 

42.13 

54.71 

53.2 

8.6 

8.7 

8.5 

9.3 

                                                           N= 79 

To establish whether there is any significant difference in achievement between students exposed 

to hypermedia and those taught through conventional method. The achievement of the students 

on concept is attributed to several factors. To minimize on the effect of intervening variable, it 

was important to establish behavior of two groups and compare the results with the group whose 

entry behavior were not established. Pre-test was administered to two groups, one from control 

and the other from experimental. Before the use of any media, the entry behavior must be 

established. Pretest itself is an intervening variable because it prepares the subjects for what is 

expected at the end of the exercise. However pre-test did not have significant. As shown in table 

1, there is no evidence on the means that the subjects had prior knowledge. Pre- test had a mean 

of 48.07 and posttest 47.07, and experimental pre-test mean was 43.63 and posttest 54.71. The 

increase in mean was probably due to treatment for one month. Hypermedia is an instructional 

media capable of improving achievement especially for the HI learners who are visual learners. 

It allows the students to engage more fully with the subject matter at hand and facilitates deep 

understanding. The finding concurs with Schmidt et al. (2009) who affirm that hypermedia has 

ability to develop important understanding and reasoning skills such as critical thinking, problem 

solving and priotization. 

 

Pre-test Data Analysis 

Table 2 reveals that Geography means score of experimental and control groups on pre-test GAT 

means scores were analyzed using t-test for independent samples analysis. The results indicates 

that control had (M=48.07; SD=8.6) and experimental registered (M= 43.6; SD= 8.0). These 

scores are relatively low, this could be attributed to the fact the topics are abstract and 

terminologies are difficult to explain effectively in KSL. Several scholars postulate that poor 

performance has been attributed to poor teaching strategies and medium of instruction for the HI 

learners (Adoyo, 2001, 2004; Ogada, 2012). Dye et al. (2008) affirm that there is also shortage of 

qualified teachers of deaf and of research-based teaching methods and instructional materials for 

HI.  

Table 2: Pre-test Data Analysis 

Group  Mean  Standard deviation 

Control 

Experimental  

48.07 

43.6 

8.6 

8.0 

 

Data in table 3 indicates variability in the mean obtained by different groups. The difference in 
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means may or may have not been caused by chance. To ascertain, an independent sample t-test 

was carried out at a significant level of 0.05α. The following were the results of inferential 

statistics. 

 

Table 3: t-test of Pre-test Means between Experimental and Control Group 

Variable  Df Sig.  

( 2 tailed) 

Mean difference Std err difference 95% interval of the 

diff 

   Lower Upper 

Pre-test 34 0.130 4.45 2.86 -1.372 10.268 

 

The study carried out the t-test on the means of experimental and control to find out whether the 

means are significantly different. since the data did not provide sufficient evidence for rejection. 

It was therefore concluded that there is no significant difference between students in these 

schools. Meaning the entry behavior of the groups is similar and therefore giving the two 

samples (C & E group) homogeneity status. During form one selection, students are selected 

randomly so long as the student has attained 150 marks and above which is the KCPE pass mark 

for the HI students. All the HI secondary schools are national schools hence the entry behavior is 

the same. Disparity in achievement heavily relies on other factors such as environment, facilities, 

administration and pedagogy. The finding is in line with Means (2010); Shapely et al. (2010), 

when students are engaged in technology-immersed classrooms, there is a gain in achievement in 

all subject areas. 

 

Table 4a: Pre-test between Control Boys and Girls 

Gender  N Mean Sd Df t-value p-value 

Male  12 46.58 9.6 34 

 

0.73 0.942 

Female  3 54 2.65 

                                                   P > 0.05, Not Significant 

On comparing the means of control boys and girls, the statistic output in table 4a reveals that 

means score of girls (M = 54; SD = 2.65) and boys (M = 46.58; SD = 9.6); t (34) = 0.73, p> 0.05. 

The p-value of 0.942 is greater than the testing point of 0.05. This indicates that the pre-test 

means of the boys is not significantly different from pre-test means of the girls. It is evidenced 

that the mean achievement of the control group due to gender was not significantly different at 

0.05 levels. The null hypothesis was accepted since the data did not provide enough evidence for 

rejection. Hence it was concluded that there is no significant difference between pre-test 

achievement of girls and boys students who were taught through conventional method of 

teaching. Meaning the entry behavior of the groups may be similar for having same means. Girls 

are competent just like boys and disparity in performance is affected by other factors. The 

finding is supported by Abubakar&Oguguo (2011) in their comparison, found no significant 

difference between performance of girls and boys. This agrees with Uduosoro (2011) who found 

no significant difference between performance of boys and girls. DFE (2007, p. 3) affirms that 

factors such as ethnicity and social class have a greater bearing on educational achievement than 

gender considered on its own. But a high standard deviation of 9.6 by boys clearly show that 

they achieved more than girls in terms of average as shown in table 4.7b thus they had better 

grades Agbuga& Xiang (2008) report that boys recorded high performance than girls in 

Geography. The result is similar to that of Kubiatko et al. (2012), the influence of gender was 

significant and the boys achieved statistically significant high scores. 

 

Table 4b: Pre-test between Experimental Boys and Girls 
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Gender  N Mean Sd Df t-test p-value 

Male  14 44.64 7.4 35 4.4 0.000 

Female  7 41.57 9.3 

                                                     P< 0.05, Significant 

Table 4b reveals that significant difference exists between pre-test means score of girls (M= 

41.57; SD= 9.3) and boys (M= 44.64; SD =7.4); t (35) =4.4, p< 0.05. The p-value 0.000 is less 

than the testing point of 0.05α. Therefore the result indicates that difference exists between 

experimental girls and boys. Boys before instruction are more competent than girls in Geography 

achievement. This could be attributed to perceived differences in the learning styles of boys and 

girls. This is one of the most frequently expressed explanations for the gender difference in 

achievement. Boys learn by doing things such as experiments or activities and girls would learn 

well visually by seeing. The finding is supported by Husain & Millet (2009), who report that test 

scores differs substantially by gender, significantly more boys than girls score very high ranges 

in Geography thus gender disparity is significant. However this result is contradicted by 

Zember&Blume (2011) who report that most studies show that girls perform better than boys in 

schools.  Warrinto&Younger (2007) reaffirm this reporting that girls outperform boys.  

 

Posttest Analysis of Data 

After a period of four weeks of learning Geomorphology, a posttest was administered to all the 

groups. This time the means were relatively high as compared to pretest. Experimental had a 

mean of 53 and control 47.1 as table 5 indicates. This could be attributed to the teaching 

instruction that had been used. Research has demonstrated that different teaching methods 

produce different results therefore the identification of the best teaching strategy must be done if 

the best results must be achieved (Houston &Parigoe, 2010). The outcome from previous 

research indicated that teaching with learning style adaptation increased students’ performance 

and boosts their motivation to learn (Avile&Moren, 2010). 

Table 5: Posttest Means at Group Level 

Group  N Mean SD 

Experimental  38 53 9 

Control  41 47.1 8.5 

 

  

It is evidenced from table 5 that students who were taught by use of hypermedia achieved 

statistical significantly higher scores in the GAT compared to those taught through regular 

teaching method. Table 5 reveals the results of different groups that sat for the posttest. 

Experimental group had a mean of 53 and control 47.1. This descriptive analysis shows a 

probability of experimental group being superior in achievement. However this can only be 

confirmed by an inferential statistic that will be carried out at a later stage. 

 

Table 6: Posttest Means and Standard Deviation at School Level 

School  Posttest SD 

Experimental (pre-test) 54.71 8.5 

Experimental  53.20 9.3 

Control  (pre-test) 47.07 8.6 

Control  47.13 8.7 

 

The results as per schools are shown in the table 6 as follows; experimental pre-test had a mean 
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of 54.71, experimental posttest only recorded a mean of 53.20. The difference in achievement of 

the two groups should be explained as influence of pre-testing. Pre-test may have influenced 

achievements. In control group, control pre-test had a mean of 47.07 and control posttest only 

recorded a mean of 47.13. This is contrary to experimental groups. The group that was not pre-

tested is above the group that was exposed to both tests. This shows that pre-test did not have 

influence on posttest. It can be hypothesized that experimental are competent than control. The 

competence of experimental is attributed to hypermedia treatment they received. However this is 

subject to confirmation after inferential statistic is carried out on the data as illustrated in table 7. 

 

Table 7: t-test of Posttest and Pretest Difference 

Variables  Df Sig.  

(2 tailed) 

Mean  

difference 

Std err 

difference 

95% confidence 

interval difference 

   Lower Upper 

Pre-test / posttest 35 0.000 6.056 1.377 3.261 8.850 

 

An independent sample t-test was carried out for the purpose of inferring from the data and 

testing of the hypothesis, pre-test had no influence in the study as table 7 reveals. The t-test p- 

value was 0.000 as table 7 indicates. The t-test p-value is lower as compared to the set alpha of 

0.05. This shows that there is statistically significant difference in the pre-test and posttest. The 

findings that high achievement was recorded on the posttest GAT could be due to some groups 

being given treatment. Mayer (2005) asserts that hypermedia is more effective for learners with 

low aptitude and it helps them to connect the new knowledge with the prior knowledge. Further 

finding indicates that support with careful planning, experience in teaching in a virtual 

environment can promote achievement in learning (ICM, 2012). 

 

Table 8: t-test of Posttest Means between Control and Experimental Groups 

Variables  df Sig. 

(2 tailed) 

Mean  

Difference  

Std err 

Difference  

95% confidence interval 

difference  

   Lower  Upper  

Posttest  77 0.001 6.870 1.952 10.157 2.983 

 

The study sought to test difference in means of control and experimental group. The significance 

was to establish the effectiveness of hypermedia as opposed to conventional methods of 

teaching. The t-test p-value is 0.001 less than alpha 0.05. This reveals that there is a statistically 

significant difference in the posttest means of experimental group and control group. The 

difference is in favour of experimental group that was exposed to hypermedia. The finding that 

the mean of experimental is high leads to conclusion that hypermedia is effective in improving 

achievement in learning Geomorphology in Geography by HI learners. This is because 

hypermedia enhances ranges of sensory stimuli in instructional circle, hearing, seeing and doing 

play important role in achievement. Moreover opportunities to learn from classmates are often 

lessened due to communication. Several research have supported this finding for example the 

findings of earlier studies, deaf students often perceive that they receive a distorted message 

when a non-signing teacher’s lecture is translated by the interpreter (Vignare et al., 2007). Nearly 

40 hypermedia studies found that compared to traditional lecture, learning improvement were 

higher for the groups that used hypermedia. This was further supported by meta-analysis by 

various researchers who examined over 200 studies that compared learning presented in 

traditional way to the same information presented via hypermedia instruction and found that 

learning was higher through hypermedia than traditional (Long et al., 2011). 
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Figure 1: GAT Means by Groups 

 

Control underperformed because HI students have difficulties in visualizing the concept of 

landform processing. These learners are lip readers hence require intense concentration and this 

is tiring over long time, this could have led to poor performance. Adoyo (2004) indicated that 

poor performance of HI is attributed to inappropriate teaching techniques. Teachers are not 

presenting the curriculum material in a logical form that is accessible to deaf students. They 

struggle to provide them instruction after class learning support (Liu & Hong, 2007). Zhang & 

Zhou (2006) further assert, the traditional mode of teaching is sign method, which has been 

criticized for being tiring, boring, authoritative and emphasis on memorization. Slobodzian 

(2009) affirms that extra learning resources may not be accessible in class and there is a 

widespread lack of accessible interactive materials (Parton, 2006). 

 

Table 9: t-test Posttest Means between Experimental Girls and Boys 

Variables  Df Sig. 

(2 tailed) 

Mean  

Difference  

Std err 

Difference  

95% confidence 

interval difference 

   Lower  Upper  

Posttest  77 0.756 0.712 2.284 -3.836 5.259 

 

Table 9 reveals that no significant different exists between posttest Geography means score of 

girls and boys. An independence sample t-test for the group gave a p-value of 0.756. The p-value 

is greater than the set alpha 0.05. This means that there is no difference in the posttest in 

Geomorphology using hypermedia technique due to gender. The null hypothesis is therefore 

retained since the data did not produce sufficient evidence for rejection. This result implies that 

gender does not have any significant effect on performance means score of students exposed to 

hypermedia technique. Thus students perform independent of gender when taught using 
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hypermedia. It also suggests that teachers should integrate hypermedia to teach students in order 

to reduce any gender difference in students’ achievement in Geography. The finding of gender 

difference is in line with that of (Esiobu, 2011), gender is no longer a significant impediment for 

performance. However Zamfirov&Saera (2013) contradict, they found that girls and boys learn 

differently by considering difference in achievement. Further, in teaching Geography, Gender 

Geography (2010) research suggests that a strong masculine bias exists in the map reading. 

However Guis et al. (2008) had different opinion in their finding, they found that there is gaps in 

test score in all subjects. 

 

Before a conclusion was drawn that hypermedia is a treatment that has enabled girls to be as 

competent as boys, it is necessary to test if the girls in control have performed as well as boys. 

The study tested the significance in mean difference between control girls and control boys using 

an independent sample t-test. 

 

Table 10: t-test Posttest Means between Control Girls and Control Boys 

Variables  Df Sig.  

(2tailed) 

Mean  

Difference  

Std err 

Difference  

95% confidence interval 

difference 

   Lower  Upper  

Posttest  77 0.002 0.521 0.130 0.289 0.452 

 

The t-test value was 0.002 as indicated in Table 10. The p-value is less than the alpha which was 

set at 0.05α. On the analysis it is found that the difference in means of control boys and control 

girls is statistically in favour of boys. Boys in control have outperformed the girls. This just 

confirms that it is hypermedia that created conducive environment that led to girls in 

experimental group to perform as well as boys. Warning, 2006; Younger (2007) affirm that in 

northern Nigeria, it is believed that subjects like physics, drawing, Geography and the like are for 

boys and not for girls. This finding is supported by Abigail (2007) assert that there are biological 

differences in brain development this determines the difference in thinking process between boys 

and girls. Therefore adapted hypermedia is an alternative to traditional approach to HI learners. It 

adopts information towards individual preference and improves the experience of the learner 

who interacts directly with the system. However Warrinto&Younger (2007) contradict the 

previous finding report that girls outperform boys at school at least in terms of certain key 

academic hence there is need to refocus equal opportunities to redress the balance for boys. 

Therefore Alias (2010) reaffirms that it is important to identify the most effective strategies in the 

content delivery process to achieve objectives. 

 

Role of the Students During Hypermedia Presentation 

Teachers were asked to state the role of the students during hypermedia presentation. The finding 

in table 11 indicates that 70% of the students were active. Hypermedia is an interactive learning 

media. New technology has drastically changed students’ role from traditional instruction to 

virtual learning. Hypermedia is shifting the emphasis from teaching to learning. An active 

student will have more responsibilities of their own learning as they can share their knowledge 

with others.  

 

Employing active learning strategies serves two fold purpose; they make a dynamic classroom 

ever changing environment in which students have a voice and allowed them to view teachers as 

people who are flexible enough to take risks in the classroom instruction. It also encouraged 

students to stay interested and learn more from class when teachers used many medium in single 
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application. Hypermedia provides powerful tools to support the shift from teacher centered to 

learner centered paradigm and new roles of teacher-learner and new media. It is believe that the 

most important characteristic of hypermedia is its ability to encourage students to be proactive 

learners (Drayton et al., 2010). 

 

Changes in Learners 

From  To  

Passive learner 

Reproducer of knowledge 

Solitary learner 

Solely learning content 

Active learner 

Producer of knowledge 

Collaborative learner 

learning to learn, think, create and communicate 

However 30% teachers agreed that learning with hypermedia is a passive way of learning. As 

stated earlier in literature, hypermedia is in three categories that is linear, network organization 

and hierarchical organization. These teachers could have used linear model which is a passive 

way of presenting information. In this model both the learners and teachers have very little to do. 

It is also likely that there are some teachers who have not had experience with hypermedia 

therefore they are not sure whether hypermedia can encourage passive or active learning. 

Sivapalan&Crega (2005) concurs that the main challenge is how to enhance students’ 

participation during presentation. Classroom experience has demonstrated that students who 

contribute to Geography discussion tend to succeed academically, thus there is relationship 

between classroom participation and student achievement. 

 

Extent to which Hypermedia Change Teaching Method 

Table 11 reveals that 50% of teachers agreed that use of hypermedia greatly changes their 

teaching method. Hypermedia application involves use of several medium at ago. This relieves 

the teacher from carrying into class more medium. Hypermedia has potential to transform 

achievement of the HI through instructional technique.  

 

Changes in Learners 

From  To  

Single sense stimulation 

Single media application 

Delivery of information 

Monologue communication 

Analogue resource 

Multi-sensory stimulation 

Multimedia application 

Exchange of information 

Dialogue & collaboration  

Digital resource 

All these changes in pedagogy demand a new learning environment to effectively harness the 

power of hypermedia (Zhu, 2003; Kim & Gilman, 2008). 

Table 11: Teachers’ Opinion on Application of Hypermedia 

 

Opinions   Frequency  Percent  

Most effective technique 

Employed  

 

TOTAL 

Illustration 

Hypermedia 

Power point 

3 

2 

5 

10 

30 

20 

50 

100 
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Role of students during  

Presentation 

TOTAL 

Passive 

Active 

3 

7 

10 

30 

70 

100 

Extent to which hypermedia 

Change teaching method 

 

TOTAL 

Not at all 

Much  

Very much 

2 

5 

3 

10 

20 

50 

30 

100 

  

 

 

From table 13 it reveals that use of hypermedia leads with 70% teachers accepting that 

hypermedia achieves equitable learning outcome. This is because hypermedia offers multiple 

learning styles and therefore each learner could meet his/her learning preference through the use 

of multimedia which employs the four senses. Students would benefit from the way in which the 

textbook contents are demonstrated. The use of technology in learning has helped them largely. 

This motivates their self- learning abilities by pursuing audio-video supported illustrations, texts, 

graphics and drawings. Chowdhuri et al. (2012) agree that deaf students cannot be exempted 

from e-learning approach.   

 

None of the teachers agreed that CDROM and hyper-studio can achieve a positive outcome. 

CDROM is non-visual media thus audio aid therefore many learners are not able to benefit from 

the lessons in which it is used because majority of the learners in this study have conductive 

deafness. Berndsen&Luckner (2010) state that use of CD-ROM in the classroom is still 

pedestrian. Teachers were not familiar with variety of teaching strategies that can be used with 

CD-ROMs in order to increase its effectiveness. This is most likely a consequence of lack of 

available resources. 

 

However CD-ROMs help to standardize the sign for particular concepts. This helps in avoiding 

to use interpreters who may lack sign for technical terms. This is one of the problems in teaching 

Geomorphology. Cooshna&Teelock (2006) report that the problem with teaching and learning 

Geography are terminology, symbols and interpretation of language. In this way technology has 

become a way of extending and developing good practice and providing permanent visual 

record. None use of hyper-studio was also noticed, this is a rare technique used in teaching the 

HI. Hence it is one of the most appropriate media because it can pull a variety of resources 

together, for example the teacher can have scrolling text for subtitles and video clips for signing, 

together with still pictures, text and sound. It seems teachers have no idea for this technology and 

that is why it was not regarded as one of the medium which can provide a positive outcome. 

 

From the results in table 12, most of teachers (80%) agreed that hypermedia can extend learning. 

Students are able to self-adjust the time and determine the information based on preference since 

hypermedia provides different alternatives that individual learner can benefit from. Students can 

use hypermedia on their own time, place and speed to learn the concepts. Ma, O’Toole & Keppel 

(2008) support the finding reporting that based on individual differences students self-adjust the 

time and determine alternatives in learning.  

 

However few (30%) teachers agreed that hypermedia cannot extend students’ learning. This 

could be attributed to teachers who did not have experience with hypermedia. Hypermedia is one 

of the recent technologies which have just been introduced in the classroom instruction. These 
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teachers find it difficult to incorporate hypermedia hence believe it cannot extend learning. The 

finding is supported by several researchers. Mishra & Sharma, 2004; Mantin&Kleion (2008) 

who assert that, it is challenging to produce and incorporate multimedia enable learning methods 

into existing practice without creating unnecessary frustration in the learning process.  

 

Table 12: Media which Achieves Positive Outcome 

Variables   Frequency  Percent (% 

Achieves equitable learning outcome 

 

 

 

TOTAL 

Hypermedia 

CD-ROM 

Sign it 

Hyper- studio 

7 

0 

3 

0 

10 

70 

0 

30 

0 

100 

Hypermedia extends learning 

 

TOTAL 

Yes  

No  

7 

3 

10 

70 

30 

100 

                                                                   N = 10 

A further inquiry by an open-ended question was made by asking the reason why the media 

could extend students learning. Those who said that hypermedia can extend learning beyond 

classroom gave the following reasons; TE1, it improves understanding because students could 

see the process of various landforms for example formation of headlands and bays, TE2, it can be 

used anytime anywhere and facilitates creativity. 

 

The results further revealed that hypermedia is the best because students can access information 

on their own through navigation. This motivates them hence learn better therefore teachers 

should always keep learning at the center of learners. Technology is the central focus and heart of 

all activities and pedagogy in classroom instruction. National Teacher Institute (2006) concludes 

that I hear I forget, I see I remember, I do I understand.  

 

CONCLUSIONS AND RECOMMENDATIONS 

National laws and policies should integrate accessible information, communication and 

technologies to ensure that their implementation enables persons with disabilities access them. 
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ABSTRACT 

The purpose of the study was to establish the influence of teacher training on students’ academic 

achievement in Kiswahili language. Though studies have been done on teacher training and 

academic achievement in other subjects, no known research has been done on Kiswahili 

language. This study was guided by Teacher Efficacy theory which connects teacher training and 

academic achievement. The study was done in Kathonzweni sub county Kenya, the target 

population was 39 principals who were sampled purposively. 60 Kiswahili teachers in 39 public 

secondary schools were sampled through simple random sampling. The objective of the study 

was to determine the influence of teacher training on students’ academic achievement in 

Kathonzweni Sub County, Makueni County, Kenya. The study adopted a descriptive research 

design. Questionnaires for principals and teachers were used to collect data. The quantitative 

data collected was analyzed using Statistical Package of Social Sciences (SPSS).The study 

showed the pre-service training and in –service training was very paramount in informing the 

teacher of the emerging trends in the subject hence improved performance. It also showed that 

trained teachers were able to deliver classroom instruction better than the untrained teachers, 

hence trained teachers posted good performance in Kiswahili language. The administration 

support for teacher development programs through facilitation was evident. The findings in this 

study will be useful in advising the Ministry of Education (MOE) on the need to have teacher 

trainees in the teaching colleges and universities be thoroughly grounded in their preparation for 

classroom instruction. It will also advise on establishment of Teacher Capacity Building Centers 

to offer refresher courses for in service Kiswahili language. It will help in future researches on 

teacher training and academic achievement in other levels or subjects. 

 

Keywords: Teacher training, academic achievement, classroom instruction. 

 

INTRODUCTION 

The original objectives of Franklin Benjamin in 18th Century when he started teacher education 

program were to; Produce highly qualified teachers, high quality teachers and teachers who can 

also train others how to teach (Hagger&McIntyre, 2000).Since then Educational policy makers 

as well as practitioners have maintained a long standing and high interest in trying to improve the 

quality of the teacher. In this regard they   have really tried to champion for the in-serve teacher 

training or development programs in order to instill more subject knowledge as well as 

pedagogical skills to help improve performance of the learner.  Harris and Sass (2008) in their 

study on teacher training, teacher quality and student achievement found that content focused 

professional development which highly influences middle and high school Mathematics and on 

the job training acquired through experience correlated with enhanced effectiveness in teaching 

mailto:kiambaelizabeth@yahoo.com
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hence influencing academic achievement. 

 

UNESCO (2005) maintains that the system of education in Kenya is exam oriented as a result of 

the benefits which the graduates get after completing their courses successfully. Teacher quality 

is an element which is widely acknowledged to be key in improving students’ 

outcomes.Gamoran(2006) posit that teacher training lead to better delivery of the subject content 

in classroom hence enhancing academic achievement among the students.Gursky (2000) also 

noted that teacher training has a positive influence on teachers’ classroom practices. The 

Government of Kenya (GOK) considers teacher training of a great significance not only as 

prerequisite in pre entry qualification to the profession but also in upward mobility in serving the 

teachers (GOK, 1999). Teacher training is considered as a very crucial element in improving 

effectiveness in classroom instruction (Orora, 1988).Muya (1994) argues that there exists many 

teacher instructional malpractices in Kenya due to inadequate or lack of training skills and thus 

development of human resource skills enhances better performance. 

 

Statement of the problem 

Ministry of education has been mandated with training teachers for all levels through teacher 

training colleges and universities. The main aim is to ensure that the learners get quality learning 

from well grounded teachers. The teachers are assumed to have acquired the necessary 

knowledge skills and pedagogical skills which otherwise would affect learners performance for 

better. Training of teachers can be categorized into two namely; Pre-service training and in-

service training. These two are offered in colleges as well as universities and on job (service) 

respectively. Different researchers have tried to carry out research on the relationship between 

teacher training and students’ outcomes on different subjects but no known research has been 

done on Kiswahili language. This therefore prompted the researchers to investigate the influence 

of teacher training and students’ academic achievement in Kiswahili language in Kathonzweni 

Sub County. 

 

Purpose of the study 

The purpose of the study was to investigate the influence of teacher training on academic 

achievement of Kiswahili language in public secondary schools in Kathonzweni Sub County. 

 

Research objective 

To investigate the influence of teacher training on students’ academic achievement in public 

secondary schools in Kathonzweni Sub County. 

 

Significance of the study 

The findings of this study will advise the MOE on the need to ensure that teacher trainees are 

thoroughly grounded in preparation to classroom instruction. It will also advise on establishment 

of Teacher Capacity Building Centers to offer refresher courses for in service Kiswahili 

language. It will help in future researches on teacher training and academic achievement in other 

levels or subjects. The findings may further be helpful to the school managers in ensuring that 

teachers are allowed to attend workshops, seminars and any other teacher development courses 

to enhance the schools’ academic achievement. 

 

THEORETICAL FRAMEWORK 

The study adopted Teacher Efficacy theory for the purpose of the study.  

Teacher Efficacy Theory 
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According to Berman, McLaughlin, Bass, Pauly and Zelman (1977) teacher efficacy is the extent 

to which the teacher believes he or she has the capacity to affect student performance. This can 

be done mainly through confidence in content delivery,class management and other teaching 

practices.Guskey and Passaro (1994) indicate that it can also mean the teachers’ believe or 

conviction that they can influence how well students learn, even those who may have difficulties 

or unmotivated.Proponents of this theory believe that student motivation and performance are 

very significant reinforcers for teaching behavior and hence teachers who have high level of 

efficacy are able to control or at least be able to strongly influence students’ achievement and 

motivation (Rotter, 1966). 

 

Teacher efficacy correlates with teacher training and actually suggests strategies used for 

improving the efficacy of in- service teachers (Rotter, 1966).Improving efficacy of in-service 

teacher includes matters of training teachers on teaching methodology which is extremely 

paramount in classroom instruction. Riggs (1995) states that teachers who implemented methods 

they learned in training saw improved students’ academic achievement.Teacher’s sense of 

efficacy has been shown to be powerful construct related to students’ outcomes such as academic 

achievement. 

 

CONCEPTUAL FRAMEWORK 

Independent Variable            Intervening Variable                   Dependent variable 

 

  

 

 

 

 

 

 

 

Figure 1: Conceptual framework showing the relationship between Teacher training and students’ 

academic achievement in Kiswahili language. 

 

Conceptual framework is defined as a model of presentation of relationship between variables in 

the study. It shows independent variables, intervening variables and dependent variable (Orodho, 

2005).The conceptual framework shows that the independent variable is training whose 

components include Pre-service and in-service training. The study showed that independent 

variable had influence on the academic achievement of students which was the dependent 

variable in National examination as its main component. Intervening variables such as 

administration support and teacher motivation were seen to influence the relationship of teacher 

training and students’ achievement in Kiswahili language. 

 

LITERATURE REVIEW  

Teacher training 

Teacher training is the process in which teacher trainees are equipped with knowledge and 

pedagogical skills to help them deliver classroom instruction. 

(a) Pre-service training. 

Peter (1977) emphasizes that if anything is to be regarded as a specific preparation for teaching, 

priority must be given to thorough grounding to teaching. Fullan (1982) indicates that the 
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effectiveness and efficiency in teaching and learning is always determined by teachers’ academic 

professional character as well as his or her experience as a teacher. Grist and Lary (2001) found 

that teacher training increased students’ performance of learners. Taiwo (2009) established that 

there is a significant difference between trained and untrained teachers. The trained teachers are 

able to use teaching materials and methods effectively. Agyman (2013) states that, a teacher 

without both academic, as well as professional qualification would not be effective in teaching 

and learning process. Akinsolu(2010) elaborates that availability of highly qualified teachers 

determines academic achievement in schools. Muhammad and Rashid (2011) argue that 

professional qualifications, academic qualifications are the most important qualities ofa 

classroom teacher. Teacher education is an integral component of education. This involves the 

preparation of properly identified and selected individuals for the teaching profession. Teacher 

education program should be designed and administered to produce a cadre of components of 

teacher to suit a prescribed education system (Bogonko, 1992). Sifuna (1990) argues that teacher 

training is usually done in order to equip the teacher with knowledge, skills and attitude that will 

enable them teach effectively. 

 

(b) In –service training 

Teachers involved in in-service training were more effective in classroom instruction compared 

to teachers who had not undergone any in-service training. In-service teacher training  can be 

used to improve teacher quality and student educational performance in developing countries. 

Studies have shown that under-qualified teachers and poor quality facilities suppressed the 

academic performance of learners (Song, Prashat, & Wei, 2010).  Mwaura (2003) says that 

teachers need to improve on teaching through training and in-service courses or 

programs.Training is necessary condition for effective performance of teaching roles and 

responsibilities. Aneth and Orodho (2016) recommended that more in-service courses and 

seminars to be organized at zonal and divisional levels to reach as many teachers as possible  in 

schools thus giving practicing teacher necessary skills to deal with new trends for their subjects. 

Wanzare and Ward (2000) on staff training and development in Kenya noted that in order to 

improve teacher effectiveness and students’ achievement, there was  a dire need to improve the 

in- service programs for all teachers. 

 

Academic Achievement 

Achievement is the extent to which a student, teacher or institution has achieved the educational 

goals(Stolp&Smith, 2013). Kuenzi (2008) elaborates that this achievement is commonly 

measured by examination or continuous assessment though there is no general agreement on how 

it is best tested or which aspects are important. Terrence and Peters (2010) expounds academic 

achievement or performance as the outcome of education.  Academic achievement is arguably 

always as a primary business of education. 

Polloway, Edgar and Edward (1994) have outlined two indicators of students’ performance 

namely; course grades and perception of teachers. Measuring academic performance do occur at 

multiple levels and serves multiple purposes, for example; classroom teachers often conduct 

formative and summative tests to evaluate student mastery of course content and provide grades 

for students and parents.Adegoroye (2004) posits that improving performance depends on 

improvement of quality and efficiency of classroom practices of the subject teacher. The 

researcher further argues that there are cases where there are qualified teachers and adequate 

materials but students’ achievement is not high.Walaba (2008) found out that academic 

performance in schools is always attributed to adequate preparation by teachers for classroom 

instruction and their laxity on the same seriously hampers its achievement. 
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Teacher training and student academic achievement in Kiswahili language. 

Kiminza (1999)confirms that teachers can employ good teaching and learning methods which are 

liked by many students and are effective. Teaching methods used in teaching Kiswahili affect 

students’ academic achievement very much. Odundo (2005) argues that the use of traditional 

teaching methods like the lecture methods will not make the students to achieve more. KICD 

(2007) advises that the teacher should be able to put into operation the syllabus content given to 

the specific objectives in their report on survey carried out during monitoring of the 

implementation of the integrated Kiswahili syllabus. 

 

Literature review summary and research gap 

From the different studies highlighted aboveit is clear teacher training has a great influence on 

performance on the different subjects studied. This study was to determine the influence of 

teacher training in Kiswahili subject because no known studies to the best of the researchers’ 

knowledge had been carried out in public secondary schools in Kathonzweni Sub County. 

 

RESEARCH METHODOLOGY 

The study adopted a descriptive research design. The target population was 39 principals and 60 

Kiswahili teachers in 39 public secondary schools in Kathonzweni Sub County. Simple random 

sampling was employed in selecting Kiswahili teachers and purposive sampling was used to 

sample the principals. Questionnaires for the principals and Kiswahili teachers were used as the 

main instruments of data collection.  A Pilot study was done in accordance to a recommendation 

by Mugenda and Mugenda (2009) that 1% of target population is examined to ensure reliability 

of the instruments before the actual study. One school in neighboring Makueni Sub County was 

selected for the pilotstudy. The collected data was quantitatively analyzed using Statistical 

Package of Social Sciences (SPSS). 

 

RESULTS 

The study found that teachers who had pre-service training as well as other teacher development 

courses in Kiswahili were more effective and efficient than those who had not undergone any 

teacher training program. This was evident in the results they had posted in their Kenya National 

Examination Council examination in their schools. The following are the findings as per the 

responses given by principals and teachers on influence of teacher training on students’ academic 

achievement in Kiswahili language.  

 

Table 1: Responses of the principals on the influence of Teacher training on students’ academic 

achievement in Kiswahili language. 

 

Key: SA-Strongly Agree, A-Agree, U-Undecided, D-Disagree,SD-Strongly Disagree. 

 STATEMENT SA 

F (%) 

 

A 

F (%) 

U 

F (%) 

D 

F (%) 

SD 

F (%) 

1 I always encourage my 

teachers to undertake in-

service trainings. 

30(76.9) 9 (23.1) 0.0(0.0) 0.0(0.0) 0.0(0.0) 

2 I always facilitate my 

teachers to attend seminars 

and workshops. 

9 (23.1) 30(76.9) 0.0(0.0) 0.0(0.0) 0.0(0.0) 
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3  I have always encouraged my 

teachers to enroll in teacher 

development courses. 

14(35.9) 25(64.1) 0.0 (0.0) 0.0(0.0) 0.0(0.0) 

4 I do update my teachers on 

the upcoming advanced 

learning opportunities.  

9( 23.1) 30(76.9) 0.0( 0.0) 0.0 (0.0) 0.0 (0.0) 

5  Teacherprofessional 

development affects students’ 

academic achievement. 

11 (28.2) 28 (71.8) 0.0(0.0) 0.0 (0.0) 0.0 (0.0) 

 

The study showed that most of the principals 30(76.9%) strongly agreed that they do encourage 

the teachers to undertake in-service training to equip them with skills on the new trends in 

Kiswahili language classroom instruction.Most of the principals 30(76.9%) agreed that they do 

facilitate the teachers to attend seminars and workshops to be updated with the emerging issues 

in teaching Kiswahili language. (25)64.1 % of the principals agreed that they do recommend 

their Kiswahili language teachers to undertake further studies in order to improve in their 

classroom instruction hence improved performance. (30)76.9% of the principals agreed that they 

do inform their teachers on the upcoming advanced learning opportunity for the teachers which 

effect academic performance. Therefore according to the most of the principals agree that teacher 

training influence students’ achievement in Kiswahili language.Most principals 28(71.8%) 

agreed that teacher professional development programs affect students’ academic achievement. 

 

Table 2: Responsesof Kiswahili teachers on influence of Teacher training on students’ academic 

achievement in Kiswahili language. 

 

Key: SA-Strongly Agree, A-Agree, U-Undecided, D-Disagree, SD-Strongly Disagree. 

 STATEMENT SA 

F (%) 

A 

F (%) 

U 

F (%) 

D 

F (%) 

SD 

F (%) 

1 Teacher productivity in 

Kiswahili language 

increases with advanced 

training. 

21 (35) 30(50) 3  (5) 3  (5) 3( 5) 

2 Students’ achievement is 

higher when the teacher 

trained compared to the 

untrained teachers. 

25 (42) 26 (43.3) 2 (3.3) 5 (8.3) 2 (3.3) 

3 In service programs and 

other teacher 

development programs 

influence students’ 

performance. 

20 (33.3) 25( 42) 2 (3.3) 8 (13.3) 5 (8.3) 

4 The administration 

supports in service 

trainings   through 

facilitations. 

20 (33.3) 30 (50) 1 (1.7) 7 (11.7) 2 (3.3) 

5.  There exists very many 

opportunities for 

advanced learning for 

5 (8.3) 40 (66.7) 3 (5) 10 (16.7) 2 (3.3) 
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Kiswahili language 

teachers. 

 

From these responses the study showed that most of the teachers 30(50%) agreed that teacher 

productivity in Kiswahili language increases with advanced training.The teachersare able to 

employ alternate teaching methodologies and other teaching practices hence students’ 

academicachievement. Most of the teachers 26(43.3%) agreed that students academic 

achievement was higher when the teacher was trained compared with the untrained teacher 

because of the pre service skills acquired in the college on preparation for teaching.25(42%)of 

the teachers agreed that in- service programs i.e.workshops,seminars etc were useful in Kiswahili 

language teachers since they equip them with new trends in the language hence enhancing 

achievement.30(50%) of the teachers agree that the administration do offer support by 

facilitating them to attend their in service training hence improving students’ achievement. Most 

of the teachers 40(66.7%) agreed that there existed opportunities for advanced learning for 

Kiswahili language teachers which translates to high students’ academic achievement.Therefore 

most teachers agree that teacher training whether pre-service or in-service or both are paramount 

and key to students’ academic achievement. 

 

CONCLUSION 

It is clear from the findings that training forms a very integral part of teaching profession and it 

influences students’ academic achievement. The more the knowledge skills the teacher acquires 

through teacher training either pre-service or in-service or both, the better he/she becomes in 

classroom instruction hence high academic performance. It is evident that teacher development 

requires administration support for teachers to be able to advance their knowledge skills which in 

turn influences students’ academic achievement in Kiswahili language. Prior knowledge on the 

different in-service training opportunities was found to be extremely helpful to Kiswahili 

teachers.  

 

RECOMMENDATIONS 

From the findings above the researchers recommend that teacher education curriculum be 

improved to cater for new trends in education.Regular in-service programs for Kiswahili 

language are very critical for Kiswahili teachers to improve teacher productivity. Teachers need 

to be updated regularly on the changes in the curriculum in order to strategize on their teaching 

methodologies and other teaching practices.The colleges and universities entrusted in training 

Kiswahili teachers to thoroughly ground them for proper classroom instruction for Kiswahili 

language.Administrators also advised to play a great role in ensuring that classroom teachers for 

Kiswahili language acquire more skills by facilitating them fully for the different in-service 

training programs organized for Kiswahili language. Teachers need to tap every golden 

opportunity they get to advance their Kiswahili language knowledge skills since it helps in 

influencing students’ academic achievement.  
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ABSTRACT 

The performance of primary school pupils in the Kenya Certificate of Primary Education 

(KCPE) examinations in Siaya and Kisumu Counties has been unsatisfactory over the years. 

Most of the candidates obtain at least average and below average scores in the annual 

examination. This has been a cause for worry among parents, teachers and the community. The 

purpose of the study was to investigate teachers’ perceptions of the influence of parents and 

community factors on primary school pupils’ academic achievement in Siaya and Kisumu 

counties. The objective of the study was to:establish teachers’ perceptions on whether the  parent 

and community support determine primary schools pupils’ academic achievement. The study was 

guided by the Transaction Theory of Teaching/Learning and General Systems Theory. The study 

wasconductedin the counties of Siaya and Kisumu. The study employed the mixed methods 

approach and was conducted using descriptive explanatory survey design. The instruments used 

to collect data included questionnaires and interview guide. The sample was selected using 

stratified random sampling. Data was collected from 136 schools where 136 head teachers and 

493 teachers were respondents. The researcher interviewed 36 teachers. The unit of analysis was 

primary school teachers. Descriptive statistics, such as measures of central tendency, counts and 

percentages were used to analyze the data. The study found that parenting style, social 

gatherings such as discos and pupils’ absenteeisminfluenced academic achievement. It was found 

that since the school is a system, it has sub-systems such as parent community. These sub-systems 

interacted and were dependent on each other. As such, problems in one variable affected the 

other. For example, the post-election violence of 2008 which took place in some parts of the 

study area affected pupils’ KCPE achievement. 

 

Keywords: Parents, community support, academic achievement, KCPE, Political violence, 

elections. 

 

INTRODUCTION 

The Kenya Certificate of Primary Education (KCPE) examination was introduced in Kenya in 

1985. In the almost three decades which this examination has been done in Kenya, poor 

academic achievement in schools has been observed all over the country. The cycle of poor 

achievement in KCPE has recurred every year when the results are released by Kenya National 

Examinations Council (KNEC). The poor performance by pupils has led to frustrations among 

teachers, parents and community, because KCPE is a placement examination for secondary 

schools in Kenya (Adrienne, Lucas &Mbiti, 2012).  

 

Uys (2011) has investigated the factors that influence the achievement of Grade Nine learners 

and found that school-related factors are to blame for poor performance. According to Uys 

schools located in urban centres register poor performance because pupils are faced with many 

challenges such as lack of motivation to learn which affects their achievement.  

Reche, Bundi, Riungu and Mbugua (2012) argue that poor performance by primary school pupils 

in the Kenya Certificate of Primary Education can be attributed to inadequate number of 

mailto:d.juma@yahoo.com
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teachers, inadequate learning resources, high teacher turnover rates, inadequate preparation, lack 

of teacher motivation, large workload and absenteeism by teachers and pupils.  

Several researchers in Africa have linked poor performance in primary schools in public 

examinations to home influence (Makewa, Role &Otewa, 2012; Muola, 2010; Ongeti, 2008; 

Oluka&Okurut, 2008; Nannyonyo, 2007). These researchers argue that teacher-related factors 

are a determinant of performance in primary schools. 

 

Eliot and Dweck (2005) have examined how the school environment can affect achievement of 

pupils. Their aim was to explain the ways in which the school environment influences pupils’ 

achievement in primary schools. They established that the environment of the school had a 

profound impact on learning. Rivers (2008) posits that socialisation of learners with their 

families can also affect their achievement. Learners who come from authoritative homes tend to 

engage in learning on their own and they do experience intrinsic motivation; pupils who come 

from permissive homes often lack self-reliance and are therefore academically handicapped. 

Those who come from authoritarian families are always not independent and depend on their 

teachers for help and may not do much on their own. According to information from the Ministry 

of Education, Science and Technology (MOEST, 2014) pupils from Nyanza region have 

consistently performed poorly in Kenya Certificate of Primary Examinations (KCPE)results 

shows that in 2010-2012, 70% to 80% of candidates who sat for KCPE scored below 249 marks 

out of a maximum score of 500 marks. There is need to find out how parents and community 

could urgently resolve the problem to enable pupils to acquire quality primary education in 

Kenya(Omolo, 2010). 

.  

A number of studies have been undertaken in an attempt to explain the factors affecting academic 

achievement of primary school pupils in Kenya (Katana, 2007; Makewaet al., 2012; Aroni, & 

Ibrahim, 2008). Majority of these studies have focused on exploring the influence of teachers on 

primary school pupils’ academic achievement. Conspicuously absent is a study on the influence 

of parent community on pupils’ academic achievement especially in Siaya and Kisumu counties. 

Hence there was urgent need to carry out this study. 

According to the Transaction Theory of Teaching and Learning, the (output) is the measure of 

what the pupil has learnt, and it should be done outside regular classroom processes. According 

to the theory, factors which influence output include: teacher characteristics, learners’ and 

teachers’ behaviour, and community and state policies (Huitt, 1994).  

 
Figure 1.1: The Transactional Theory of Teaching and Learning 
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Source: Huitt, 1994 

The study was also guided by General System Theory by Ludwig Van Bertalanffy (1971). 

Bertalanffy (ibid.) formulated the theory so as to account for similarities of the functioning of 

phenomenon in organizations such as educational entities (e.g. schools and other natural 

phenomena). Bertalanffy (1971) asserts that there are two types of systems; open and closed. In 

an open system there is a continual input and output of both energy and matter, according to 

Chandan (1997). The principles of this theory are as indicated below: 

Each system has a sub-system. 

Each system is part of the super-system. 

 

The inputs, the processes and the outputs within a given organization form stages in the systems 

cycle of activities/events. 

There is dependence by the organization on its environment. 

There is feedback within the organization. 

There is interaction between sub-systems in the system. 

Social system has likely a tendency to slide towards chaos during the time of stress, 

The General System Theory was used to study interrelationships and interactions between 

variables in Nyanza Region. According to Chandan (1997), some societies fail to understand that 

organisations like schools are complex systems with components that are integrated and 

interrelated.   

 

MATERIALS AND METHODS 

The study was conducted in Kenya, Siaya and Kisumu Counties. Kenya is found in East Africa.  

It has an area of about 583,000km2 with a population of about 40 million. The location of Kenya 

is as follows: longitudes 34oE and 42o E; latitude, 4oN and 4oS.  The area of study is found in 

Western Kenya on the northern, southern and eastern shores of Lake Victoria .The location of the 

study area in terms of longitudes and latitudes is as follows: longitudes 34oE and 35oE and 

latitudes 0o N and 1oS (GOK, 2013). 

 

The philosophical underpinning to this study was that of pragmatism. Pragmatism prefers action 

to philosophizing. It endorses practical theory and what works the best in real world situation. It 

endorses pluralism. Pragmatism puts a high premium on human inquiry and equates it with 

scientific enquiry. It regards highly the reality of influence on inner world of human experience. 

In seeking to know how the parent and community determine learner’s academic achievement, 

pragmatism advocates for use of a variety of methods in the enquiry so as to bring out a superior 

result as compared to where mono methods are used (Johnson &Onwuegbuze, 2004).In this 

study, pragmatism was applicable in the following ways: it allowed the use of more than one 

method in data collection. That is the questionnaires and interviews schedules were used to 

collect data. 

The level of mixed methods approach employed was therefore qualitative and quantitative 

(Creswell, 2003).According to Johnson and Onwuegbuze (2004), the mixed methods approach is 

the third strategy in education research. It is defined as a class of research where the researcher 

combines qualitative and quantitative methods. It draws strengths from qualitative and 

quantitative method and minimizes weaknesses of both in the study. It also bridges the gap 

between quantitative and qualitative studies. Research has become complex, inter-disciplinary, 

and dynamic and there is need to compliment the methods (Cohen, Manion and Morrison, 2007). 

The strategy was meant to allow the researcher to mix and match the design components that 

offer the best option to answer the research questions. It is a creative and expansive form of 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

640 | P a g e  
 

research and legitimizes the use of multiple methods of data collection. In this study, the method 

was to allow for use of words, charts and narratives to add meaning to the words. The numbers 

were also used to add precision to words and charts. The instruments used to collect data such as 

the questionnaire and interview guide was designed in way that it included sections which were 

open-ended questions and closed-ended questions (Cohen et al.,2007). 

 

The study used cross-sectional survey where current perceptions, beliefs about academic 

achievement were collected from primary schools teachers’ in Nyanza Region. The design of the 

study was descriptive survey which allowed large amounts of data to be collected over a short 

period of time. It provided for numeric descriptions of some part of the population. It enabled the 

researcher to describe and explain relationships as they are. It was chosen by the researcher 

because it is suitable where a researcher seeks to discover what really causes other learners to 

perform very well and others not to perform well. It also assisted the researcher to explore 

meanings, perceptions, associations, describe, explain the phenomena and observe relationships 

between independent and dependent variables. It assisted the researcher to collect data rapidly 

and understand the views of the population from part of it (Calmorin&Calmorin, 2007).Through 

the research design, the researcher sought to know from primary school teachers and head 

teachers in Siaya and Kisumu Counties how the community/parents determine academic 

pupils’achievement. 

 

Target Population 

The target population was primary schools in Nyanza Region. Population is defined as the total 

collection of elements about which we wish to make some inferences (Cooper & Schindler, 

2008). Unit of analysis was primary schools teachers`. Teachers were selected as respondents 

because they are the implementers of the curriculum and are able to provide required information 

regarding the objectives of the study. The head teachers were included as respondents because as 

Chief Executive Officers of the primary schools were also in a position to provide information 

about parent and community because they interact with the parents and the community mostly.  

 

Sampling Technique 

The researcher employed probability sampling procedure. The sampling technique selected for 

the study was stratified random sampling. The sampling technique allowed for conducting of 

better interview, extensive investigation and processing of the data. Stratified random sampling 

technique was selected over the other probability sampling techniques because it increases 

samples statistical efficiency, it ensures that sub groups are proportionally represented; it 

accounts for some sub group characteristics (Cooper & Schindler, 2008; Krysik& Finn, 2007). 

 

The primary schools in the region were grouped into counties and districts using the existing 

counties and administrative districts in the region. This was done to ensure equitable 

representation of the population in the sample. It further ensured that there was proportionate 

representation in the sample with a view of accounting for differences between the districts 

(Oso&Onen, 2008).  

 

In the second stage random sampling technique was used to draw samples from each district. 

Table 1 shows how the sample was distributed among the different districts. The following 

process was used to draw the random sample: 

The list of schools in each district was acquired to serve as a sampling frame 

The names of schools as per the number assigned for the district were randomly picked through 
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use of a computer 

Table 1: Sampling Frame of the Study 

County District Schools Teachers 

No 

 

Sample 

 

Head 

Teachers 

Teachers 

Kisumu  Kisumu West  145 15 15 54 

 Kisumu East  56 6 6 22 

 Kisumu Mun 162 16 16 58 

 Nyando 75 8 8 29 

 Nyakach 154 15 15 54 

 Muhoroni 112 11 11 40 

Siaya Siaya 133 13 13 47 

 Ukwala 76 8 8 29 

 Ugunja 83 8 8 29 

 Gem  110 11 11 40 

 Bondo 131 13 13 47 

 Rarieda 119 12 12 44 

Total   1356 136 136  493 

Source: Provincial Director of Education Nyanza 

 

The sample for the study as shown on table 1 above was 10% of the population of primary 

schools in Nyanza Region (Kerlinger, 1983; Gay &Airasian, 2003). They suggest that for a 

descriptive survey, 10% to 30% is adequate. In each of the sampled schools, all head teachers 

participated in the study  

 

Development of Instruments 

The study used questionnaires and interview schedules as the tools for data collection. The 

instruments were self-made. The instruments were selected because the researcher required 

detailed information which necessitated the use of multiple instruments to collect data in order to 

answer research questions.  

 

Questionnaires 

The questionnaire was the main instrument used in the study. The questionnaires were selected 

because the respondents were able to read and the sample was large (Oso&Onen, 2008). There 

were two types of questionnaires used. 

 

Interview schedules 

According to Calmorin and Calmorin (2007), interviews are used to collect information from 

respondents in order to arrive at a conclusion. The interview was designed in a way that it had 

closed and open ended type of questions in which probing was used to obtain more and deeper 

information. The researcher guided the interviewee through the interview process.  

Validity and Reliability of instruments 

 

Validity 

Face Validity 

According to Best and Khan (2006), face validity is the subjective judgment that the test appears 

to cover the relevant content. It also refers to the subjective judgment of assessors about what an 

instrument appears to be measuring, that is, on the face value. In this study, the instruments were 
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presented to colleagues who made judgment on its validity. Their comments were used to make 

improvements on the instrument.  

 

Content Validity 

To examine the instrument on whether it had covered the content adequately, the instruments 

used in this study were subjected to an evaluation by colleagues who carefully and critically 

examined it and assessed the relevance of the items to the objectives of the study. 

 

Reliability of Research Instruments 

Reliability refers to the degree of consistency of an instrument; whether or not it can be relied on 

to produce the same results when used by someone else. In this study, the degree of stability was 

determined by comparing results of repeated measurements of the head teachers and teacher’s 

questionnaires’ and interview schedules for teachers. A pilot study was conducted in Rongo 

District which has similar characteristics to the study area. The information gathered from the 

piloting was used to improve the instruments. The consistency of the questionnaire in measuring 

what they intend to measure was established by using the test-retest reliability coefficient, where 

the two sets of data  obtained from the same group of respondents after two weeks during the 

piloting of the questionnaires was correlated using Pearson Product Moments Correlation 

method. 

The correlation coefficient of 0.78 was attained for the teachers’ instruments and 0.81 for head 

teachers’ instruments. Since the reliability co efficient for both instruments was above 0.70, 

which is strong, the instruments were used to collect data for the study (Krysik& Finn, 2007). 

 

Data Analysis Procedures 

The following section presents information on data analysis procedures especially how 

qualitative and quantitative data analysis was carried out. 

The mixed methods approach was used in data analysis, the researcher combined both qualitative 

and quantitative approaches in the analysis of data. This improved the accuracy and validity of 

the research findings. The blending of the qualitative and quantitative approaches sought 

convergence of results, brought out contradictions, fresh perspective and produced a significance 

product which highlighted significant contributions of both (Johnson &Onwugubuzie, 2004).  

 

The initial step in qualitative data analysis involved reducing dimensionality of the data. This 

was done by arranging the data in categories and themes. The research questions provided 

direction in the process of categorizing the qualitative data. The process of data reduction also 

involved editing, coding and classifying data collected through the following instruments: 

interview guide.The categories were mutually exclusive. 

 

RESULTS AND DISCUSSIONS 

The study sought to investigate how the parent and community factors influenced pupils’ 

academic achievement. The results were as presented in Table 2 below. Table 2 shows the 

descriptive analysis of data from Likert scale.  

 

Table 2 :Parent and Community Support 

 

 Mean(head 

teachers) 

Std. Deviation Mean(teachers) Std. Deviation 

Age of the parents has 3.62 1.155 3.50 1.407 
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negative influence on 

achievement. 

 

Community negative 

attitude towards 

curriculum influence 

achievement 

2.91 1.318 2.80 1.412 

 

Politics negatively 

affects achievement of 

pupils. 

 

 

3.64 

 

1.170 

 

3.37 

 

1.349 

Lack of community 

imposition of high goals 

and standards on the 

pupils negatively 

influences achievement. 

 

3.67 1.155 4.04 1.052 

Community parenting 

style has negative 

influence on the pupils 

achievement. 

 

4.22 0.899 4.22 0.894 

Social gatherings such as 

discos have negatively 

influenced pupils 

achievement. 

 

4.54 0.903 3.97 1.287 

     

Compliance with 

learning time as 

specified by the 

curriculum 

4.05 1.031 4.24 0.933 

Overall  3.8 1.056 3.81 1.16 

 

Table 2 shows that social gatherings such as disco were rated highly by head teachers as 

compared to teachers (mean = 4.54 and standard deviation = 0.903). This shows that head 

teachers viewed it as a major factor which influenced pupils` performance in primary schools`. 

The rest of the variables were rated averagely. This could suggest that teachers did not consider 

them to be very influential as compared to social gatherings held in the community such as 

discos. Poverty in the community was another variable which was rated averagely by both the 

head teachers and teachers. This could suggest that they both agreed that it was a contributor to 

poor academic achievement (mean = 4.44 and mean = 4.34 respectively). The average rating of 

poverty suggests that lack of adequate financial resources in the community could be limiting the 

parents’ ability to support the personal needs of the learner such as acquisition of uniforms, 

provision of adequate meals, provision of additional text books and support for primary school 

infrastructural development. When pupils` personal needs are not met it leads to lack of 

motivation and truancy.  
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Poverty could also contribute to many parents withdrawing their children from school 

occasionally to participate in child labour such as sugarcane harvesting and selling merchandise 

during market days at Sondu, Ugunja, Ukwala, Yala, Dudi, Got Regea, Kisendo, Got Kokwiri, 

Manyulia, LwandaKotieno, Miwani and other markets in the region. According to 25(70%) of 

the teachers who were interviewed, they indicated that during market days many pupils were 

absent from schools as parents required them to help them sell vegetables, fish, milk so that the 

parents can put food on the table. Children who don’t take part in this activity may not get food 

at the end of the day. This encourages absentism and generally lack of commitment to academic 

work by the pupils. The teachers interviewed also indicated that some pupils in class seven and 

eight who are HIV/AIDS orphans and are being taken care of by guardians who are advanced in 

years are forced to absent themselves frequently from schools so that they can look for food for 

their younger siblings.  

 

Table2 also indicates that political activities had an influence on school activities (mean = 3.64). 

This was an average rating which could suggest that the teachers were not fully decided on this. 

This could also suggest that teachers mildly viewed political interference in the schools cycle of 

activities. For example, during election campaigns teachers wasted a lot of time in politicking at 

the expense of teaching. It also suggests that political upheavals experienced in 2008 in Kenya 

could have contributed to poor performance (figure 4.3) in the region in 2008 ( Kose, 2008).  

 

Table 2 also shows that the teachers and head teachers rated the variable community averagely in 

the imposition of high learning standards (head teachers mean=3.67 and teachers mean=4.04). 

This suggests that the teachers viewed the community as not playing its role of setting 

learning/achievement standards for its children. If this is done, it could help the pupils to be self 

driven in their studies. The community could achieve this by organising itself so that it organises 

its own education days, develop community libraries and expose pupils to local models to inspire 

the pupils. This can help the schools to do very well in examinations. The results from the table 

further shows that community parenting style has influence on teaching and learning (mean = 

4.22). This could suggest that community does not used appropriate parenting styles such as 

authoritativeness; use of other styles such as permissiveness encourages pupils to be less serious 

with their learning. 

This suggests that parent community behaviours such as allowing social gatherings such as 

discos/dances and the parenting styles have influence on pupil achievement.  They encourage 

absenteeism and lack of concentration in schools by pupils. 

 

These findings confirm assertions in the General Systems Theory that there is dependence of the 

organization on its environment. The school system depends on the community to provide it with 

pupils who are well behaved and disciplined. If this is not done, the school will have very poor 

raw materials to work with and results will be poor.These findings indicate that the community 

and parents have profound influence on achievement of schools. This can be observed from the 

strong agreement among the respondents (table 2). This shows that teachers on their own cannot 

do much without the support of the parents. It is the responsibility of the parents to acquire for 

the pupils facilities like books which are not provided by the school.  

 

In the interview conducted by the researcher, 36(100%) majority of the teachers indicated that 

many parents could not control their children, this contributed to high rate of absenteeism 

especially during market days. This high rate absenteeism affected pupils’ achievement. They 
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strongly felt that the head teacher needs to work with the community to solve this problem.  

 

Performance in Kenya Certificate of Primary Examinations 

The study also sought information about primary schools’ performance in KCPE between 2007 

and 2011. 

 
 

Figure 1: KCPE Performance results 2007 to 2011 

 

Figure 1 shows that mean marks for KCPE were: 254 for 2007; 247 for 2008; 256 for 2009; 257 

for 2010, and 253 for 2011. The figure also shows that schools’ performance in KCPE was 

highest in 2010 with a mean of 257.38; the poorest performance was in 2008 with a mean of 

247.60. Figure 4.4 indicates that the performance of KCPE in Kisumu and Siaya counties has 

been fluctuating over the 5 year period. This finding about KCPE results in 2008 is linked to 

average/high rating of the political activities (table 2) to be influencing pupils` achievement. This 

suggests that during the post-election violence of 2008 teachers could have been engaged in 

politicking at the expense of teaching. It could also suggest that the class of 2007 was not 

adequately prepared due intense political activities which took place that year.  

 

These findings are consistent with observations made by Mose (2008) who indicates that the 

post-election violence of 2007 to 2008 greatly affected learning in Kenya. It was especially 

intense in Central Nyanza Region. According to Omolo (2010), Luo-Nyanza used to be academic 

powerhouse from independence up to mid 90`s. Pupils` from primary schools` in Nyanza were 

always ranked among the top in the country. Since then, the performance has dipped. It is only 

very few schools which appear among the top primary schools in the country. In order for a 

school to be top ranked in Kenya, the primary school must attain a mean score of 390 and above.  

 

The findings on Table 2 are consistent with observations made by Wanyonyi (2010) who 

indicates that socio-cultural activities in the community such discos, weddings and burials can 

have a negative effect on education. Similarly, Keriga and Bujra (2009) observe that it is the 

responsibility of parents to provide pupils with basic needs such as food, uniforms and learning 
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materials. Moreover, Otieno, 2008 and Omolo, 2010) indicates that academic achievement of 

primary schools can be affected if there are political and religious interferences in the 

management of primary schools by the community. They observe that clanism can also be a 

major problem in the running of schools especially when the community prefers their own to be 

the head teacher. 

 

Majority 30(83%) of the teachers interviewed asserted that social events such as discos affected 

pupils learning in the following ways; many pupils who attend social gatherings such as discos 

are tired by the time they come to school. It also contributes to sex escapades which affect 

female pupils; moreover, pupils do not have time do assignments. 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

Conclusions 

Arising from the findings, it can be concluded that parents and community have been a 

determinant of achievement in primary schools in Nyanza region due to: poor control over their 

children by allowing them to attend social gatherings such as discos when schools are in session, 

this promotes pupils absenteeism from school as they are tired the next day and cannot 

concentrate in their lessons.It also contributes to pupils dropping out of school as some become 

pregnant after engaging in sex during such events. Poor provision of educational materials 

required in primary school curriculum implementation by parents such as classes at the expense 

of their children’s academic achievement has also contributed to poor academic achievement. It 

can further be concluded that the relationship between community/parent variables also 

contributes to poor pupils’ achievement. It can further be concluded that the dominant 

community/parent variables which affected primary pupils’ academic achievement were 

community parenting style and social gatherings. 

 

Recommendations 

Arising from the findings and conclusions that have been made, the following recommendations 

can be made:The community should be sensitized about the need to support schools by providing 

human/physical resources which are inadequate such as:Putting up classrooms,Hiring additional 

teachers,To provide quality facilities like desks,To provide instructional materials.The social 

gatherings such as discos conducted when schools are in session, which interfere with pupils’ 

learning and achievement should be controlled. The discos which are mostly held when there is a 

funeral in the community should be controlled in a way that only people who have completed 

school are allowed to attend this event, which is normally held at night. During such nights many 

young people engage in drinking and sex activities which derail their ability to focus on their 

studies. The community and teachers should work together to ensure that pupils join primary 

education at appropriate age and sit for KCPE at an appropriate age  (14-15yrs) for them to 

perform well in KCPE. To control pupils` absenteeism,the community to address things which 

contributes to pupils` absenteeism such as child labour, they should avoid using learners during 

school days to sell merchandise in markets`. The Community should identify alternative 

economic activities to involve pupils and which will not interfere with pupils` education.Aged 

parents/care giver/guardians that may not be able to control the children under their care but are 

in primary schools should be assisted to do so.School related variables which influence pupils’ 

absenteeism such as teacher absenteeism should be addressed.Child friendly schools concept 

should be aggressively implemented to enhance good teacher/pupil interaction.  Head teachers 

should hire experts during parent meetings in the schools to educate parents about the 
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following;Parenting style, adoption of parenting styles suitable to the personality of each of their 

children. The community should address poverty related issues which causes absenteeism such 

as lack of: food, text books. 

Suggested Areas for Further Research 

Studies should be carried out to investigate Parents’ apathy towards pupils learning in primary 

schools. 
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Abstract 

This paper explores literature on one of the most rampant vices (academic dishonesty) that have 

existed in institutions of learning for many years. A number of studies have documented and 

demonstrated alarming cases of academic dishonesty in several countries. Kenya has not been 

spared and a number of measures have been put in place to deal with the vice in learning 

institutions and national examinations. Academic dishonesty poses a significant threat to the 

academic integrity of institutions of learning as well as the proper development of students' 

academic skills, since it undermines the learning process. Research evidence points at some 

factors that have contributed to lack of academic integrity among students including: pressure for 

good performance, heavy academic workload, pressure to please family and guardians, lack of 

awareness of institutional regulations,  poor language skills,  limited access to reading materials, 

peer influence, lack of ethics in a self-centered society, readily available internet information 

among others.  These factors can be categorized as either individual or contextual.   Among the 

interventions measures that have been tested and found to work to some extend include honor 

codes, detection measures, discontinuation from pursuing studies and cancellation of 

examination results. Despite the tough measures, the problem has not been completely 

eliminated. To minimize the problem, there is need to evaluate research undertakings with the 

aim of putting in place tried and tested methods that have been shown to improve the integrity of 

the examination process like what has been done in the past years in relation to the Kenyan 

national end of primary and secondary examinations.   

 

Key words: Academic integrity, prevalence, intervention, academic dishonest 

1.0 Introduction 

Academic dishonesty manifests itself through several forms of cheating. This behavior poses a 

serious threat to the academic integrity of the individual and the institutions involved.  Certainly, 

academic dishonesty is an individual, institutional as well as a societal problem. It affects the 

candidates involved, the institution, faculty, and the administration (Boehm, et al., 2009; Decoo, 

2002; Fontana, 2009; Lipka, 2009; Rosamond, 2002; Wilkerson, 2009). Employers are likely to 

avoid candidates from institutions associated with academic dishonesty since they are likely to 

taint the image of the organization.  

Dishonesty, both in academic and employment sectors, has been a part of human problem since 
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ancient times. For instance, in ancient China, civil service job applicants were separated during 

exams to prevent cheating, since the penalty for being caught was death (Jackson, Levine, 

Furnham& Burr, 2002). According to Jackson et al., theft by employees is responsible for the 

loss of between 5 and 50 billion dollars per year. Dishonesty and lack of integrity in the work 

place is likely to be an extension of lack of virtue of character that learners failed to develop 

while in school.  

Academic integrity is a critical benchmark of every profession. In the past, special attention has 

been dedicated to addressing academic dishonesty (AD) in various levels of education with an 

aim of preventing the potential transfer of bad practice to the workplace. In order to effectively 

address AD in institutions of learning, information about prevalence, causes and barriers to 

effective intervention strategies is needed. This paper is an attempt to bring to light research 

evidence pertaining to issues surrounding academic integrity that no doubt compromises the 

ability of professionals to be innovative in their areas of specialization. The question arises as to 

why teachers and other educators would condone, perpetuate and aid learners to get involved in 

academic dishonesty in order to achieve high academic grades that will eventually earn them a 

job and hence transfer the problem of integrity into the job market.  

Academic integrity is important because the people you deal with can trust and rely on you to act 

honestly and fairly in whatever responsibilities are assigned to you in a learning institution and in 

your future career.  When people know that you believe in doing the right thing, and that your 

behavior is consistent with that belief, they trust you. People of good integrity develop the 

reputation of being honest, fair, trustworthy, reliable and so on.  

The school curriculum covers mainly three domains (cognitive, psychomotor and affective). The 

affective domain whose main concern is to ensure the development of good character including 

good morals, is put to test when learners engage in academic malpractices that are later mirrored 

in the larger society.  Higher levels of education tend to concentrate on the cognitive domain at 

the expense of the other two.  

Maintaining academic integrity is important for an institution because it provides value to the 

academic qualifications acquired as well as the institution. Employers prefer to hire graduates 

whom they believe to have high personal integrity in addition to good qualification.  

Acting with integrity is beneficial to the individual since it can reduce a lot of unnecessary stress 

in life, making one happier, healthier, and more productive. A candidate who goes into an 

examination room with an intention of cheating may suffer unwarranted anxiety that may 

interfere with the normal thinking process to an extent of performing poorly when the chance to 

cheat is thwarted or do not arise. 

Academic cheating can occur at either the institutional or individual level. At the institutional 

level, attempts are made to have inflated scores perhaps to ensure that students do well. This 

might happen at transitional levels where the awarding body is external.   

2.0 The Concept of Virtue of character, Academic Integrity and Dishonesty 

Academic integrity involves upholding ethical standards in all aspects of academic work, 

including learning, teaching and research. It involves acting with the principles of honesty, 
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fairness, trust and responsibility (University of Wollongong, 2017). Academic integrity is a broad 

and inclusive term used to identify ethical conduct in educational contexts. 

Academic integrity involves honesty in the preparation, completion, and submission of 

assignments and examinations, as well as the interactions that occur among students, and 

between educators and their students (Bertram Gallant & Drinan in Can J High Educ. 38(2):25–

44, 2008;Devlin in J High Educ. Policy Manage 28(1):45–58, 2006). 

On the other hand, Guthrie (2009) defines academic dishonesty (AD) as any academic behaviour 

that does not comply with stated assessment requirements and other institutional policies; when 

students behave in ways intended to gain undue benefit in relation to their assessment. A virtueis 

a traitof character, manifested in habitual actions that are good for a person to have. The term 

also refers to the quality of doing what is right and avoiding what is wrong.  

Adams State University in the United States of America provides a list of academic dishonesty 

behaviours including, but not limited to the following:   

• Copying from another student’s examination,  

• Purchase of a term paper and turning it in as one’s own,  

• Feigning illness to avoid an examination,  

• Submission of the same term paper to another class without permission,  

• Studying of a copy of an examination prior to taking a make-up examination,  

• Providing another student answers during an examination,  

• Use of notes or book during an examination when prohibited,  

• Turning in a “dry lab” without doing the experiment,  

• Sabotage of someone else’s work (on disk, in lab, etc.),  

• Collaboration on homework or take-home examinations when instruction called for 

independent work,  

• Providing test questions to student, 

• Sharing of answers during an examination by using a system of signals,  

• Plagiarism: appropriating or passing off as one’s own work the writings and ideas of 

another person, i.e., copying without giving credit due, forgery, literary theft, or 

expropriation of the worker of others, 

• Writing assignments for another student,  

• Alteration or forging of official university document,  

• Violation of copyright(s),  

• Cheating on examinations, papers, and assignments,   

• Purchasing or requesting the service of completing course requirements from a third party 

source,  

• Utilization of unapproved electronic devices during testing (i.e. cell phones, tablets, 

media players, etc.), 

• Coercing a third party to complete an examination on your behalf,  

• Providing or falsifying information on registration, examination request forms, etc., 

• Supplying or using work or answers that are not your own, 

• Providing or accepting assistance in completing assignments or examinations, 

• Interfering in any way with someone else's work, and 

• Stealing an examination or solution from the teacher.  
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Plagiarism which is a serious form of academic dishonesty occurs when a person represents 

someone else’s words, ideas, phrases, sentences, or data as one’s own work (Higbee& Thomas, 

2002). When submitting work that includes someone else’s words, ideas, phrases, data or 

organizational patterns, the source of that information must be acknowledged through complete, 

accurate and specific references. All word for word statements must be acknowledged through 

quotation marks. This is a more serious violation at postgraduate level.  

3.0 Prevalence of Academic Dishonesty 

Academic dishonesty may be more widespread than one can imagine. It may not be possible to 

get statistical data from all parts of the world. However, available research shows that it is a 

universal phenomenon to be found in many geographical regions of the world. Empirical studies 

indicate that cheating by students in post-secondary institutions is prevalent in many countries, 

including Poland, Germany, Spain, Portugal, the Middle East, Nigeria and Taiwan (Hughes, 

Butler, Kritsonis&Herrington, 2007; Teixeira & Rocha, 2008; McCabe, Feghali& Abdallah, 

2008; Olasehinde-Williams, Abdullahi&Owolabi, 2003; Lin & Wen, 2007). 

 

In their survey of undergraduate students in Western Pennsylvania Lord and Chiodo (1995) 

found that 83% of the respondents had cheated in the past or during the current academic year, 

80% had admitted to using crib notes or written science terminologies on their shoes, wrists or 

other parts of their bodies during minor quizzes and over three quarters admitted cheating on 

major examinations and projects. 

 

A survey of 700,000 students in America, 80% of the respondents admitted as having engaged in 

academic dishonesty (Clayton, 1999; Morales, 2000).  Approximately 80% of high achieving 

high school students and 75% of college students admitted having cheated (Anderman, 2000). 

About 88% faculty members as have been reported as having witnessed academically dishonest 

behaviors in their students (Morales, 2000). According to kiogotho (2009), nearly 21% of 

students who say cheating is bad still engage in the behavior. Kenya has not been spared from 

this vice. According to Siringi (2009), over 60% of students in colleges and universities in Kenya 

admitted having cheated in examinations. According to Khaemba (2008), 1.5% of students who 

sat for Kenya Certificate of Secondary Education (KCSE) examination were reported to have 

cheated. In the year 2008 KCSE examinations Masaba District had 0.56% cases of cheating, 

second to Migori District which had 0.79%. During the 2017 KCSE examination, results for 

1,205 candidates alleged to have been involved cheating were cancelled (Magoha, 2018). 

 

In a study conducted by Lambert et al. (2003), 83% of students admitted to have been involved 

in some form of cheating. Some students reported being involved in the vice more than once. 

Research evidence among researchers suggest that plagiarism is on the rise in Western countries 

(Ashworth, Freewood, & Macdonald, 2003; Hayes &Introna, 2005). The reasons why students 

plagiarize are varied and include academic pressures, poor planning, poor preparation, excessive 

workload, opportunities for cheating, cultural background, and prominent bad examples in 

society (Thomas, 2004). 
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Research in high schools show that 75% of students cheat on tests, and 90% cheat on homework. 

Similar findings have been reported in colleges. Moreover, it is evident that the rate of cheating 

have gone up over the past three decades (Stephens, 2004). 

In a study of 291 science students, 50% of them admitted to have cheated using the internet 

(Szabo & Underwood, 2004). Brandt (2002) found that students plagiarized in various ways 

including the following: 

i. Stealing material from another source and passing it off as their own; 

ii. Submitting a paper written by someone else and submitting it as one’s own;  

iii. Copying sections of material from one or more sources and deleting the full reference; 

and  

iv. Paraphrasing material from one or more source(s) without providing acknowledgement.    

Despite the tough measures taken against examination cheats including cancellation of   results 

and suspension from sitting for the examinations again, examination cheating seems to persist in 

many parts of Kenya.  

4.0 Antecedents of Academic Dishonesty  

There are a number reasons that make students to engage in academic dishonesty practices. 

Society has always insisted that students must acquire good qualifications for future 

employment, financial security, and for personal reasons (Choi, 2010; Cohen & Brawer, 2003; 

McCabe, Butterfield, & Trevino, 2006). Students often believe that they will receive better and 

well-paying jobs from future employers if they have exceptional grades (Norton, Tilley, 

Newstead, & Franklyn-Stokes, 2001). Good academic grades are considered as an important 

measure of success in society. This consideration has an impact on the lives of students, thus 

putting undue pressure on them (McCabe et al., 2006; Norton et al., 2001) and making them 

extremely concerned about the grades they receive (Choi, 2010; McCabe et al., 2006; Wilkerson, 

2009).  

McCabe et al. (1999) identified the factors that have been found to influence cheating, including 

pressure to get high grades, parental pressures, a desire to excel, pressure to get a job, laziness, 

lack of responsibility, lack of character, poor self-image, lack of pride in a job well done, and 

lack of personal integrity. 

Higbee and Thomas (2002) categorize causal factors to academic integrity as external and 

internal.  External factors include pressures to achieve good grades, the classroom environment 

and relatively low risk of detection, institutional policies on academic honesty, and performance 

and achievement issues.  Internal factors include personality characteristics, test anxiety, 

demographic factors among others.  Self-discipline is important for a student to resist the 

temptation to cheat in examinations.  

Student cite a diversity of reasons as to why they cheat. Some have cited ignorance (Jocoy, 

2006), poor professors and teaching environments (Sterngold, 2004), inadequate policies and 

penalties regarding academic dishonesty (Macdonald & Carroll, 2006), peer influence (Brown, 
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2002), opportunity (DiCarlo, 2007), availability of information from the internet, the need to get 

a good job; and a cheating culture in our society (Langlais, 2006; Sterngold, 2004). 

The availability of information from the internet has aggravated the problem of academic 

dishonesty. Available literature suggests that the internet and technology play a major role in the 

increasing number of students who are involved in academic cheating (Harper, 2006). The 

prevalence of digital resources provides an environment where academic dishonesty such as cut 

and paste plagiarism can be extremely easy. Researchers have found that the computer, and/or 

the Internet, has been the most misused and abused technologies in academia (Boehm, et al., 

2009; Hansen, 2003; McCabe, 2009; Park, 2003; Roach, 2001; Szabo & Underwood, 2004; 

Wood, 2004). This implies that information and communication technologies have made 

academic dishonesty easier than ever before (Underwood &Szabo, 2003).  

Gomez (2001) reported that many students tend to view cheating as a victimless crime, and 

students are demonstrating the application of the no big deal phenomenon. Students would 

perhaps argue that it does not cause any harm to a third party. After all it is their lives that will be 

affected.  

Some institutions are also to blame for the vice. Cheating and unethical behaviors are often 

tolerated by administrators and faculty who are concerned about maintaining their reputations as 

well as the stress associated with being involved in the university disciplinary processes 

(Boehm, et al., 2009; Danielsen, et al., 2006). 

Lowered risk of punishment (Leming, 1980), peer behavior and peer disapproval are some of the 

situational factors identified as having a role to play in student cheating (McCabe & Trevino, 

1993, 1997).  

 

Reports by students engaging in examination malpractice show that majority (90%) consider it 

wrong yet about 76% of them report having cheated at least once in high school or college. 

Detection by teachers and professors was reported to be as low as 1.3%. This seems to suggest 

that not getting caught could reinforce students to engage in academic dishonesty (Davis, et al. 

1992). It could be true that students are aware and share information on fellow colleagues who 

cheat and are rarely caught and punished, a situation that motivates more to cheat.  

 

5.0 Dishonesty in the Workplace and Society 

The long term impact of lack of the virtue of academic integrity cannot be overemphasized. 

Academic dishonesty appears to be a precursor to workplace dishonesty. Students who cheat on 

tests are more likely to engage in dishonest activities in the workplace than those who do not 

(Graves, 2008). Worse still, this may cause irreversible damage to their colleagues and more 

particularly those in high-risk professions such as engineering, medicine, dental hygiene, 

nursing, police force and so on. The reputation for the organization they work for cannot be 

spared either. Many employers nowadays demand competent graduates whose integrity is 

unquestionable and uphold high ethical standards in order   “to cope with the pressures and 

complexities of working in a rapidly changing, competitive environment” (Zahran, 1997, p. 124). 

For example, in Kenya it is mandatory in some professions (teaching, police force etc.) to present 
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a certificate of good conduct before one is considered for a job.  

 

Whether we admit it or not, those students who cheat are the same people who will be 

responsible for civil society and the economy. They are the future employees who will serve our 

food, clean our buildings, vaccinate our children, provide us with prescription drugs, and report 

our news and so on. There is little or no doubt that the problem of dishonesty in the academic 

system will very easily generalize over into the work setting. Academic dishonesty leading to 

workplace dishonesty has the ability to do harm to members of the society who count on its 

workers to be innovative, productive and honest.  

 

Nonis and Swift (2001) after reviewing a number of past studies concluded that students who 

engage in academic dishonest are more likely to engage in dishonest behavior on the workplace. 

The many instances of workplace dishonesty supports the argument that the issues of integrity in 

society have their root cause in the academic lives of learners. 

 

6.0 Intervention Measures  

Society cannot afford to watch academic dishonesty keep on increasing and destroying the core 

of our academic institutions which is mainly to bring out the best talent and nature innovation 

and creativity.Widespread abuses of academic integrity may lead to endemic corruption 

(Crittenden, Hanna, & Peterson, 2009). At the university level, a reputation for academic 

dishonesty will dilute degrees and potentially threaten the institution’s accreditation. 

To be effective, intervention initiatives require consistency and should emphasize on the norms 

and core values of the institution and community (Carpenter, Harding, Finelli, & Mayhew, 

2005). In case dishonesty prevails over integrity, the notions of independent thinking, intellectual 

property, the struggle of original thought, and academic freedom will all be at risk.   

In a study carried out in Malaysia, Shariffuddin and Richard (2009) reported that even if 

preventive measures were to be taken, it was not possible to stop academic cheating completely 

although it could be deterred or minimized to a certain extent. This is because more creative and 

innovative techniques are used to cheat successfully. It is unfortunate that the students whom we 

are training to be innovative and come up with new inventions are putting into practice their 

innovativeness in discovering new methods of cheating.  

Communication concerning academic integrity and the desire for more substantive sanctions for 

violation are perceived as some of the effective preventive measures (Gambill & Todd, 2003).  

Sensitizing students has been identified as one of the possible approaches of dealing with 

academic dishonesty (Duff, Rogers, & Harris, 2006).Students can be provided with copies of the 

honor codes which may lead to lower levels of academic dishonesty because they clarify 

expectations and definitions of cheating behavior (McCabe et al., 1999, p. 212).  

Sabieh (2002) suggests that students are more likely to avoid engaging in academic dishonesty 

once they understand why it is important that they comply with examination rules and 

regulations as well as how to properly express themselves in writing. Organizing workshops on 

academic integrity topics including partialism is another approach which learning institutions can 
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adapt to minimize the vice. The table below presents a summary of some of the methods used in 

cheating, detection and proposed preventive measures. 

Table 1. Summary of methods used in cheating, detection and prevention  

(Kevin Yee & Patricia MacKown, 2010:8)  

 Other strategies that have been used to minimize academic cheating include the following: 

i. Communication of policies for dealing with academic dishonesty (Michael & 

Williams, 2013); 

ii. Reminding students that academic dishonesty is injurious to their future life; 

iii. Allowing students to collaborate, particularly for homework assignments, 

since students will see no need to steal (Stephens, 2004); 

Cheating Method Detection Method Method 

Prevention 

Cell – photo: take photo of test 

question, send to someone at 

home, get silent textreply 

Watch for cell phone usage of any 

kind 

Prohibit cell 

phones in test 

environment 

Calculator – program: type 

formulas or cheats into calculator 

before test begins 

Patrol room frequently; watch for 

frantic clearing of calculator results; 

watch for “flipping through” 

calculator readout 

Prohibit calculators 

in test environment; 

OR ask department 

to invest in a box of 

“simple” 

calculators to share 

for tests 

Calculator – sharing: program 

cheats ahead of time and let 

someone else use the calculator 

during the test 

Watch for sharing of calculators Prohibit calculators 

in test environment; 

OR ask department 

to invest in a box of 

“simple” 

calculators to share 

for tests 

iPod – professor: listen to 

recorded lecture during the test; 

possible to hide earphone wires 

behind long hair  

Scan for earphone wires; patrol room 

nonstop 

Prohibit iPod 

usage; require 

devices to be 

placed into 

backpack below 

desk 

iPod – student: prerecord yourself 

saying formulas and cheats; listen 

during test  

Scan for earphone wires; patrol room 

nonstop 

Prohibit iPod 

usage; require 

devices to be 

placed into 

backpack below 

desk 
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iv. Letting students know that you trust that they can succeed in class without 

cheating (McBurney, 1996); 

v. In case students are motivated to cheat by fear of failure, consider assessing 

their learning through a variety of different mechanisms to minimize the 

temptation to cheat (Gooblar, 2014; Pope, 2014); 

vi. Make assessments fair (Stephens, 2004); 

vii. Try to structure assignments in such a way to make it very hard to plagiarize 

(McBurney, 1996); 

viii. Take control of the testing environment, and keep your eyes open (McBurney, 

1996); 

7.0 Conclusion  

From the literature that has been conducted in the past, it appears that it has not been possible to 

successfully deal with the problem of academic dishonesty.  Despite the stringent measures that 

have been instituted on students caught cheating, the vice continues to persist. The evidence 

available seems to point to the fact that academic dishonesty somehow leads to workplace 

dishonesty.  

 

Nevertheless, the studies that have been done on this area have helped to shed some light on the 

extent and magnitude of the problem. Learning institutions and all stakeholders can be able to 

borrow some of the preventive measures that have been shown to minimize the problem since it 

appears that it may be difficult to completely eliminate the problem of academic dishonesty.   

 

8.0 Recommendations  

Educational institutions and various stakeholders need to increase sensitization efforts towards 

awareness on regulations regarding academic dishonesty. Stakeholders need to ensure 

consistency and firmness in the implementation of recommended sanctions against examination 

malpractices. This way, students will get to know the seriousness of the matter.  

Parents and managers of institutions should try to minimize the pressure on good grades, high 

academic workload and other factors that have been identified as some of the leading causes of 

academic Dishonesty. Clear communication on policies on examination malpractices is critical in 

order to minimize the problem. Zero tolerance of academic offences can work towards 

minimizing the vice.  
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ABSTRACT 

The emergence of new information and communication technologies that can be used to enhance 

teaching and learning environments provide both an opportunity to transform delivery of 

education and a challenge in its adoption. With the proliferation of portable and adaptable 

technologies, it is currently possible to access educational content anywhere with internet 

connectivity.  This has heightened the interest for online learning and most academic institutions 

now provide options for both face -to- face and electronic leaning.  Hence the need arises to 

prepare faculty to adopt the emerging approaches in teaching as they integrate technology in the 

delivery of instruction. The learners also need orientation in order to adapt to the virtual and 

online learning environments. An important factor in the success of managing online instruction 

is the training of faculty before launching online courses and provision of support throughout the 

study. The emphasis placed on training of faculty for online instruction, will determine its 

success or failure. It is important to determine and address the needs related to online instruction 

appropriately.  With the dynamic technological advances, it is critical that faculty are updated on 

new learning devices in order to provide learners with interactive, rich and engaging online 

content.  There is need to rethink teaching and learning as we embrace innovative approaches 

such as utilization of e-learning platforms, social media, you-tube, open educational resources, 

initiating collaborations and partnerships with industry and educational institutions. Integration 

of information and communication technologies into teaching and learning offers significant 

potentials for higher education institutions resulting in transformations in delivery approaches 

and presentation of content. This paper is based on the experience of training and supporting 

faculty and students at institutions of higher learning.  It explores innovative approaches that 

enhance instruction and highlights the challenges faced by faculty when transforming roles from 

face-to-face teaching to managing digitized learning environments.   

 

Keywords: E-Learning Technologies; Online Instruction; Digitized Teaching; Course Design 

 

INTRODUCTION 

 

The world today is driven to a large extent by Information and Communication Technologies 

(ICT). The proliferation of these technologies in the work place, learning environment, sport and 

entertainment arenas is a clear indication of their significance. Different sectors have integrated 

technologies in their service delivery and task performance to varying degrees. However, the 

bottom line is that the operational environment has gone digital and the devices metamorphose at 
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amazing speeds. This therefore implies that continuous exposure to the emerging information 

and technology devices, development of digital skills and literacy are imperative for 

effectiveness and efficiency in all our day to day undertakings, otherwise there is risk of digital 

exclusion. 

 

Training and support of faculty is an important factor in the success of running online 

instruction. As faculty venture into the online learning realm, they require support to make the 

transition from traditional classrooms to online instruction (Johnson, 2003: Pelz, 2004). The 

emphasis placed on training of faculty for online instruction will determine its success or failure. 

It is important for those responsible for online support services to assess faculty deficiencies in 

terms of technical and pedagogical skills in order to determine the needs related to online 

instruction. There is need to rethink teaching and learning for the online environment in order to 

cater for the online learners’ unique environment in which they are working, which includes both 

the virtual classroom and their off-campus world. 

 

Integration of information communication technologies into teaching and learning offers 

significant potentials for higher education institutions and new challenges for faculty as they 

venture into the digital realm. There is therefore a need for faculty to acquire new skills and 

enhance their capacity to facilitate the new kind of instructional approaches in the digital 

environments. 

 

Objectives  

 

This paper was based on the experience of training and supporting faculty at institutions of 

higher learning.  The objectives were to: 

determine the attitude of both the instructors and learners towards online learning 

establish the challenges faced by faculty when changing roles from face-to-face teaching to 

managing online classrooms. 

To identify the skills gaps to be addressed for effective implementation of online teaching and 

learning. 

 

METHODOLOGY 

 

The data was collected during the training sessions. Questionnaires (Pre and Post training) we 

administered at the beginning and end of each training session. In addition, the behavior of the 

participants was observed throughout the training period, checking on questions asked, requests 

for support during practical sessions and reactions to information provided. At the end of the 

training, the data was analyzed and compared. 

 

We sought through the questionnaires to determine the attitude, literacy levels with regard to the 

technological applications such as navigation within the eLearning platform, identifying useful 

instructional links on the Internet and integrating the information for instruction, appropriate 

instructional strategies and the skills gap with regard to the devices and tools for application.  A 

sample of the questions asked included:  

Pre-training Questionnaire 

Have you heard of online/eLearning? 

Have you used an eLearning platform to teach or study? 

Please indicate your level of ICT literacy (Basic, proficient etc.) 
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How do you use Internet? 

What are your expectations of this training? 

Post-training Questionnaire 

How did you find the services provided for this training? 

How would you evaluate the relevance of the issues discussed in the presentations? 

Please rate the following statements after this training: I have a better understanding of - (a) 

online/ eLearning, (b)distance education, (c) Self-Learning Instructional Materials (SLIMs) (d) 

Learner/ Content Management Systems (LMC/CMS), Support services, Discussion / chart 

forums. 

Are you now ready to offer your courses online? If no please elaborate. 

Would you require more training? If yes, suggest areas for further training. 

 

RESULTS. 

 

The results were categorized into three broad areas namely attitude related, technological and 

pedagogical challenges. In most cases, those being introduced to online learning for the first time 

were skeptical that real learning with intended outcomes could be achieved through such 

approaches which were not conventional. The attitude was even more negative for those who had 

challenges in utilizing the technological devices which formed the media for delivery of 

instruction. Finally, the innovative approaches possible under the virtual learning environments 

meant that the instructors had to learn new approaches of delivery simultaneously with learning 

new skills on how to utilize the emerging digital devices and applications.  

 

Attitude faculty 

 

A majority of the lecturers who have attended the training sessions carried out in a number of 

higher education institutions in East Africa indicated that they have neither taught nor undertaken 

online courses for credit.  However, as these institutions begin to embrace online teaching, the 

level of anxiety and uncertainty have remained high, sometimes leading to resistance to change 

or total rejection.   Faculty were divided about whether courses delivered online can achieve the 

same learning outcomes as those delivered face-to-face. Some still view online teaching to be 

less effective than traditional classes when it comes to interaction with students during class. 

 Other faculty members also expressed the view that online courses may be especially ineffective 

when it comes to teaching of hands-on or practical courses that require skill transfer. 

 

Some of the faculty members further expressed a general feeling that creating and uploading 

learning content online would provide avenues for accessibility by anyone and can be 

downloaded to be used elsewhere. They felt that they would be expected to put too much effort 

in the design and development of the instructional content, for others to access freely 

disadvantaging them. Some doubted the employability of the graduates of online learning 

systems, questioning their competence. 

 

It emerged however, that after exposure through training, faculty developed a strong sense that 

online instruction is a way to enhance one’s teaching skills and increase student engagement with 

the learning materials. They further expressed that it helped them organize their work for 

efficient and effective delivery of instruction. This approach accorded the flexibility especially 

with regard to delivery time and were no longer tied to a specific location.  It was notable that 

faculty eventually admitted that online classes were more effective compared to traditional 
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classes when grading, communicating and monitoring individual students at a personal level. 

 

From our observations of the participants, we found that at the end of the training sessions, and 

with further continuous exposure and support, the attitudes of the faculty slowly changed and 

they became positive towards electronic/ online teaching. Some would even go ahead to offer to 

be champions in their schools to lead and convince others to embrace online teaching and 

learning. We therefore encouraged peer support urged them to form teams in their journey as 

they designed, developed and delivered instruction online. The transformation became a 

motivating factor in itself and we began getting positive responses and requests for training from 

those who had initially declined to participate. 

 

Training faculty 

 

Training forms the most critical foundation in the development of competence for online delivery 

of instruction. There is therefore a need to provide both formal and informal training 

opportunities to faculty in order to advance and also accelerate the integration of technology in 

their delivery of instruction.   Informal training sessions can be organized through competent 

liaison staff who are attached to different schools to provide support during the semester.  This 

provides for continued contact between faculty and training teams for sharpening of skills and 

providing support when students interact with online materials.  

 

A training almanac can be provided at the beginning of the semester and shared with schools 

who schedule themselves to attend training as per the dates provided.  Essentially, the training is 

tailored to provide the lecturers with basic skills to enable them become proficient in navigating 

through the learner/content management system.  The training is inclusive of a number of topics, 

such as, how to design online instruction, how to effectively engage students, how to manage 

discussion forums and learning how to handle new digital devices and applications.  At the 

beginning, it is imperative to do sensitization for the first-time participants.  This provides an 

opportunity to transform minds and eliminate negative attitudes from pre-misconceived 

perceptions about e-learning.  

 

Practical sessions provide the participants with a tangible experience on what to expect whenever 

they access the learner/ content management system. A pert from support on how to upload 

content, faculty are taken through the learner profiles to have an experience of what a student is 

encounters while interacting with instructional content.  All limitations attributed to an online 

learner are highlighted for faculty to consider when designing online instruction and avoid 

activities that could pose a challenge to the learner’s experience while using the learning 

management system.   A step by step procedure for including activities and resources putting into 

consideration pedagogical skills is undertaken to create quality interactive online course. A 

manual should also be provided both in print and on the eLearning platform. 

 

As a result of the exposure through training sessions, a majority of faculty become eLearning 

champions in their various sections.  This is because faculty tend to listen to other faculty rather 

than the instructors, providing a forum to share what worked for them at different times when 

faced with challenges. 

 

With the growing range of roles and responsibilities, faculty need to engage with ongoing skills 

upgrade at every opportune moment.  However, during the sessions it was evident that faculty 
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have competing priorities.  Finding time for multiple work responsibilities was an issue of 

concern for all faculty.  Faculty members were also concerned about how to achieve balance as 

they handle personal as well as professional commitments.   This resulted in participants 

dropping out from the training sessions or walking in and out of training rooms hence missing 

out on critical aspects of the training. 

 

It was established that some faculty who were very vocal about their course not being able to be 

adapted for online teaching, had a challenge with using the attendant technological devices.  The 

reason was attributed to an individual never having had a chance to use technology while 

undertaking their education and what was being introduced was unfamiliar territory. 

 

Issues of copyright and how much is acceptable material to be used from other sources was an 

issue.  Faculty had a feeling that their developed content would be accessible to everyone and 

others would publish their materials without their knowledge. Another major issue of concern 

that downplayed on the morale of faculty was on compensation.  There was concern about the 

time an individual would take to develop self-learning materials and the compensation. 

 

Faculty support 

 

The technical support team remains to be a great asset to the success of the online class once a 

course has been launched.    The team responds quickly to the technological hitches and 

unexpected issues that may arise.  This support provides a positive student experience and 

ensures that faculty feel that they have a recourse where their challenges can be addressed.  Their 

confidence level motivates them to continue teaching online.   Faculty who are supported fully 

by the technical support team and management become effective champions for online teaching 

and learning and can provide peer support to their colleagues. According to Vai and Sosulski 

(2011: 4), “a great deal of work and research has been done to determine what works in an online 

learning and teaching environment. As a result, standards and best practices have been developed 

to guide course designers and teachers” 

 

Once the course has been launched, students are given basic orientation on the Learner 

management system and enrolled in the course.   Faculty at times would be enthusiastic about 

online learning and would want to roll out an online course without prior preparation.  This 

sometimes leads to a number of challenges since there would be no resources in form of 

instructional content or activities that would engage the students asynchronously.  Challenges 

also emerge if there are no provision for students to participate in discussion forums, online chats 

or submit their assignments. 

 

In managing Students, enrolment into courses proved a challenge especially for large classrooms. 

 This was either due to students missing out during the orientation sessions or not keenly 

following instructions as guided.  A Lecturer would have an afterthought of having the students 

in groups for easy management and assessment for the large classes.  This needed manual 

allocation of groups on the system that would result in a student having registered in more than 

one group or would want to change groups after allocation had been done. 

 

Innovative approaches to delivery of education 

 

There is need to have a strong understanding of how to navigate through the learning 
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management system.   Knowledge of other web technologies and how they function would 

provide leverage for instructors in presenting their content well.  Faculty need to take advantage 

of opportunities for training and workshops, collaborate with colleagues who are currently 

teaching online, and request consultations with specialists. Some of the innovative delivery 

approaches include: e-Learning Teams; Open Educational Resources; Collaborative partnerships; 

Social Media Platforms; Flipped learning; Blended Learning; Student-led discussions; 

Cooperative Learning; Problem-based Learning; and Project-Based learning.  A number of the 

innovative approaches are addressed below. 

 

Use of open educational resources 

 

Open Educational Resources (OERs) are any type of instructional materials or content that are in 

the public domain or introduced with an open license. The nature of these open materials is that 

anyone can legally and freely copy, use, adapt and re-share them. OERs range from textbooks to 

curricula, syllabi, lecture notes, assignments, tests, projects, audio, video and animation.   These 

materials can be used by an individual to enhance their knowledge and training, as well as by 

students and educators around the world.  Open Educational resources encourage more 

independent and flexible learning opportunities for students.  The courses allow students to 

explore materials before enrolling, making them better prepared before they arrive in the 

classroom. 

 

Leading universities around the world provide free online courses that are open to the public. 

 This provides for easy access to more quality choices of courses for students in low-resource 

environments enabling the enjoyment of recorded lectures and video tutorials.  Just to name  a 

few reputable institutions such as; Yale University –https://oyc.yale.edu, Massachusetts Institute 

of Technology –https://ocw.mit.edu/index.htm, Harvard University -

www.extension.harvard.edu/open-learning-initiative, are among the many colleges and 

universities offering open online courses to the public.  Educators share their work with more 

individuals and enjoy wider influence since their materials are available to larger audiences. 

 

Through provision of a free license, educators can improve and adapt the learning materials to 

give students what they need to learn to achieve their goal.  New programmes that have been 

introduced at some universities especially in the developing economies, lack adequate learning 

resources that would provide insightful learning to students.  In one of the training sessions 

students were more eager to supplement their classroom learning with OERs which were 

available freely online.  One of the participants highlighted that the recommended text books for 

their course were highly priced and hence not affordable. The participants were therefore glad to 

discover the vast resources available for use free of charge. 

 

Building e-learning teams 

 

E-learning teams are collaborative groups of lecturers with the intention to improve their 

teaching methods and increase students learning.  These teams provide a forum where challenges 

encountered and success stories are shared thus diffusing the negative attitude towards online 

instruction.  The main benefit of e-learning teams is the opportunity for collaboration, peer 

mentoring, and support in the process of designing, developing and delivering online courses. 

 

It is easier to interact constructively and support each other more effectively for an e-learning 

https://oyc.yale.edu/
https://ocw.mit.edu/index.htm
http://www.extension.harvard.edu/open-learning-initiative
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team when in smaller groups of about ten (10) members.  The members in the team get to know 

each other well enough to understand their strengths and weakness and agree on a common 

framework of operation.  This minimizes conflict and enables the team members to derive value 

form the collaboration. To run the team efficiently, roles should be assigned to members to 

provide coordination among themselves and any other eLearning support services that they can 

access.  The team should create opportunities for regular interaction to enhance moral support 

and tackle any challenge that may arise in the course of rolling out the online course. 

 

Collaborations and partnering with other institutions 

 

It is important to partner with institutions that have had success in implementing online teaching. 

 Faculty have the opportunity to share ideas and learn from different experiences. From 

observationsgathered at a number of universities in the region, it was evident that the challenges 

experienced were similar to a greater extent in terms of workload, attitude, infrastructural, 

pedagogical and technological challenges.  There was reluctance from lecturers to take up online 

teaching citing reasons such as too much workload and not having received adequate training for 

them to be proficient. Issues with compensation and facilitation from management on availing 

resources for developing online materials were highlighted as barriers to embracing online 

teaching. Another issue of contention was on the ownership of copyright for the Self-Learning 

Materials (SLIMs) designed and developed. 

 

E-learning platforms 

 

The type of eLearning platform an institution selects will depend on the programme content they 

want to be delivered online. That, in turn, depends on a number of factors such as the curriculum, 

what students should know and be able to do as they navigate and interact with the platform, 

technical devices and applications and the skills of online instructors. Unique requirements for 

delivery of content for online courses, is a major challenge when selecting the right eLearning 

learning platform. An institution will need to focus on the learner and the outcomes they must 

obtain from progressing through the online courses. There should also be consideration on the 

features that will be required to deliver the instruction.  All learning management systems 

contain an array of features. One may consider some ‘must have’ features such as analysis of 

learner outcomes, a chat space for learners, or the ability to carry multiple content formats from 

text to videos, and those elements necessary to dispense the content seamlessly, and intuitively, 

to learners. 

 

There is need to understand the technical skills of those who will be using the system keeping in 

mind how and when they will access the system. Today, the digital instruction is mostly 

asynchronous, meaning it takes place on-demand rather than during scheduled times and in 

defined locations.  Therefore, it is important to ensure that the learning management system 

selected has a mobile capability, for learners to have constructive and productive experiences 

whether on a desktop, tablet, smartphone or any other digital device.  For any new system and 

applications installed, training must be provided for the users to familiarize themselves for 

greater proficiency leading to maximin utilization.  

 

Commercial Learner Management systems sell through a subscription and come ready to use.  

The provider handles any technical problems and maintenance and performing scheduled visits 

to carry out software updates.   An open source system may be a better solution for institutions 
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that have in-house software developers and are able to customize the Learner Management 

System to accommodate their unique requirements.  An open source LMS is sold with partial 

coding that the purchaser must complete before use. This therefore means that the institution 

must invest in system developers to support and maintain the system. For a cloud based LMS, 

the software resides on a remote server maintained by the vendor. This type of LMS deploys via 

a browser, and customers are charged a subscription fee. An on-location LMS is installed on the 

purchasing company’s server. Buyers typically pay an annual license fee and are charged for 

other installation and support services if required. Factors to consider include the size of your 

organization, the cost, how customized the learning environment must be, and the data security. 

 

The possibility of institutional growth, with more courses of different types and varying cases of 

use will have an effect on the LMS capability of expansion.   Online learning is growing fast and 

becoming not only more accepted but more expected, hence the Learning Management System 

must be flexible enough to seamlessly adapt to the anticipated learning opportunities that 

continue to emerge. 

 

Use of social media platforms 

 

Social media is a group of internet-based applications that build on the idea and technology 

foundations of web 2.0 which allows creation and exchange of user-generated content.  Social 

media has gained credibility over the years as a trusted source of information and platform where 

organizations can interact with audiences.   The use of social media in education provides 

students with the ability to get more useful information, to connect with learning groups and 

other educational systems that make education convenient.  The social network tools afford 

students and institutions with multiple opportunities to improve learning methods. Through these 

networks, one can incorporate social media plugins that enable sharing and interaction. Students 

can benefit from online tutorials and resources that are shared through social networks and 

content management systems. 

 

Social platforms such as Facebook, YouTube and Instagram are being used to communicate 

campus news, make announcements and provide students with useful information.  This has built 

engagement between the institutions and students which help in addressing many student issues 

through the group interactions.  Video is a prominent tool on social media that is effective and 

can be used to share useful videos that inspire students and help them in enhancing the 

understanding of their course content. Twitter as a social platform through the use of the hashtags 

has been used to engage students in online discussions that are helpful. 

 

 

Social media offers audience and subject monitoring tools that are useful and it is one of the best 

platforms to extract data. Students can find out how the majority of people feel about a particular 

topic or how experts perceive and advice on specific issues. This can help students compile and 

produce useful content for research. Whether students are working on an assignment, working on 

a project or trying to gain more insight on a subject, some of the best information and results can 

be extracted from social media. 

 

 

Connecting with experts on topics through social media is made possible at amazing speeds. 

These provide a great opportunity to interact and engage instantly with experts on various 
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subjects and receive immediate responses to questions and guidance on topics that one may 

require support. Social media has the ability to broaden student’s perspectives on various 

subjects and avails new informative materials. 

 

 

CONCLUSION 

 

Institutions of higher learning should embrace the emerging digital technologies by integrating 

them into their teaching and learning systems and ensuring that both the instructors and learners 

are trained on a continuous basis to keep them competent and updated. This will lead to positive 

attitudes, greater levels of technology integration and higher motivation levels. In addition, they 

need to capture the benefits offered by emerging digital technologies that support online 

instruction and embed best practices in their teaching and learning culture to enhance quality and 

greater participation of the learners.  Thus, there is need to keep abreast with the technology as it 

evolves hence the need for frequent reskilling and training of both faculty and students. It is also 

critical to pay attention to the ideal choice of the e-Learning platform and professional design 

and development of instructional content. The bottom line is not the utilization of technology or 

not which makes the difference. It is how efficiently and effectively the technology is used to 

support teaching and learning that results in the achievement of the desired results. 
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ABSTRACT 

Organizational performance is important in justifying its existence and resources allocation. To 

enhance performance, Strategic direction has been identified has useful in promoting 

organizational performance. For Technical Training Institutions to achieve their core mandate in 

human resource training, the Government has emphasized on their development and 

implementation of strategic plans. Technical Training institutions have been operating with 

strategic plans for at least the last ten years; however no systematic study has been carried out 

to investigate the influence of these strategic plans on the performance of the institutions. The 

current study sought to investigate the effects of the strategic direction on performance in respect 

to enrolment, resources, quality and efficiency. The study used the cross sectional descriptive 

survey research design. Questionnaires were used for data collection. Instruments were tested for 

reliability by use of the cronbach’s alpha and a correlation coefficient of 0.75 was obtained. 

Validity of instruments was ensured by use of peer reviewers and research experts. The 

researcher personally administered the instruments; this helped in realizing a high return rate. 

Data was analyzed by use of both descriptive and inferential statistics including frequencies, 

percentages, means and the regression analyses and presented by use of tables and figures. The 

study established that the strategic direction had significant influence on the performance of 

technical training institutions. The introduction of the government policy has a moderating 

variable improved the model on organizational direction. The researcher recommends the 

alignment of the institutional philosophy, priorities, innovations and collaborations to the 

institutional strategic direction which could improve the performance of Technical Training 

Institutions. 

 

Keywords: Effect, Strategic Direction, Performance,  

 

INTRODUCTION 

 

Strategic planning is a deliberate process to envision the future and develop plans for interacting 

with the competitive environment to achieve that future (Pearce & Robinson, 1995). Strategic 

planning is an organization's process of defining its direction, and making decisions on allocating 

its resources to pursue this strategy. According to Byars (2001) a strategic plan is used to 

describe the steps taken by an organization in achieving its objectives and mission. In addition to 

this, Starkey (2004) points out that the mission is the first step of the strategic plan that defines 

the long-term vision of the organization. If an organization does not have a vision, then there is 

no reason for existing. Henry (2004) argues that this is the process for creating and choosing a 
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particular strategy to respond to future events and plan how to implement it.  

 

The concept of performance is vital in all organizations whether commercial; profitmaking or 

Not-for-profit organizations, private or public sector (Johnson, et al., 2008). Organizational 

performance is a measure of the extent to which the organization’s goals and objectives have 

been achieved. Such measure of achievement informs all the stakeholders of the extent to which 

organizations are succeeding in their business. Based on their object and context, different 

organizations use different modes of performance. Mazzarol and Rebound (2009) notes that, 

organizational performance can be measured as achieving sustainable growth over time using 

such indicators as annual turnover, the number of employees, size of assets and equity in the 

balance sheet, market share and profitability. However, Bolo, Muturia and Oeba (2010) observes 

that firm performance refers to how well or badly a firm is performing both financially and non-

financially thus exclusive use of financial achievements or indicators as the sole yardstick to 

determine organizational performance would be biased because organizations desire to achieve 

broad objectives. Kaplan and Norton (2008) suggest that, use of a balanced scorecard for 

measuring company performance that tracks the achievement of both financial objectives and 

strategic objectives is critical. 

 

Measurement of performance in educational institutions will therefore include academic 

excellence, land infrastructure development, discipline and school culture, quality and relevance 

of graduates to market skill needs, stakeholder satisfaction, financial stability and excellence in 

non-academic activities (Okwako, 2013). This is in conformity with Denison (2006) who argues 

that modern approaches in measuring performance should consider all aspects in the 

organization. Firm performance is therefore a very essential aspect of a firm because as March 

and Sutton (1997) puts it, performance comparisons become a basis for evaluating executives, 

making decisions about resource allocation of human and other resources, for writing history and 

for stimulating arrogance and shame. 

 

The desire for Strategic plans in Kenya commenced slowly and gradually back in the 1960s but 

has presently gaining currency and popularity (Yabs, 2007). The public sector finds the concept 

of strategic plans just as important as in commercial firms and hence Technical Training 

Institutions in Meru County are required to formulate strategic plans in tandem with the MoE’s 

strategic plan in order to foster the government’s agenda to provide trainees with the quality 

education and training (Birgen, 2007). Strategic plans are expected to positively influence 

performance by enhancing the financial and non- financial outcomes in the training institutions. 

This makes the strategic plans a necessary management tool for Technical Training Institutions in 

Meru County if these institutions are to justify their public financial support and produce 

graduates that help in meeting the country’s development vision.  

 

A number of scholars such as Cole (2004)  and Ansoff (1990) have argued that there is a positive 

correlation between strategic planning and performance while others argue that the relationship 

between planning and performance is inconsistent and thus still debatable (Barney 2007, 

Thompson et al, 2007). There have been studies on influence of strategic planning on 

performance in other education sectors. For instance, Mukokho (2010) studied the influence of 

strategic planning on performance of public universities in Kenya, the case of university of 

Nairobi, Gode (2009) studied influence of strategic planning on the performance of public 

secondary schools in Kisumu East, Ayieko (2011) studied strategic planning practices and 

performance of manufacturing firms. The above studies recommended for the development of 
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strategic plans to enhance performance in the studied sectors. A study of strategic planning and 

performance in public secondary schools in Rarienda District by Okwako (2013) indicated the 

importance of strategy planning in public secondary schools and therefore suggested a 

replication of the study in different parts of the county and other levels of education. Despite the 

critical role that the Technical Training Institutions play in human resource training and the 

concern raised with regards to the quality of graduate, the enrolment levels and resources in these 

institutions, the sectors seems to have been ignored by researchers which shows a knowledge gap 

that needs to be addressed. Do strategic plans influence performance in Technical Training 

Institutions in Meru County? The current study sought to determine the effect of strategic 

direction on the performance of Technical Training Institutions in Meru County. 

 

Research Hypotheses 

 

HO1: There is no effect of strategic direction on the performance of Technical Training 

Institutions in Meru County. 

 

METHODOLOGY 

 

The study used cross-sectional descriptive survey research design. The target population for the 

study was the 90 members of management in the three technical training institutions in Meru 

County. All the three technical training institutions (Meru National polytechnic, Nkabune and 

Kirua Technical Training Institute) which have implemented a strategic plan for atleast one 

complete cycle in the county were used for this study. The management of the training 

institutions participated in the study. These included the top management, made up of the 

Principal, the two deputy Principals, the finance officer and the registrar, the middle level 

management made up of the heads of departments and the dean of students and the lower level 

management, made up of the heads of sections participated in the study. All the 90 subjects 

participated in the study. 

 

Primary data was collected by use Questionnaires. Structured and unstructured items were 

included in the questionnaire. The questionnaires were administered to the top management, 

middle and lower level management. Closed ended items were categorical and likert scale 

format. To ensure the validity of the instruments, the researcher involved peers and research 

experts in the department of business in Kenyatta University. The researcher personally 

administered the instruments to the respondents. The data was analysed using both descriptive 

and inferential statistics. A regression analysis was conducted to establish the effect of the 

independent variable on the dependent variable.  

 

RESULTS AND DISCUSSIONS  

 

Demographic Characteristics of Respondents 

 

An item was included in the instruments that sought information on the duration that the 

respondent had served in their current management positions. This information is presented in 

Table 1. 
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Table 1: Duration served in the Current Position 

Duration of service Frequency Percent 

<2 years 22 17.7 

2-3 years 20 16.1 

4-5 years 19 15.3 

>5 years 61 49.2 

Total 122 98.4 

 

Information in Table 1 indicates that 49.2% of the respondents had served in their current 

position for over five years whereas 17.7% of the respondents had served for less than two years 

in their current positions. Having 49.2% of the respondents who had served in the institutions for 

more than five years means that respondents had experienced the planning and implementation 

of the strategic plans which was critical in the current study. 

The researcher sought information on the academic qualifications of the respondents. The 

responses are presented in Figure 1. 

 
Figure 1: Academic Qualifications of Respondents 

 

Information in Figures 4.1 shows that 42.7% of the respondents had a bachelor’s qualification 

while 32.3% had a diploma qualification. 

Competency levels in Strategic Planning 

The researcher further sought information from the respondent on their self-rating on 

competency in strategic planning. This information is shown in Table 2. 

 

Table 2 Competency Level 

Responses Frequency Percent 

Very competent 18 14.5 

Competent 44 35.5 

No Opinion 24 19.4 

Incompetent 1 .8 

No response 37 29.8 

Total  124 100.0 
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Information in Table 2 shows that 35.5% of the respondents rated themselves as competent while 

19.4% of the respondents held no opinion on their levels of competence in strategic planning. 

Only 14.5% of the respondents indicated that they were very competent in strategic planning. 

 

Development of the Strategic Plan 

The researcher sought information on who developed the institutional strategic plans for the 

Technical training Institutions. This information is presented in Figure 2. 

 
 

Figure 2 Development of the Strategic Plan 

Information in Figure 2 shows that at 31.5% respondents indicated that strategic plans were 

developed by the members of staff within the institution whereas 22.6% indicated that the 

institution used skilled staff on consultancy bases for the development of the strategic plans. 

Respondents at 19.4% indicated that institutions hired professional experts for the development 

of their strategic plans. 

 

Descriptive Statistics 

To achieve the objective of the study on the determination of the effects of the strategic direction 

on performance the researcher sought information on various dimensions of the strategic plan. 

The likert scale with a five level scale where 1 – no extent and 5 very great extent was used. 

Descriptive statistics of the mean and standard deviation were used to analyze the results. This 

information is presented in Table 3. 

 

Table 3 Organizational Direction 

Organizational Direction N Mean Std. Deviation 

Mandate  124 4.03 .569 

Vision 124 4.15 .404 

Mission 124 4.10 .400 

Philosophy 122 3.90 .536 

Goals 124 4.12 .374 

Objectives 122 4.20 .444 

priorities 124 3.94 .810 

Overall mean score 

 

4.07 .505 

The results in Table 3 yield an overall mean score of 4.07. Organizational objectives dimension 

of the strategic plan had the highest mean score (mean score=4.20, SD=0.444). Two dimensions 

were rated lowest philosophy (mean score=3.90, SD=0.536) and priorities (mean score=3.94, 

SD=0.810). This means that the dimensions rated highest are those that respondents could be 

able to relate directly with the strategic plans. There is need for the institutional managers to 

align the institutional philosophy and the priorities to the institutional strategic plans. 

.0

20.0
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Government Policy 

The researcher sought information on the extent to which the Government policy being a 

moderator variable impacted on the institutions’ strategic plan. This information is shown in 

Table 4. 

Table 4: Government Policy 

Government Policy N Mean Std. Deviation 

Accountability 122 3.98 .966 

Stability 120 3.84 .879 

Effectiveness  120 3.82 .869 

Regulatory quality 122 3.97 .852 

Rule of law 122 3.95 .822 

Control of corruption 122 3.90 .885 

Overall mean score  3.91 .879 

Information in Table 4.4 shows that the government policy impacted to a great extent on the 

strategic plans. Accountability (mean score=3.98, SD=0.966) and Regulatory quality (mean 

score=3.97, SD=0.852) were most important in the institutions strategic plans. Effectiveness 

(mean score=3.82, SD=0.869) and stability (mean score=3.84, SD=0.879) were rated least 

important in the strategic plans.  

 

Performance 

To achieve the objectives of the study, the researcher sought information on the performance of 

technical training institutions. Various indicators were used to assess the extent of performance 

by the Technical Training Institutions. This information is shown in Table 5. 

Table 5: Performance 

 N Mean Std. Deviation 

Quality 124 4.22 .657 

Quality of trainers 124 3.91 .884 

Quality of infrastructure  124 4.01 .888 

Quality of training tools 124 3.75 .976 

Quality of curriculum 122 3.87 .970 

Quality of skills 122 4.02 .643 

Quality of knowledge 120 3.88 .881 

Quality of graduates 120 3.73 .995 

Resources 120 3.89 .848 

Adequacy of training materials 120 3.61 1.079 

Infrastructure development 120 3.93 .909 

Human resource development 120 3.79 1.003 

Availability of teaching materials 120 3.25 1.204 

Workshop tools & equipment 116 3.66 .961 

Enrolment 118 3.77 .861 

Students Enrolment 122 3.86 .816 

Retention rates 122 3.78 .828 
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Completion rates 122 3.96 .648 

Efficiency 118 4.01 .722 

Efficiency of training process 120 3.78 .822 

Acquisition of practical skills 122 3.80 1.018 

Utilization of resources 121 3.83 .886 

 

The results in Table 5 reveal four indicators of performance in technical institutions with a mean 

of above 4.00. Quality (mean score=4.22, SD=0.657), quality of skills (mean score=4.02, 

SD=0.643), quality of infrastructure (mean score=4.01, SD=0.888) and efficiency (mean 

score=4.01, SD=0.722) were rated most important dimensions of performance in the technical 

training institutions. Availability of teaching materials (mean score=3.25, SD=1.204) was rated 

least among the various indicators of performance in the technical training institutions.   

 

Regression Analysis and Hypotheses Testing 

The hypothesis of the study sought to establish the effect of the organizational direction on the 

performance of technical training institutions. Simple regression analysis was done to establish 

the effects of the strategic direction on performance. Information on this analysis is presented in 

Table 6. 

 

Table 6: Regression Analysis on Strategic Direction and Performance 

  Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

  B Std. Error Beta 

(Constant) 1.694 .495   3.418 .001 

Organizational Direction .516 .121 .359 4.247 .000 

 R square=12.9%                                      F-Statistic=18.041(0.000<0.05) 

 

Table 6 shows the relationship between organizational direction and performance. This implies 

that 12.9% of the variation in performance can be accounted for by organizational direction in 

the model. Also the F-statistics of 18.04 (p-value 0.00<0.05) indicating that the overall model 

was statistically significant at 95% confidence level. The relationship between the organizational 

direction and performance was statistically significant (t=4.247, p-value 0.00< 0.05). This 

implies that for one unit increase in organizational direction, performance will increase by a 

factor of 0.516. The hypothesis that there was no significant relationship between organizational 

direction and performance was not supported in the current study. The predictive regression 

model can be stated as: 

Y = 1.694 + 0.516X1     

             Where  Y – Performance 

                        X1 – Organizational Direction 

                        1.694 – Constant 

                        0.516 – Is the estimate of the expected change in performance  

                                    when organizational direction is increased by one unit. 

These results are in harmony with the findings that strategic direction has an impact on the 

performance of organizations. Bart et al. (2001) study found that mission statements can affect 

financial performance, partially. The study also observed that commitment to the mission and the 

degree to which an organization aligns its internal structure, policies and procedures with its 
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mission were both found to be positively associated with “employee behavior”. Bart (1999) in 

another study of 103 Canadian Hospitals found a strong connection between mission content and 

degree of satisfaction with the mission as well as between mission content and degree of 

satisfaction with financial performance. However, Bart and Baetz (1998) in a study from a 

sample of 136 large organizations in Canada found out that that mission statements and some of 

their specific characteristics are selectively associated with higher levels of organizational 

performance. According to Ireland and Hitt (1992) mission statements provide critical direction 

for all types of organizations. Developing effective organizational direction can contribute to 

increases in a firm’s overall performance.  

 

Moderating Effect of the Relationship between Organizational Direction and Performance 

The researcher sought to establish the impact of the various dimensions of the strategic plan on 

performance in the presence of the government policy which was considered to be a moderating 

variable in this study. The results on impact of the organizational direction with the moderator 

variable are presented in Table 7. 

 

Table 7: Regression result of the Organizational Direction with government policy  

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

B Std. Error Beta 

1 (Constant) 1.764 .504   3.500 .001 

Organizational Direction .497 .124 .344 4.016 .000 

2 (Constant) 1.503 .465   3.234 .002 

Organizational Direction .242 .125 .168 1.939 .055 

Government Policy .331 .068 .423 4.893 .000 

1 R squared =0.118                    F-statistic=16.125(P-value=0.000) 

2 R squared =0.266                    F-statistic=21.574(P-value=0.000) 

 

As shown by the moderation results in Table 7, there is statistically significant change in the 

percentage of the variation explained by the interaction of the organizational direction and the 

government policy. The results indicates a change in R2 when interaction of organizational 

direction and government policy is introduced (r = 0.118 and 0.226). The significance results 

indicates a significant variation in relationship between organizational direction and performance 

on the introduction of government policy 0.242, 0.331; p-value = 0.055, 0.000. Although 

organizational direction influences performance the presence of government policy improves the 

relationship significantly. Based on these results performance can be predicted as follows:  

Y = 1.503 +0.242X1 + 0.331M 

             Where Y = performance of technical training institutions 

                         X1 = Organizational direction 

                         M= Governmentpolicy 

This implies that 0.331 is an estimate of the expected increase in the performance of technical 

training institutions corresponding to an increase in government policy. 

 

CONCLUSIONS 

Judging from the findings resulting from the data collected from this study, the results reveal 

some vital facts upon which the conclusions are based. One of the things we can deduce from 

this study is that strategic direction has significant influences on organizational performance of 
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Technical Training Institutions in Meru County. Organizational objectives dimension of the 

strategic plan had the highest mean score whereas two dimensions compared to the philosophy 

and priorities of the organizations captured on the strategic plans.  

The introduction of the government policy has a moderator variable in the relationship between 

strategic direction and performance results in a significant increase in the performance of 

Technical Training Institutions. 

 

RECOMMENDATIONS 

Based on the findings of the current study, the researcher made the recommendations that there is 

need for the institutional managers to align the institutional philosophy and the priorities to the 

institutional strategic plans. 

The Technical Training Institutions should enhance the competencies of the members of 

management through training. Training could a good method to equip members with knowledge 

and skills in strategic planning. 
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ABSTRACT 

School dropout for both boys and girls is an area of concern not only in Kenya but also in the 

whole world. The government of Kenya has placed certain measures to give basic education to 

its citizens by introducing Free Primary Education and Free Day Secondary Education. Despite 

this effort, students both boys and girls have been dropping out of school. The main purpose for 

the study was to investigate the influence of family size on boy-child dropout in public day 

secondary schools in Makueni County, Kenya. The study adopted descriptive survey research 

design. The target population comprised of all 11 day secondary schools in Kilungu Sub-County, 

Makueni County. Simple random sampling technique was used to select a sample size of 6 public 

day secondary schools out of 11; 6 principals and 6 class teachers while 300 boys were selected 

making a total of 318 respondents. Data was collected using questionnaires, interviews and 

document analysis. The collected data was analyzed using both descriptive and inferential 

statistics using the Statistical Package for Social Sciences (SPSS). The findings of the study were 

that family size influences boy-child drop out from public day secondary schools (r =+0.512). 

From the findings of this study the researchers recommended that the parents should be 

sensitized on the importance of boy-child education and that the government should provide 

funds to support boys-child education from poor families. 

Key words: Family size, boy-child dropout, day secondary schools. 

 

INTRODUCTION 

Education has been cited by economic experts as the corner stone for all economic and social 

stability within any country. Furthermore education has the power to alleviate poverty all over 

the world through developing people’s skills that increase personal income and therefore the best 

way to attain self reliance in economic growth and development (World Bank, 2004). Education 

for All (EFA) is a global commitment that strives to ensure that all children have access to 

education. The Universal Declaration of Human Rights adopted in 1948 declares that every child 

has a right to education. The world conference on Education for All (EFA) held in Jomtien, 

Thailand in 1990 sparked off a new motivation towards education for all.  

 

Kamanja (2012), argues that the boy-child of the 21st Century is faced with many problems 

which unless properly addressed will result in the society losing him. In America, educational 

systems are losing half of the students through school dropout. A recent study by the US 

Department of Education found that 3% of American students were dropping out or failing to 

graduate in the nation’s largest public district schools (Education Alliance, 2012). School dropout 

especially for boys is widely recognized as a negative event followed by various life problems. 

Although there has been progress in improving school participation since 1990 after the world 

conference on EFA in Jomtien, there are still high rates of drop out especially for boys which 

mailto:muenirose2014@gmail.com
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may be as a result of various socio-economic factors in many African countries (Smith, 2011). 

According to Kanes (2004), the problem of boy-child drop out globally has been on the rise. He 

pointed out that both high and low social classes of people are affected by the drop out of boys 

from school. According to his study, 30 % of students in United States leave school before 

completing the intended education cycle. A research carried out by Siddhu (2011) found that 

India has boy-child dropout rate of 12% while Asia has a dropout rate of 5%. In Kenya, 

education has been declared as a basic need to all children and is a legal requirement that each 

child should attend school and any person who fails to take his/her child to school will have 

committed an offence and can be taken to court (Basic Education Act, 2013). 

 

Archambault, Janosz, Fallu, & Pagani (2009), observe that causes of boy-child wastage vary 

from one country to another. A report appearing in The Standard Newspaper, November 8th 2013 

showed that   the dropout rate of girls in Kenya is 2% while that of boys is 2.1%. Another report 

in Standard Newspaper of 29th May 2014 indicated that the dropout rates in 23 sampled counties 

stood at 3.3% among boys compared to 2.5% for girls. A child’s dropout rate means that the 

resources used for providing education for that particular child are wasted because the child has 

not acquired the necessary skills, knowledge and attitudes to effectively participate in the total 

development of the nation (Parr, 2013). Wastage due to dropping out from school has caused 

concern to many governments, and other education stakeholders. 

 

According to Mutwol (2013), overall wastage rates in Kenya ranges from 30% - 40 %. This is 

very discouraging because the government uses a huge amount of public expenditure on 

education. According to 2011 Economic Survey report, the Ministry of Education, Science and 

Technology (MoEST) takes the lion’s share of the budget. For example, in the financial year 

2002 – 2003 the ministry was allocated 64.1 Billion shillings, with this figure rising to 193.3 

billion shillings in the financial year 2010 – 2011 (Mudemb, 2013). Findings from the Ministry 

of Education Science and Technology reveal that not all the students who enroll in secondary 

schools finish with their education cycle (MoEST, 2007). It is thus clear that some students drop 

out due to varying individual reasons. Moreover, despite the Constituency Development Fund 

(CDF) disbursement and bursary allocations to the needy students in Kenyan schools, boys in 

public day secondary schools have continued to drop out and thus a cause for alarm.  

 

Over the years the boy-child has become vulnerable and endangered as far as education is 

concerned (World Bank, 2004). A report from the District Education Officer (DEO) Kilungu sub-

county education office on enrolment and dropout (2013) indicated that more boys than girls are 

dropping out of school, a matter of concern for this study. The report shows that between 2010 

and 2013, there has been a consistently high dropout rate among boys from public day secondary 

schools within Kilungu sub-county. For example in the year 2010 there were 1,489 boys at the 

beginning of the year and 1,480 at the end of the year showing a drop out of nine boys in the sub-

county. While in 2011 the number of boys in the sub-county at the beginning of the year were 

1,479 and 1,469 at the close of the year meaning 11 boys had dropped out. In 2012 the number of 

boys at the start of the year were 1,457 and 1,450 at the end of the year an indication that 7 boys 

dropped out of school; whereas at the beginning of year 2013 the number of boys were 1,444and 

the figure dropped to 1,436 at the end of the year meaning that 8 boys dropped out from school. 

This trend is an indication that the number of boys in public day secondary schools in Kilungu 

sub-county is consistently declining and therefore the need to investigate the influence of family 

size on boy-child drop-out rate in public day secondary schools in Kilungu sub-county, Makueni 

County. 
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Objective of the Study 

The specific objective of the study was to find out the influence of family size on boy-child 

dropout rate in public day secondary schools in Kilungu Sub-County, Makueni County.  

 

Research Hypothesis 

HO1: There is no relationship between the family size and boy-child dropout rate in public day 

secondary schools in Kilungu sub-county. 

 

LITERATURE REVIEW 

Several factors for school dropout have been identified in previous researches. Saliwanchik-

Brown (2009), for example found that family socio-economic factors, family composition, 

student engagement in school, retention and age all contributed to boy-child drop out. In a study 

by Pharris-Ciurej, Hirschman and Willhoft (2012), it was found that grade retention is the 

strongest predictor of boysdropout. In general status attainment and drop out, literature points out 

three main factors predictive of school success. Foley, Gallipoli, & Green (2009) indicate it is 

due to parental attainment; Inglis (2009) says it is intelligence while Saliwanchik-Brown (2009) 

says it is socio-economic status that leads to success in education. Researchers are therefore 

urged to assess the importance of all these factors and the extent to which they cause dropout of 

boys from public day secondary schools and thus the motivation for this study to investigate the 

influence of family size on boy-child dropout in public day secondary schools in Makueni 

County, Kenya. 

 

In the U.S.A., a White House Secretariat office report of 2010 quoted president Obama 

announcing that the rate at which boys were dropping out of school was a question of concern to 

all the stakeholders in the education sector. He argued that the Americans could not ignore the 

big problem of the boy-child dropping out of school. He therefore called on all the stakeholders: 

parents, guardians, teachers, school principals, students, business leaders and elected officials to 

join hands and end the boy-child dropout crisis in America. In addition, he noted that for every 

school day, about seventy school children decide to drop out of school and a total of 1.2 million 

dropped out in America without attaining the required grade. To address this problem, President 

Obama proposed four reform models which included the transfer of the principal and the staff, 

closing and re-opening of schools; and reviewing the managerial skills applied in the affected 

schools. The Obama administration therefore committed itself to curb this problem by 

emphasizing on the importance of investing in dropout prevention and recovery strategies, and to 

help make learning more engaging and relevant for learners. He therefore committed $ 3.5 

Million and $50 Million in transformational changes and prevention strategies respectively.  

 

Countries in Sub-Saharan Africa have been struggling to finding out ways of improving their 

educational systems in order to achieve the Education for All goals (E.F.A.). These countries 

have laid strategies to meet the set goals by 2015.These strategies include offering free primary 

education (FPE), providing lunch and snacks in marginalized areas and monitoring whether the 

children attend school regularly. This has motivated children from poor families to go to school 

(Wang & Fredricks, 2013). This effort eventually has attracted the attention of the donors from 

various parts of the world especially in the developed countries, which include World Education 

Forum, UNICEF and WHO (World Bank, 2004). The most affected are boys from poor families 

and orphans (Cameron, 2009), hence the concern on boy-child drop out from public day 

secondary schools in Makueni County. 
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School dropout has become a major educational problem in developing countries. It has been 

noticed that there has been a high enrollment and low completion cycle especially for boys in 

public day secondary schools (Oteyo & Kariuki, 2009). Dropout rates depend on the number of 

children enrolled and so in countries where there is low initial enrolment, actual number of 

students who drop may be lower than where initial enrolment is high (Joshi, 2010). In Malawi, 

dropout rates are still high though free primary education was started earlier than in any other 

African country (Siddhu, 2011). High enrolment in Malawi led to poor education because there 

weren’t enough teachers to handle the students and therefore temporal teachers were employed to 

curb this problem This made many students especially boys, lose interest in school hence 

dropping out. The main reason of boy-child drop out in Malawi is lack of interest in learning and 

lack of role models among family members (Smith, 2011). 

 

Having a big family may lead to boys drop out of school especially if the family income is low. 

Symeou, Martinez and Alvarez (2012) say that many children especially boys from big sized 

families dropout of school to work for income to support their families. This comes as a result of 

parents being unable to provide basic needs to their children and hence force the older sons to 

drop, search for casual jobs and help them (parents) bring up their children in the big family. 

Once the boys get these casual jobs which they can do after school, they feel that they have 

become adults and therefore drop out completely from secondary schools (Oteyo & Kariuki, 

2009). This will therefore lead boys’ to dropout so that they can help their parents in providing 

for their siblings. If getting food is a problem, then it would not be possible to cater for education 

of the children, especially boys because it is more expensive (Mudemb, 2013). Boys from big 

families may be encouraged by their parents to drop out of school to go and work to supplement 

the family income and make it easier for the parents to take care of the young siblings (Symeou 

et al., 2012). Research done by the Ministry of Education (MoE) in 2006 showed that as boys 

grow older their needs increase and if they come from a big family their parents may not be able 

to provide for their needs and therefore they might drop out of school to search for casual jobs so 

as to cater for their own needs. Most boys in Kilungu Sub-County may be dropping out of school 

to indulge in casual work like sand harvesting, loading and unloading the sand Lorries. Sand is 

being harvested in big rivers around the sub-county like Kaiti River and the sand is taken to 

construction sites around the county headquarters. This study set out to establish how family size 

influences boy-child dropout from public day secondary schools in Makueni County.    

 

In Kenya,  the  dropout of boys in public day secondary schools draws back the achievement of 

Vision 2030 which was set by the Kenyan government to  industrialize the nation and to 

 improve education and training for all (Vision, 2030). This leads to wastage of potential human 

resources necessary for development (Business Daily, 2013). The initiation of free primary 

education by the government in 2003 and free day secondary school education in 2008 resulted 

into increased school enrolment but boys are still dropping out of school due to factors like 

poverty, insecurity, lack of basic needs and natural catastrophes (Symeou, Martínez-González, & 

Álvarez-Blanco, 2012). Dropout of boys in Kenyan public day schools has been on the higher 

side in spite of the government’s effort to attain universal education by introducing free public 

day secondary education (Oteyo & Kariuki, 2009).  

 

The government of Kenya spends a lot of money on free day secondary education. According to 

Mutwol (2013) the economic survey of Kenya indicates that MOEST takes the lion’s share of the 

national budget. This is to support free primary education and free day secondary education.  
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Expenditure on education accounts for a significant portion of the county’s resources. For 

example in Kenya 2012-2013 year’s budget, education sector was allocated 233.1 billion which 

is 16% of the total budget of 1,459.9 billion. Among the allocations 8.3 billion went to free 

primary education, 19.7 billion went to free day secondary education, 1.6 billion went to early 

child development education, 118.7 billion went to teachers’ salaries and 84.8 billion went to 

other projects including research (Ramsey, 2012). Failure to address issues affecting boy-child 

school dropout will mean that government resources are wasted and therefore the need for this 

study. 

 

 

METHODOLOGY 

 

The target population for the study was 11 Day secondary schools, 11 principals from these 

schools, 25 class teachers (Form 3 & 4) and 550 boys (Form 3 & 4) in Kilungu Sub-county, 

Makueni County. The 6 principals in the sampled schools were selected to participate in the 

study. Given that some schools have more than one stream, simple random sampling was used to 

select 12 out of 25 class teachers and 300 boys from the selected schools.  The sample size was 

318 respondents including school principals, class teachers and students as shown in Table 1. 

 

 

Table 1: Sampling Frame Table 

 

Respondents Target Population Sample Size Percentage 

Principals 

Class Teachers 

Boys 

11 

25 

550 

6 

12 

300 

54.54 

48.00 

54.54 

Total 586 318 54.26 

 

 

Data was collected using questionnaires, document analysis and interviews. There were two 

different sets of questionnaires for class teachers and students (Form 3 & 4 boys). Document 

analysis was based on records obtained from the principals’ offices in the selected schools. These 

documents included class registers and admission records for the years 2010, 2011, 2012 and 

2013. The main purpose of examining these records was to establish the trend of boys’ 

enrollment in Form one, retention rate in the school and dropout rate in the school in these years. 

The information gathered was basically made to supplement data collected using the 

questionnaires for teachers and students, and interviews with school principals. 

 

 

The data collected from the field was coded and processed by computer using the Statistical 

Package for Social Sciences (SPSS). Data was analyzed using both descriptive and inferential 

statistics. Analyzed data was presented in the form of frequency distribution tables and 

percentages which were in line with the questionnaires The null hypothesis was tested using 

Pearson’s Product Moment Correlation Coefficient.  
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RESULTS AND DISCUSSION 

 

The main objective of this study was to find out the influence of family size on boy-child drop 

out from public day secondary schools in Kilungu sub-county, Makueni County. To achieve this 

objective the researcher investigated the number of members in a family. The respondents were 

required to indicate the number of family members. The results are presented in figure 1. 

                                       

     

Figure 1: Family members (%) in a family 

 

The main objective for this study was to find out the influence of family size on boy-child 

dropout from public day secondary schools in Kilungu Sub-county, Makueni County. The study 

revealed that most of the families, 100 (48.2%) had between 2 – 4 children, followed by 79 

(37.7%) with 5-7 children, while 29 (14.1%) had more than 7 children. However, the principals 

through an interview indicated that the average number of children as given by the parents was 5 

children per family. This implies that most families in Kilungu sub-county have 5 children per 

family which is relatively a big number. This finding concurs with those of Symeou, Martinez 

&Alvarez (2012) who argue that many children especially boys from big families drop out of 

school to work for income to support their big families. From the findings, boy-children who 

come from big families do not complete secondary education because it may be hard to pay the 

fees. This goes hand in hand with the findings of Mudemb (2013) who argued; that it may be 

hard to educate children in big families because if getting food is a problem, then it cannot be 

possible to cater for education which is more expensive. 

 

It was also found that it was also established that 102.5 (49%) of the respondents strongly agreed 

with the statements: boys from families with 2-4 children drop out of school, boys from families 

of 5 and above children do not complete Form 4 while parents with 7 children and above do not 

pay fees for their sons as shown in Table 2.  
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Table 2: Family Size and Dropout 

 

STATEMENTS SA A U D SD Total 

Boys from families of 2-4 children 

drop out of school 

100 

(48%) 

50 

(24%) 

5 

(2.4%) 

30 

(15%) 

23 

(11%) 

208 

(100%) 

Boys from families with 5 children 

and above  members do not 

complete Form 4 

140 

(67%) 

20 

(10%) 

0 

(0%) 

30 

(15%) 

18 

(8%) 

208 

(100%) 

Parents with 7 children and above do 

not pay school fees for their sons 

120 

(58%) 

40 

(19%) 

0 

(0%) 

48 

(23%) 

0 (0%) 208 

(100%) 

There is likelihood of boys who 

have all their basic needs met drop 

out of school before completing 

Form 4 

50 

(24%) 

50 

(24%) 

0 

(0%) 

18 

(8%) 

90 

(44%) 

208 

(100%) 

Mean Response 102.5 

(49%) 

40 

(19.4%) 

1.25 

(0.6%) 

31.5 

(15%) 

32.7 

(16%) 

208 

(100%) 

Table 2 indicates that majority of the respondents, mean 102.5 (49%) strongly agreed with the 

statements given, 40 (19.4%) agreed, 1.25 (0.6%) undecided, 31.5 (15%) disagreed and 32.7 (16 

%) strongly disagreed respectively.  

 

The null hypothesis was tested to establish whether there is a significant relationship between 

family size and boy-child dropout. The null hypothesis stated that; there is no significant 

relationship between family size and boy-child drop out. The relationship in the variables; family 

size and boy-child drop out showed that there is significant relationship between family size and 

boy-child drop out and thus the null hypothesis was rejected. The results are presented in Table 3.  

 

Table 3: Relationship between Family Size and Boy-child Drop Out 

  
Family Size Boy-child drop out 

Family Size 

Pearson’s correlation 

Sig(2 tailed) 

N 

1 

 

208 

0.512 

0.0023 

208 

Boy-child drop out  Pearson’s correlation 

Sig(2 tailed) 

N 

0.5120 

0.0023 

208 

1 

 

208 

Correlation significance value = 0.05 

 

Table 3 shows that the correlation coefficient between family size and boy-child drop out is r= 

+0.512, implying that there is a strong positive correlation between family size and boy-child 

drop out. Big family or small family therefore may influence boy-child drop out from public day 

secondary schools in Makueni Sub-County. The the null hypothesis was thus rejected that 

 because there is a positive relationship between the variables; family size and boy-child drop out 

from public day schools in Kilungu sub-county. A big family therefore influences dropout of 

boy-child from public day secondary school and this concurs with Symeou et al (2012) who 

stated that, having a big family size may lead to boys drop out of school especially if the family 

income is low.  
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CONCLUSIONS 

 

From the findings therefore, it was concluded that boys from day public secondary schools in 

Kilungu sub-county, Makueni County dropped out of school, especially those from big families, 

due to inadequate resources for the large number of children in a family. The study recommends 

that parents should be encouraged to come up with new strategies of increasing their earnings so 

as to increase their income and be able to pay fees for their sons. This can be communicated 

during parents meetings in the school. The parents should also be made aware of the importance 

of boy-child education at the County level. The government and private agencies should 

intervene and provide more funds in the schools as bursaries so as to help boys from low income 

families finish their education. 

 

REFERENCES 

 

Archambault, I., Janosz, M., Fallu, J., & Pagani, L. (2009). Student engagement and its 

 relationship with early high school dropout. Journal of Adolescence.  

 Retrieved from http://www.sciencedirect.com/science/article/pii/S0140197108000651 

Cameron, L. (2009). Can a public scholarship program successfully reduce school drop-outs 

 in a time of economic crisis? Evidence from Indonesia. Economics of Education 

 Review, 28(3), 308–317. 

Education Alliance (2010). Promoting, Protecting and Strengthening Home Schooling. 

 Powered by the World Pre-mobile Pack. 

Foley, K. Gallipoli, G. & Green, D. (2009). Ability, parental valuation of education and the 

 high school dropout decision. 

 Retrieved from http://www.econstor.eu/handle/10419/47470 

Inglis, D. (2009). Exploring the dropout phenomenon in a secondary school situated in a  high- 

 risk community. Stellenbosch University. 

Joshi, K. (2010). Indigenous children of India: enrolment, gender parity and drop-out in  school 

 education. International Journal of Sociology and Social Policy. Retrievedfrom 

 http://www.emeraldinsight.com/journals.htm?articleid=1876639&show=abstract 

Kamanja, P. W. (2012). Factors influencing the boy – child secondary education in the rice-

 growing region of Kirinyaga South district , Kirinyaga County , Kenya.  

Kanes. (2004). Boys Education in Africa, What do we Know About Strategies that Work. 

 Washington DC : World Bank. 

Ministry of Education Science and Technology. (2007). A Report on the Task Force on 

 Affordable Secondary Education. Nairobi: MOEST. 

Mudemb, E. V. (2013). Causes of dropout among boys and girls from secondary schools in 

 Ugenya district , Siaya County , Kenya. University of Nairobi. 

Mutwol, L. C. (2013). Socio- Economic Factors Influencing Participation and Dropout of 

 Students in Public Secondary Schools in Marakwet District. Kenyatta University. 

Oteyo, J. & Kariuki, M. (2009). Extent to which selected factors contribute to alcohol and 

 cigarette use among public day secondary schools male students: A case of Nakuru 

 municipality, Kenya 1344. Educational Research and Reviews, 4(6), 327–333. 

 Retrieved from http://www.scopus.com/inward/record.url?eid=2-s2.0-

 70349126356&partnerID=40&md5=223521299a226a593018caa16c458e94 

Parr, A. (2013). Academic Achievement Motivation and High School Dropout: An Integrative 

 Model Academic Achievement Motivation and High School Dropout. 

Pharris-Ciurej, N., Hirschman, C., & Willhoft, J. (2012). The 9th grade shock and the high 

http://www.sciencedirect.com/science/article/pii/S0140197108000651
http://www.scopus.com/inward/record.url?eid=2-s2.0-
http://www.scopus.com/inward/record.url?eid=2-s2.0-


Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

689 | P a g e  
 

 school dropout crisis. Social Science Research, 41(3), 709–30. 

 doi:10.1016/j.ssresearch.2011.11.014 

Ramsey, (2012). Insight from Modeling can Address Controversial Observations.  

 Auckland Bio-Engineering Institute. The University of Auckland; New Zealand  

Republic of Kenya (2013).The Basic Education Act 2013 No:14 of 2013, Nairobi 

Republic of  Kenya (2014). Kilungu Sub-county secondary schools enrolment 

 Kilungu:Government Printers 

Saliwanchik-Brown, C. (2009). From K-GED: Maine teenagers describe social, emotional, 

 and relational factors and conditions involved in their decisions to drop out and 

 complete with a GED 1188. Dissertation Abstracts International Section A: 

 Humanities and Social Sciences. 

Siddhu, G. (2011). Who makes it to secondary school?    Determinants of transition to 

 secondary schools in rural India. International Journal of Educational Development, 

 31(4), 394–401. 

Smith, M. C. (2011). Which in‐ and out‐of‐school factors explain variations in learning across 

 different socio‐economic groups? Findings from South  

Symeou, L. Martínez-González, R.-A., & Álvarez-Blanco, L. (2012). Dropping out of high 

 school in Cyprus: do parents and the family matter? International Journal of 

 Adolescence and Youth, 19(1), 113–131. doi:10.1080/02673843.2012.717899 

The Standard Newspaper, Nov 8th, 2013. More Boys Dropping Out of School Than Girls     

The Standard Newspaper, May 29th, 2014. AlarmingBoy Child Drop-Out Rate Than Girls in 

 Sampled Counties. 

Wang, M., & Fredricks, J. A. (2013). The Reciprocal Links Between School Engagement , 

 Youth Problem Behaviors, and School Dropout During Adolescence, 00(0), 1–16. 

 doi:10.1111/cdev.12138 

White House Secretariat Office Report. (2010) http://www.whitehouse.gov/the-press-

 office/remarks-president-cose-garden 

World Bank. (2004). Kenya Free Education Support Project. Retrieved from 

 www.narag.org/db 

Vision, (2030). The Popular Version pg 16. Flagship Projects for Education and Training. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

http://www.whitehouse.gov/the-press-%09office/remarks-president-cose-garden
http://www.whitehouse.gov/the-press-%09office/remarks-president-cose-garden
http://www.narag.org/db


Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

690 | P a g e  
 

 

 

SUB-THEME 4: BUSINESS AND INNOVATIVE APPROACHES FOR SMALL 

&MEDIUM ENTERPRISE DEVELOPMENT 

 

 

 

 

 

GUEST SPEAKER 

 

 
 

Prof. SimmyMarwa 

 

Prof. Marwa is a Professor and practitioner of Strategic Quality 

Management at Dedan Kimathi University of Science and 

Technology. He is also a Certified Manager in Six Sigma Green 

and Black Belt, Process Excellence and Project Management as 

well as a Fellow of the Higher Education Academy (UK). He 

spoke on Business and Innovative Approaches for Small 

&Medium Enterprise Development. 

 
 

 

Business and Innovative Approaches for Small and Medium Enterprise Development 

 

Prof.  Simmy Marwa 

Dedan Kimathi University of Science and Technology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

691 | P a g e  
 

 

Family Business Succession Planning, Entrepreneurial Orientation and Firm 

Performance Among Small and Medium Enterprises 

 

Angela Mwikali Nyalita, 

angelaboby@yahoo.com 

Business consultant 

 

ABSTRACT 

 

Family-owned businesses continue to form the backbone of most of the national economies. 

However, because of the tenuous nature of the ownership structure of most family businesses 

only one in three family businesses succeeds in making it to the second generation. These smaller 

businesses are particularly vulnerable to the impact of unexpected, life-altering events that affect 

the business owner and often the business itself, therefore need to consider proper succession of 

the businesses. The paper therefore seeks to review literature on the relationship between 

planning, family business succession entrepreneurial orientation and firm performance of small 

and medium enterprises. The review also gives the back ground of the study on family business 

and their role in economic development ,having successful succession planning in mind. The aim 

is to shed some light on what other scholars have written about the role of family business 

succession planning and entrepreneurial orientation on firm performance. The paper also looks 

at the theoretical foundation of entrepreneurship that gives a firm foundation of study. 

 

Keywords: Family business Succession planning, Entrepreneurial Orientation and firm 

performance.  

 

INTRODUCTION 
 

Background of the Study 

Internationally, the overwhelming majority of family businesses are small or medium-sized, it is 

estimated that the proportion of all worldwide business enterprises owned or managed by 

families at between 65% and 90% (Sharma, Chrisman and Chua, 2000). Another report by 

(UNIDO, 1999) estimates that SMEs represent over 90% of private business and contribute to 

more than 50% of employment and of GDP in most African countries (Al Masah, 2011). In 

Ghana, SMEs represent about 92% of businesses and contribute about 70% to Ghana’s GDP and 

over 80% to employment. SMEs also account for about 91% of the formal business entities in 

South Africa, contributing between 52% and 57% of GDP and providing about 61% of 

employment (Ntsika, 1999; Gumede, 2000; Berry et al., 2002).  Only 10 % of the Family 

businesses survive up to the third generation this is attributed to many reasons key being lack of 

succession planning 

 

Study of family businesses is relatively new, because of this novelty there has been several 

debates on definitions, the scope, the characteristics and the relationships between SP and firm 

performance (Colli, 2003). We tend to believe that the public side of the corporate world defines 

our global economy contrary to this when we explore further, a subset of the business world, a 

more private, low profile side turns out to be the main driver, the Family businesses.  

 

mailto:angelaboby@yahoo.com
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SMEs are universally acknowledged as effective instruments for employment generation and 

economic growth. In developing countries, they play a critical role in stimulating economic 

growth and wealth creation (Maalu, 2010). SMEs in Kenya employed 3.2 million people in 2003 

and this accounted for 18% of national GDP.Entrepreneurship is always linked with performance 

and succession planning.. The main focus of this paper is therefore the role played by Succession 

planning and entrepreneurial orientation to achieve firm’s performance. 

 

Family Businesses 

There are quite distinct definitions of family business, Wortman (1995) contends that more than 

20 definitions are in use and researchers usually develop a definition that suits their needs. 

Handler (1989) notes a lack of definition consensus. Most definitions focus on family ownership, 

family involvement family control and or the intention to transfer the family firm. Donnelly 

(1964) suggests that a family firm is one which has closely identified at least two generations of 

a family and company policy and family interests are related. The husband-wife business is 

largely different from a large family company considering the participation of family members in 

ownership and day-to-day management. Gersick et al. (1997) propose a three-dimensional view 

of the family firm taking account of the position of a company in terms of family, ownership and 

business life-cycles. Litz (1995) has categorised family firms in three groups considering 

ownership and management, avoiding a static perspective, since successful family firms usually 

develop into larger firms with non-family ownership but with family managers involved in day-

to-day management or even going public but with family members still in senior management 

positions.  

 

The difficulty with the definition of a family firm is compounded with the finding that family-

business relationship changes according to the structure and size of the business (Fletcher, 2000). 

A few business surveys associate family business with SMEs and emphasize the issue of family 

ownership. GEM UK Family Business Adult Population Survey (GEM, 2006) the criteria used is 

where a family or individual owns more than a 50 % controlling stake in the business, it could be 

a micro business, SME, large company, partnership or publicly quoted. There has been more 

effort to differentiate between different types of family firms. (Westhead et al, 2002) useful 

typology of family firms where a company has undergone an inter-generational transition, where 

50 % of ordinary voting shares owned by a family group related by blood or marriage. 

 

Family Business Succession Planning 

Succession planning may be broadly defined as a process for identifying and developing 

potential future leaders or senior managers, as well as individuals to fill other business-critical 

positions, either in the short- or the long-term. It requires tailored work experience that will be 

relevant for future senior or key roles. Researchers show that only a small percentage of family 

firms survive the transition to the second generation and many intergenerational transitions fail 

soon after the second generation takes control (Davis & Stern, 1998; Handler, 1989)  

 

The main reason for the failure being economic and financial issues and others caused by the 

inability of the firm to overcome the loss of key contributors (Lussier & Sonfield, 2004), hence 

the importance of succession planning. Thus, is it not surprising that management succession is 

the most important concern of family business leaders (Chua, Chrisman, &Sharma, 2003), the 

issue for which family business consultants are most frequently engaged.  

 

Entrepreneurial Orientation 
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Entrepreneurship is the dynamic process of wealth creation. Individuals create wealth by taking 

major risks such as time; financial and social and/or career they commit to provide value for 

some product or service Ronning (2006). The product or service may be old or new or unique, 

value creation is infused by the entrepreneur by receiving and allocating the necessary skills and 

resources. Entrepreneurial activity represents one of the key engines of economic growth and 

today accounts for the majority of new business development and job creation in the world.  

 

Innovation is at the heart of entrepreneurship Drucker (1985), it helps in coping with rapidly 

changing environmental condition. Innovation could be in the form of new products, services, 

and processes, or in a combination of these (Schumpeter, 1934) The role of innovation in driving 

growth has been recognized by governments, business and academia. The high death rate of 

start-up and small firms has been attributed to their newness and size (Maaluand McCormick, 

2011), the enterprises are forced to make innovations and be more proactive so as to survive.A 

study of innovation in Ghanaian SMEs found that entrepreneurs have introduced innovations in a 

range of products, services, production processes, work practices, and marketing that have 

brought benefits to their firms (Robson et al. 1994).Researchers such as (Covin & Slevin, 1991) 

Have argued that entrepreneurship is an essential feature of high-performing firms. 

 

Firm Performance 

 

Firm performance measures are defined as metrics employed to measure the efficiency and 

effectiveness of actions, but remain an issue for debate in business research. A diverse range of 

measures used constitutes on additional sources of methodological heterogeneity (Venkatraman 

and Ramanujam, 1986). There has been no generally accepted definition of performance; this has 

complicated the gauge to be used as a measure of performance. It is important to control 

variables such as firm age and size, otherwise a firm performance can be considered ambiguous. 

The most common financial measures include Profit margin or ROS which determine a firm’s 

ability to withstand competition, adverse rising costs, falling prices, and future declining sales. 

The other measure is ROA which is the ability to utilize assets.  Finally we have ROE which is 

payment of dividends to stockholders. 

 

There are other non quantitative measures of performance such as s customer and employee 

satisfaction, they complement the hard measurement practice. Customer-based measures are 

becoming more popular because of an endeavor by firm to offer quality customer improvements, 

which ultimately lead to company profits. Other measure includes customer complaints surveys 

(Stone & Banks, 1997). For small firms however their main purpose is to stay in business, the 

best measure would then be subjective performance and non-financial measures. The recognition 

of Family businesses (Timmons, 2007) and the roles they play in wealth creation has encouraged 

discussions in this area. 

 

LITERATURE REVIEW 

 

Theoretical foundation of the study 

 

Entrepreneurship is multidisciplinary by nature, Several theories have been put forward by 

scholars to explain the field of entrepreneurship. According to researchers the field of 

entrepreneurship lacks a distinct professional identity, one defined by a unified body of 
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knowledge based on generally accepted social science theories (Bull & Willard 1993). There 

have been debates and contributions from Entrepreneurial scholars like Cantillon, Schumpeter 

and Schultz to date regarding this field.  

 

Resource Based Theory of the Firm 

 

Economist entrepreneurship only takes place where economic conditions are most favorable, 

although its foundation is high on high order in social, psychological, ethical or patriotic. 

Entrepreneurial activity deals with forms, the transformation of ideas or raw materials to finished 

goods that can be consumed. Alvarez and Busenitz (2001) look at the theory as the cognitive 

ability of individual entrepreneurs, entrepreneurship theory looks at the heterogeneity in beliefs 

about the value of resources. However the belief about the resource is its value (Alvarez & 

Busenitz, 2001). There has to be recognition of an opportunity, the ability in terms of human 

capital to take advantage of it and a market for the final products. 

 

The classical theory extolled the virtues of free trade, specialization, and competition (Ricardo, 

1817).The theory was the result of Britain’s industrial revolution which took place in the mid 

1700 and lasted until the 1830s.The classical movement described the directing role of the 

entrepreneur in the context of production and distribution of goods in a competitive marketplace 

(Say, 1803). Classical theorists articulated three modes of production: land; capital; and labor.  

 

The neo-classical model emerged from the criticisms of the classical model and indicated that 

economic phenomena could be relegated to instances of pure exchange, reflect an optimal ratio, 

and transpire in an economic system that was basically closed.  

 

Psychological Theories 

Psychological factors are an important consideration in planning for succession in family 

Business, Sharma, Chrisman, and Chua, (2003). These theories emphasize personal 

characteristics that define entrepreneurship. Personality traits, need for achievement and locus of 

control are the personal characteristics key to Entrepreneurial Orientation. Other characteristics 

that have been found to be associated with entrepreneurial inclination are  risk taking, 

innovativeness, and tolerance for ambiguity.Personality traits are stable qualities that a person 

shows in most situations, to the trait theorists there are enduring inborn qualities or potentials of 

the individual that naturally make him an entrepreneur Coon (2004). However, the theory gives 

some insight into these traits or inborn qualities by identifying the characteristics associated with 

the entrepreneur. Some of the characteristics or behaviors associated with entrepreneurs are that 

they tend to be more opportunity driven, demonstrate high level of creativity and innovation, and 

show high-level of management skills and business know-how. They have also been found to be 

optimistic, , emotionally resilient and have mental energy. They also believe that they can 

personally make a difference, are individuals of integrity and above all visionary. 

 

While the trait model focuses on enduring inborn qualities and locus of control on the 

individual’s perceptions about the rewards and punishments in his or her life, need for 

achievement theory by McClelland (1961) explained that human beings have a need to succeed, 

accomplish, excel or achieve. Entrepreneurs are driven by this need to achieve and excel. While 

there is no research evidence to support personality traits, there is evidence for the relationship 

between achievement motivation and Entrepreneurship. Achievement motivation may be the 

only convincing person logical factor related to new venture creation (Shaver & Scott, 1991). 
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Social Network Theory 

 

Entrepreneurs are embedded in a larger social network structure that constitutes a significant 

proportion of their opportunity structure (Clausen, 2006). An individual may have the ability to 

recognize that a given entrepreneurial opportunity exist, but might lack the social connections to 

transform the opportunity into a business start up. It is thought that access to a larger social 

network might help overcome this problem in a similar vein, Reynolds (1991) mentioned social 

network in his four stages in the sociological theory.  

 

The literature on this theory shows that stronger social ties to resource providers facilitate the 

acquisition of resources and enhance the probability of opportunity. Other researchers have 

suggested that it is important for nascent founders to have access to entrepreneurs in their social 

network, as the competence these people have represents a kind of cultural capital that nascent 

ventures can draw upon in order to detect opportunities (Gartner et al, 2004).  

 

Entrepreneurial Orientation 

Entrepreneurial Orientation is an economic process of creative destruction by which wealth is 

created. when existing market structures is disrupted by the introduction of new goods or 

services, new combination, new ideas, new technology that shifted resources away from existing 

firms and caused new firms to grow. Innovations vary in their degree of radicalness (Hage, 

1980), it represents a basic willingness to depart from existing technologies or practices and 

venture beyond the current state of the art. There are numerous methods by which to classify 

innovation but perhaps the most useful distinction is between product-market innovation and 

technological innovation. 

 

There  has been  focus on technological innovativeness, which consists primarily of product and 

process development,  research, and an emphasis on technical expertise and industry knowledge. 

Product-market innovativeness suggests an emphasis on product design, market research, and 

advertising and promotion (Miller & Friesen, 1983). Subsequent researchers have endeavored to 

capture additional aspect of innovativeness, for example, Zahra and Covin (1995), who focused 

on technology policy. This is firms commitment to acquiring, developing, and deploying 

technology.  Innovativeness is an important component of family business, it reflects an 

important means by which firms pursue new opportunities for survival and growth. 

 

Risk is uncertainty of venturing into the unknown, committing a relatively large portion of 

assets, and borrowing heavily. In entrepreneurship literature there are uncertainties such as 

personal risk, financial risks, social risk, or psychological risk. In broad sense risk is probability 

of a loss or negative outcome (Miller and Friesen, 1978). The early entrepreneurship literature 

equated the idea of entrepreneurship with working for oneself, seeking self-employment rather 

than working for someone else for wages, in this case assuming personal risk (Shane, 1994b). 

Entrepreneurial and non-entrepreneurial behaviors are clearly distinguished with the risk taking 

features of the individuals and organizations. In this sense business risk taking is conceptualized 

as the organizational orientations to go for new initiatives for the purpose of family business 

profit and growth by tolerating the possible calculated loses.  

 

The term Proactiveness is acting in anticipation of future problems, needs, or changes. As such, 

Proactiveness may be crucial to an entrepreneurial orientation because it suggests a forward-
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looking perspective that is accompanied by innovative or new-venturing activity. Entrepreneurial 

managers are important to the growth of  firms, this provides the direction and imagination 

necessary to engage in opportunistic expansion, Penrose (1959). First-mover is the best strategy 

for capitalizing on a market opportunity. By exploiting advantages in the market-place, the first 

mover can capture unusually high profits and get a head start on establishing brand recognition, 

this has become very common with entrepreneurs. In an early formulation is the Proactiveness of 

a firm's decisions to determine on the survival of the business introducing new products, 

technologies, administrative techniques. 

 

Family Business Institutions 

 

Institutional theory is traditionally how various groups and organizations better secure their 

positions and legitimacy by conforming to the rules and norms of the institutional environment 

(Meyer & Rowan, 1991; Scott, 2007). The term institution broadly refers to the formal rule sets 

(North, 1990), less formal shared interaction sequences and taken for-granted assumptions 

(Meyer & Rowan, 1997) that organizations and individuals are expected to follow. These are 

derived from rules such as regulatory structures, governmental agencies, laws, courts, 

professions, and scripts and other societal and cultural practices that exert conformance pressures 

(DiMaggio & Powell, 1997). These institutions create expectations that determine appropriate 

actions for organizations (Meyer & Rowan, 1997), and also form the logic by which laws, rules, 

and taken-for-granted behavioral expectations appear natural and abiding. Institutions define 

therefore what is appropriate in an objective sense, and thus render other actions unacceptable or 

even beyond consideration (DiMaggio & Powell, 1991).  

 

The cognitive pillar summarized by Scott (2007) and derived heavily from the recent cognitive 

turn in social science (DiMaggio & Powell, 1983) represents models of individual behavior 

based on subjectively and constructed rules and meanings that limit appropriate beliefs and 

actions. The cognitive pillar may operate more at the individual level in terms of culture and 

language (Carroll, 1964 and Scott, 2007), and other take no seriously taken behavior that people 

barely think about (DiMaggio & Powell; Meyer & Rowan, 1991). This pillar is increasingly 

important to entrepreneurship research in terms of how societies accept entrepreneurs, inculcate 

values, and even create cultural beliefs whereby entrepreneurship is accepted and encouraged. 

 

Family Business Succession 

 

Succession planning is a contingency plan an organization develops to address the eventual loss 

of key human resources. More specifically, it is the process of developing key people through a 

process that identifies candidates and tracks their progress and development (Nardoni, 1997). 

Succession planning has gained wider acceptance in the corporate world. Studies conducted 

show 67% of those surveyed reported that succession planning had grown in importance in the 

last decade (Howard & Associates, 2003). The emergence of succession planning in larger firms 

can be credited to the teamwork and bureaucracy needed to run a large organization. In addition, 

the corporate boards of large organizations have forced senior management to consider 

succession planning (Howard & Associates, 2003). One poll of executives found 100% of those 

surveyed believed it useful to identify and groom a successor. However, the same study found 

that only 72% were actually grooming people for these key roles (Messmer, 2002). 

 

No matter how successful, every small business will, at some point, experience the loss of key 
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contributors. Oftentimes, these losses are in the form of an owner or founder whose vision 

helped build and sustain the culture. In fact, given that half of all U.S. small business owners are 

aged 60 or older (Fleming, 1997), it appears that planning for the eventual turning over of the 

reigns is more important than ever. For most family and closely held businesses, planning for 

succession is the toughest and most critical challenge they face. Yet succession planning can also 

be a great opportunity to maximize opportunities and create a multi-generational institution that 

embodies the founder’s mission and values long after he is gone. 

 

A low-level job entry strategy in the FOB facilitates the establishment of strong relationships 

with key stakeholders. However, a major disadvantage associated with this entry strategy is that 

mistakes may be too readily viewed as a sign of incompetence on the part of the successor. While 

the delayed entry route allows the successor to build self-confidence and credibility, the main 

drawback of this strategy is that specific expertise and/or an understanding of the culture of the 

family business may be lacking once the successor joins the FOB (Fox et al., 1996). Handler 

(1989) argues that factors such as degree of training, degree of responsibility, and experience 

outside the organization, communication concerning succession and planning around succession 

influence succession effectiveness.  

 

Family level succession process 

 

The Three Circle Model is generally accepted as the standard model for family businesses and 

includes family, business and ownership as the three main components (Gersick et al, 1997). The 

acknowledgment that there are three separate circles is a significant accomplishment for a family 

business.  Too often, the circles are constantly intertwined.  This results in poor communication, 

resentment and a lack of commitment to the future the very things the business family is trying to 

prevent. Each circle has a governance structure and a plan. A family council would govern the 

family and prepare a family plan. A management team would lead the business and prepare a 

management development plan for succession and a business plan.  

 

The board monitors company performance, advises the chief executive officer and makes 

decisions regarding dividends and reinvestment of profits. The board oversees succession 

planning, sets the strategic direction of the business by developing or approving the strategic 

plan, and develops leadership continuity plans and contingency plans (Gersick et al, 1997). A 

team of advisors would be required to assist the board in preparing a succession plan. These 

advisors would include a lawyer, accountant, financial planner, insurance broker, banker, and a 

succession planning consultant who could lead and coordinate the team on behalf of the business 

family. 

 

Fostering good communication between all the individuals involved in the succession process 

emerges as a prime concern during succession planning. Whereas open honest dialogue, where 

respect for others is maintained, can help foster a rational focus on the most important 

considerations for achieving a smooth succession (Hamilton, 2003), creating a genuine cross-

generational dialogue is crucial as it provides the basis for negotiating the succession planning 

processes. Preparedness of each individual is for the transition will have a major bearing on the 

outcome of family business successions. (Morris, et al,. 1997). The willingness and preparedness 

of the incumbent to relinquish control and the willingness and preparedness of a successor to 

assume control are major influences on succession planning. Incumbents are in a powerful 

position to resist an orderly succession due to personal considerations or choices. This can be 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

698 | P a g e  
 

despite the needs of the firm, and others, for a sufficiently long and comprehensive process that 

is able to ensure the acquisition of skills and experience necessary for continued good business 

performance.    

 

Family Business Performance 

 

Family  Performance 

 

Performance is an important variable in SMEs and large firms; it is always the concern of the 

business for Managers and the Business. Besides this academicians (Venkatraman & 

Ramanujam, 1986) are also keen on the end results of any venture. A diverse range of measures 

used constitutes on additional sources of methodological heterogeneity, a variety of approaches 

applied to study performance in research settings together with a lack of agreement on basic 

terminology, make performance measurement complicated. Three most common financial 

measures include:  Profit margin/return on sales, Return on assets and Return on equity. Different 

authors have combined several factors both qualitative and quantitative to measure performance 

in their studies. This is because of difficultiesin obtaining quantitative data (Venkatraman & 

Ramanujam, 1986) particularly for small and medium businesses. Using a combination of 

several indicators takes care of both operational and financial issues both which both has link to 

the performance a firm. Frank, Kessler and Fink (2010) combined two measures, sales growth 

and cash-flow growth relative to competitors to capture performance. They measured both 

factors using seven-point Likert scales which constitute a reduced version of the measure used by 

(Wiklund & Shepherd, 2003). Hannan and Freeman (1984) also asserted that firm growth has 

been associated with the ability to better withstand environmental shocks and is a core element 

underlying the resource-based view of the firm (Barney, 1991) where theorists propose that 

resource endowments are the crux of a firm’s ability to grow. Thus, firm growth is an important 

dependent variable in the study of organization. 

 

Softer non-financial issues such as customer and employee satisfaction are complemented by 

hardmeasurement practice. Customer-based measures are gaining popularity because of an 

enthusiasm for customer-led quality improvements, which ultimately lead to company profits. A 

common measure includes procedures and surveys on customer complaints (Stone & Banks, 

1997). Softmeasures can also be used to monitor or induce cultural change, improve 

communications, morale, and team spirit. For small firms however, subjective performance and 

non-financial measures appear to be more essential than quantitative measures.  E.g. cash, rather 

than the maintenance of a smooth cash flow from profit is an important indicator to owner 

managers whose objectives are to stay in business. 

 

Family Succession and Firm Performance 

 

Maalu (2010) examined Succession strategy and performance among SMEs in Kenya; he used a 

cross sectional survey and also case studies in Nairobi. The selected cases were able to provide 

information which has longitudinal information and can facilitate measurement of changes of 

variables over time.  He found out that succession strategy has a positive relationship with firm 

performance. Noor, et al, (2010) examined the relationship between family successions attributes 

and firm performance among Malaysian Companies. This study adopted balanced panel data 

analysis for 975 companies listed on Bursa Malaysia for the year 2003 to 2007. The findings 

indicate that some of the family succession attributes do influence firm performance. Family 
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succession was found to be positively related with firm performance. Families are motivated to 

work efficiently when more shares were in their hands. Furthermore, the results reveal that 

successors-managed firms have better firm performance than founder-managed firms.  

 

Another  study in Italy, by  Cuccuelli and Micucci (2008) on firm performance and succession, 

focusing on impact of founder Chief Executive officer succession as opposed to management 

being passed to the outsiders. They further analyzed the by assessing the performance of the 

firms   after the succession in the midst of competition within the sector. They found out that 

family business that maintained formal management performed poorly at the expense of the best 

performers that where family managed. This indicated that organizational structures in family 

businesses did not have any positive impact on performance especially in the middle of 

competition and so recommended the importance of analyzing the governance within those 

firms. 

 

In Denmark a study was carried out by Bennedsen et al (2007) on the relationships between the 

succession and firm performance. They investigated the impact of family characteristics in 

corporate decision making and the results of these decisions on the firm performance. The focus 

was on the decision to appoint either external or internal CEO, they also looked at gender of 

departing CEOs and also first born child. They found that around transition period the firm’s 

performance fell by four per cent. They also found out that the CEOs performance of the firm 

fell in fast growing large firms that have high skilled labor force. 

 

Entrepreneurial Orientation and Firms Performance 

 

Empirically, most research studies employ the construct of business performance to examine a 

variety of entrepreneurship content and process issues. Some empirical studies done have 

expressed concerns about the relationship between entrepreneurial orientation and performance 

(Dess, Ireland & Hitt, 1997; Lyon, Lumpkin & Dess, 1996; Wiklund & Shepherd, 2003). They 

suggested that entrepreneurial orientation may affect firm performance; however   environment 

or other organizational factors also play an important role (Dess et al, 1997; Lumpkin & Dess, 

1996; Zahra & Covin, 1995). Other researchers have found support for a direct relationship 

between EO and firm performance (Wiklund, 1999; Lee, Lee & Pennings, 2001).   

 

A study in Malaysia on Entrepreneurial Orientation and Performance by  Amran et al (2009) 

found that  EO was significant and has positive relationship with performance. Moderating 

impact showed significant interaction effect of human capital and information technology 

munificence on Proactiveness-performance relationship. The finding strongly supported the 

resource-based view when the main effect of EO and moderating effect of environment showed 

significant change in the relationship. Innovativeness and risk taking direct impact on 

performance supported studies in EO-performance relationship.  Moderating impact of human 

capital and information technology munificence on EO-performance relationship were crucial for 

proactive firm in achieving superior performance. The study reconfirms that independent effect 

of each EO dimension on performance contributes more in-depth knowledge in the differential 

relationship of innovativeness, Proactiveness and risk taking with objective performance.  

 

Fakhrul and Selvamalar, (2011) in their study on entrepreneurial orientation and firm 

performance, they found out that innovative, risk-taking and proactive has a direct relationship 

with the firm performance of a firm. Business owners must therefore seriously think about 
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implementing policies and procedures to promote EO to ensure a firm’s survival and best 

performance. The findings of the study disclosed that indigenous Malaysian entrepreneurship 

differs slightly from the conventional Western concepts of entrepreneurship; this is due to the 

Malaysian culture. The study also reveals that to develop an entrepreneurship culture on a 

historically agrarian society is a challenging and demanding task that requires time and relentless 

efforts. The conclusions reached by this study demonstrate that Malay entrepreneurs are not 

hindered by Malay entrepreneurial developments but by misconceptions as well as lack of 

knowledge in financial management.  

 

Emerging Issues in Entrepreneurship 

Hundreds of millions of people in developing countries earn their living through small-scale 

Business (World Bank, 2004; de Soto, 1989). Mead (1998) observes that the health of the 

economy as a whole has a strong relationship with the health and nature of micro and small 

enterprise sector. The Small and Micro Enterprises (SMEs) play an important role in country’s 

economy, in Malaysia; this norm is no exception SMIDEC (2008). In order for vision 2020 to be 

fully developed and become an industrialized nation by the year 2020, the future progress seems 

to depend greatly upon development of SMEs. 

 

In the year 2020, the country will develop to become an industrialize nation by capitalizing on 

the country’s strengths and able to overcome weaknesses. In response to the drastic changes, 

SMEs play an important role in developing country to a higher level. According to Schlogl 

(2004), small and medium-sized firms dominate economies in terms of employment and number 

of companies, yet their full potential remains remarkably untapped. Although there is a broad 

assumption stating that SMEs generally has positive effects on country economic growth, the 

notion of economic imperatives for SMEs remains largely untested.  

 

The increasing demand of the SMEs is the recognized feature of most nations, for example in 

Bangladesh the aim of Small and Medium Enterprise Programmes is to support government 

efforts to foster development of the SME sector by strengthening the policy environment for 

SMEs and improving SMEs' access to credit and related services. This will enable the sector to 

attain its full potential for contributing to sustainable economic growth and, through generation 

of employment, the reduction in poverty. Poverty reduction target is more than 3% per year that 

was 1.5% during 1990s. Accordingly, Government's priority is to accelerate and expand a 

sustainable SME sector for pro-poor economic growth and employment generation. The Kenya 

Economic Survey (2011).  Impact Accelerate development of SME sector and enable SMEs to 

attain their full potential for contributing to sustainable economic growth and Poverty reduction. 

 

Despite their significance, past statistics indicate that three out of five businesses fail within the 

first few months of operation (Kenya National Bureau of Statistics, 2007). One of the most 

significant challenges is the negative perception towards SMEs (Amyx, 2005). Potential clients 

perceive small businesses as lacking the ability to provide quality services and are unable to 

satisfy more than one critical project simultaneously. Often larger companies are selected and 

given business for their clout in the industry and name recognition alone. Because of the liability 

of size and newness of small firms (Maalu, 2010), a simple management mistake is likely to lead 

to sure death of a small enterprise hence no opportunity to learn from its past mistakes (Bowen, 

Moraa and Mureithi 2009). 

 

SMEs face challenges such as; competition among themselves and from large firms, lack of 
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access to credit Lack of credit has also been identified as one of the most serious constraints 

facing SMEs and hindering their development (Oketch, 2000; Tomecko & Dondo, 1992; Kiiru, 

1991), cheap imports, insecurity, lack of skills and debt collection. Lack of planning, improper 

financing and poor management have been posited as the main causes of failure of small 

enterprises (Longenecker, et al., 2006). Infrastructure as it relates to provision of access roads, 

adequate power, water, sewerage and telecommunication has been a major constraint in the 

development of SMEs (Bokea, Dondo & Mutiso, 1999) 

This aspiration to support  SMEs has consistently been reflected in various Government policy 

documents such as the Sessional Papers and National Development Plans for example 1997-

2001. Youth Enterprise Development Fund (YEDF) is another initiative which was formed in 

2007 to stimulate economic opportunities for and participation by Kenyan youth. The fund 

expected to make you more entrepreneurial and create jobs for them (Youth Enterprise 

Development Fund, 2012. Vision 2030 is another initiative which was developed and launched 

by the Government of Kenya in 2007 as national planning strategy, Vision 2030 was born, its 

main pillars are Economic, Social and Political governance. The main objective of the vision 

2030 is to make Kenya - a newly industrializing, middle income country and to improve the 

lively wood of Kenyans; the initiative will be implemented in successive five year Medium Term 

plans. 

There is a major link between vision 2030 and entrepreneurial orientation especially that it is 

meant to maintain a sustained economic growth of 10% p.a. over a five year period (Kenya 

Vision 2030, 2012). The promulgation of the new constitution in August 2010   forms a very 

strong anchor for entrepreneurship as it provides the necessary legal framework for devolved 

government (National Council for Law Reporting, 2010).  The county governance of the country 

will be based on democratic principles for efficiency and effectiveness for better and increased 

entrepreneurial activities, this is expected to improve the performance of the SMEs whose 

majority are Family business.  

 

Conceptual Framework 

The literature review indicates that there are several variables that affect the relationship between 

Succession Planning and Firm Performance. Succession planning has an effect on the Firm 

Performance and the Entrepreneurial Orientation enhances the relationships between Succession 

Planning and Firm Performance. 

Figure 4.2 Conceptual Framework 
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The model presents Succession Planning as Independent Variabl, EO as a Moderating Variable 

and Performance as the Dependent   variable. The model will thus test and determine the 

relationships between Succession Planning and EO and Firm Performance.  

Hypotheses 

 

The following hypotheses have been formulated for testing in the conceptual model:  

H1: There is a direct relationship between SP and Family Business Performance.  

H2: EO has a Moderating effect on the relationship between SP and Firm Performance. 

H3: EO has positive relationship on Family Business Performance. 

 

 

SUMMARY AND CONCLUSION 

 

Family businesses are complex and vary over a range of characteristics however, for a public or 

private business to be considered a family business, family members must have a controlling 

ownership interest and be actively involved in the business at the strategic level and thereby 

influence its strategic direction. Majority of the world businesses are Family Businesses, this is 

to the tune of between 65% to 90% depending on the country, further every existing business 

started as a family business. 

 

Most studies have observed the positive relationship between the family business succession 

planning and performance, other indicate mixed findings between the two variables. Succession 

planning is not the most key contributor of firms success (Santiago, 2000), it is how well the 

business and family issues are tackled and therefore the relationship is moderated by family and 

other factors like entrepreneurial orientation. 

 

It is important to have succession policies or plans in place. In the early stage of the business, the 

owner will control all key decisions and functions of the organization. As the business grows it 

gets more complex and therefore it is recommended that the business gets the owners to appoint 

capable managers who will be more qualified to handle the complex business functions. This is 

in contrast with many owners who will still want to retain control of the key business functions.  

 

Replacing legendary managers is usually a very a big challenge, in most cases there are conflicts  

due to the incoming generation opting to pursue different interest other than the family business. 

However there must be prudent planning for the business by both existing leaders and a third 

party, this may lead to smooth transition.  

 

Lastly entrepreneurial orientation is key to success of family businesses, this is in terms of 

innovation, risk taking and being proactive to ensure that one takes full advantage of business 

opportunities. Considering that family businesses are economic power houses in terms of 

creation of employment, paying taxes and building vibrant societies all over the world, there is 

need to nature them and ensure smooth transition ,this is the core  reason for the study. 
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ABSTRACT 

 

The general purpose of this study was to investigate the role of innovative entrepreneurial 

training programs on business growth among Subira Self-help group Nairobi. The innovative 

training included use of smart mobile phones to conduct business and market products, use of 

social media to reach customers and advertising of products by use of mobile phone technology. 

The study used a descriptive research design approach. The study sample was all the 48 

members of the Self-help business group. A research questionnaire was used to collect the data. 

Descriptive statistics techniques were used to analyze the quantitative data. The researcher 

conducted regression analysis on the dependent variable aspect of business growth and the 

independent variable aspects of innovative business training programs (use of social media). 

According to the ANOVA results, the aspect of the independent variable was found not to be 

significant towards business growth represented by p- value of 0.324. We therefore accept the 

null hypothesis and conclude that business growth does not depend on innovative social media 

training.The study found that a unit increase in social media training programs led to an 

increase in business growth penetration by a factor of 0.146 but is weak.The study concluded 

that various types of business training programs were responsible for the business growth. The 

study therefore recommends that there is need for the members of the group to adopt and equip 

themselves with modern use of phone technology and applications that can grow businesses but 

still adopt other factors of business growth in the market. They should also be ready to be trained 

by field officers and colleagues on those programs that enhance business growth; since such 

programs portray positive impact towards business growth. 
 

Keywords: Business growth, Innovation, Mobile phone technology, Training program, Social 

media, Self-help group.  

 

INTRODUCTION  

 

Background of the Study 

 

In the last three decades there has been a dramatic increase in the urban informal sector all across 

sub-Saharan Africa. Most of this growth has taken the form of an ever increasing number of very 

small enterprises, typically with no paid employees. The World Bank (2001) has shown that lack 

of access to business training and innovative opportunities, lack of affordable credit facilities is 

also a major cause of poverty in Kenya which leads to economic stagnation. Economic growth in 

industrialized as well as developing countries remains a central issue and, as such, particular 

interest is focused on the role of innovative entrepreneurship to achieve and maintain thriving 

and modern economies.  

 

Subira self help group is a group of businessmen and women who came together, pooled 

resources in the name of revolving funds or Chamas as they are popularly known in Kenya to 
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boost their businesses. The group lends money to individuals who are members of the group at a 

low interest rate of 10%. Besides lending, the group sources for experts in the area of business to 

offer training programs that may be of interest to them at a small fee. Among the training 

programs that have been offered is the use of social media to win customers and grow business 

networks.  

 

Statement Problem 

In Kenya, there are many examples of businesses that have been started and operated by people 

who have received no formal training, financial aid, or extension assistance 

(Gully,Payne,Koles&Whiteman, 2002).  Lack of current and innovative entrepreneurial training 

has led to businesses operating at below capacity and many business people are unable to enter 

the global market due to fear of competition and ignorance. Subira self help group had the 

capacity to pull resources and yet the individual businesses were not operating in a way to 

demonstrate growth and increase. As such it is essential to incorporate modern methods of 

training, namely: use of social media training programs to achieve growth and reach customers, 

rather than depend on physical clients only.  

 

Research Questions 

This study was guided by the following research question; 

To what extent does the use of social media training program affect business growth among 

members of the business group? 

 

Hypothesis 

H0 (null hypothesis): There was no significant influence in business growth reported by entrepreneurs 

of the business group before and after social media training program  

H1 (alternate hypothesis): There was significant influence in business growth reported by entrepreneurs 

before and after social media training among members of the business group 

 

LITERATURE REVIEW 

 

Facilitation Theory (the humanist approach) 

Facilitation theory developed by Carl Rogers and others in 1965 indicates that a facilitator has to 

be present for learning to take place the facilitator acts as a guide and creates an environment that 

is fit and comfortable for learning to take place. Dunn (2002) identified that people are always 

waiting and responsive to new ideas hence ready to learn. The learner is willing to change 

behavior especially when faced with unpleasant consequences.  

 

The theory explains that facilitators are supposed to be responsive, accept feedback and are good 

listeners for learning to take place. The learner enjoys an environment that has a variety of 

activities and relevant training programs. Learning and training at given to Subira self help group 

members is handled by  qualified and experienced facilitators who ensure that a conducive 

environment is in place, materials and equipments are set, while at the same time ensuring that 

the learning is well conducted. The facilitator selects staff of the right profile and puts them in 

work teams for better learning to take place. Any training that takes place has to be implemented 

for it to be effective; the facilitator also oversees and monitors the implementation process.  

 

Forms of Social Media  

There are different forms and categories of Social Media that can be used in business as 
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introduced by Fridolf and Arnautovic (2011). The categories include to name bit a few:  Blogs 

which are ideas posted online journals by firms, media images and copied links to various web 

pages; Social networks or groups are sites where individuals with similar ideas or concerns join 

together and develop one another through creation of online relationships; Content communities 

plan and organize information which is accessed and then shared by other people on the website: 

bulletin boards are those types of information that educate people on certain topics of interest 

and in process they allow people to exchange ideas on particular interest.  Examples of social 

media sites commonly used by people both individually and for business purposes include: 

Facebook, watsup, MySpace, LinkedIn, Flickr and Instagram (Drury, 2008). 
 

Social networks are accessed for various purposes among them: finding friends, conducting 

business, selling, purchasing products, exchanging ideas among others.   For example LinkedIn 

connects with people in business and in the same profession and finding business partners. 

MySpace connects people in music and classmates can connect through classmates.com. For 

purposes of charting and creating friendships online, people use Facebook; while some people 

communicate through the use of twitter to pass messages (Flink, 2011). However, all channels 

have been turned to marketing channels with time 

 

Social Media as a Marketing Tool for Business Growth 

Business people desire to belong to groups that will enhance their business and improve profits. 

The world has become a global village where people are now able to communicate easily, faster, 

widely concerning many aspects of life as well as connect to conduct businesses through online 

platforms (Lewis, 2010).  Most organizations and individuals have realized the importance of 

this communication and network connection channel that enables sharing and bringing business 

opportunities to the firms. As a result, any business person is keen on ways of connecting with 

the other person or market to grow their networks, therefore using social media to create more 

business opportunities.  Social networking has therefore become an important business reaching 

idea for both profit making and non-profit making organizations. However, as Lewis (2010) 

explains, despite this involvement, there is limited understanding of how social media can be 

well utilized to draw purchases and choices of users. It is with this understanding in mind that, 

the study will enable us to find out how effective this tool is and what else can be done to ensure 

it well utilized to bring growth to entrepreneurs.  For this reason the company and individual has 

to choose wisely which social media channel to use to in order to carry out advertising 

campaigns or marketing of products (Kaplan & Haenlein, 2010). 

 

Social media can be used as an advertising tool because it enables companies to communicate 

directly with customers about their products and with one another.  The manager or business 

owner may however not be able to control communication between individuals and who are on 

the forum for example on ‘watsup’ or on ‘face book’; it is usually beyond the control of the firm. 

The individuals may decide to communicate at odd hours and the frequency cannot be 

predetermined. This is contrary to the traditional methods of advertising and integrated 

marketing where business owners and entrepreneurs are able to direct communication and shape 

its flow (Bond, 2010). 
 

Social media use has several advantages such as: it enables customers to engage in information 

sharing in a timely manner; it is affordable and comes at a fair cost, hence more efficient than the 

traditional methods of advertising. Small firms as well as large firms can both befit from social 

media at low costs. Most companies have a regular website but will from time to time turn to 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

713 | P a g e  
 

social media to advertise their products or gets customer feedback concerning their services. This 

use of social media enables people and firms to reach many people and as fast as possible within 

a very short time as explained by Halligan & Shah (2010) in his study on in bound marketing and 

social media usage. Customers are able to use social media channels to communicate with one 

another about a product or service and therefore creating a lot of influence on a product, which 

could lead to purchase or rejection.  
 

Another advantage of social media usage is the freedom that consumers are able to enjoy through 

the ability to make their own choices and not stick to brands which do not add them value.  This 

means that the customers/consumers are able to control the information they get from 

organizations by blocking those they do not need and respond to information that they need. 

They later on learn to trust social media channels than the actual firms. For this reason, firms 

have to post information that should work to their advantage and respond quickly to those that 

can damage reputation. Consumers are able to share information of all types across networks and 

people end up engaging in debates concerning the firm’s products which could then lead to 

purchase or shift as described by Keller (2009). Social media use can therefore be very 

challenging to the company because the customer has a free choice and free will. It is therefore 

up to the firm/organization to manage the information sent and received. 

 

Social media being a strong marketing tool, it is not free from challenges that may discourage 

users such as: Negative posts on the Facebook concerning a product, exaggerated information, 

bias among others.  These mentioned factors can cause consumers to lose trust in products 

offered by the firm or negative reactions can be generated from customers by information that is 

purely meant to push for sales. Another challenge is lack of time to make the company site 

attractive or update consumers. Lack of an updated website could lead to lose of sells due to 

customers withdrawing from the site. Return of investment on use of social media may also not 

be accurately measured due to lack of knowhow and uncertainty on investment, and lack of 

adequate knowledge on how to use social media for marketing purposes (Ghali, 2011) 
 

For a firm to make to actively make use of social media in a way that will generate sales, then 

the form has to remain open and sensitive to customer requirements. The products should be 

‘’pushed’’ gently while at the same time avoiding aggressive selling that could lead to conflict. 

Kingsland (2007) in his studies on finding business opportunities through use of social media 

advices that a firm has to understand that,  most people who participate on social networks are 

not purchasing but are doing so mainly for purposes of creating relationships. He explains that 

customer opinions should be valued and the firm sensitive to changing trends. This approach 

ensures that customers are not pushed through aggressive marketing and made to purchase 

products that do not suit them. Gruber (2004) agrees that customers should not purchase a 

product due to coercion, since it will lead to dissonance and hence failure of repeat purchases. 

The customers should be well managed by engaging them through feedback forms and getting 

their opinions and suggestions. 

 

Entrepreneurial Education and Training 

There is general agreement by researchers in the field of entrepreneurship that emphasis should 

be placed on entrepreneurship education and training. The Consortium for Entrepreneurship 

Education (2004) points out that entrepreneurship education is a life-long learning process and 

consists of five stages: basics, competency awareness, creative applications, start-up, and growth. 

For this reason, continuous training and learning are important tools that are enable organizations 
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to adjust well to the market and environmental changes taking place. Organizations are now 

becoming learning environments with managers taking the teaching role; employees the students. 
 

Entrepreneurs require different skills and abilities that help them to achieve success in promoting 

innovation and creating business enterprise. They should predict the future and the changes that 

may occur in the ability of firms in justification and approval of establishing a business. This 

ability requires an understanding of the ever changing business environment and development 

strategies of markets and other new skills in the market so as to grow their businesses (Zahra, 

2006). This training can be at three levels: business formation stage, performing stage and 

development should begin as early as the business formation level and end with exit.  This type 

of training focuses areas such as:  favorable business planning, selecting target markets, future 

profitability, financial planning, identifying competitors, designing new products and receiving 

rewards for success in business. Business performing training deals with general knowledge for 

business operations as described by Keller (2009). It includes measures such as financial 

planning, development of markets, maintaining current markets, understanding expected 

functions and transferring knowledge from entrepreneurs to managers. Personal development 

training should also be encouraged so as to foster confidence, leadership skills and critical 

thinking throughout the organization.  

 

Measures of Business Growth 

 

The category of success/performance is set as a dependent variable primarily in relation to 

management practice and the volume of management activities in small businesses in order to 

explain connections and possible influences in the direction of improving business results. 

Therefore, it becomes necessary to precisely understand and restrict the notions of success and 

performances that are usually used as synonyms. It is also necessary to define criteria which 

really measure success of small businesses. Success is a specific aspect of performance or is 

identified with high performance and increase in profits (Thiel, 2014). Some of them recognize 

success in growth and profitability, but this aspect has significant shortcomings in the field of 

small businesses where goals do not coincide, comparison and a real success statement are 

difficult to be presented, hence the need to look at other aspects of growth such as increase in 

number of staff employed, increase in stock, reduced customer complaints and diversification of 

businesses among others as described by Toivanen and Vaananen (2010).  

 

Financial indicators are simple for success definition and statement, but they can ignore the 

possibilities of alternative criteria for success definition, based mainly on personal goals of 

owners/entrepreneurs/managers. The optimal level of performance regarding growth and 

development is therefore broad and should include other parameters and measures (Phelps, 

Adams & Bessant, 2007).  However, it is noticeable for small businesses that personal success is 

identified with business success, while in other cases nonfinancial criteria and the lifestyle are far 

more significant. Besides usual and most used measures for the performance of profitability and 

growth (number of employees and amount of profit), some authors use business period as a 

practical measure of individual business satisfaction and personal success.  

 

In a detailed analysis of success/failure of the small enterprise, business period and length of 

years in business can be a reliable indicator of success only if a small enterprise is closed down 

or business project is cancelled non-voluntarily, i.e. if it is a forced collapse (OECD, 2011). The 

forced closing down or business collapse happens after some period when it is impossible to 
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continue with the business. This form of closure of business is explained as collapse or 

bankruptcy. On the other hand, business can be a voluntarily closed down (transition from self-

employment to employment or unemployment) because of the lack of readiness or motivation. 

Generally, we can talk about voluntary and forced closure of own business, while survival as a 

measure of success of small business implies the period of doing business that will be ended by 

some forms of business closure without a new form of self-employment (to be self-employed in 

some period). Therefore, the measure of success of small business is determined by business 

period, which will be ended exclusively by forced and non-voluntary leaving of own business. 

Consequently, we can conclude that in case of the research on the sample of active small 

businesses, i.e. by researching the current owners/entrepreneurs/managers we can notice that the 

small enterprise with longer period of existence is more successful than the others as indicated 

by Thiel (2014). We can definitely agree that, due to problems of measuring success, especially 

in the early stages of small business, then other measures of growth are taken into account.  

 

Conceptual Framework 

The conceptual framework below represents the use of designed social media innovative training 

programs to enhance business growth. This conceptual framework indicates that a training 

program has to be in place for a successful measure of growth and outcome. As mentioned, 

facilitators used training methods and programs that allowed for implementation of acquired 

knowledge. Growth was measured by the following outcomes increase in profits, expansion of 

business, increased stock and diversification of business activities.  

 

Independent variables      DependentVariable  

  
Figure 14: Conceptual framework 

 

RESEARCH METHODOLOGY  

 

This section explained the steps that were followed in conducting the research. The study 

adopted a descriptive survey design which aims at determining the role of entrepreneurship 

training on business growth. Leedy and Ormrod (2005) explains that a descriptive survey design 

is appropriate because it is seen as an efficient method of collecting original data from many 

respondents a wide range of respondents given a short time.Target population as defined by 

Mugenda and Mugenda (2003) is a group of items or objects where a sample is drawn because of 

the similar characteristics. The target population for this research was all members of the self 

help group who were 48 in number. Thus a census population of 48 respondents was taken to 

increase the representativeness of the sample, minimize sampling errors.  

Social media 

Business training 

program 

 

Business Growth 

- Profitability 

-Increase of stock 

-Diversification of business 

activities 

- Increased no. of customers 
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A research questionnaire was issued to the respondents to collect data and allow the researcher to 

reach a wide population of respondents. The questionnaire had both open ended questions and 

closed ended questions.Data was analyzed using quantitative means by use of Statistical Package 

for Social Sciences (SPSS).The hypothesis was structured to ascertain the extent to which social 

media training programs affect business growth in the study.  

 

RESULTS AND DISCUSSION 

 

All the 48 questionnaires were returned duly filled; giving the study a response rate of 100%. 

 

Demographic information 

Age of respondents 

 

Majority of respondents were between the ages of 31 and 40 years represented by 50%, as 

indicated on table 1 below, while those between 41 and 50 years old were represented by 43.8%. 

Only 6.3% of the respondents were over 50 years of age. It showed a mature population in 

business  

 

Table 1 Age of respondents  

 Frequency Percent Cumulative Percent 

 

31 years to 40 24 50.0 50.0 

41  to 50 21 43.8 93.8 

Above 50 3 6.3 100.0 

Total 48 100.0  

 

Marital status and Sex of respondents 

Majority of respondents were married as represented by 60.4% as shown on table 4.2 below. 

Single people were represented by 22.9%, divorced were 12.5%, while widowed were 2%. We 

can assume that there was support in business operations from spouses. 

Majority of respondents were females represented by 64.6% while the males were represented by 

35.4%; meaning females in business were more than the males by 29.2%  

 

Table 2: Marital status of respondents  

 Frequency Percent Cumulative Percent 

 

Single 11 22.9 22.9 

Married 29 60.4 83.3 

divorced 6 12.5 95.8 

Widowed 2 4.2 100.0 

Total 48 100.0  

 

Educational level of respondents 

The study sought to find out the educational status of respondents and it established that majority 

were well educated business people with 72.9% having tertiary education and hence the training 

type would be well understood and comprehended. Those with ‘O’ level education were 16.7% 

and 10.4% did not indicate their level of education.  

Table 3: Education level of respondents  
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 Frequency Percent Cumulative Percent 

 

O level 8 16.7 16.7 

Tertiary 35 72.9 89.6 

Not indicated 5 10.4 100.0 

Total 48 100.0  

 

Businesses owned by respondents 

The study established that the respondents sampled by the study carried out various business 

operations. According to the results, majority of the respondents were in agribusiness represented 

by 27.1%; followed by majority in general shop and retail outlets represented by 22.9%, catering 

/ baking and hotel management were 14.6%, Clothing/ uniforms/boutique (12.5%), Salon and 

hair accessories (10.4%), Business consultancy (4.2%) and other business operations were 

represented by 4.2%  in that order.  

Table 4: Types of businesses 

 Frequency Percent Cumulative Percent 

 

Catering 7 14.6 14.6 

General shop 11 22.9 37.5 

Grocery 2 4.2 41.7 

Agri business 13 27.1 68.8 

Consultancy 2 4.2 72.9 

Clothing 6 12.5 85.4 

Salon 5 10.4 95.8 

Other 2 4.2 100.0 

Total 48 100.0  

 

Forms of business ownership 

The study established that most businesses were owned by sole proprietors represented by 62.5% 

and family owned businesses were represented by 27.1%. The study also established that 

partnership owned businesses were 2.1% while 8.3% of respondents had registered their 

businesses as company limited.  

 

Table 5: Forms of business ownership 

 Frequency Percent Cumulative Percent 

 

Self proprietor 30 62.5 62.5 

Family 13 27.1 89.6 

Partnership 1 2.1 91.7 

Company limited 4 8.3 100.0 

Total 48 100.0  

 

Use of social media in transacting business operations after training 

The study sought to find out from respondents on how often they used social media to transact 

businesses after training. The findings are illustrated on table 4.6 below as follows: 45.8% of 

respondents use social media to a moderate extent, while 41.7% use it to great extent and 12.5% 

to a less extent. The study can therefore conclude that the number of respondents who used social 

media to engage in business activities after training was quite high giving a total of 87.5%.  

 

Table 6:  Use of social media in business transactions 
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 Frequency Percent Cumulative Percent 

 

Little extent 6 12.5 12.5 

Moderate extent 22 45.8 58.3 

Great extent 20 41.7 100.0 

Total 48 100.0  

 

Type of social media channel commonly used 

The study sought to find out the type of social media that was commonly used or preferred and 

the respondents indicated their preferences. Watsup 37.5%, those who used different 

combinations was 39.6%, Instagram was 16.7% while Facebook users were represented by 6.3%.  

 

Table 7 Type of social media channel commonly used 

 Frequency Percent Cumulative Percent 

 

Facebook 3 6.3 6.3 

Watsup 18 37.5 43.8 

Instagram 8 16.7 60.4 

Combination 19 39.6 100.0 

Total 48 100.0  

 

The role of social media on business growth 

The study sought to establish the respondents’ level of agreement on whether social media 

training and usage had improved their businesses in terms of growth, increase in profits, and 

increase in number of customers among other parameters. Respondents agreed as indicated on 

table 8 below that there was improved profits represented by a mean 3.79; influence of social 

media on business growth with a mean of 3.23 and reported improvements after training 

represented by a mean of 3.50. According to the results displayed on the table 4.9 below majority 

of the respondents were in agreement that they have managed to post improved profits as 

represented by 22.9%; the number of customers had increased (29.2%); complaints had reduced 

since training as represented by 4.2% of respondents; 16.7% of respondents said they had 

increased stock levels and 22.9% had noticed growth represented by a combination of factors. 

Service had also improved as represented by 4.2% because customer complaints were handled 

early and suggestions made by customers had been implemented or addressed. 

 

Table 8: Descriptive statistics on the role of social media on business growth 

 N Minimum Maximum Mean Std. Deviation 

Improved profits 48 3 4 3.79 .410 

influence of use of social media on business 

growth 
48 2 4 3.23 .857 

Improvements after training on social media 

usage 
48 2 4 3.50 .619 

Valid N (listwise) 48     

 

Table 9: Specific Improvements after use of social media  

 Frequency Percent Cumulative Percent 

 

Increased profits 11 22.9 22.9 

Number of customers 14 29.2 52.1 

Improved service 2 4.2 56.3 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

719 | P a g e  
 

Reduced customer complaints 2 4.2 60.4 

Increased stock 8 16.7 77.1 

Combination of growth factors 11 22.9 100.0 

Total 48 100.0  

 

Statistical Analysis  

Correlation matrix of social media training on business growth 

The result on table 10 below indicates the correlation matrix between social media usage and 

business growth is slightly positive in nature at 0.146. According to the result, there is a positive 

influence of magnitude but the relationship of influence is weak since the magnitude of influence 

is low at 0.146.  

 

Table 10: Correlation matrix of industry size on adoption of system 

 Improved growth Use of social media 

Improved growth 

Pearson Correlation 1 .146 

Sig. (2-tailed)  .324 

N 48 48 

Use of social media 

Pearson Correlation .146 1 

Sig. (2-tailed) .324  

N 48 48 

 

Regression Analysis of social media training and business growth 

 

The study conducted regression analysis to establish the relationship between the study variables 

which were: influence of social media use on business growth. The information on table 11 

below indicates that adjusted R square of 0.000 means that the variables studied contribute to 0% 

of the factors that influence growth of business and hence other factors contribute to 100% of the 

growth. Since the R is 0.021, a conclusion can be made that innovative training is positively 

correlated with the growth in business but the relationship is very weak since R is close to 0.  

 

Table 11: Model summary 

 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .146a .021 .000 .410 

a. Predictors: (Constant), Use of social media 

 

ANOVA results 

 

From the ANOVA results on table 12 below, the p-value is 0.324 greater than significance level 

of .05; meaning the level of influence of social media and business growth is not significant; 

hence we accept the null hypothesis that there is no significant influence in business growth 

reported by entrepreneurs of the business group before and after social media training program 

 

 

Table 12 ANOVA results of social media training on business growth 

ANOVAa 
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Model Sum of Squares df Mean Square F Sig. 

1 

Regression .168 1 .168 .995 .324b 

Residual 7.749 46 .168   

Total 7.917 47    

a. Dependent Variable: Improved growth 

b. Predictors: (Constant), Use of social media 

 

Regression Coefficients of social media on business growth 

The data findings presented on table 13 below indicate that taking all other independent variables 

at zero, a unit increase in use of social media leads to a 0.087 increase in business growth; the 

increase is quite minimal in nature not indicating significant change in the training given.   

 

Table 13 Regression coefficients of social media training on business growth 

 

Coefficientsa 

Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

 
(Constant) 3.504 .295  11.893 .000 

Use of social media .087 .088 .146 .998 .324 

a. Dependent Variable: Improved growth 

 

CONCLUSIONS AND RECCOMENDATIONS 

 

Conclusions 

 

The study concludes that social media training programs are responsible for the business growth 

among members of the self help group. The study concludes that the innovative social media 

training program (related to business formation, business development, business performance) 

influences business growth to a little extent. The hypothesis test was however not significant 

which led to acceptance of the null hypothesis that there was no significant influence of social 

media on business growth as represented by a p-value of 0.324 which is bigger than level of 

significance. 

 

Various roles of the influence of training programs were established which were profitability, 

customers increase, reduced customer complaints, increased business stock and diversification of 

business approaches. The study also concluded that there was general consensus to promote 

social media training and usage at all levels of business. Entrepreneurship education and training 

can make a positive contribution to employee morale and productivity, hence enhancing business 

growth.  

 

Recommendations  

 

The study recommends that there is need for the members to adopt and equip themselves with 

more innovative entrepreneurial programs other than social media usage since social media is 

cheaper and has a positive impact towards business growth. Under the theme entrepreneurial 

process, the following aspects should be covered in the training programs: how to create jobs, 

dealing with unemployment; tax returns; personal and financial management; industry 

knowledge; new business idea development, e.g. searching for innovative business ideas; 
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creativity and innovation. This helps them understand on the issues and the way to handle them. 
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ABSTRACT 

 

The paper discusses the idea that culture starts at personal level and becomes a national culture and the idea 

that a new culture can develop from the mixing of people from different backgrounds.It explores the idea that 

even two people who were born and brought up together can belong to different cultures due to their different 

stations in life. The paper shows that the siblings who have travelled elsewhere tend to develop a different and 

positive culture from those who never leave home.It is about the people at the grassroots who make majority of 

the Kenyan population, and who make this nation and can also break it in a few hours or days. The data was 

collected from face to face interviews and observing people from two groups of ten  respondents each in Ruiru 

and Ting’ang’a in Kiambu County and some of their siblings who leave away from Kiambu.The study used a 

control group of four siblings ( who live away from Kiambu and travel to other parts of Kenya and abroad) of 

four of the respondents. Both random and purposive sampling were used to get the respondents.The discussion 

concludes that culture, just like its medium, language, can be dynamic and that culture starts at personal level 

and then permeates to groups of people and the community. The paper also concludes that whatever 

development we achieve as Kenyans can be lost in a few days if we lack a culture of appreciating each other as 

Kenyans and communicating the same.That a negative culture can be detrimental to the development of a 

nation and actually cause its downfall. 

 

Key words: communication, culture, development, language, inclusiveness. 

 

Introduction  

 

According to O’Neil (2009), the human communication process is more complex than it initially 

seems.  Much, if not most, of our messages in face to face contact are transmitted through 

paralanguage.  Communication is not just about speaking and writing there are paralanguage 

aspects of communication that are embodied in our day to day communication and in our culture. 

This is the auxiliary communication that is brought out in facial contact and make it hard to hide 

our emotions and that which cannot come out in telephone of written medium. The 

Communication that begins at individual level is what leads to communication at group, 

community and national level. There levels mean; merry go roundgroups, political parties and 

government, both county and national are capable of developing and communicating cultures 

that can prosper or impede national prosperity. People’s verbal and non-verbal communication 

becomes a culture which is again communicated back to the individual and as such, the various 

levels; this, and the ripple effects becomes cyclic. Sharing a culture and a language does not 

necessarily mean that you must come from the same community. And culture can naturally arise 

from things that are different from coming from the same geographical locality. People can also 

share the same culture even if they speak different languages.  For example, people living in 

Nairobi share the same culture of the city but speak different languages, hence, Nairobians. 

English is spoken all over the world by people who have come from different cultures.Culture 

and language are intertwined; and according to Sachs (2007), culture has a direct impact on 
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development. The argument in this paper is that; countries, and indeed, Kenyans can develop one 

positive language, one culture and communicate the same at all levels for the sake of 

development.  

 

Literature review 

Humanity, through different levels of society, develops a para-language that permeates into its 

culture and inadvertently affects its development. Language and culture are intertwined. The 

culture of a people is about their way of life- how people think, speak, their beliefs, customs, 

values, behavior;  these are shared and communicated from generation to generation  using 

language.  People value certain things and do them in a certain way and so they use language in a 

way that reflects that; they use language to communicate their culture because it is what displays 

and communicates a people’s heritage and history.Different cultures communicate a variety of 

things through the mode of dressing can communicate about one’s status, intentions, its a Kenyan 

culture that when  people of higher status arrive late for functions no one should complain but 

clap for them. This is the Kenyan language that communicates a love for peace. Culture of 

fencing your land- communicates that its yours and nobody should trespass.   In most African 

societies, boys/men are allowed to come home late, Brazil, and among the French, women 

cannot go out alone and in Arab countries, women cannot go out in public places or drive 

(Axtell, 2007). 

 

Uniforms and colours communicate and this may also depend on the culture; for example In 

Netherlands, there is the red district where prostitution is allowed. In Kenya drivers thesedays 

look for green which is the colour for the National Transport and Safety Authority(NTSA) and to 

them, it means trouble. People who come from the same background can develop different 

cultures.  This means thattwo people born together can belong to different cultures- which is 

partly influenced by different churches, work places and status among other factors.  This is why 

we talk about, for example; the culture ofpolice, doctors, school, and transport industry, even 

mad people have a culture- picking things, walking nakedor dressing in rags. Culture 

communicates and its development may start early or later in life. 

 

According to Williams (2007), racial, tribal and caste discrimination is one of the social and 

cultural factors that affect development. He argues that a country’s overall productivity suffers if 

certain people are discriminated against.  Daily auxiliary communication can become a culture of 

discrimination.Examples of lack of inclusiveness and serious discrimination includes the 

apartheid regime in South Africa, or the Asian communities driven out of Uganda under Idi 

Amin, which was disastrous for Uganda’s economy. Sachs(2006) posits that cultural 

discrimination can make half of the population of a country fail to contribute to development. 

Ethnocentric reactions which become a culture impede development as this has far-reaching 

negative effects. For instance, Europe and Indonesia tried the idea of reserving jobs to natives in 

the 1930s and 1997 respectively but realized it doesn’t work (Landes, 1999). This situation can 

be liked to what some county governments in Kenya are advocating and communicating the 

same; how sustainable is this? 

 

In many countries, cultural history determines the development that happens or the lack of it, and 

sometimes even pseudo-development. Landes (1999)is of the view that culture is what makes the 
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difference in the history of economic development. The language people use can communicate a 

culture of certain informationthat brings forth several clusters in society, information about jobs, 

money, business as belonging to one cluster;  a cluster of smarter, better organized and 

hardworking peoplewhile another cluster consists of lazy, arrogant and superstitious people.This 

means that the people in the second cluster will not strive to do things that are done by those in 

the cluster to which they do not belong, hence inequity in wealth distribution.It is better to have a 

culture of unity for so as to foster a sense of nationhood and development. This is in accordance 

to Sachs (2006) who argues that cultures that believe in the greater good and the rule of law are 

optimistic, hopeful, ambitious and ready to pull together while other than being paranoid and 

fragmented. Similarly, Landes (1999) argues that there is need to help the poor become wealthy 

so that they do not think of seeking to possess what they have not made.The opposite is a sure 

recipe for future chaos in any society. 

RESULTS AND DISCUSSION 

 

The results show that the following factors can either slow down or hinder development 

altogether: 

 

Speech community vis a vis development- from the study, it was observed that all the 

respondents believe that their economic development is tied to their speech community and 

outsiders cannot hinder it. There are outsiders in the location who do manual jobs but still the 

respondents think that their contribution to development does not matter.  Speech communities 

may be primary or secondary. Primary speech community is composed of people who live in the 

same neighbourhood and speak the same language, for example, rural communities while a 

secondary speech community consists of people who come from different regions and have been 

brought together for different reasons, such as social, economic and education.  

 

Different stations in life- we found that it is possible to acquire a new culture that is focused on 

development. This is due to our observation that even siblings who grew up together and spoke 

the same language since childhood become different in their later life.This is seen in, for 

instance; dressing, style of speaking/accent and even the types of food and way of cooking.Those 

who have never left the village do these things differently. However, both groups do not say that 

their cultures have become different because, according to them, people of the same speech 

community cannot have different cultures. We observed that the difference in culture is realized 

in their complaints about each other- that “so and so is not good these days”.  This observation 

shows that if can change and acquire a new culture, so can the entire society acquire a culture of 

inclusiveness for the sake of development. This view is similar to that by Frie & Coburn (2011) 

that culture is not a monolithic entity but is something that is continually evolving and can be 

supported by different modes of thinking and acting 

 

Travel and intercultural mingling- We found out that 4 in 5 respondents from the research 

location have not gone beyond Nairobi. They only hear stories about other parts of Kenya and 

the people from there. Non-travelled people have developed a culture of negativity for people 

from other parts of Kenya.This means that people who travel to different places of Kenya have 

developed a culture of appreciating others and are not discriminative. The one person in 5 

whohas an authentic experience by mixing in the day to day activities and also doing what the 

locals do appreciate the dress, food and language of other people. That the visited people also 
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appreciate the visitor because of your genuine interest in them. 

Culture of suspicion- Culture has a direct impact on development. Development suffers when 

people communicate a culture of “ you don’t belong to my school of thought”- When people are 

suspicious of  and refuse to deal with those who do not subscribe to their school of thought or 

speech community.  This can be equated to what  William (2007)refers to as locking out 

development due to misplaced nationalism, suspicion, or radical philosophy in some countries 

which  close outside involvement – e.g. communism in North Korea, or extremist Islam in 

Taliban Afghanistan 

Normal languageand day to day activities- The study found out that language that is used in 

every day conversations and the day to day activities unintentionally become a culture. For 

example bribing a policeman instead of waiting for the right process, using the title ‘Miss’ and 

yet you are married or your father’s name. We observed that 1 in every 3 female respondents 

maintain their father’s surnames names either for economic gain or being unsure of the ‘modern 

man’. Four in five respondents did not realize that dishonest behavior at personal level is a form 

of corruption that can hinder development. The argument is this paper is that the dishonest 

behaviour is what becomes magnified at the higher level when one gets into a position of 

authority and becomes corruption, hence an impediment to development.The fact that culture can 

also be passed on from an early age can be used to develop communities. This means that a 

society can start developing a positive culture that fosters inclusive development it its citizenry at 

early age. 

 

From our observation of the control group consisting of four siblings, we also found out that 

some culture is acquired much laterin people’s lives. This implies that any society can help 

inculcate the desired culture in its people at whatever age.  For example, the tribal culture that is 

so rampant in Kenya now is something that has developed later. This view is similar to that by 

Frie & Coburn (2011) that culture is not a monolithic entity but is something that is continually 

evolving and can be supported by different modes of thinking and acting 

 

The culture of self-reliance – four out of five respondents felt that outsiders cannot bring them 

any development or economic gain and that with the current county system in Kenya, outsiders 

would not be welcome with the current county system in Kenya, and outsiders would not be 

welcome.  Indeed, one of the informants was from a different part of Kenya, who had been 

denied a room to do business because, according to the rest of the respondents, people from her 

place were not good at business. This, according to this paper translates into a culture of feeling 

self-contained and overconfidence which is a pseudo self-reliance thatcan lead to slow 

development in the long run.In this regard, William (2007) cites an example of China, which 

closed its borders due to the culture of pride and self-sufficiencythat made it stagnate for a very 

long time. Fleischaker (2004) also quotes Adam Smith (1776) who argues that ‘country which 

neglects or despises foreign commerce cannot transact the same quantity of business which it 

might do with different laws and institutions”. 

 

CONCLUSION  

Both the spoken and para-language become a culture that starts at individual level and permeates 

to the entire society. Since individuals can acquire a new culture, it is possible for an entire 

society to acquire and communicate a positive culture since culture is not necessarily tied to a 
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speech community.A language of inclusiveness and communicating the same can naturally 

become aculture of a society whose prosperity it can guarantee. Negative culture, for example 

corruption and negative ethnicity starts with the individual and is mostly clothed in the para-

language of daily actions which are otherwise thought harmless and then manifests itself at 

national level.  
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ABSTRACT 

HIV/AIDs (Human Immune Deficiency Virus/Acquired Immunodeficiency Syndrome) possess a 

great burden to mankind. 37 million people are HIV infected worldwide.  19 million people in 

Sub-Saharan Africa are infected. In Kenya, 1.6 million people are HIV infected and just over one 

million are on antiretroviral treatment. The epidemic has negatively affected the country’s 

economy by lowering per capital output by 4.1%. (Avert global statistics, 2017). This study 

sought to find out the trends of basic clinical indicators as an outcome of management of patients 

living with HIV/AIDS. It also investigated the quality of life as an outcome of personal socio-

economic factors of the patients. Data was collected cross-sectionaly using a questionnaire 

among 215 people living with HIV/AIDS and on antiretroviral therapy treatment at Machakos in 

Kangundo Sub-county Hospital Comprehensive care clinic in 2017.  Data analysis was done with 

SPSS, 20 using multiple correlation (R) statistic, t - test and chi –square, at P ≤ 0.05 and 95% 

confidence Interval. Results indicated that having viral suppression below detectable levels, 

moderate body mass index, absence of  drugs side effects and having no other diseases 

contributed to improved quality of life (R= 0.715, P<0.001).  There was also significant 

relationship between client’s socio-economic factors and the quality of life (R= 0.82, p=000).  

This study concluded that, both good clinical indicators and socio economic factors improve the 

quality of life for HIV/AIDs patients. The recommendation was that, emphasis should be put to 

improve both clinical indicators and socio economic status in order to enhance improvement on 

the quality of life among these patients. 

STUDY INTRODUCTION 

Quality of life is an individual’s perception of their position life in the context of the culture and 

value systems in which they live and in relation to their goals, expectations, standards and 

concerns. It’s abroad ranging concept affected in a complex way by the person’s physical health, 

psychological state, personal beliefs, social relationships and their relationship to silent features 

of their environment. Health has traditionally been measured narrowly and in negative way. 

What is measured is ill health in its severe manifestations those which are verifiable through 

physical examination and other objective procedures or tests .Such traditional measures of 

morbidity and mortality provide information about the lowest levels of health, but they reveal 

little about other important aspects of an individuals or a community’s level of health, including 

dysfunction and disability associated with diseases, injuries and other health problems 

(WHO,2004). 

 

Globally; it is estimated that 36.7 million people were living with HIV/AIDS by the year 2015. 

Most of them live in low and middle income countries, which may be attributed to poor quality 

of life.  In the same year 1.1 million people died of AIDS related illness (premature mortality). 
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Out of this 25.5 million people live in Sub-Saharan Africa. The vast majority estimated as 19 

million live in East and Southern Africa which saw 46% of new HIV infection globally in 2015. 

It’s also estimated that 40% of all people living with HIV do not know that they have the virus 

(WHO, 2016). HIV prevalence in East Africa is 4.7% but varies greatly between region within 

sub Saharan Africa as well as individual countries (Avert Global HIV and Statistics, 2015). 

 

In Kenya approximately 1.5 million people are infected with HIV and out of this 

897,644 adults were on treatment by the year 2015.There has been a rapid scale up 

of treatment as is evidenced by increase of over 1000 treatment sites. The national 

average prevalence is 5.9%.The epidemic is geographically diverse, ranging from a 

high prevalence of 26% in Homa-Bay County in Nyanza region to a low of 

approximately of 0.4% in Wajir County in North Eastern region (NASCOP, July 

2016 print). The high burden of HIV/AIDS in Kenya accounts for an estimated 29% 

annual adult deaths 20% of maternal mortality, and 15% deaths of children under 

the age of five years. The epidemic has also negatively affected the country’s 

economy by lowering per capital output by 4.1%. HIV prevalence in Machakos is 

lower than the national prevalence at 4.5% (Kenya HIV Estimates, 2015).The HIV 

prevalence among women in the County is higher [6.1%] than that of men [2.7%] 

indicating that women are more vulnerable to HIV infecti on than men in the County. 

Machakos County is ranked 12 th nationally with a total of 32,611 people living with 

HIV by year 2015 with ART coverage about 94% of total infected population 

(NASCOP, 2016). 

 

Generally, some variables should be considered  in the domain of health include premature 

mortality and life expectancy, various symptoms and physiologic states, physical functions, 

emotional and cognitive functions, and perception about present and future health (Patrick, 

1993).This research aimed at helping   medical and public health advances for better treatments 

of existing disease and delayed mortality. According to (Smith, et al 2009), professionals and 

authority may have different notion of good quality health care. Whereby he further eludes that, 

by ignoring the patient’s views on preferred care we may neglect aspects of care provision which 

are important from the perspective of consumer health care (Smith, et al 2009). 

PROBLEM STATEMENT 

 

Kangundo level 4 hospital comprehensive care clinic has had a steady increase in patient 

enrollment. These come from within the hospital testing and referrals from surrounding environs, 

outreach, dispensaries and health centers. This is facilitated by other  factors like  patient 

convenience, preference, stigma from home environment, unavailability of CCC services in 

nearby facilities, etc. A total of 1967 PLHIV/AIDS are currently active on ART care. (DHIS, 

2017). Approximately, 30% of this patient population actively attending clinic shows a very 

insignificant change in their basic laboratory measurement for immunological parameters known 

as CD4 cell count or percentage regardless of Anti-retroviral therapy of more than 6 months and 

high viral load count visa vii the expected response to treatment as per standard national 

guidelines (NASCOP 2016) 

 

It has been observed that most of patients with poor prognosis after diagnosis and initiation of 
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care and treatment have a kind of disadvantage in the community that’s cuts across general 

population of patients with poor treatment outcome. This includes physical, mental, illiteracy, 

demographic factors, socio-economic and personality factors that in one way or another 

contribute to poor treatment outcome (Sounza S. 2007). 

Despite the aggressive programs available in our setting in management of patient with 

HIV/AIDS, focus on disease rather than the patient and the community are much addressed. 

Since HIV/AIDS is a chronic disease affecting families and communities, a gap of focus to 

society and its behavior patterns impact to the individuals and families in addressing quality life 

threaten the much gained milestone in elimination of this pandemic. Hence patient’s day to day 

life is equally important indicator of health outcome and quality of life (WHO, 2004). 

Care for the patient is the fundamental aim of health services and the assessment of client’s 

quality of life is an important component in continuous evaluation of service delivery in health 

facility. Furthermore a satisfied patient is more likely to develop a deeper and longer lasting 

relationship with their medical provider, leading to improved compliance, continuity of care and 

ultimately better health outcomes. This provides a direct indicator of quality care. 

JUSTIFICATIONOF THE STUDY 

 

Evaluation is a systematic determination subject merit, worth and significance using criteria 

governed by a set of standards. It can assist an organization, program, project or any other 

intervention or initiative to assess any aim realizable concept to help in decision making or to 

ascertain the degree of achievement or value in regard to the aim and objectives and results of 

results of any such action that has been completed. Health outcomes in Kangundo Sub-county 

hospital are varied despite funding, and are often linked to the ability of health care workers to 

innovatively overcome common and sometimes severe health system challenges matching 

services delivery to patient or service provider barriers and constrains without necessarily 

requiring additional resources to deliver high quality care. 

 

The construct of health related quality of life broadens the traditional notion of health to meet the 

expressed physical and mental health needs of the population. It also enables health agencies to 

legitimately address broader areas of health policy around a common theme in collaboration with 

a wider circle of health partners, including social service agencies, community planners, and 

commercial groups. Health related Quality of life analysis will help to monitor progress in 

achieving the nation’s health objectives e.g. identify sub- groups with relatively poor perceived 

health and help to guide interventions to improve their situations and avert more serious 

consequences. Allocation of resources based on unmet needs, development of strategic plans, 

and monitors the effectiveness of broad community interventions. 

 

Study objectives for this study were to determine the trends of basic laboratory indicators that 

routinely measure quality of care given to people living with HIV/AIDS accessing services in 

Kangundo Level 4 Hospital comprehensive care clinicand to determine patient’s personal and 

social- economic factors that influence outcome and quality of life in management of people 

living with HIV/AIDS. 

 

Theoretical model.  

 

In the clinical paradigm the bio medical model, the focus is on the etiological agents, 
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pathological process, anti-biological, physiological process and clinical outcomes. The principal 

goal is to understand causation in order to guide diagnosis and treatment. Controlled experiments 

are its principle methodology and current biomedical research is directed at fundamental 

molecular, genetic and cellular mechanisms of disease. Its intellectual roots are in biology, bio 

chemistry and physiology.  

 

In contrast, the socio-science paradigm, or the quality of life model focuses on dimensions of 

functioning and overall being, current research examines ways to accurately measure complex 

behaviors and feelings. The models of health have their foundation in sociology, psychology and 

economics.  Use of such concepts and methodologies are often foreign to physicians and clinical 

researchers. However in recent research developments, if we want to have holistic care, then we 

should make use of such.  

 

 

The Conceptual framework 

Independent variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Methodology. 

The researcher used systematic random sampling technique to select 215 participants who meet 

the inclusioncriteria giving each patient an equal opportunity of participating in the study. Data 

was collected  using the cross sectional design  in mid-2017. 

 A self-administered questionnaire with both closed ended and open-ended questions was used. 

The questionnaire included questions on socio-demographic, clinical indicators, functioning 

Independent variable 

-HIV infection 

-Management with 

highly Active Ant 

retroviral Therapy 

 ( HAART). 

 

Dependent variable 

• Individual 

characteristics             -

functional status of the 

individual 

• -social and economic 

support 

• -general health 

perception 

• -social and 

psychological support 

• HIV viral load 

• -characteristics of the 

environment    

 

Outcome variable 

-Quality  of life of 

PLHIV 
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domain, symptom scale, psychological domain, and general well-being and work preference. 

Two research assistants who are fluent in English, Kiswahili and the local language (Kamba) 

where selected and trained on the objectives of the study, the methodology and benefits of the 

study. They were explained on ethical issues to be adhered to during the data collection process 

and later where involved in the tool pretesting before being allowed to help the principal 

investigator with data collection. 

 A pre-test for the questionnaire was done at Mitaboni  sub-county hospital CCC,  prior to actual 

data collection date, to check the reliability and validity of the instrument. 10% of the sample 

size was selected randomly and they were given the questionnaire to fill. Their views were put 

into consideration to improve the study tool.  

Participants who met the eligibility criteria were sampled and with the help of the research 

assistants they were explained to on the aim of the study. Matters of confidentiality, anonymity 

and voluntary participation consent were addressed and those who were willing to participate in 

the study signed a consent form after reading and understanding the study explanation form. No 

name or personal identification details were to appear in the consent form. Prior to filling the 

questionnaires, the instructions was emphasized to ensure that they have a clear understanding of 

what is to be filled in the questions and how to fill them. Before receiving the questionnaires, 

each was scrutinized for completeness to ensure quality data was obtained. The data was then 

coded and then keyed into a computer secured with a password to limit access of the data to only 

the principal investigator. Statistical Package for Social Sciences (SPSS) version 20 software was 

used to analyze the data. Data was finally presented in form of frequency table, pie charts, and 

bar graphs. 

RESULTS AND DISCUSSIONS 

 

All the 215 participants gave their responses on the study questionnaires finding and 

discussionsfrom theirresponses to the research questions are presented based on the specific 

objectives of this research.  

SOCIODEMOGRAPHIC INFORMATION OF THE RESPONDENTS 

 

There were more females 62.3%(n = 134) than the males 37.7%(n=81) as indicated in Figure 

1.this finding was contraly to astudy done in  India  in 2016 on patients using HAART in which 

73.1%  were men and  26.9% were  women.( Arunansu Talukdar, 2016) this variation could 

occur due to the fact that more women generally seek health care than men in the Kenyan set up.  

Similar results were found by [Pereira & Canavarro, 2012], using [ WHOQOL-HIV Brief].The 

lowest scores for quality of life in this group may be related to cultural, educational and 

socioeconomic differences between genders.(Pereiraet al, 2012) 

 

Age of respondents  

Patients age in the study where grouped in to three categories 18 to 35 yrs,35 to 60 and above 60 

years. The results indicated that most of the participants (61.4% (n=132)) were aged between 35 

to 60 years   and the minority were from 60 years and above 13.5% (n=29) as shown in the table 

1.   
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Table 7 Age of the respondentsin years 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

18 to 35 54 25.1 25.1 25.1 

35  to 60 132 61.4 61.4 86.5 

60 and above 29 13.5 13.5 100.0 

Total 215 100.0 100.0  

 

 

Level of education for the respondents 

 

Majority of the respondents had secondary level of education 53% (n=114) then followed by 

those with primary education 34% (n=73) as indicated in table 2. 

 

Table 8 highest level of education for the respondents 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

None 6 2.8 2.8 2.8 

Primary 73 34.0 34.0 36.7 

Secondary 114 53.0 53.0 89.8 

Tertiary 22 10.2 10.2 100.0 

Total 215 100.0 100.0  

 

Marital status of the respondents 

Majority of the respondents were married 58.1% (n=125) and a few being 25% (n=40) both 

single and widowed (Figure 1) A very small number were cohabiting and separated. The study 

also showed that the marital status were statistically insignificant on the quality of life. Their p 

values were 0.50 and 0.412 respectively 
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Figure 15: Marital status of the respondents 

 Respondents perception on quality of life  

Table 3 indicates that majority of the respondents are living a good quality life, 73.5% (n=158) 

very good life 8.8 % (n=19) while those who said their quality of life was very poor were 0.9% 

(n=2). 

 

 

Table 9: Quality of lifeas rated by the respondents 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Very poor 2 .9 .9 .9 

Poor 10 4.7 4.7 5.6 

Neither poor nor good 26 12.1 12.1 17.7 

Good 158 73.5 73.5 91.2 

Very Good 19 8.8 8.8 100.0 

Total 215 100.0 100.0  

 

Viralload of the respondents  

Usually viral load test is done annually for these respondents. The respondents gave their last 

viral load test results. This was confirmed from their clinical record. The results are as indicated 

in Table 4.  
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Table 10 : Last viral load/CD4 count for the respondents 

 

Last CD4 count Frequency Percent Valid Percent Cumulative 

Percent 

 

Undetectable  146 67.9 67.9 67.9 

1 to 500 37 17.2 17.2 85.1 

500 to 1000 22 10.2 10.2 95.3 

Above 1000 10 4.7 4.7 100.0 

Total 215 100.0 100.0  

 

From the study majority of the respondents 146 clients representing 67.9% had complete viral 

suppression while only 4.7% had high viral load.  However the p value was more than 0.05 when  

compared  with the respondent’s perception of quality life, hence there was no statistical 

significance i.e. viral load alone cannot be used independently to gauge quality of life.  This 

concurs with a study done by Van and others (2012) that  though the CD4+ T-cell count is the 

most significant predictor of disease progression and survival, its  not a measure of quality life 

(Van Leth et al 2012).The low levels of viral loads were a positive move towards achievement of 

the 90% viral suppression and reduction in new HIV cases.The results indicated no statistical 

relationship between the viral load results and the respondents’ perception on quality of life 

because the p value was more than 0.05 (0.449).This means that not the viral load levels alone 

can be used independently to gauge quality of life; other factors need also to be considered.  

 

 

 Body mass index of the respondents  

 

Results from this study have also shown a relationship between the body mass index and quality 

of life with a p value of 0.007. Most of the respondents had a normal BMI (18 to 24) 80.5% 

(n=173). An abnormality in the body mass index value will result to an interference with the 

quality of life. Those who were underweight (less than normal BMI)were less than those who 

were overweight (more BMI ) 
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Figure 16: Body mass index of the respondents 

Body mass index is a simple and commonly used measure of nutritional status. Results from this 

study have shown a relationship between the  BMI and quality of life with a p value of 

0.007.Meaning an increase in the BMI will result to an increase in quality of life and vice versa. 

Its relationship to survival in HIV infection is important for two main reasons. Firstly, wasting 

syndrome (less than 10% involuntary weight loss in conjunction with chronic diarrhea, weakness 

and fever) is considered an AIDS defining illness according to the CDC classification of disease. 

(CDC, 2013). 

 

Most of the respondents who had a BMI of between 18 to 24 said that they had a good quality of 

life 74.0% (n=128) as show on the table above  

PERSONAL AND SOCIAL ECONOMIC FACTORS 

 Energy for everyday life 

More than half of the respondents said that they completely had energy for everyday life 54.9% 

(n=118). On rating the quality of life majority said that their quality of life was good 73.5% 

(n=158), either good or poor 12.1% (n=26), very good 8.8% (n=19), poor 4.7% (n=10) and very 
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poor 0.9% (n=2). As indicated in table 7. 

 

 Table 5: Approximate amount of   energy for everyday life 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

A little 2 .9 .9 .9 

Moderate amount 34 15.8 15.8 16.7 

Mostly 61 28.4 28.4 45.1 

Completely 118 54.9 54.9 100.0 

Total 215 100.0 100.0  

 

 Respondents Perceived ability to perform daily living activities  

More than 67% of the respondents said that they are able to perform daily activities of living as 

shown on the bar graph below 

 
 

Figure 17: Ability to perform daily living activities 

Respondents rating of their  Capacity to engage in some meaningful work 

Most of the respondents said that they were satisfied with their capacity to work 67.4% (n=145), 

very satisfied 28.8% (n=62) while those who were dissatisfied were 0.9% (n=2)  as indicated in 

table 6 
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Table 6: Satisfaction with respondent’s capacity to work 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Dissatisfied 2 .9 .9 .9 

Neither satisfied nor 

dissatisfied 
6 2.8 2.8 3.7 

Satisfied 145 67.4 67.4 71.2 

Very satisfied 62 28.8 28.8 100.0 

Total 215 100.0 100.0  

 

Social life  

 

Respondents view oftheir acceptance by significant others and friends. 

Majority of the respondents said that they were accepted well by their people 67% (n=144).The 

rest gave varying responses on the same as indicated in table 9. 

 

Table 7: Acceptance by significant others and friends 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Not at all 2 .9 .9 .9 

A little 12 5.6 5.6 6.5 

Moderate amount 57 26.5 26.5 33.0 

Mostly 75 34.9 34.9 67.9 

Completely 69 32.1 32.1 100.0 

Total 215 100.0 100.0  

 

Belonging to a support group  

 

Most of the respondents were not in any support group 73% (n=157). Those who were in a 

support group were 27% (n=58) (Figure 4) Amongst those who were in support group 79.3% 

(n=46) indicated that their quality of life was good compared to 83.4% (n=137) who were not in 

a support group.This finding  is related to a previous study which stated that; in social domain, 

HIV infected  individuals had a feeling of social isolation, discrimination and marginalization, 

suggesting a strong impact from HIV and the social aspect of quality of life and reinforcing the 

importance of forming social network to support HIV patients. (Coimbra et al, 2015). 
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Figure 18: belonging to a support group 

Respondent’s satisfaction with Personal relationships 

Results from this study have shown that most of the respondents are satisfied with their personal 

relationship. Those who were satisfied were 67.4% (n=145), very satisfied 22.3% (n=48), neither 

satisfied nor dissatisfied 4.2% (n=9) and dissatisfied 6% (n=13). 

 

 

 

Table 8: Satisfaction with personal relationship. 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Dissatisfied 13 6.0 6.0 6.0 

Neither satisfied nor 

dissatisfied 
9 4.2 4.2 10.2 

Satisfied 145 67.4 67.4 77.7 

Very satisfied 48 22.3 22.3 100.0 

Total 215 100.0 100.0  

 

 Financial status  and quality of life 

More than half of the respondents said that they were facing financial difficulties. Financial 

status was statistically significant on quality of life levels p < 0.05. Majority said that they had a 
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little money 50.7% (n=109). Having enough money to meet their needs was statistically 

significant with a p value of 0.001. 

 

Table 9:Financial status of the respondents / Having enough money to meet the needs 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Not at all 11 5.1 5.1 5.1 

A little 109 50.7 50.7 55.8 

Moderate amount 46 21.4 21.4 77.2 

Mostly 28 13.0 13.0 90.2 

Completely 21 9.8 9.8 100.0 

Total 215 100.0 100.0  

 

Bother by physical problems related to HIV infection 

 

The respondents who said that they were not bothered by physical problems related to HIV 

infection were the majority 24.7% (n=53) with most of them saying that their quality of life was 

good 88.7% (n=47).those who said that they were moderately bothered (22.8%, n=49) majority 

said that their quality of life was good 73.5% (n=36).Being bothered by any physical problems 

related to HIV infection was statistically significant with a p value of 0.001. 

 

Table10 : Bothered by  physical problems related to HIV infection 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

 

Not at all 53 24.7 24.7 24.7 

A little 45 20.9 20.9 45.6 

Moderate amount 49 22.8 22.8 68.4 

Very much 26 12.1 12.1 80.5 

A extreme amount 42 19.5 19.5 100.0 

Total 215 100.0 100.0  

 

Accepting bodily appearance 

 

A bigger proportion of the respondents said that they mostly accepted their bodily appearance 

50.2% (n=108) of which 77.8% (n=84) of them saying that their quality of life was good. This 

was followed by those who completely accepted their bodily appearance who were 29.8% (n=64) 

of which among them those who said that their quality of life was good being 76.6% 

(n=49).Accepting bodily appearance was statistically significant with a p value < 0.05.see table 

11 
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Table11: Acceptance of self-body appearance by the respondents 

 

Level of acceptance Frequency Percent Valid Percent Cumulative 

Percent 

 

Not at all 5 2.3 2.3 2.3 

A little 7 3.3 3.3 5.6 

Moderate amount 31 14.4 14.4 20.0 

Mostly 108 50.2 50.2 70.2 

Completely 64 29.8 29.8 100.0 

Total 215 100.0 100.0  

 

Psychological status  

Satisfaction with sleep pattern 

 

Disturbed sleep can be an indicator of a Psychological problem. Majority of the respondents said 

that they were very satisfied with sleep 47.4% (n=102) with most of them also saying that they 

had good quality of life 68.6% (n=70). Respondents who rated their sleep as poor were 9.8% 

(n=10) and those who were dissatisfied with their sleep were only 0.9% (n=2) all of them saying 

that their quality of life was poor. 

 
Figure 5: Satisfaction with sleep 

Need for medical treatment  

Most of the respondents said that they depend on medical treatment 49.8% (n=107). This might 

be because majority of the respondents said that they were not experiencing any side effects from 

the medication they were receiving 92.1% (n=198). Respondents who were suffering from other 
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diseases were 0.9% (n=2) from hypertension. 

 

 

Those who said that they needed medical treatment most were the majority with 49.8% 

(n=107).of those who said that they needed medical treatment the most 55.3% (n=89) that they 

had a quality of life while those among them who said that they don’t need medical treatment at 

all were 17.2% (n=37) with 19.6% (n=31) of them saying that their quality of life was good.Need 

for medical treatment was statistically significant to quality of life with a p value of 0.001 

 

Negative feelings among the study respondents 

This research deduced that majority of respondent s 61.4% (n=132) said they have never 

experienced negative feelings such as blue mood, despair, anxiety and depression. However 

other respondents ranged from quite often at 11.2%, very often 9.8 % and always at 0.9% 

respectively, this sums up to 21.9% representing people with psychopathological symptoms that 

negatively affect quality of life hence raising a need to be met for holistic care. Tostes et al, 2009 

had already written that the presence of a mental symptom is one of the factors that limit quality 

of life in people living with HIV/AIDS. Souza junior et al. found that depression and anxiety 

were more frequent in seropositive patient than in general population. 

 
Figure 6: Negative feelingsas expressed by the study respondents 

Body mass index is a simple and commonly used measure of nutritional status. Results from this 

study have shown a relationship between the  BMI and quality of life with a p value of 

0.007.Meaning an increase in the BMI will result to an increase in quality of life and vice versa. 

Its relationship to survival in HIV infection is important for two main reasons. Firstly, wasting 
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syndrome (less than 10% involuntary weight loss in conjunction with chronic diarrhea, weakness 

and fever) is considered an AIDS defining illness according to the CDC classification of disease. 

(CDC, 2013) 

CONCLUSIONS  

 

The study found that, being bothered by physical problems/symptoms related to HIV infection, 

dependence on medical treatment, and meaningfulness of ones life and unsatisfied physical 

living environment strongly  effect on quality of life.  Other factors that were statistically 

significant on quality of life include having enough money to meet ones needs being accepted by 

people they know and access to important information.  

 

Quality of life was still  more likely to be affected by the health status, viral load, body mass 

index, side effects and other co morbidities, quality of sleep, financial status, body appearance, 

physical environment and the ability to perform activities of daily living. 

RECOMMENDATIONS 

 

Economic empowerment to the people living with HIV should be given priority so that they can 

access basic need they require. This can be achieved through formation of support groups and 

engaging in income generating activities. 

 

Education for all should be advocated for so that they can get empowered with knowledge on 

how to participate in maintaining good quality of life 

 

Clinicians, counselors, social workers and other available support groups should trained so as to 

screen clients holistically having in mind all other factors that affect client’s treatment outcome. 

CCC should be integrated with other programs in the community that focus on wellbeing of the 

patient and creating friendly home environment and linkage. 

 

Support groups available for the willing individuals should be restructured to fit with the ever 

changing dynamics of lifestyles, Probably through  inclusion of technology in order to  help 

mobilize people and disseminate information easily.  Peer educators should also be continually 

trained and facilitated to handle support groups.  

 

Measurement of health outcomes should assess the population health not only on basis of saving 

lives, but also in terms of improving them. Therefore patient expectation of services and 

experiences in health care should increasingly be explored by means of researches and data 

analyses and the result  be used to motivate change in care provisions if needed. This will be 

crucial development since priorities in health care are still usually determined by professionals 

and health authorities. 
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Abstract 

 

This paper implements the statistical modelling of the dependence structure of bivariate currency 

exchange rates using the concept of copulas. The GARCH-EVT-Copula model is applied to 

estimate the portfolio Value-at-Risk (VaR) of currency exchange rates. First the univariate 

ARMA-GARCH model is used to filter the return series. The generalized Pareto distribution is 

then fitted to the tails of the standardized residuals to model the distributions marginal residuals. 

Dependences between transformed residuals are modeled using bivariate copulas. Finally the 

portfolio VaR is estimated based on Monte Carlo simulations on an equally weighted portfolio of 

four currency exchange rates. The empirical results demonstrate that the Student’s t copula 

provide the most appropriate representation of the dependence structure of the currency 

exchange rates. The backtesting results also demonstrate that the semi-parametric approach 

provide accurate estimates of portfolio risk on the basis of statistical coverage tests compared to 

benchmark GARCH models. 

 

Keywords: Backtesting, copulas, currency exchange rate, dependence modelling, GARCH-

EVT-Copula model, portfolio risk, Value-at-Risk. 

 

1. Introduction 

 

The currency exchange market plays an important role in determining the country’s economy 

and the financial system. In the recent past, the financial markets worldwide have experienced 

exponential growth coupled with significant extreme price movements such as the global 

financial crisis, currency crisis, and extreme default losses. The ever increasing financial 

uncertainties have challenged the financial market practitioners to improve the existing 

methodologies in measuring risk. Value-at-Risk (VaR) is the most commonly used risk measure 

by both regulators and practitioners to quantify market risk for purposes of internal financial risk 

management and regulatory economic capital allocations. For a given asset or portfolio of 

financial assets, probability and time horizon, VaR is defined as the worst expected loss due to 

change in value of the asset or portfolio of financial assets at a given confidence level over a 

specific time horizon (typically a day or 10 days) under the assumption of normal market 

conditions and no transaction costs in the assets.  

 

mailto:cyomari@dkut.ac.ke
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The complexity in modeling VaR lies in making the appropriate assumption about the 

distribution of financial returns, which typically exhibits the stylized characteristics such as; non-

normality, volatility clustering, fat tails, leptokurtosis and asymmetric conditional volatility.  

Engle and Manganelli (2004) noted that the main difference among VaR models is how they deal 

with the difficulty of reliably describing the tail distribution of returns of an asset or portfolio. 

However, the main challenge lies in choosing an appropriate distribution of returns to capture the 

time varying conditional volatility of future return series. The popularity of VaR as a risk 

measure can be attributed to its theoretical and computational simplicity, flexibility and its ability 

to summarize into a single value several components of risk at firm level that can be easily 

communicated to the management for decision making.  

 

However, for a portfolio consisting of multiple assets, estimating the VaR for each asset within 

the portfolio is not sufficient to capture the portfolio risk since VaR doesn’t satisfy the sub-

additive condition (Artzner et at. 1999). Therefore, there is need to evaluate the portfolio risk in a 

multivariate setting to account for the diversification benefits. While many researchers have 

conscientiously focused on univariate VaR forecasting, the multivariate case has challenges due 

to the complexity of modeling joint multivariate distributions. Conventionally, portfolio VaR 

estimation methods often assume that portfolio returns follow the multivariate normal or 

Student's t distributions. However, the stylized characteristics of financial time series data 

confirm that the return distributions are heavy tailed and exhibit excess kurtosis, hence cannot be 

modeled using multivariate normal distribution. 

 

Modelling portfolio VaR is also significantly affected by the tail distribution of returns. By 

applying the extreme value theory (EVT) to characterize the tail distributions of the return series 

the accuracy the portfolio VaR can be improved significantly. EVT assumes that the return series 

are independently and identically distributed but this is not always the case. In order to apply the 

EVT to the return series the two-step approach by McNeil and Frey (2000) is applied to 

generated the i.i.d. observations. First the GARCH model is fitted to the return series and then 

EVT is applied to the standardized residuals.   

 

Moreover, the non-linear dependence structure that exists between tails of asset returns can be 

modeled using copulas. Sklar (1959) introduced the concept of copulas in modeling the 

dependence structure between random variables. An increasing number of contributions in the 

development of copula theory and applications in several fields of research have appeared in 

literature. However, the motivation for increased interest by researchers to apply copulas is the 

discovery of the notation of copulas that is applicable in several applied fields. Embrechts et al. 

(1999) pioneered the application of copulas in financial research. McNeil et al. (2005) and 

Denuit et al. (2006) applied copula methods from a risk management perspective while 

Cherubini et al. (2004) and Cherubini et al. (2012) applied copulas from a mathematical finance 

perspective. Nelsen (2006) and Joe (1997) introduced the standard references for copula theory, 

providing comprehensive introductions to copulas and dependence modeling, while emphasizing 

the statistical foundations. 

 

Recent studies have ascertained the superiority of copula-based models that capture the tail 

dependence and accurately estimate portfolio VaR, since they offer much more flexibility in 

constructing a suitable joint distribution when dealing with financial data which exhibits non-
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normality. Rockinger and Jondeau (2006) introduced the Copula-GARCH combination to model 

the dependence structure between stock markets. Wang et al. (2010) applied the GARCH-EVT 

copula to study the portfolio risk of currency exchange rates. Ahmed Ghorbel and Trabelsi 

(2014) proposed a method for estimating the energy portfolio VaR based on the combinations of 

AR (FI)-GARCH-GPD-copula model. Others include Tang et al. (2015) utilized the GARCH-

EVT-copula model to estimate the portfolio risk of  natural gas portfolios and Huang et al. (2015) 

utilized the GARCH-EVT-copula-CVaR models in portfolio optimization. 

The main objective of this paper is to fit the appropriate copulas model the dependence structure 

of currency exchange rates and to estimate one-day-ahead VaR via Monte Carlo simulations of 

an equally weighted currency exchange portfolio using GARCH-EVT-Copula approach. The 

GARCH-EVT-Copula modelling framework integrates the asymmetric GJR-GARCH models for 

modelling heteroscedasticity in return distributions, extreme value theory for modelling tail 

distributions, and selected bivariate copulas for modelling the dependence structure for all the 

exchange rates. Monte Carlo based simulation is then performed to compute portfolio VaR based 

on the GARCH-EVT-Copula model. Finally, statistical backtesting techniques are employed to 

ascertain and analyze the performance of the GARCH-EVT-Copula model. 

The rest of the paper is organized as follows. Section 2 briefly reviews the copulas. In section 3 

describes the two-step estimation approach for modelling the marginal distributions of the 

currency return series. In section 4 implements the portfolio VaR forecasting using GARCH-

EVT-copula model. The empirical and backtesting results are presented in Sections 5. Finally, 

Section 6 gives the conclusion. 

 

2. Copulas 

Copulas are important tool for modelling the dependence structure between random variables. 

Since the seminal paper of Sklar (Sklar, 1959) the concept of copulas has become popular in 

statistical modelling. Copulas combine, link or couple univariate marginal distributions to a 

multivariate joint distribution. The theory of copula is based on the Sklar’s theorem, which states 

that a multivariate distribution can be divided into its d marginal distributions and a d-

dimensional copula, which completely characterizes the dependence between the variables. A d -

dimensional copula is a multivariate distribution function ( )duuC ,,1  defined on the unit cube 

 d 1,0 , with uniform marginal distributions that satisfies the following properties; (Nelsen, 1999) 

 )];1,0[(]1,0[: →dC  

 C - is grounded and −d increasing 

 C - has margins iC  which satisfy uuuCi == )1,,1,,1,,1()(   for all ].1,0[u  

Let ( )dxxF ,,1   be a continuous d-variate cumulative distribution function with univariate 

margins ( )ixF , by Sklar's theorem there exists a copula function C, which maps

   1,01,0:     C
d
→  such that 

   ( ) ( ) ( )( ) xFxFCxxF dXXd d
,...,,..., 11 1

=
    

 (1) 

holds for any ( ) .,...,1

d

d Rxx     

For continuous marginals dFF ,...,1  the copula C  is unique and is defined as: 

   
( ) ( ))(,),(,, 1

11

1

11 dd xFxFFxxC −−= 
.    (2) 

In addition, if F is absolutely continuous then the copula density is given by 
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Sklar theorem implies that for multivariate distribution functions the univariate margins and the 

dependence structure can be separated. 

 

For purposes of dependence structure modelling, many copula classes have been developed in 

literature e.g. elliptical, Archimedean and extreme-value copulas. In this paper, the following 

elliptical and Archimedean copulas are considered; Gaussian copula, Student-t copula, Clayton 

copula, Frank copula, Gumbel copula and Joe copula. 

 

Gaussian copula 

The bivariate Gaussian (or normal) copula is the function 
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where  is the standard bivariate normal distribution function with linear correlation coefficient 

  between the two random variables X and Y, 1−  is the inverse of the standard bivariate normal 

distribution function. The Gaussian copula has zero tail dependence. 

 

Student-t copula 

The Student-t copula (or t-copula) is defined analogous to the Gaussian copula using a Student-t 

distribution. The bivariate Student-t copula with  degrees of freedom is the function 
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where  ,t  is the bivariate Student’s t distribution with  degrees of freedom, 1−

t is the inverse 

function of Student’s t-distribution, and  is the Pearson’s correlation coefficient between the 

random variables X and Y for 2 .  The t-copula allows for some flexibility in covariance 

structure and exhibits symmetric tail dependence. 

 

Clayton copula 

The Clayton copula is an asymmetric Archimedean copula and also a left-tailed extreme value 

copula that exhibits strong left (lower) tail dependence compared to the right (upper) tail. The 

generator function of the copula is ( ) ( )1
1

−= −


 uu , hence ( ) ( ) 


/11 1

−− += uu , it is completely 

monotonic if the permissible parameter range is ( ) ,0 .The bivariate Clayton copula is the 

function: 

    ( ) ( ) ,0,1max;,
/1

2121


−−− −+= uuuuC    (6) 

where   is the copula parameter value, the lower tail dependence is  /12−=L and the upper tail 

dependence is zero, i.e., 0=U . As the copula parameter   tends to infinity, the dependence 
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becomes maximal while the limiting case 0=  is be interpreted as the 2-dimensional 

independence copula (McNeil et al. (2005)). 

 

Frank copula 

The Frank copula is a symmetric Archimedean copula. The generator function is given by

( )
( )
( ) 
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monotonic if ( )= ,0 . The bivariate Frank copula is the function:  
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where ( ) ( )+− ,00, , both the upper tail and lower tail dependencies are equal to zero, 

i.e., 0== LU  . The independence copula is attained when 0= whereas as →   maximal 

dependence is achieved. 

 

Gumbel copula 

The Gumbel copula also known as Gumbel-Hougaard copula family introduced in Hougaard 

(1986) is both an asymmetric Archimedean copula and an extreme value copula that exhibits 

stronger dependence in the upper tail than in the lower tail. The Gumbel copula generator 

function is given by ( ) ( )( ) uu ln−= , hence ( ) ( ) /11 exp uu −=− , it is completely monotonic if

1 . The bivariate Gumbel copula is the function: 

  ( ) ( ) ( )( )( ) /1

2121 loglogexp, uuuuC −+−−=        (8) 

 

where ),1[  . When 1=  the variables ( )21,uu  are independent and when → we obtain 

perfect positive dependence between the variables. For 1 the Gumbel copula exhibits upper 

tail dependence.   

 

Joe copula 

The Joe copula is a member of the Archimedean copula and has the generator function 

( ) ( )( )
 uu −−−= 11log , hence ( ) ( )( ) 


/11 exp11 uu −−−=− . The bivariate Joe copula is the 

function: 

  ( ) ( ) ( ) ( ) ( )   )−−−−+−−= ,1,11111,
/1

212121 


uuuuuuC   (9) 

 

The concept of tail dependence measures the joint probability of extreme events that can occur in 

the upper-right tail or lower-left tail, or both tails of a bivariate distribution.  Let X and Y be 

continuous random variables with distribution functions F and G respectively. The upper tail 

dependence coefficient U is the limit (if it exists) of the conditional probability that Y is greater 

than the q-th quantile of G given that X is greater than the q-th quantile of F as q approaches 1, 

i.e.,    

  
 

( ) ( )( ) ( )
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and the lower tail dependence coefficient L  
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The tail dependence measures dependence between extreme values and only depends upon the 

underlying copula, and not the marginal distributions. 

 

The parametric estimation of copulas is usually implemented using the two steps IFM (inference 

function for margins) approach by Joe and Xu (1996). The IFM approach estimates the 

parameters of the marginal distributions separately from the copula parameters. In the first step, 

the marginal distributions parameters are estimated via maximum likelihood estimation (MLE): 

    

( )1,
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1 ;logmaxargˆ
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    (12)

 

The parameter estimates for the marginal distributions 1̂  obtained from step 1, are used to 

estimate the copula parameters 2̂  in the second step using maximum likelihood: 
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    (13)

 

The resulting IFM estimator is ( )21
ˆ,ˆˆ  = . Under certain regulatory conditions, Patton (2006b) 

demonstrates that the IFM estimator is reliable and verifies the property of asymptotically 

normality.  

 

The goodness of fit may be accessed through some goodness of fit (GOF) tests, usually based on 

some selection criteria. The selection of the most appropriate copula is based on the following 

information criterion, specifically the Akaike’s Information Criterion (AIC), and the Bayesian 

Information Criterion (BIC) that compare the values of the optimized likelihood function are 

utilized: 

•  The Akaike information criterion (AIC) by Akaike (1974) is defined as: 

    ( )−=


LkAIC ln22       (14) 

where k denote the number of unknown parameters, ( )


Lln  is the log-likelihood function and


the set of unknown copula parameters to be estimated for the fitted copula function. However, 

the more parameters in the copula function tend to result in a higher value of the likelihood 

function. Consequently to compensate for parsimony in the copula specification the BIC criteria 

is utilized.  

• the Bayesian information criterion (BIC) by Schwarz (1978) is defined as 

    ( ) ( )−=


LnkBIC ln2ln      (15) 

where ( )


L  is the optimized value of the log likelihood (LL) function, n is the number of 

observations in the sample and k is the number of unknown parameters to be estimated. For 

either AIC or BIC, one would select the copula model that yields the smallest values of the 

criterion.  

 

3. Modelling of marginal distributions 

In this paper, the two-step estimation approach is adopted in modelling the marginal distribution 

of the return series. In the first step the ARMA-GJR-GARCH models are fitted to all the 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

751 | P a g e  
 

currency exchange returns series to model the marginal distributions of each return series to 

capture the stylized characteristics exhibited by financial time series data. The ARMA model 

filters the serial autocorrelation while the GJR-GARCH (Glosten et al. (1993)) model 

compensates for the asymmetric volatility clustering in the data through the leverage term. The 

specification of the ARMA (m, n)-GJR-GARCH (p, q) model can be expressed as 
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where 0,0,0,0,1
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i i  , and itI − is the indicator function that takes values 

1 when 0−it  and zero otherwise. The persistence functions of the model is given as
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, where   denotes the expected value of the standardized residuals. The 

equations (16) and (18) are the mean equation and variance equations respectively; equation (17) 

illustrates the residuals t that consists of standard variance t  and standardized residuals tz ; the 

leverage coefficient i  is normally applied to negative residuals resulting in additional weight for 

negative changes. In addition, the standardized residuals follow the Student’s t distribution that 

captures the fat-tailed distribution usually associated with financial time series data. 

In the second step of marginal distribution estimation, the standardized residuals are fitted with a 

semi-parametric CDF, using a kernel density estimation method (with a Gaussian density as 

kernel function) for the interior part of the distribution and a generalized Pareto distribution 

(GPD) for both tails. 

 

The distribution function of the generalized Pareto distribution (GPD) is given by 
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where   is the scale parameter and the parameter is associated to the shape of the distribution. 

When 0 , we obtain the Fréchet distributions, when 0= , the Weibull distributions and finally 

when 0  the Gumbel distributions respectively. Financial returns frequently follow heavy-

tailed distributions and therefore only the Fréchet distributions are suitable for modeling 

financial returns data.  

 

The selection of the threshold value u is an important step in estimating the parameters of the 

GPD using POT. McNeil and Frey (2000) suggest that the threshold value should be high enough 

to approximate the conditional excess distribution by the GPD. However, with a higher threshold 

level there are fewer observations that remain for estimating the parameters. Consequently, the 

variance of the parameter estimates increases. In the empirical analysis the McNeil and Frey 
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(2000) approach is adopted to choose the exceedances. Carol (2008) suggest that, provided that 

the sample data is sufficiently large (at least 2000 observations) there will always be enough log 

returns in the 10% tail to obtain a reasonably accurate estimate of the GPD scale and tail 

parameters. Thus, the GPD is used to estimate the marginal distributions in the lower and upper 

tails by setting the threshold levels to be approximately10% of the data points for both the lower 

and upper tails and the Gaussian kernel density estimator in the interior part of the innovations 

distribution. The cumulative distribution function for the tail of the distribution is given by 
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where R

i

L

i uu ,  are the lower and upper threshold values respectively, ( )iz is the empirical 

distribution on the interval ],[ R

i

L

i uu , is the number of iz  and L
iu

N is the number of innovations 

whose value is smaller than L

iu  and L
iu

N is the number of innovations whose value is bigger than 

R

iu . 

 

4. Forecasting VaR and Backtesting 

4.1. Value-at-Risk (VaR) 

Value-at-Risk (VaR) is the commonly used risk measure by both the regulators and practitioners 

to estimate risk especially in financial risk management. It is defined as a quantile of the profit or 

loss (P&L) distribution of the asset or portfolio of financial assets. It is also defined as the 

maximum loss due to change in asset or portfolio value at a given confidence level and a specific 

time duration (typically a day or 10 days) under the assumption of normal market conditions and 

no transactions in the assets.  

 

Given the confidence level denoted as ( )1,0q , and the loss of the asset portfolio denoted as L, 

the VaR of a given portfolio is the smallest number 1 such that the probability of the portfolio 

loss L exceeds 1 is no larger than 1 − q. Mathematically, the VaR of a given portfolio of assets at 

time t with level q-quantile is defined as 

 

  ( ) ( )  ( ) ,:inf1:inf qlFlqlLPlLVaR Lq =−=
  (21)

 

where ( )lFL is the cumulative distribution function of the return distribution.  

 

In this paper the Monte Carlo simulation approach is used to forecast the one-day-ahead portfolio 

VaR based on the fitted copula model to the currency exchange rates. The estimation procedure 

applied to forecast the one-day-ahead VaR of the equally weighted portfolio using GARCH-

EVT-Copula model is as follows: 

 

Step 1: Fit the univariate ARMA-GJR-GARCH model with appropriate error distribution for the 

marginal time series to each currency exchange return series to obtain standardized residuals 
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computed as: 
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Step 2: Fit the generalized Pareto distribution (GPD) to all the standardized residual series by 

setting the threshold value u to be approximately 10% of the data points for both the upper and 

lower tails and Gaussian kernel method for the interior of the distribution. The generated 

standardized residuals are then transformed into standard uniform (0, 1) variates using the 

probability-integral transformation (PIT) and are assumed to be i.i.d observations. 

 

Step 3: Fit the most appropriate copula for each pair of transformed data series, and estimate the 

parameter(s) using the Inference Function for Margins (IFM) estimation method.  

 

Step 4: Use the estimated copula parameters to simulate N (N = 5000 in our case) times to 

generate N random numbers and transform them to the original scales of the log returns using the 

inverse quantile function of the marginal distributions. 

 

Step 5:Finally, compute the VaR of the equally weighted portfolio by taking the sample quantile 

at the given significance level of the portfolio return forecasts. 

 

The number of simulations N select is significant in terms of determining the accuracy of the 

VaR forecasts when applying the above procedure. The larger the number of simulations, the 

more accurate the estimated VaR forecasts are. This procedure can be repeated on a daily basis 

using rolling windows. This means that the copula and the ARMA-GJR-GARCH margins are re-

estimated for each window.  

 

4.2.  Backtesting  

Backtesting is a statistical method that is used to systematically compare the accuracy of the 

forecast portfolio VaR with the actual profit (loss) of the particular portfolio at a given 

significance level and specified time interval. In this paper, three backtesting procedures are 

implemented to evaluate the performance of the GARCH-EVT-copula model in forecasting 

portfolio VaR. The backtesting procedures include the percentage of VaR exceptions, the 

Kupiec’s unconditional coverage test and Christoffersen’s conditional coverage test.   

 

The indicator function sometimes referred to as the “hit function” is adopted to determine 

whether the observed portfolio loss exceeds the estimated portfolio VaR. Let 1+tI  be the hit 

function of VaR exceptions that is denoted as: 
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where  =
=

T

t tIN
1

 denotes the number of exceedences over a given time period when the actual 

loss exceeds the VaR forecast. 

 

Kupiec (1995) proposed the unconditional coverage test for assessing the reliability of VaR 

forecast models based on the effectiveness of the VaR forecasts to test the difference between 

observed and forecasted VaR of the equally weighted portfolio profit and loss. Given that q is the 

quantile, the theory behind this method is to test whether q̂ is statistically different from q. The 
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number of exceptions N is a sum of Bernoulli variable 1+tI  it follows a binomial probability 

distribution: 

    ( ) ( ) ,1Pr
NTN qq
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where 
T
Nq =ˆ . The null hypothesis of the test is  
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qqH == ˆ:0

     (25)
 

Given the q-th quantile, the likelihood ratio (LR) statistic for the test of null hypothesis is defined 

as: 
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This statistic is asymptotically distributed as a chi-square distribution with one degree of 

freedom. However, Christoffersen (1998) demonstrated that the unconditional coverage test only 

gives the essential condition to categorize a VaR model as satisfactory but it does not account for 

the possibility of clustering of violations, which can be as a result of volatility in the return 

series. 

 

Christoffersen (1998) introduced the conditional coverage test, which jointly combines the 

independence test to recognize the presence of cluster in the series and the independence of 

exceedances to defeat the insufficiencies of Kupiec’s unconditional coverage test. The 

conditional coverage test is a complete test that addresses both the unconditional coverage 

property and independence property. The unconditional coverage property puts a restriction on 

the frequency of VaR violations. The independence property or exception clustering places a 

restriction on the ways in which these violations may occur. The null hypothesis of LR 

independence test is asymptotically distributed as a chi-square distribution with one degree of 

freedom. Under the null hypothesis that the violations (exceptions) on any given day are 

independent and the average number of observed violations at any two diverse days have to be 

independently distributed. The appropriate likelihood ratio test statistic is defined as: 
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where nij represent the number of days that i occured at time t followed by j, where i, j = 0, 1. 

Moreover, i denote the probability that the exception occurs at time t+1 conditional on state i at 

time t with 
0100

01
0

nn

n

+
= and 

1110

11
1

nn

n

+
= . The test statistic is asymptotically distributed as a 

chi-square distribution with two degrees of freedom.  

 

5. Data and Empirical Results 

5.1.  Data description 

The data set consists of four daily currency exchange rates of the US dollar (USD), UK Sterling 

pound (GBP), European Union euro (EUR) and South Africa rand (SAR) against the Kenyan 

shilling from November 2, 2004, to February 26, 2018. The total observations are 3476 daily 

exchange rates for each currency exchange rate, excluding public holidays and weekends 
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obtained from the website of the CBK. Each data set represents the daily average closing price of 

analyzed currencies. The daily currency exchange rates are converted into continuously 

compounded returns using the formula ( )ititit PPr ,1,, /log −= where itP , is the price at time t of i-th 

currency exchange rate series.  

 
Figure 1 Daily currency prices and daily returns (period from November 02, 2004 to February 26, 2018) 

 

Figure 1 present the plot of the returns series of all currency exchange rates and the plots 

illustrate the stylized feature of leptokurtosis that arises from a pattern of time-varying volatility 

clustering in the currency exchange market where periods of high (low) volatility are followed 

by periods of high (low) volatility. The time-varying behaviour of currency exchange returns 

suggest the presence of stylized characteristics exhibited by financial time series data.  

 

The summary statistics of the daily currency exchange return series are presented in Table 1. For 

all exchange rates the values of the mean are close to zero and all the values of standard 

deviations are positive and considerably large confirming the high volatility illustrated by the 

return plots. The results for skewness indicate that the return series for the US dollar and EU 

euro are positively skewed while the return series for the GB pound and SA rand are negatively 

skewed. The results for kurtosis indicate that all the return series exhibit excess kurtosis implying 

the return distributions have fat tails and exhibit leptokurtosis. The Jarque-Bera (JB) test statistic 

values are significantly large compared to their critical values confirming that the return series 

are non-normal. The Augmented Dickey Fuller (ADF) unit root test is used to determine whether 

the return series are stationary. The ADF test results confirm that all the return series can be 

assumed to be stationary, since the unit root null hypothesis is rejected at all levels of signifiance. 

The Ljung-Box test is used to test the presence serial autocorrelation in the squared returns data; 

the Ljung-Box Q-statistics reported for all currencies are significantly high rejecting the null 

hypothesis of no serial autocorrelation through 20-lags at the 5% level of significance. Finally 
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the ARCH-LM test rejects the null hypothesis of no ARCH effect,thus confirming the strong 

presence conditional heteroscedasticity is the data. This supports the need to apply an appropriate 

conditional heteroscedastic model to filter the heteroscedasticity in the currency exchange 

returns series. The correlations report Pearson’s linear unconditional sample correlations between 

the daily returns over the full sample period. The correlation coefficient figures are all positive 

for each pair of the currency exchange return series. The EUR-GBP has the highest correlation 

and the USD-ZAR has the lowest.  

 

Table 1: Summary descriptive statistics of Currency Exchange Returns 

 USD/KES GBP/KES EUR/KES SAR/KES 

No. of obs. 3475 3475 3475 3475 

Minimum -4.087857 -8.302552 -3.649587 -16.301456 

Maximum 5.489183 5.239101 6.396774 8.547573 

Mean 0.006479 -0.001462 0.005523 -0.011984 

Std.dev 0.476499 0.749164 0.753984 1.180185 

Skewness 0.514128 -0.272172 0.490784 -0.745638 

Kurtosis 18.927728 7.818734 5.147376 13.688960 

JB-test 

(p-value) 

52095.3486 

(0.0000) 

8908.5418 

(0.0000) 

3982.9444 

(0.0000) 

27492.5519 

(0.0000) 

ADF-test 

(p-value) 

-13.344 

(0.0000) 

-15.719 

(0.0000) 

-14.648 

(0.0000) 

-16.744 

(0.0000) 

LBQ (10) 1605.70 430.08 827.23 834.48 

LBQ (20) 2787.70 743.80 1498.50 956.46 

LM (10) 2304.55 393.80 450.10 240.55 

LM (20) 3982.24 815.78 802.78 444.28 

Correlations     

USD  0.5848 0.5907 0.3679 

GBP   0.7466 0.5248 

EUR    0.5545 
The table presents the summary statistics of the daily returns over the full sample period from November 2, 2004, to February 26, 2018 for the 

USD, GBP, EUR and ZAR. JB is the test statistic of the Jarque-Bera test form normality of the unconditional distribution of returns. ADF (k) is 
the statistic of the augmented Dickey-Fuller (1979) test for a unit root against a trend stationary alternative augmented with k lagged difference 

terms. LBQ (k) is the statistic of the Ljung-Box (1978) portmanteau Q-test assessing the null hypothesis of no autocorrelations in the squared 

returns at k lags. LM (k) is Engle’s (1982) Lagrange multiplier statistics for testing the presence of ARCH effects on k lags. The critical values of 
Ljung-Box test and LM test are 18.307 (lag 10), 31.410 (lag 20) and, 67.5048 (lag 50) at 5%. The correlations report Pearson’s linear 

unconditional sample correlation between the daily returns over the full sample period. 

 

5.2.  Results for the Marginal Distributions 

The two-step estimation approach is adopted. In the first step the ARMA (1, 1)-GJR-GARCH (1, 

1) model introduced in Section 3 is fitted to each returns series assuming that the innovations are 

conditionally distributed as Student’s t to account for heavy tailed distribution. Parameter 

estimates for the fitted models are obtained by the method of quasi-maximum likelihood. The 

parameter valuesfor the fitted models (standard errors enclosed in parenthesis) together with the 

results of diagnostic tests for the standardized squared residuals are presented in Table 2. All 

constant parameters are positively significant from zero except for ZAR, so all currency 

exchange rates increase over time.The AR(1) and MA(1) terms for all the currency exchange 

rates are not significantly different from zero.In all four series the sum of 1  and 1 parameters is 

less than one, suggesting that the fitted model is stationary. The Ljung-Box test statistic and the 

Engle’s ARCH tests confirm that all the standardized squared residuals fails to detect any serial 
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correlation and presence of ARCH effects. The null hypothesis of no serial autocorrelation 

remain is not rejected at 5% level, indicating that neither long memory dependence nor non-

linear dependence is found in the residual series. We conclude that the ARMA (1,  1)-GJR(1, 1)- 

model sufficiently explains the autocorrelation and heteroscedasticity effects in each log return 

series and leads to standardized residuals which represent the underlying zero mean and unit 

variance independently and identically distributed series upon which the EVT estimation of the 

sample CDF tails is based. 

 

Table 2 Parameter Estimates of the ARMA (1, 1)-GJR-GARCH (1, 1) Model with Student’s t 

innovations 

Parameters USD/KES UKP/KES EUR/KES SAR/KES 
  0.005312  

(0.002623) 

0.007336 

 (0.009107) 

0.000780 

 (0.008484) 

-0.000377  

(0.013242) 

AR(1) 0.364453  

(0.137367) 

0.365605  

(0.269765) 

0.461829  

(0.137387) 

0.844281  

(0.082061) 

MA(1) -0.421085  

(0.133266) 

-0.408384  

(0.264360) 

-0.525425 

 (0.131295) 

-0.873874 

 (0.074707) 
  0.000997  

(0.000265) 

0.004247 

 (0.001625) 

0.002077  

(0.000809) 

0.016105  

(0.005324) 

1  0.142435 

 (0.017251) 

0.052033  

(0.010827) 

0.038267 

(0.005832) 

0.033645 

 (0.011252) 

1  0.862056 

 (0.014952) 

0.938991  

(0.011378) 

0.952980 

(0.003726) 

0.935587 

 (0.012627) 

1  -0.010982 

 (0.019326) 

0.002378  

(0.011923) 

0.011861  

(0.009385) 

0.032791  

(0.012164) 

Shape 3.793270 

 (0.207187) 

7.413249 

 (0.863450) 

7.218313 

(0.839434) 

10.462478 

 (1.594020) 
The table contains results of maximum likelihood estimator for margin models with ARMA (1, 1)-GJR-GARCH (1, 1) Model with the standard 

errors in parentheses. 

 

Next, the standardized residuals are fitted with a semi-parametric CDF which consists of using a 

Gaussian kernel  density function for the interior part of the distribution and generalized Pareto 

distribution (GPD) for both tails. Specifically, 10% of the standardized residuals are reserved for 

the upper and lower thresholds to estimate the tail distribution. Table 3 presents the results of 

estimated parameters of the tails distribution based on the GPD fitted to the standardized 

innovations. Two threshold levels (upper and lower) are also indicated in Table 3, where 10% of 

total observations for these standardized residual series are used in the estimation. For all the 

returns series, the shape parameter is found to be positive (except for the upper tail of SAR and 

the lower tail of EUR) and significantly different from zero, indicating heavy-tailed distributions 

of the innovation process characterized by the Fréchet distribution. The Ljung-Box test and the 

Kolmogorov-Smirnov (KS) tests are used to test the transformed standardized residuals confirm 

that they are uniform [0, 1].  
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Figure 2 Scatter plots of standardized residuals for the pairs of USD-GBP and EUR-GBP 

currency exchange rates 

 

Table 4 Parameter estimates for ARMA-GJR-GARCH-EVT model 

Parameters USD/KES UKP/KES EUR/KES SAR/KES 

Upper Tail     

Number of Observations 1621 1695 1711 1769 

EVT threshold (u) 1.156 1.2385 1.23326 1.19643 

  Shape parameter 0.16375 0.04022 0.07041 -0.08533 

  Scale parameter 0.64138 0.54276 0.56561 0.51586 

Lower Tail     

Number of Observations 1854 1780 1764 1706 

EVT threshold (u) -1.13398 -1.18072 -1.18866 -1.29103 

  Shape parameter 0.17137 0.05174 -0.00308 0.07403 

  Scale parameter 0.60968 0.56075 0.53815 0.53738 
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Figure 3 Scatter plots of transformed standardized residuals for the pairs of USD-GBP and EUR-GBP currency 

exchange rates 

Figure 2 and Figure 3 presents the scatter plots of the bivariate standardized residual series for 

the ARMA-GJR-GARCH-EVT models before and after transformation into uniform [0, 1] 

variates respectively. We can observe positive dependence between the pairs of USD-GBP and 

EUR-GBP currency exchange rates. Such filtration still preserves the contemporaneous 

dependence among the returns as shown in Figure 3. The transformed data are used in analyzing 

the dependence structure using copula. 

 

5.3.  Results for the Dependence Models 

The dependence structure between the transformed standardized residuals of the currency 

exchange rates are modeled using copulas. The results for the estimated copula parameter are 

given in Table 4. The results include the copula parameter estimates with the standard errors in 

parentheses,the coefficients of lower tail dependence (LTD) and upper tail dependence (UTD) 

and selection criteria; AIC, BIC and log-likelihood values of each fitted copula. The degrees 

freedom of the Student-t copula are relatively low (less than or equal to 10), suggesting that the 

inter-dependence and tail dependence of the currency exchange pairs are non-normal. Comparing 

AIC, BIC, the Student’s t copula performs best for all pairsaccording to the AIC, BIC 

criteria.Therefore, we conclude that the Student’s-t copula is dominant as the best-fitting copula 

function for the currency exchange rates.  

 

5.4. Forecasting Value at Risk 

In this section, an equally weighted portfolio of the four currency exchange rates is constructed 

to exploit the GARCH-EVT-copula framework in forecasting portfolio VaR. In order to compute 

portfolio VaR forecasts, a rolling window is set at 1000 observations to generate portfolio VaR 

forecasts per currency exchange series for all the data sets. The Monte Carlo simulation approach 

is used to compute the one-day-ahead VaR of the portfolio at the 90%, 95% and 99% levels of 

significance.   

 

 

Table 4 Parameter Estimates for the fitted copulas 
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 USD/GBP USD/EUR USD/SAR GBP/EUR GBP/SAR EURO/SAR 

Gaussian Copula 

Rho (Std. error) 0.48 (0.00) 0.42 (0.01) 0.29 (0.01) 0.72 (0.00) 0.45 (0.00) 0.48 (0.00) 

Copula Loglik 640.41 466.76 211.31 1830.77 554.48 638.77 

AIC -1278.82 -931.52 -420.62 -3659.54 -1106.96 1275.53 

BIC -1272.32 -925.02 -414.11 -3653.03 -1100.46 -1269.03 

Student-t Copula 

Rho (Std. error) 0.47 (0.01) 0.41 (0.01) 0.28 (0.01) 0.73 (0.01) 0.46 (0.01) 0.49 (0.01) 

DoF (Std. error) 6.12 (0.69) 6.65 (0.82) 10.21 (1.85) 6.37 (0.70) 7.12 (0.83) 6.02 (0.59) 

Copula Loglik 691.70 509.42 229.26 1898.13 605.54 719.71 

AIC -1379.41 -1014.83 -454.52 -3792.27 -1207.08 -1435.42 

BIC -1366.40 -1001.82 -441.52 -3779.26 -1194.08 -1422.42 

Clayton Copula 

Parameter  (Std. error) 0.68(0.03) 0.55 (0.02) 0.33 (0.01) 1.52(0.06) 0.62(0.02) 0.71(0.03) 

Copula Likelihood 532.17 393.86 173.99 1562.24 460.46 551.69 

AIC -1062.35 -785.72 -345.98 -3122.48 -918.92 -1101.38 

BIC -1055.85 -779.21 -339.48 -3115.98 -912.42 -1094.88 

Gumbel Copula 

Parameter  (Std. error) 1.42(0.01) 1.34(0.01) 1.20(0.01) 1.96(0.03) 1.39(0.01) 1.44(0.02) 

Copula Loglik 618.90 446.04 200.77 1699.80 528.58 614.75 

AIC -1235.81 -890.08 -399.54 -3397.59 -1055.16 -1227.49 

BIC -1229.30 -883.58 -393.04 -3391.09 -1048.66 -1220.99 

Frank Copula 

Parameter  (Std. error) 3.09 (0.14) 2.55(0.12) 1.69 (0.10) 6.19(0.40) 2.99(0.14) 3.35(0.15) 

Copula Loglik 555.65 391.82 181.20 1687.55 528.55 639.95 

AIC -1109.30 -781.64 -360.40 -3373.11 -1055.11 -1277.89 

BIC -1102.80 -775.13 -353.89 -3366.61 -1048.61 -1271.39 

Joe Copula 

Parameter  (Std. error) 1.53(0.02) 1.42(0.02) 1.25(0.01) 2.19(0.03) 1.49(0.02) 1.54(0.02) 

Upper Tail 0.43 0.37 0.26 0.63 0.41 0.43 

Copula Loglik 472.40 336.92 149.66 1286.41 393.68 450.12 

AIC -942.81 -671.84 -297.32 -2570.83 -785.37 -898.24 

BIC -936.31 -665.34 -290.82 -2564.32 -778.86 -891.74 
 
This table presents estimated parameters of copulas via two-stage maximum likelihood estimator. Standard errors are shown in parentheses. 

Loglik represents log likelihood function. Figures in bold indicate significant at 5% level. 

 

 

To assess the accuracy of portfolio VaR forecasts, the Kupiec’s unconditional coverage test and 

the independence and Christoffersen’s conditional coverage tests are used to perform 

backtesting. For the testing period of 2475 observations and confidence levels of 10%, 5%, and 

1%, we expect 248, 124 and 25 exceedances, respectively. As expected, VaR forecasts of the 

Gaussian-copula model, which we include for comparison, are the least accurate. However, we 

would like to evaluate them using the above tests in order to compare them directly to the 

forecasting accuracy of the Student’s t copula as well as the GARCH-EVT-t copula model. For 

our testing period, the benchmark Gaussian and the Student's t copula produce almost the same 

hit sequences and hence are considered together. When comparing these expected hits with the 

actual hits then it looks like the 99% VaR is fairly accurate, but the 95% and 90% VaR slightly 

overestimate the risk.  
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Table 5 Tests of independence, unconditional and conditional coverage 
Model alpha: Percentage of 

exceedances 

POF-Kupiec 

(Unconditional 

Coverage) 

Joint-Christoffersen 

(Conditional 

Coverage) 

Gaussian copula 90% 9.50% 0.362 0.580 

 95% 4.40% 0.138 0.313 

 99% 0.90% 0.721  

Student-t copula 90% 9.20% 0.186 0.318 

 95% 4.50% 0.271 0.478 

 99% 0.92% 0.721  

GARCH-EVT-t copula 90% 9.70% 0.768 0.763 

 95% 4.80% 0.474 0.635 

 99% 0.96% 0.865  
Table 5: Results for the one-day-ahead portfolio VaR for the currency exchange portfolio data. P-values for the Kupiec and Christoffersen VaR 

backtests are also given. 

 

The p-values of the VaR backtests are shown in Table 5. According to the tests, the forecasts of 

the copula models show a weak lack of coverage at the 90% and 95% levels, but this is not the 

case at the important 99% level, which is frequently used in practice. The backtesting results 

indicate that all p-values of the unconditional coverage and conditional coverage tests are greater 

than 0.05 and the calculated exceedances percentages of all portfolio VaR tests are close to the 

theoretical probability level of 10%, 5% and 1%.  For the 99% VaR none of the combined tests is 

rejected, so this means the amount of hits are not significantly different from the expected hits. 

This implies that all the null hypotheses are not rejected and the calculated exceedances based on 

the best-fitting GARCH-EVT-t copula model are correct. That is, they are correct and 

independent (conditional coverage test).  

 

6. Conclusion 

This paper implements the application of the GARCH-EVT-Copula model to evaluate the 

portfolio risk of an equally weighted portfolio of currency exchange rates. First, the ARMA-

GJR-GARCH (1, 1) model is used to filter the log-returns for the presence of autocorrelation and 

conditional heteroscedasticity. Consequently the Generalized Pareto distribution is applied to 

model the tail distribution of the innovation of each currency return. Bivariate Elliptical and 

Archimedean copulas are fitted to the paired independently and identically distributed 

transformed standardized series to model the dependence structure between the return series. The 

portfolio VaR for an equally weighted portfolio of four currency exchange returns is also 

computed using the benchmark models and the GARCH-EVT-copula model. The empirical 

results demonstrate that the Student’s-t copula is the most appropriate copula in modeling 

dependence structure between all pairs of currency exchange rates. The GARCH-EVT-Copula 

model captures the portfolio VaR forecast successfully on the basis of the coverage backtesting 

tests. Further research should consider time-varying dependence modeling and high dimensional 

multivariate copula modelling approach such as vine copulas in financial risk management 

applications.  
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Abstract 

Territories and areas conserved by Indigenous Peoples and local communities (hereafter: ‘ICCAs’) 

are commons systems containing significant ecosystem services and has raised a strong interest 

among scientists and international policies and programs. Despite the increasing acknowledgment of 

ICCAs by scientists at the global level, there is an existing knowledge gap of ICCAs in East-African 

yet literature review suggested the existence of such systems in this region. Thus, our main 

objective in this paper is to challenge the assumption that ICCAs are non-existent in East-Africa 

and contribute to put them in the center of the research arena of environmental conservation. We 

explored the existence of ICCAs focusing on Daasanach community from northern Kenya- 

throughparticipant observation, semi-structured interviews (n=75) whilst data verification was 

conducted through 8-focus groups. We organised data in themes/domains as described 

byIUCN/CEESP Briefing Note no 10 and examined whether the identified pastoral commons fit 

the criteria of ICCAs. Our findings evidences the important existence ofDaasanach pastoral 

commons that corresponds to criteria of ICCAs. This challenges assumption in the scientific 

literature stating that traditional pastoral commons are rather irrelevant in today’s East African 

context. Such commonshave played a central role not only for the local livelihoods, but also for 

the provision of ecosystem services which isaligned with the current definition of ICCAs. In 

concluding,we appeal for more research that would seek to stimulate a process of reclaiming a 

greater recognition to pastoral ICCAs in East Africa. 

 

Key words: ICCAs, customary management, biodiversity, ecosystem services, Socio-cultural, 

ecological outputs. 

 

Introduction 

 

In the last two decades, a specific form of customary-based resource management de facto and/or de 

jure collectively governed by indigenous peoples and local communities has emerged, widely referred 

to as Indigenous Peoples and Community Conserved Territories and Areas (hereinafter; ICCAs 

(Borrin-Feyerabend& Hill, 2015). ICCAs are natural and/or modified ecosystems, voluntarily 

conserved by indigenous peoples, mostly through customary law (Dudley 2008). They represent a vast 

array of institutional mechanisms of governance (Borrini-Feyerabend& Hill 2015) for the collective 

and sustainable management of common-pool resources. ICCAs are nowadays recognized as a key 

management regime vis-à-vis local communities’ well-being, the conservation of the environment and 

mailto:dmmwamidi@gmail.com
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3http://www.undp.org/content/undp/en/home/presscenter/articles/2014/10/16/global-fund-supports-conservation-by-indigenous-peoples-

and-local-communities.html  ; https://www.iucn.org/content/indigenous-and-community-conserved-areas-bold-new-frontier-conservation  ; 
https://www.cbd.int/doc/publications/cbd-ts-64-en.pdf  ; http://sdg.iisd.org/news/undp-unep-toolkit-showcases-community-approaches-to-
iccas/ 

global sustainability by major international policies and programs (e.g., United Nations Development 

Program, Convention on Biological Diversity and International Union for the Conservation of Nature3; 

Domínguez and Benessaiah, 2015; Kothari et al. 2012). 

 

Awareness and recognition of the concept of ICCAs has been exponentially growing since its 

emergence as a result of decades of “fortress conservation” approaches drawing a strict line between 

human activities and nature conservation. It is often estimated that ICCAs currently cover up to 12% of 

the world’s land surface (Kothari et al. 2013). Indeed, ICCAs can probably be counted by millions 

worldwide, in terrestrial and marine environments, providing ecosystem services as well as livelihoods 

to millions of local farmers whilst contributing to the conservation of thousands of species and habitats 

(Borrini-Feyerabend& Hill, 2015). Yet, most ICCAs are not recognized for their conservation values 

(Kothari et al. 2013, 2015). This lack of recognition undermines their effectiveness to deliver sound 

conservation outcomes (Berkes 2009). There is a great deal of research showing that ICCAs are being 

threatened worldwide by many pressures, such as global market expansion or colonization, as well as 

the establishment of strict protected areas upon these territories under customary management that 

weaken their traditional institutions (Haller et al., 2013; Stevens 2013; Domínguez and Benessaiah, 

2015).  

 

ICCAs have been less recognized in East Africa given the strength of colonial approaches to 

conservation and the oftennegative interpretations of pastoralism the most practiced livelihood in 

the region. This attention gap to East African ICCAs is striking, considering the accelerated rise 

of scientific interest on the ICCAs worldwide or even in comparison of the knowledge about 

other type of ICCAs in the region, such as forest or water ones. However some early 

ethnographic works suggest the existence of pastoral ICCAs in some Kenyan and Tanzanian 

groups (e.g. Maasai case: Bernardi, 1955; Sukuma case: Tanner, 1955; Datoga case: Wilson, 

1952). 

 

Despite the examples synthesized above, the perception  that there are no pastoral ICCAs in East 

Africa persists, is at least not with enough strength or "quality", because they are too affected by 

historical transformations, to be worthy considered relevant for understanding of local society or 

ecological equilibrium.These assumptions may be mainly due to the characteristics of many 

pastoralist groups of this region, with absence of well-defined territories and with certain 

traditional management ways which made the common managed lands superficially seem to be 

open access lands. Also, due the significant historical disruptions which have suffered, with lands 

fragmentation and customary institutions undermined by the imposition of new structures of 

authority, among others.  

 

It is in this context where the raison d'être of this work is based on, whose main objective is to 

confirm, through a case study, that beyond the clear indications previously exposed from the 

literature, in which you can only find references to the presence of pastoral ICCAs if you grasp 

tenaciously the anyway very scarce bibliography, the data obtained by field work supports the 

existence of pastoral ICCAs in East Africa. Therefore, our research had two specific objectives: 

(1) to explore the existence of pastoral ICCAs within theDaasanach Community (2) to describe 

the Daasanach management regime of pastoral commons as currently practiced; and  

http://www.undp.org/content/undp/en/home/presscenter/articles/2014/10/16/global-fund-supports-conservation-by-indigenous-peoples-and-local-communities.html
http://www.undp.org/content/undp/en/home/presscenter/articles/2014/10/16/global-fund-supports-conservation-by-indigenous-peoples-and-local-communities.html
https://www.iucn.org/content/indigenous-and-community-conserved-areas-bold-new-frontier-conservation
https://www.cbd.int/doc/publications/cbd-ts-64-en.pdf
http://sdg.iisd.org/news/undp-unep-toolkit-showcases-community-approaches-to-iccas/
http://sdg.iisd.org/news/undp-unep-toolkit-showcases-community-approaches-to-iccas/
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Thus, our starting hypothesis asserts that, considering the literature data and despite the various 

historical disruptions that they have had to cope, in East Africa there exists persist customary 

Community Conserved Pastoral Territories and Areas (pastoral ICCAs). The main questions on 

which we want to shed light and which guide the present text are: 1) Do ICCAs exist among the 

Daasanach, a community chosen by hazard among hundreds of others in East Africa, for the 

study of the presence of ICCAs? And, if they exist: 2) How are they managed, how important are 

they for local society and what is the state of its institutions in terms of legitimacy perception 

among the Daasanach? In fact, the answers to these questions could be a good first indicator of 

the relevance of pastoral ICCAs in other regions of East Africa. 

 

With the aim to give answer to these questions, we briefly describe the case study and we 

provide an in-depth description of the applied methodology in this research. In order to provide a 

tidy ethnographic data, the results are organized under two subsections: 1) Community internal 

structure: the knowledge of the group’s internal organization is a fundamental aspect for 

understanding the complex scheme of cultural institutions on which the customary regime of 

resources management is based on; 2) Community’s livestock and grazing management: it is 

where we provide more specific descriptions on the Daasanach’s traditional pastoral resources 

management, their conserved areas and the customary institutions that takes part in this 

management. Lastly, we discuss about the data and we provide preliminary conclusions.    

 

 

Context 

 

TheDaasanach are Cushites of theOmo-Tana branch (Tosco 2011 in 

CushiticLanguageStudiesVolume 17). Theyoccupyingthenorthernshores of thelakeTurkana, 

thelowerstretch of theOmoriver Valley and its delta, theirtraditionalterritory spread between a 

narrowstrip of South Sudan, SouthernEthiopia and northernKenya (figure 1). There are about 

13,000 Daasanach living in Kenya and about 48,000 living north of the border with Ethiopia 

(IHSN, 2007; KNBS, 2013).TheDaasanachterritoryisunder a bimodal annual rain cycle, with a 

longestwetseasonfromMarchtoMay and a shorteronefromOctobertoDecember. Nevertheless, 

theannual rain average of theregionisverydry, usuallyunder 200mm (Liebmann et al. 2014). 

Thus, itisanarid and semi-aridareawithlessthan 5% of vegetal groundcover (Pkalya et al., 2004: 

14). 
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Figure 1:Map indicating the Daasanach land (Source: Joshua Project.com) 

 

They are primarily nomadic pastoralists, but they also perform fishing and flood-plain cultivation 

along the seasonally flooded river banks (Hathaway, 2009). Out of the Omo river delta area, their 

livelihoods depend foremost on pastoral resources (livestock) and somewhat subsistence fishing 

at lake Turkana. Historically they have maintained hostility with their neighbours Turkana, Gabra 

and at least Rendille and Borana (Fratkin and Roth, 2004). These conflicts have been increasing 

due to the historical disruptions which they have had to cope (i.e. territory fragmentation, 

colonial and post-colonial impositions, forced migrations, droughts increase, etc.) (Sagawa, 

2010). Present-day Daasanach community is grouped into eight tribal sections made of 

patriarchal clans (tur) related by marriage. The central defining principle of the Daasanach social 

organisation is age-set (generation-set) called (hari) which is defined by age (Almagor 1978 in 

Manchester University Press). Young men of the warrior (warani) class (from 14 to 35 years of 

age) provide labor for distant herding and also help in reinforcement of norms. Power on the age-

set system is vested on an elite group of about thirty elders (ara). Elders are responsible to teach 

norms and taboos regulating the local management of natural resources and also assign directives 

to warani to reinforce natural resource utilisation values within Daasanach land. 

 

Methodology 

 

We conducted fieldwork between November and December, 2016 in 4 villages located in 

Ileretward. We first obtained Free, Prior and Informed Consent from each village and individual 

participating in this study. We collected qualitative ethnographic information on the norms and 

practices related to the management of pastoral resources through field visits to different 

grasslands/pastoral commons, accompanyingDaasanach herders during the dry season at the 

peripheries of National park. In each visit, we asked informants to explain the rules, norms and 

institutions in place to manage these resources. Thesein situ open-ended interviews helped us to 

inform the research design and contextualise the results from our semi-structured interviews. 
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Weadministeredthesesemi-structured interviewsto 75 respondentstargetingherders, 

eldersseekingto:identify and examine community’s pastoral landscapeswhich are 

communallyowned andgovernedbycustomaryregulations; assesswhether natural resources are 

communallyutilisedforthebenefits of allwiththecommunityland; 4) 

asseswhethercustomarymanagement rules of thecommunitylandare viewedbylocals as effective, 

and Ifviolated, what are theconsequencestotheperpetrators and 5) examinedqualitative outputs of 

ecosystemservices of theseidentifiedcommons. Data collectedwasverifiedthrougheight-sessions 

of 5-10 respondents’ focusgroupdiscussions of agesbetween18-72 years (table 1). 

Table 1: Semi-structured interviews and Focus Group Discussions 

 

  Men Women Age Total 

< 31 31-50 > 50 

Semi-structured 

interviews 
 73 2 22 38 15 75 

Focus group 

discussions (8) 
 50 6 21 27 8 56 

       131 

 

Results 

Data was analyzed qualitatively by organizing it in themes and domains as described by 

IUCN/CEESP Briefing Note No. 10 and Aichi Biodiversity Target 11. We used ICCAs’ 

elements as a yardstick in identifying potential ICCA/Commons in Daasanach land. In this 

section, we first present our finding which describes the Daasanach community’s internal 

structure and how governance/management of pastoral and natural resources is conducted. 

Secondly, we present the findings of the identified Daasanach pastoral commons that fit the 

description of ICCAs in terms of their qualitative ecosystem services outputs, communal 

utilization, customary-based management and governance of natural resources within these 

commons.  

 

 

1. Daasanch Community Internal Governance Structure 

 

According to Elders, the Daasanach community has eight major clans of which, each one of the 

clan has a key role in ensuring stability and proper community functioning (table 3). These roles 

are distinctive of each clan, are based on the traditional knowledge and special spiritual skills 

rooted in their belief system and deeply attached to their indigenous landscape as well as pastoral 

and natural resource management. Also, these roles place them in a kind of supremacy ranking, 

though some clan may deputize some roles of other clan especially if none of the anointed 

member of the respective clan may be available (Table 3). All clan members graze their livestock 

together and, according to the report by the Ileret Ward’s Veterinary Officer, the number of 

livestock in the entire Daasanach community is around 31,000 cows, while goat and sheep 

counted collectively are 50,000, donkeys 3,000 and camel 400.  

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

768 | P a g e  
 

 

 

 

Table 2: Clans of the Daasanach and their collective functional roles in overall community 

synchronization. 

 

Clan 
Illustration of clan’s 

Livestock ear markings 
Clan’s collective role in Daasanach community 

Turnyerim 

 

This is the superior clan in terms of spiritual 

powersthat are recognized to them amongst the 

clans. They are responsible for ‘protecting’ and 

‘blessing’ the entire community’s pastoral and 

natural resources as well as foretelling 

dangers/calamities such as floods, cattle rustling. 

Anointed Elders from this clan are exclusively in-

charge of lighting up fire called Lago whenever they 

migrate to any new area with their livestock as a 

sign of ‘wellness’. They can curse all other seven 

clans in case of norms perversion such as misuse of 

pastoral/natural resources. Turnyerim and Fargaaro 

clans are the custodians of herbal medicine 

treatments for humans and livestock. They can be 

deputized Turat in herbal treatment and 

conservation of indigenous medicinal trees. 

Fargaaro 

 

They are rain makers and Warranis (Warriors) from 

this clan are solely in-charge of searching water and 

pasture on behalf of the entire community. This role 

can be deputized by Illi clan in case none of this 

clan’s members may be available to conduct this 

exercise. They are also custodian of snake bite 

antidotes and they treat victims by spitting on them. 

This clan has community’s mandate to deputize the 

Turnyerim clan’s roles. 

Turat 

 

They are in-charge of conducting Dimi and 

Guolceremonies and other community cultural 

celebrations. They are also healers of burns 

resulting from fire or hot water. 

Eedhe 

 

They are custodians of cultural magic to safeguard 

the community from external aggressors, also have 

ability to curse rogue’s community members. 

Galbur 

 

They are in-charge of safeguarding the entire 

Daasanach community and their livestock against 

crocodile carnages. Thus, play significant role 

during the dry spell, when livestock grazing is at the 

shores of waters of Lake Turkana also at the Island 

of Lokwaria near Sesilicho also at the Crocodile-
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infested River Omo Delta (on the Ethiopia-Kenya 

border) in which cattle have to swim with herders 

for over 2 kilometers to access pasture at the Island 

(Lokwaria). Elders believes that whoever is killed 

by a crocodile must be serving a curse. 

Murle 

 

 

They are in charge conducting of rites of passage 

such as male circumcision, and all community clan 

members’ circumcised boys (regardless of their 

clans) must spend at Murle clan’s Manyattas during 

the time of circumcision until they attain healing.  

Illi 

 

They have a crucial role of treating community 

members of scorpion bites. They can also deputize 

Fargaaro clan during the search of water and 

pasture, in case the Fargaaro clan’s member is 

unavailable. 

Tieme 

 

This clan’s role is to treat the locals from spider 

bites, and they are also in-charge of protecting the 

community members and their livestock against 

deaths caused by flooding Lagas and drowning at 

the lake. 

 

 

2. Pastoral Commons of Daasanach as potential ICCAs  

According to our results obtained from interviews and FGD and observation, the 

Daasanachcommunity have seven pastoral commons, four of which are: a) communally 

ownedresources such as pasture, water, and biodiversity; b) utilized and managed by all members 

with equal rights collective governance and are the first beneficiaries of these ICCAs ecosystem 

services and c) protected and conserved through the their eight-clan governance system (table 2). 

The other three commons are overlapped by the Sibiloi national park, and thus according to 

Elders, they do not have direct management or utilization of resources inside the park and thus 

community’s customary management norms do not apply in day-to-day management of these 

areas.  

 

According to elders, all Daasanch community membersare pastoralist and they majorly depend 

on pastoral resources for their livelihoods. Pasture is very essential resource among the 

Daasanachland and the community have a customary methodical mechanisms of managing this 

finite resources which involves distribution of livestock evenly across their indigenous 

community landscape which according to elders it: a)ensures full utilization and protection of 

scarce pasture and minimizes degradation of landscape. A forty four years old herder said “We 

are not allowed to graze in a single area for one month, because this may damage the ability of 

pasture to regenerate again. Some areas such as Kambi Turkana- Near Moite (at the southern 

border of Ileret Ward)have been left bear with no pasture and vegetation because other 

communities who graze in those areas do not care about tomorrow-they can graze in one place 

for over three or four months, but Daasanach are conscious about sustaining our livestock for 

many years to come”.  b) Minimizes loss of the entire herd due to sporadic cattle rustling. 
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Another strategy employed by Daasanach in pasture management is through systematic 

migration to grazing areas, According to elders, herder migrate near the shores of the lake during 

the dry seasons in late September to February, while they migrate to highland on the Eastern 

sides of the Ileret during the wet seasons from March to July (figure 2). A forty-seven years old 

herder said “It is mandatory that the first week after the onset of wet season in March or April, 

all herders must move with their livestock up to the border of Daasanach and Gabra, Amarkoke 

and Turkana communities so as to utilize scarce resources such as pasture and water in this arid 

zone as well as ‘blocking’ our rival community from gaining access to the pasture inside our 

land. This has to be done from extremely north near the Kenya-Ethiopia border, to the Southern 

boundary bordering Turkana Community. It is mandatory for all herders to abide by this order 

which is given by our elders. Penalties and fines are attached to those who fail or delay to go 

with other herders during migration. Only older people are left behind with some few lactating 

goats and sheep for provision of milk for them”. 

 

 
 

Figure 2: Longitudinal cross-section depicting the movement of herders from the lake to 

highlands during the dry to wet seasons respectively (© Mar Cabeza).  
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Qualitative ecosystem services from Daasanach pastoral Commons 

The seasonal lagaIleret’s watershed spans from Buluk and Surge hills, and also on the Southern 

Ethiopian side and drains to lake Turkana. Elders reported that this seasonal riverprovides year-

round underground water resources and is very essential during the dry seasons as it supports 

riverine ecosystem which is essential for survival of wildlife, livestock and the community 

(figure 3). A fifty eight years old elder said “Many of wild animals and bird species also depends 

on riverine forests as their habitat. Some animals come from Ethiopia to lick salt and eat some 

medicinal plants along thelagaIleret. This laga has the highest numbers of guinea fowls and 

baboons that any other laga in Dasaanach land and also has diverse habitats for highly 

treasured leopards which we utilizedits skin for celebration of the first born daughter in the 

family ceremony called Dimi. Other animal species found in these lagas are edible wild animals 

such as Oryx, Antelopes and Gazelles which we utilized as game meats only during the food 

scarcity and thus important for our livelihoods” But we only kill very few when there is 

inadequate food in Daasanach land- but that is a poor man’s diet... most of us who have plenty of 

livestock, we detest such a thing”. 

 

LagaIleret, yield culturally treasured red and ochre clay which is used for decoration among the 

Daasanach girls and warriors during the Dimi and Guol cultural ceremonies. A 34 years old 

herder,said “We cherished ochre, and we conserve and protect it by all means, no one is allowed 

to mine it except during the seasons of dimi or gual”. 

 
Figure 3: Aerial photograph of a laga in Daasanach land. These riverine ecosystems provides 

numerous shallow water wells for the community and livestock as well as other many ecosystem 

services (Photo: Daniel Mwamidi; captured at 7,000 feet above the ground).  
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At the deltas oflagasthere are papyrus reeds which are used by the locals for thatching houses 

and as well as provision of pasture to livestock during the dry seasons. Elders reported that these 

areas are highly treasured because they harbor fish, crocodiles that they utilized as foodand thus 

supplementing sources from livestock which are dwindling because of prolonged drought in this 

region. 

Pastoral commons especially those around the lake are habitats to countless species of birds- 

some which are believed to have powers of having ‘skills’ of weather forecasting. A forty-two 

years old herder said “We highly depend on the calls from Bodidhe bird (Nightjar), Kireck 

(Yellow barbet), Nabus (Abyssinian roller), Dakal (Eagle) and when we see Kimidiriet 

(Marabou stork) sagging its wings like an umbrella’s shape, then it signifies the onset of a rainy 

season, and thus we normally start the preparation to be ready for migration. These birds’ 

behaviors are very accurate and all Daasanach rely on them for weather forecasting”. 

 

According to elders and herders, all community riverine ecosystems are conserved, governed and 

managed by the community eldership who transfer some authority and mandate tokabana also 

calledwarranis (Youth of age bracket 18-35 years) for reinforcement of the norms. A thirty years 

old Herder said “We are not allowed to graze large animals such as cattle, donkey or camel 

within riverine because they may degrade these areas quite fast, and thus we only graze 

young/small sized livestock such as calves, goats and sheep may graze in these areas as they may 

not pose dangers of degrading the area. Moreover, the amount of pasture they consume is less as 

compared to full-grown cattle, donkey or camel. We are also not allowed to cut any tree because 

many of such indigenous trees are our ‘pharmacy’- we utilize them as plants as medicine 

because there are no hospitals within, and the nearest one is hundreds of kilometers away. We 

also treat our livestock using these trees and thus we are obliged to conserve and protect these 

trees because without them we will all die with our livestock!”  Elders reported that tough 

penalties are attached to anyone who is caught destroying riverine forests. A fine of a full grown 

bull is a tag to those who contravenes these norms.  

 

Elders reported that indigenous trees are considered as treasure among the Daasanach and thus 

they protect them by all possible means. A fifty nine years old elder said “We do not allow 

anyone to destroy trees in our land, in fact, we do not destroy manyattas when migrating to new 

areas, This protects trees as no new manyattas are built in subsequent migration. We always 

rotate in a same pattern and camp on same areas around Daasanach land, and nobody owns 

manyattas- they all belongs to one family-Daasanach community”. 

 

 

 

Indigenous medicinal tree species within pastoral commons 

Daasanach Pastoral commons have numerous indigenous tree species that are utilized as herbal 

medicines by and elders reported that Daasanach community depends majorly on indigenous 

medical tree speciesbecause of unavailability of conventional treatments within Ileret Ward. 

Elders mentioned various indigenous trees species that are exploited as herbal medicines which 

are conserved and protected through strict customary restrictions. A sixty-eight years old village 

elder said “Curse will be upon anyone who destroystreesthat is used to cure diseases among our 

people. Cutting a tree is like killing a person directly because the medicine saves life of sick 

person”.  
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Some indigenous medicinal trees species which Elders and herders mentioned include: 

i. Dermech (Grewiatenax)tree species is used as a detox to cleanse the body from 

impurities. It is also eaten by goats/sheep and camel as pasture. 

ii. Lomadang tree species is used to treat major reproductive afflictions such as infertility, 

vaginal discharge, menstruation disorders and relieves lumbar pains in women, and also 

used to treat infertility in livestock. 

iii. Gieliech tree species- Used for promoting fertility among women and men. 

iv. Nanguda(Rubussteudnes) tree species- Used for treating fevers in humans and livestock. 

v. Nyabangitang(Rhus vulgaris) tree species- Use for deworming internal parasites of the 

liver and intestines, ringworms for both humans and livestock. 

vi. Gorguriech (Euphorbia heterochrona) tree species is used as a broad-spectrum herbal 

medicine (for all infections) for both humans and livestock. 

vii. Miede tree species- Locals consider this tree as the most ‘sacred’ tree in Daasanach land. 

According to Elders and herders, Miede tree is used to make Lago- which is the first fire 

made immediately upon herders’ migrating in a new area which has to be conducted by 

an anointed member of the Turnyerim clan.   

Elders reported that Daasanachdepends entirely for natural environment to provide important 

food elements such as vitamins, medicines, proteins, minerals among other important elements 

required by human body. For instance, locals depends on riverine ecosystems for wild vegetables 

such as amaranthus, and edible wild mushrooms for food, and are in plenty during the rainy 

seasons and reduced in dry seasons. Some of the wild vegetables that elders mentioned are: 

Nyelim/gilieny (Cordiaafricana), Mier, Kada (Harpephyllumcuffrum), Gaba 

(Ziziphusmucronata), Damich, Barbar (Sennadidymobotrya).  

 

Water resources within pastoral Commons  

According to elders, Daasanachhave a well-organized system of protecting water wells found 

along the river-beds of lagas(figure 4). These shallow wells are protected and elders reported that 

whenever herders migrate to new areas, they are require by customary norms to refill them with 

sand so as to avoid excessive evaporation and thus minimize this scarce resource in this arid 

region. 
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Figure 4: The riverbed of a seasonal river inIleret which provides myriad of shallow water wells 

for community and livestock as well as pasture for goats, sheep (Photo Daniel Mwamidi). 

 

Water is managed by the Daasanach Warriors (warani) through three methods:  

a) Fencing around the shallow well using thorn twigs of Acacia drepanolobium and Acacia 

reficiensso that livestock would access water in smaller portion bit by bit rather than letting them 

inside defecating and urinating on the entire water well and reducing its quality. By so doing, 

herders will ensure that water would not be degraded faster than pasture. A sixty years old elder 

said “pasture without water is useless, and it is better to have more water and less pasture than 

having more pasture without water” and thus water is regarded as paramount pastoral resource 

de facto, in these areas. He continued saying “Whenever we migrate to a new place and there is 

plentyof pasture, there may be dangers that the grass may remain, while water is depleted or 

spoilt faster, and thus forced to migrate to other areas and leaving a lot of pasture behind- which 

is a very hurting thing to us!, So we always ensure that there is balance between water and 

pasture.It is better to finish pasture and retain water, because water is life”;  

 

b) Whenever there aredeeper water wellsthat are difficult for the livestock to drink from, the 

warriors/herders would fence around and putnarrow entry-waysthat is guarded by thorns and thus 

they would organize themselves in relaying pattern or one would fetch and pour water in a water 

trough for livestock to drink. One will fetch the water from the well/borehole and relay it to the 
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4«(...) un conjunto de reglas puestas en práctica en contextos particulares; reglas construidas, consensuadas y 
modificadas por los propios usuarios de los recursos en comunidades determinadas.» (Merino, 2004: 128). 

next person who would relays it to subsequent person up to the point where animals are to drink 

at kadich (water trough) with over 20 cows drinking simultaneously. This is done so as to prevent 

livestock from getting access to water directly and thus filling it up with sand. Contraveners of 

these practices are beaten severely by waraniand fined a full-grown bull and forced to slaughter 

it for herders and elders to feast.  

c) Elders and herders reported that it is a requirement to refill the water wells with sand while 

migrating to a new are and thus former water wells are protectedfrom excessive evaporation and 

loss of water. A seventy year old elder said “We normally protect water wells because if you 

leave them open there many dangers that may occur, such as excess evaporation because herders 

may stay for over five months before going back to the same area. Also, if our enemies come and 

find an open well, they may camp there or even do bad things like poisoning water that would 

kill us and our livestock! Also, it may be dangerous for wildlife to fall inside the uncovered 

wells” 

 

 

Discussion 

Since a general understanding of a local institution as "(...) a set of rules put into practice 

in particular contexts; constructed rules, agreed upon and modified by the users of the resources 

in specific communities." (translation from spanish: Merino, 2004: 128)4, and under the light of 

the above data, it can be stated that the Dasaanach of Ileret Ward have a decades old if not 

centuries old management system for their pastoral resources and grazing regimes governed by 

customary institutions embedded in the structures of the social organization, within segments of 

belongings to different levels (kinship, clan, age group, etc.), also deeply linked to the beliefs 

system and to the local ecologycal knowledge, adjusted to deal with the local environmental 

conditions of aridity with random variations in the droughts and rains regimes, shaping a real 

biocultural system. Within this system, the main decisions fall on the elderly hierachy and passed 

to higher ranking age sets to the lower age sets of warranis. 

It should also be noted that, based on their territory management, it is evident that their 

knowledge and practices do not only respond to logics focused on livestock needs, as suggested 

by Bollig and Schulte (1999) for the Pokot case, it also implies the knowledge of the cycles and 

ecological needs of the graze lands, of the vegetation in general, of the fauna and even of the 

water, in order not to exhaust them. This logic of resource protection and conservation in the 

management strategies of the Dasaanach is made clear, for example, in the establishment of 

special protection and conservation areas or in their customary norms of movement, trying to 

minimize their impact on the environment by a maximum dispersion on the territory so as not to 

overgraze an area. In this sense, for example, McPeak (2005) points out that degradation of 

certain grazing areas among the Gabra is usually associated mainly with a maldistribution of 

herds on the territory (2005: 194). 

Thus, as is shown by the data obtained, for the Dasaanach the dispersion on all the territory 

is obligated, under risk of sanction. At the beginning of the wet season they must begin grazing 

from the borders of their territory, not being able to remain more than one month in the same 

grazing area, especially in those under special protection regimes. They also have rules that 

prevent the overspend and depletion of resources, such as not being allowed to destroy the 

temporary settlement huts (Manyattas), to avoid the increasing of deforestation as well as 

refilling water wells with sand while migrating so as to minimize excessive evaporation and 
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protecting wildlife from falling into them. 

Something that has been much discussed in the literature on pastoralist groups and which 

would seem to contravene this statement is the traditionally large Dasaanach herds, despite 

occupying an arid territory. However, several authors have shown that such cattle accumulation 

is not only a strategy related to the prestige or to an individual advantage interest on the common 

resources. The non-limiting size of the herd can also make a lot of sense as an adjusted strategy 

to the particular conditions of an environment such as the East African one (Homewood and 

Rodgers, 1987; Leeuw and Tothill, 1990; McCabe and Ellis 1987). 

Such is the Dasaanach case, whose groups live in contexts characterized by frequent 

robberies of cattle, strong hostility between groups, limited access to water points, limited 

availability of labor in each family group and the existence of strong periodic cycles of droughts 

and epidemic livestock diseases. Thus, as McCabe (1990) shows for the Ngisonyoka Turkana 

pastoralists, a group that lives in such an ecological environment, the enviromental 

characteristics and the relationship with neighboring groups also play a strong role in regulating 

and limiting the herds size, as well as in their mobility and access to the different grazing areas. 

Therefore, it becomes evident that the pastoral resources of the Dasaanach of Ileret Ward 

are not open access and comply with the principles that Kothari et al. (2012) indicate as 

characteristics of the ICCAs. They have communities that manage the natural resources of their 

territory by a communitarian way, through customary institutions of governance and sanction to 

the contravenors, which are the result of collective arrangements and decisions and are aimed at 

protecting and conserving the environment and the natural resources from which are benefiting 

the whole community. 

Also, as mentioned, within these territories there are many areas with special protection 

(Lagas) — very importantly riverbank forests — which are partially excluded from grazing — 

with the exception of calves and small cattle — and where the resources use is strictly regulated. 

These are areas that, without intent of establishing a comparison, allude to other customary 

pastoralist institutions, such as the Ngitili Sukuma, the Alalili Maasai or the Milaga Gogo, and in 

turn evoke other community management systems such as the Agdal of the high Moroccan atlas 

described by Domínguez (2010). 

The fact that, because of the expulsion and exclusion of the Dasaanach from their 

traditional territories, currently encompassed within the Sibiloi National Park, these communities 

have ceased to see this territory and its resources as something of its own to protect under their 

customary norms, shows that, beyond the cultural values that the territories and areas of 

community pastoral management means, and beyond their historical, social and economic value, 

these traditional forms of community management of the territory can also be of great 

environmental value. Not only because of their importance as configurators of the landscape 

(Little, 1996), but above all as possible practical and effective ways of protection and 

conservation of natural resources. Well adjusted ways, deeply rooted in the local logics, values, 

beliefs and representations of the communities granting them a local legitimazy and strenght that 

rarely attained and as effective as any other top-bottom impossed approach of protecting and 

conserving the ecosystems.   

 

Conclussions 

This research among the Daasanach of Illeret Ward is a first approach to our fieldwork on 

the customary communal management of the pastoral resources in East Africa, which has 

proofed to be an evocation to the wealth and difficulties of the East Africa pastoral ICCAs.  We 

are aware of the needed to go deeper in this matter, with a wider time field work that could allow 
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to contribute with a more in-depth ethnographic analysis. Nevertheless, already from the 

obtained data, we can state that the Daasanach are an East Africa pastorilst group that has 

pastoral ICCAs deeply embedded in its social and cultural structures and make a fundamental 

key of their governance of local ecosystems and natural resources, greatly enrooted on their 

traditional ecological knowledge.  

Also, although they are institutions that are in a delicate situation, facing importante 

challenges and transformations, specially from state agents, such as the bidoversity loss in all 

their territory or the land loss due to the Sibiloi National Park interventions, appart from the 

economical impact that his must have had for the Daasanach, in the opinons of the local people 

regarding such loss of territorial control, it becomes evident that these intitutions still have a 

great legitimacy and key importance, as they are perceibed by the Daasanach as usefull for their 

welfare and necessary for avoiding resources depletion.  We suspect that this is the situation for 

thousands of similar systems throughout all East Africa and hence, this work should be only a 

spearhead seeking to awaken a process reclaiming a greater recognition to pastoral ICCAs in the 

region, which we presume (research in the next years will confirm it or reject it) are a key 

managerial regime in favour of social peace and environmental conservation for East Africa. 
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among Companies Listed on Nairobi Securities Exchange in Kenya 

Agnes Mutiso 

Kirinyaga University 

 

Abstract 

The purpose of the study was to assess whether management commitment determines the extent 

of corporate social responsibility reporting of companies listed in Nairobi Securities Exchange in 

Kenya. Descriptive survey research design was employed to survey whether the identified 

variable is true and significant determinant of the extent of corporate social responsibility 

reporting among the companies. A sample of 148 respondents was selected using proportional 

stratified sampling method. Document analysis was used to collect primary data from the 

companies’ annual reports on the extent of corporate social responsibility reporting, while 

structured questionnaires were used to collect primary data from the identified respondents on 

their perception with regard to management commitment. Secondary data pertaining to literature 

review was collected from online journals and selected text books. The collected data was edited, 

tabulated and analyzed using statistical package for social sciences (SPSS version 20). The 

descriptive statistics revealed  that the management of the samples companies on average are 

committed to CSR reporting in terms of adequacy of holding CSR meetings and conduciveness 

of the reporting environment but were less committed to investing in having  innovative methods 

of CSR reporting. The hypotheses testing revealed that management commitment has a 

significant and positive influence on the extent of corporate social responsibility reporting.  The 

study recommends that the management should align their corporate strategy in such a way that 

will achieve the required profits and at the same time engage in social and environmental 

activities. These will improve transparency and accountability in reporting CSR activities 

.   

 

Key words: Corporate   social responsibility   reporting  management commitment   reporting 

environment 

 

BACKGROUND OF THE STUDY 

The accounting profession has not been left behind with the new boom in the global sustainable 

development research. Sustainability in the accountancy profession proves to be the new trend in 

research with many focusing on the content of sustainability reports. Research on the 

determinants of sustainability reports is still minimal. Accountability and transparency has been 

considered key components in achieving the economic goals of the Kenya’s Vision 2030. To 

achieve these economic goals, companies are expected to be more transparent and accountable 

on how they utilize stakeholder’s resources at their disposal. Due to the massive company 

failures experienced in the 21th century stakeholders are becoming more proactive in demanding 

for more comprehensive information from the managers about the performance of their 

organizations. Preparation of financial reports has been the used as a tool for communicating, 

monitoring and evaluating the management’s stewardship, accountability and transparency. The 

financial reports focus mainly on reporting the economic aspect of performance which makes 

them limited because the social and environmental aspects are left out hence the need for more 

comprehensive reports which focus on all areas of business performance including the economic, 

environmental, employee welfare, community involvement, product or service quality as well as 
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corporate governance. Many stakeholders are considering sustainability as a major factor when 

evaluating investment decisions; it is becoming clear that communicating effectively with 

stakeholders on the progress towards economic prosperity, environmental quality and social 

justice will become the defining characteristic of corporate responsibility in the 21st century 

(Wheeler & Elkington, 2001). As sustainability takes effect it is expected to have fundamental 

effect on business value (KPMG, 2012) as the management will be expected to put every issue 

and opportunity into business context with enough details for stakeholders to understand the 

potential implication for the business value. 

 

Sustainability reporting which takes into consideration corporate social responsibility (CSR) has 

been cited as a common practice among the developed economies.  According to KPMG (2011) 

survey on G250 companies 71% of European countries reported on CSR activities with 

American companies at 69%. A number of important markets in developing and emerging 

economies still show low levels of CSR reporting with only 20% of Indian companies adopting 

the practice 37% in Taiwan.  Though Kenya was not included in the survey the research by 

Baroko, Dulacha and Brown (2008) indicated a very low level (15%) of CSR reporting in the 

banking sector and also similar results were reported by Okoth and Ponnu (2009) and Kalunda 

(2012).  Current studies are showing signs of improvements year after year with Kipruto (2013) 

indicating that 18% of the sampled companies in the banking sector had some sort of CSR 

reporting. 

 

 In Kenya sustainability reporting is done on voluntary basis but the full disclosure principle 

requires that the companies provide detailed information on all transactions and events which 

take place within a given period of time. Runji (2014) asserts that completeness of information 

allows stakeholders to understand companies’ activities, policies, performance as well as 

providing a competitive edge). Incomplete information on the other hand may encourage 

unethical behavior such as fraud, loss of company resources as well as increased cost of capital 

(Rory, 2011). In many organizations a considerable amount of resources are being used in 

funding corporate social responsibility activities. According to Ufadhili trust (2010) 12% of 

Kenya’s  companies spent between Ksh20M and Ksh150M on CSR activities in one year, but the 

level of disclosure on CSR activities is very low compared to most developed countries ( 

Kalunda, 2012). Due to these massive investments in CSR activities, stakeholders are demanding 

to be provided with clear, complete and up to date information about the resources used in CSR 

activities to be able to evaluate the returns on such investments.  The success of sustainability 

and its related activities is evident with the support of the chief executive officer (CEO) and the 

top management. The top managers are the driving force behind the CSR programs, CSR 

policies as well as communicating these efforts to required stakeholders (Crespin & Boudrie, 

2011). It is on this basis that this study sought to assess the role played by management 

commitment in determining the extent to which company management is willing to disclose 

corporate social responsibility information with particular focus on listed companies in Kenya 

OBJECTIVE OF THE STUDY 

The objective of the study was to examine extent to which Management commitment determines 

the level of corporate social responsibility reporting of companies listed in Nairobi Securities 

Exchange in Kenya. 

HYPOTHESIS OF THE STUDY 

H01: Management commitment does not determine the extent of corporate social responsibility 

reporting of companies listed in Nairobi Securities Exchange in Kenya. 
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THEORETICAL REVIEW 

The study was based on stakeholder theory which focuses on individual stakeholders 

expectations from the organization by considering the different stakeholders within the society 

and identifying how they can be managed to meet specific group’s expectations. A stakeholder is 

defined as any group or individual who is affected and can affect the achievement of the 

organization’s objectives (Freeman, 1984). Based on the ethical perspective of stakeholder 

theory, each of these groups has different interests which conflict with those of others and so it is 

the responsibility of the entities to manage the business in such a way that balances the interests 

of all these stakeholder groups (Deegan, 2002). Accounting is concerned with managing the 

relationship between the business entities and the different stakeholder groups through provision 

of information concerning what the entity is doing to safeguard their interest. With regard to CSR 

each of these stakeholders requires knowing how the organization is meeting their corporate 

social responsibility expectation which is achieved through CSR reporting. Nakabiito and 

Udechukwu (2007) identified that the major stakeholders have an influence on the level of CSR 

disclosures among Swedish public companies based on the Global reporting initiative (GRI) 

guidelines. The management of businesses in the 21 century is increasingly recognizing the 

importance of CSR and much more disclosing their CSR efforts to stakeholders. The 

management of these organizations have the sole responsibility of determining the content, 

quality and quantity of information provided to the specific stakeholder. The motivation to 

provide more than the legal requirement will depend on the attitude of the manager and on the 

benefits accrued to the organization.  

 

EMPIRICAL REVIEW AND RESEARCH GAPS 

 

Management commitment and extent of corporate social responsibility reporting 

 

In addition to the company characteristics discussed above as having an impact on the level of 

CSR disclosure, internal contextual factors may also have an influence on the extent of CSR 

reporting. Nakabiito and Udechukwu (2007) identified that the major stakeholders have an 

influence on the level of CSR disclosures among Swedish public companies based on the GRI 

guidelines. The current trend in business has seen stakeholders’ engagement becoming a key 

concern for managers as the investors are becoming more aware about sustainability. Many 

stakeholders are considering sustainability as a major factor when evaluating investment 

decisions; it is becoming clear that communicating effectively with stakeholders on the progress 

towards economic prosperity, environmental quality and social justice will become the defining 

characteristic of corporate responsibility in the 21st century (Wheeler & Elkington, 2001).  

 

The ability of a business to continue as a going concern requires the legitimacy to operate from 

the government, community and other stakeholders (Epstein, 2008). Failure to manage this 

critical stakeholder engagement may have negative impact to the business inters of damage to 

company image and reputation. As companies acknowledge the importance of stakeholder 

engagement and the value associated with it, the use of CSR reporting has showed considerable 

improvement as indicated by a U.S survey (2012) where the number of companies which 

disclose CSR information increased from 20% in 2010 to 53% in 2012 among the sampled S&P 

500 companies. 

 

The success of sustainability and its related activities is evident with the support of the CEO and 
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the top management. The top managers are the driving force behind the CSR programs, CSR 

policies as well as communicating these efforts to required stakeholders (Crespin & Boudrie, 

2011). The boards of directors are great influencers of determining to what extent they are 

willing to balance the desire for short term profitability against the pressure for sustainability. 

Developing sustainability strategies as well as their implementation is often a big challenge for 

most top managers (Epstein, 2008). The managers are pressured to deliver profits for the 

corporation and their performance is typically measured on how successful they deliver that 

profit. This brings in the dilemma of aligning the corporate strategy so as to achieve the required 

profits and at the same time engage in social and environmental activities so as to obtain 

legitimacy, royalty and trust from stakeholders. The managers in the level of board of directors 

have a responsibility of providing direction to the organization with regard to the content and 

mode of communication with stakeholders. Krongkaew & Setthasakko (2013) focused on 

management attitude towards CSR disclosures as factors influencing sustainability reporting and 

made a conclusion that the managers can greatly influence the content of the reports they publish 

to stakeholders. The managers are in a position to sieve the content of the report as indicated by 

Kalunda (2012) who assessed the content of CSR report among public companies in Kenya and 

identified that those who reported only focused on reporting the good news with the aim of 

painting a positive picture of their companies in order to be considered good corporate citizen 

and be given the legitimacy to continue operating.  

 

Epstein (2008) noted that the management of businesses in the 21 century is increasingly 

recognizing the importance of CSR and much more disclosing their CSR efforts to stakeholders. 

The impetus for implementing corporate strategy to integrate social and environmental 

information into the economic impact information can be driven by the management 

commitment to sustainability reporting. Not unless the managers are committed to sustainability 

they may not recognize that sustainability can create financial value for the corporation through 

enhanced revenues and reduced costs Due to increased management commitment the size of 

corporate social and environmental expenditures is increasing rapidly and the necessity to 

improve reporting of these impacts have become critical because of the pressure from the general 

public, government and activist NGO’s who are increasingly becoming aware of sustainability 

and  the impact that corporations have on the society and the environment. Thus it is the 

responsibility of the managers to determine the social and environmental issues that are 

important to the key stakeholders and take the necessary steps to foster the relationship with such 

stakeholders by communicating to them the efforts they have undertaken to improve 

sustainability through the use of CSR report. 

 

The review of literature has provided evidence that CSR reporting is widely accepted practice 

among the developed countries with a lot of consistency in their reporting. In developing 

countries disclosure practices are done on ad-hoc manner, inconsistent, incomplete and lack the 

reliability and objectivity required to be used to provide the much needed information by 

stakeholders about the CSR activities in the organizations. Most of the information disclosed is 

focusing on the positive results making CSR to be used as a marketing tool hence increasing the 

cost of asymmetry where the stakeholders are not accessing the much needed information to 

facilitate informed decision making. 

 

 In Kenya, literature on the determinants of CSR reporting is still minimal, majority of the 

researchers have focused on assessing the extent of CSR disclosures which provide conflicting 
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results as to the extent of CSR reporting in Kenya using content analysis and company websites 

to collect the required data. Current studies have shown that the concept of CSR reporting is 

gaining recognition with several companies demonstrating the interest to report on their CSR 

activities on their annual reports with the majority using narrative forms of disclosure mainly as 

disclosure notes. Those who have CSR activities are concerned with the non-monetary form of 

disclosures which pose a challenge of accounting. Several determinants have been identified in 

literature which may be used to explain the reason behind CSR reporting among many 

companies. The current study sought to extent knowledge on the determinants of CSR reporting 

in Kenya, by focusing management commitment and assesses the extent to which it can be used 

to explain the extent of CSR reporting based on the Kenyan context. 

 

RESEARCH METHODOLOGY 

This study adopted a descriptive survey design which involved the collection of data, analysis 

and test of hypotheses with the aim of answering questions under study. According to cooper and 

Schindler (2011) descriptive studies are concerned with finding out ‘whether’, and they aim at 

addressing the concerns of a particular population in a specific time or over a period of time. 

Surveys are most used methods in business research since they provide an accurate and valid 

representation of the variables under study (Saunders, Lewis & Thornhill, 2003). Descriptive 

studies require a specific form of data collection such as a survey or a case study and also offer a 

unique means of collecting confidential information such as content analysis. Descriptive survey 

research design presents an opportunity to fuse both qualitative and quantitative research. 

Quantitative research is a systematic investigation of quantitative properties of data to provide 

meaningful insight into the quantitative characteristics of the data and any statistical association 

between the variables of study (Cooper & Schindler, 2011).  

 

The population comprised of all the 60 companies listed on the Nairobi Securities Exchange, 

from which a sample of 37 companies were selected using proportional stratified sampling 

method where four respondents (company CEO, the Accountant, the Assistant Accountant and 

the chief internal auditor) were purposively selected from each sampled company to form the 

sample size of 148 respondents. Self-administered questionnaires were used to collect primary 

data concerning management commitment while secondary data was collected from review of 

literature from journals as well as selected books. Document analysis of the 2013/2014 annual 

reports from the company’s websites was used to collect data pertaining to the extent of CSR 

reporting among the sampled companies. 

 

RESEARCH FINDINGS AND DISCUSSION 

1) Descriptive findings on Management commitment 

The management commitment in this study was measured in terms of adequacy of company 

meetings, conduciveness of the reporting environment, and the level innovation in CSR 

reporting. The descriptive results (table 4.13) reveal that the managers of the sampled companies 

have a moderately above average level of satisfaction with regard to the number of CSR 

meetings (mean, 3.45) in a scale of five, as well as with the percentage of the number of CSR 

meetings (3.33) in relation to other types of company meetings. With regard to having a 

supportive and conducive environment for reporting the findings indicate a high level of 

supportive environment with regard to setting up specific department for CSR activities (mean, 

3.47) as well as having a clear policy (mean, 3.46) which is understood by those concerned with 

CSR activities.  With regard to rewarding best performing employees on CSR activities, the 
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results reveal that on average the companies are performing well (mean, 3.5) and a standard 

deviation of 0.73.implying that the companies are not significantly different with relation to the 

way they reward those who perform well in CSR activities. In addition to having adequate 

meetings, and conducive environment for reporting; management commitment was also 

measured in terms of innovativeness in reporting.  Innovation into new technology has enhanced 

the speed with which organization perform their tasks. To measure the level of innovativeness 

towards CSR reporting this study sought to identify whether the companies had software which 

was used in recording the CSR data as well as whether they had alternative methods of 

publishing their CSR report in their websites or newsletters. The findings of the study (table 

4.13) reveal that with regard to using  a software to record CSR data the performance was below 

average (mean, 2.39) as well as low performance  (mean, 2.45) with regard to publishing their 

CSR information in their websites.  The results on management commitment are found in table 

1. 

Table 1: Descriptive statistics on Management commitment 

 Mean Std. 

Deviation 

Satisfaction with the number of CSR meetings held in a 

week 

3.45 .84 

The % number of CSR meeting compares well with other 

types of company  meetings 

3.33 .84 

The CSR activities are carried out by a specific 

department 

3.47 .81 

The management rewards best performing employees in 

CSR activities  

3.50 .73 

The company has a clear CSR reporting policy 3.46 .79 

The company has  software for recording CSR data 2.39 .65 

The company publishes CSR information in its website 2.45 .75 

Valid N (list wise)   

 

The success of sustainability and its related activities is evident with the support of top 

management (Crespin & Boudrie, 2011). Management commitment towards CSR can be 

determined by the priority the top managers give with regard to the CSR meetings.  It is in such 

meetings where they are expected to develop sustainability strategies as well as their 

implementation (Epstein, 2008). When managers are committed to the best performance of CSR 

activities they have the motivation to inform their principals of the steps they are taking to ensure 

sustainability. Reporting on CSR information gives the management an opportunity to prove to 

the stakeholders that they are socially responsible in their steward’s role. 

 

A conducive and supportive environment is a key determinant of management commitment 

towards CSR reporting. In this study the conduciveness of the environment was measured by 

assessing whether the company has set aside a specific department to deal with CSR activities, 

having a clear CSR reporting policy and whether the management rewards the best performing 

employees in matters of CSR. The descriptive findings reveal that the managers of the sampled 

companies are doing well with regard to specific department for CSR activities as well as having 

a clear which is understood by those concerned with CSR activities.  The management 

commitment was also supported by the high level of rewarding best performing employees on 

CSR activities.  
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These findings imply that the top management provides support to the departments with the aim 

of encouraging the practice of CSR reporting. Having a specific department to deal with CSR 

matters provides the required environment for the managers to develop strategies and ensure 

effective implementation as it brings a level of accountability and transparency which is 

necessary for improving reporting by the organizations (Epstein, 2008). This can then ensure that 

CSR strategies are integrated with other strategic decisions of the whole organization. The 

management commitment is demonstrated when a company takes issues of concern with utmost 

level of importance. This has been evidenced by the high level of performance with regard to 

having a clear policy on CSR reporting. When a policy is in place and it is understood by those 

concerned with CSR activities it is indicative that they will take the responsibility with utmost 

level of importance since the policy provides guidelines on how to communicate CSR 

information to the respective recipients. The managers in the level of directors have the 

responsibility of providing direction to the organization with regards to the content and the mode 

of communication with stakeholders (Krongkaew & Setthasakko, 2013) which should be guided 

by the reporting policy. This was in line with the findings by Runji (2014) who asserts that when 

an organization fails to consider CSR issues as of strategic importance puts the organization at a 

strategic and competitive disadvantage. Having a clear CSR policy enables the organization to 

deal with the challenges of adopting the new practice of CSR as well as their disclosures. 

Innovation into new technology has enhanced the speed with which organization perform their 

tasks. The current mode of annual reports are in print media which has a varied of challenges as 

indicated by Barako et al (2006). Print media is considered inadequate in terms of low speed of 

distribution where some of the annual reports do not reach the recipients or if they do they are 

too late to be reliable for decision making.  The advent of the internet and the web sites has 

provided companies with new stage to communicate with the wide and ever increasing group of 

information users. With this benefit the current study reveal that with regard to using  a software 

to record CSR data the performance was below average (mean, 2.39) as well as low performance  

(mean, 2.45) with regard to publishing their CSR information in their websites. This implies that 

these companies have not adopted the use of technology in CSR reporting despite the level of 

benefits documented through research. 

 

The public availability of data regarding how companies perceive and project CSR activities 

provide an opportunity for the public to examine the scope as well as the force driving CSR 

activities within the company (Tello & Yoou, 2014). Effective engagement and communication 

with stakeholders needs to take place on a more frequent basis than just once a year in an annual 

report. In order to reduce the costs associated with reporting to diverse stakeholders the use of 

company web site can ease the distribution of information targeting specific needs both in 

content and frequency. Data collection and recording was cited as a major challenge facing the 

listed companies in recording CSR information (fig 4.2 in the appendix). With the advent of 

modern technology, the use of software has been a key boost towards quality, efficiency and 

effectiveness of data management. Having no software to ease the process of data collection and 

recording can limit the content and timeliness of CSR reports. The use of technology has been 

cited as a boost even to reducing the costs associated with data collection and recording hence it 

is paramount that business organizations should be willing to incur such costs which may have a 

positive effect on the overall performance of the organization. While there has been debate about 

the accuracy of self-reporting (porter & crammer, 2006), the emergency of formal guidelines and 

standards such as those of GRI (2011) suggests that CSR information will become increasingly 
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accessible to stakeholder who rely on such information as a basis of purchasing and investment 

decision, hence such information should be collected, summarized and distributed in the most 

cost effective and efficient way on timely basis. This has contributed to the advocacy for the 

concept of sustainable innovation which can produce solutions to the environmental problems 

while improving business efficiency. 

2) Regression analysis and hypotheses testing 

The objective of the study sought to examine whether Management commitment determines the 

extent of corporate social responsibility reporting of companies listed in Nairobi Securities 

Exchange in Kenya. To achieve this objective the Null hypothesis was tested; 

H01: Management commitment does not determine the extent of corporate social responsibility 

reporting of companies listed in Nairobi Securities Exchange in Kenya. The regression model to 

test the hypothesis was;CSRDI= β0 + β1X1+ e Where;  

CSRDI= Corporate social responsibility disclosure index 

β0= Intercept 

β1= regression coefficients 

X1- management commitment 

e = error term 

The model summary results reveal that there was a positive relationship (R2 = 0.12 and R=0.34) 

between management commitment and the extent of CSR reporting among the sampled 

companies. The coefficient of determination (R2) revealed that management commitment 

contributes to 12% of the extent of CSR reporting while the remaining 88% can be explained by 

other factors.  

Model R R 

Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .34a .12 .09 19.68 

a. Predictors: (Constant), management commitment 

Table 2:  Management commitment Model summary 

 

 

 

 

To test the significance of 

the overall linear 

relationship of the model 

(goodness of fit) the F-test 

was carried out based on the analysis of Variance (ANOVA). The F-test results show that the 

model was significant (F (1, 35) = 4.625 and a P-value of 0.038) at 5% level of significance as 

depicted on table 3. 

Table 3:   Management commitment ANOVAa 

ANOVAa 

Model Sum of 

Squares 

Df Mean 

Square 

F Sig. 

1 Regression 1790.56 1 1790.56 4.63 .038b 

Residual 13549.25 35 387.12   

Total 15339.81 36    
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a. Dependent Variable: reporting. Index 

b. Predictors: (Constant), management commitment 

 

 

 

 

 

 

The regression model was used to test the second hypothesis, the Beta coefficient results show 

that management commitment significantly influence the level of CSR reporting among the 

companies (t= 2.15, p= 0.038) at 5% significant level. Hence the Null hypothesis that 

management commitment does not significantly determinant the extent of CSR reporting was 

rejected based on the results on table 4. Similar results were reported by Krongkaew & 

Setthasakko (2013) who concluded that management commitment has great influence on 

reporting decisions. 

 

Table 4:   Management commitment regression coefficients 

  Coefficients  

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

B Std. 

Error 

Beta  

 

 

(Constant) 12.02 18.66  .64 .524 

Management commitment 11.51 5.35 .34 2.15 .038 

 

1) Discussion of findings 

The findings of the study reveal that management commitment contributed to 11.7% of the 

extent of CSR reporting among the companies. The regression analysis reveal that management 

commitment had a positive (R=34%) and significant influence (p=0.038) on the extent of CSR 

reporting. Several studies found a positive relationship between management commitment and 

the extent of CSR reporting (Epstein, 2008; Crespin & Boudrie, 2011 and Krongkaew & 

Setthasakko, 2013). According to the stakeholder theory managers are at a position to determine 

the content and the mode of communication with their stakeholders as they have sole discretion 

to prepare reports to the stakeholders and as such they can determine to what extent they would 

want to report to the stakeholders.  

The managers in the position of board of directors have the key responsibility of developing 

policies which govern the operations of the entities. They have the mandate of determining to 

what extent they are to carry out voluntary activities based on whether they have positive impact 

on the operations. Engaging on CSR activities is part of the voluntary activities which the 

management can determine the extent including their reporting. Legitimacy and institutional 

pressures exerted on the management to ensure transparency and accountability to the 

stakeholders has seen many companies engage in voluntary activities beyond what is required by 

the regulators (KPMG, 2011). These findings support those which were identified by Epstein 

(2008), Kalunda (2012) and Krongkaew & Setthasakko (2013) who support the notion that 

management commitment towards reporting influence the extent of the reporting.  

Management commitment can be demonstrated by the managers setting aside a specific 

department to deal with CSR issues, such department are expected to spend their time and 
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resources allocated to them on CSR related issues such as training and organizing seminars on 

CSR reporting. Among the challenges of CSR reporting according to the qualitative findings of 

this study was lack of guidance on the policies and the framework to be followed as a guide in 

CSR reporting.  Having a clear CSR policy can act as a guide to all CSR activities including their 

reporting.  In addition to policies, conduciveness of the environment is an important determinant 

of the management commitment to CSR reporting. This can be achieved when the management 

provide the required resources for CSR reporting, support the implementers’ of the CSR policies 

by providing training were necessary as well as developing mechanisms of evaluating their 

performance and rewarding best performing employees. Hence it is the responsibility of the 

management to support the practice of CSR reporting by developing the guidelines to support the 

accountants in the process of collecting, summarizing and reporting on sustainability issues.  

 

 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

 

Summary of findings 

 

The objective of the study was aimed at examining the extent to which management commitment 

determines the extent of CSR reporting of companies listed in NSE in Kenya. The descriptive 

statistics reveal that the management of the samples companies on average are committed to 

CSR reporting in terms of adequacy of holding CSR meeting and conduciveness of the reporting 

environment but were less committed to investing in having  innovative methods of CSR 

reporting. The Null hypothesis was tested to examine the relationship between management 

commitment and extent of CSR reporting. The linear regression results reveal a significant p-

value=0.038) and positive (R= 0.43) relationship between management commitment and extent 

of CSR reporting among the companies. The results further reveal that management commitment 

contributes to 11.5% (R2=0.115) of the level of CSR reporting among the companies, based on 

these findings the Null hypothesis was rejected which indicated that management commitment 

does not determine the extent of CSR reporting, thus the conclusion that management 

commitment is a significant contributor towards the extent of CSR reporting among the 

companies.  

 

Recommendations 

The findings of the study reveal that management commitment has a significant positive 

relationship with CSR reporting. The management should align the corporate strategy in such a 

way that will achieve the required profits and at the same time engage in social and 

environmental activities. The study further recommends that the management should set a 

specific department to deal with CSR activities such as setting up CSR policies, ensuring their 

implementation as well as their effectiveness. These will improve transparency and 

accountability in reporting CSR activities.Another study could be carried out on the private 

sector who are not controlled by the CMA to ascertain if similar findings would be established. 
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Abstract 

The agricultural sector plays a critical role in the Kenyan economy in terms of employment and 

food security. However, the sector and particularly crop farming is vulnerable to climate change, 

given that rain fed agriculture accounts for approximately 98 percent of agricultural activities. 

Crop farming in Kenya has limited diversification and maize production iscritical. Maize 

production forms a strong base to food security, employment, income generation, poverty 

alleviation, as well as economic growth and development. This notwithstanding, maize 

production has greatly fluctuated leaving about 40 percent of population food insecure. Maize 

production largely depends on climate variables and is highly sensitive to climate change. Thus, 

it is important to understand the effects of the changing temperature and rainfall patterns, to 

which this study contributes by analyzing the marginal effects of climate change on maize yield. 

The study adopted an econometric modeling approach using data for the period between 1970 

and 2014. The study findings show that climate change has adverse effects on maize yield. In 

addition, the study finds a nonlinear relationship between maize yield and climatic variables. 

However, the direction and magnitude of the effects vary depending on the season. Hence, there 

is need to elevate the potential of rain fed agriculture in the midst of the risks posed by climate 

change. 

 

Keywords: Maize Yield, Temperature, Rainfall, Temperature Variability, Rainfall Variability and 

Climate Change. 

 
1* Kenyatta University, P.O Box 43844-00100 Nairobi. Email: kariuki.george1@ku.ac.ke. 

 

1. INTRODUCTION 

 

Climate change threatens the achievement of sustainable development goals aimed at ending 

extreme poverty in all forms by 2030; end hunger, achieve food security and improved nutrition 

and promote sustainable agriculture and as well, promote sustained, inclusive and sustainable 

economic growth (United Nations Development Programme (UNDP), 2015). These issues are of 

great concern to sub-Saharan Africa where majority of the people depend on rainfed agriculture 

to support their livelihoods. Consequently, the effects of climate change in the agricultural sector 

and more specifically crop production is of great concern. 

According to Intergovernmental Panel on Climate Change ((IPCC), 2014: 120), "Climate change 

refers to a change in the state of the climate that can be identified (e.g., by using statistical tests) 

by changes in the mean and/or the variability of its properties and that persists for an extended 

period, typically decades or longer". Climate change has a direct influence on quality and 

quantity of agricultural crop production.  The climate of an area is highly correlated to the crops 

cultivated and thus predictability of climate is imperative for planning of farm operations 
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(Sowunmi, 2010). Climate change is expected to increase with global warming with the average 

temperatures expected to increase by between 1.4° Celsius (C) and 6.4° C by 2100.  This is 

above threshold limit of 3oC beyond which it becomes impracticable to avoid dangerous 

interference with the global climatic system (World Trade Organization (WTO)&United Nations 

Environment Programme (UNEP), 2009). This average is anticipated to be higher throughout 

Africa, where average temperatureisprojected to rise 1.5 times more compared to the global 

level. Countries near the equator like Kenya, many of which are developing, are likely to 

experience unbearable heat, more frequent droughts and ruined crops, exacerbating the hunger 

crisis (Food and Agriculture Organization (FAO), 2012; WTO & UNEP, 2009). The increasingly 

irregular and erratic nature of weather conditions places more burden on food security and rural 

livelihoods (FAO, 2009). 

In Kenya, crop production is a major source of livelihood for most rural communities practicing 

smallholder farming. It is mainly rain fed and changes in rainfall and temperature patterns are 

expected to affect its potential (Stern, 2007). Indeed, Kenya has experienced patterns of climate 

changes, with El Nino and La Nina episodes being most severe (Stockholm Environmental 

Institute (SEI), 2009). As well, temperatures are expected to increase by about 4oC and 

variability in rainfall expected to rise up to 20 percent by 2030. These changes are likely to affect 

the optimal conditions required at each stage of crop growth and development and consequently 

affect the quantity and quality of harvested crops (Stern, 2007).  

 

Crop farming in Kenya has limited diversification and maize serves as the main staple and key to 

food security (UNDP, 2002; Alila&Otieno, 2006). Thus, to continue supporting the livelihood of 

a rapidly growing population, there is need to have a sustainable increase in maize production. 

Although, economic incentives are provided to farmers to improve crop production, climate 

change is likely to undermine these efforts, threatening the livelihood of over 85 percent of 

Kenyan population. It is in the light of the importance of maize in Kenya's economy and to the 

livelihoods of majority of rural inhabitants that this study seeks to empirically determine the 

effects of climate change on maize yield using econometric analysis and thereof draw 

implications on food security as maize supply is to a large extent synonymous to food security in 

Kenya.  

 

1.1.Climate Change in Kenya 

 

From the 1960s, Kenya has generally experienced increasing temperatures at an average rate of 

0.21°C per decade with trends in both minimum and maximum temperatures depicting a general 

warming over time.  Annual highest rainfall events show a falling trend for the 24 hour intense 

rainfall and the amount recorded in the long rain season from 1960 to 2014 (Republic of Kenya, 

2015). Figure 1 and 2 displays the year to year variability of temperature and rainfall in maize 

growing areas in Kenya. 
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.  

 

Figure 1:   Annual Mean Temperature Variations in Maize Growing Areas in Kenya (1970-2014) 

 Source:  Kenya Meteorological Department 

 
Figure 2: Annual Rainfall Deviations (%) From the Mean in Maize Growing Areas in Kenya 

(1970-2014)Source: Kenya Meteorological Department 

 

The temperature and rainfall variations in maize growing areas are computed using data recorded 

in various weather stations, in areas where there is high potential for maize farming. These 

stations include: Kitale, Nyahururu, Nyeri, Thika, Narok, Nakuru, Kabete, Machakos, 

Kakamega, Meru, Embu, Kisii, Kericho and Eldoret 

 

The year to year variation of average temperature for the period 1970 to 2014 shows a slight 

increase in temperature with fluctuations of up to minus 2.8oC and plus 1oC. The deviation of 

rainfall amount from the mean annual rainfall for the period between 1970 and 2014 show 

drought and flood conditions in the crop growing regions.The fluctuations depict occurrence of 

extreme weather events that have been witnessed in Kenya. For instance, severe droughts 

occurred in 1971/73, 1983/84, 1991/92, 2004-2006, and 2008-2010. As well, flooding occurred 

in 1997/98 and 2002, which is closely linked to El Nino events with a severe frost occurring in 

2012 (Rarieyaet al., 2009; KIPPRA, 2013). 

 

Projections of mean rainfall indicate increases in annual rainfall in Kenya at ‐3 to +49mm per 

month for the months  of  October, November and December (OND) and larger proportional 
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changes in January and February (JF) at ‐7 to +89% by 2030. The unpredictability of Kenya’s 

rainfall and the tendency for it to fall heavily during short periods is likely to cause problems by 

increasing the occurrences of heavy rainfall periods and flooding. As well, temperature increase 

is expected to exacerbate the drought conditions (Osbahr& Viner, 2006; McSweeney, 2010).  

 

1.2Agriculture sector in Kenya 

 

The importance of agricultural sector and the ensuing vulnerability, more so in Kenya, makes it a 

key concern for this study. The agricultural sector in Kenya contributes to30 percent of Kenya's 

Gross Domestic Product (GDP) and employs over 40 percent of total population. Additionally, 

over 80 percent of rural people depend on agriculture for their livelihood. It also accounts for 

more than 60 percent of export earnings and about 45 percent of government revenue. Further, 

the sector is estimated to have an indirect contribution of nearly 27 percent of GDP through 

linkages with manufacturing, distribution and other service related sectors. Imperatively, the 

agricultural sector forms a strong base for food security, creation of employment and generation 

of foreign exchange and it is central to the country’s development strategy given that majority of 

industries in Kenya are agro-based (Republic of Kenya, 2005; 2011,2016). 

 

Rain fed agriculture accounts for approximately 98 percent of agricultural activities in Kenya 

(UNEP, 2009). This makes the sector highly vulnerable to increasing temperatures, droughts, 

floods and changing rainfall patterns. The effects threatens livelihood of farmers and are likely to 

influence farming decisions. The performance of the agricultural sector mainly depends on crop 

production, which is largely dependent on climate conditions. Evidently, the sectors growth rate 

has been fluctuating over the years. This has been attributed to over reliance on rain fed 

agriculture, which is prone to erratic weather conditions plus high cost of agricultural production 

(Republic of Kenya, 2012; 2014; Alila&Otieno, 2006; KIPPRA, 2013).  

 

1.3Maize Production in Kenya 

In Kenya, maize (Zea Mays) constitutes the most important staple food. Its contribution to 

consumption and income is important and an anchor to food security.  Maize is a cereal crop 

grown in a range of agro- ecological environments. Globally, there are over 50 species of maize 

consisting of different colors, texture, sizes and shapes with yellow and white species being the 

most common preferred types.  In Kenya, maize farming is spread all over the country from 0- 

2200 meters above sea level (masl), facilitated by hybrids and composites developed for different 

ecological zones by the national maize breeding program (Mbithi, 2000).  

 

Maize crop performs best in well drained and well aerated loam soils with a pH of 5.5 -7 and is 

intolerant to water logging. Low production is recorded in very high and low altitudes with 

optimum temperatures for good yield ranging between 18 to 30oC. Cold conditions lengthen the 

maturity periods with high temperatures reducing production. Maize grows well with 600-900 

mm of rainfall, which should be well distributed throughout the growing period. Rainfall is most 

critical at flowering and silking stage. Drought at the flowering stage obstructs pollination and 

considerably reduces yield. Towards harvesting dry conditions are necessary to support drying of 

the grain (Hughes, 1979; Schroeder et al., 2013). As noted by Bergamaschi et al., (2004) maize 

plants are sensitive to water deficit during a critical stage from flowering to the start of grain 

filling period. At this stage, there is high water requirement in terms of high evapotranspiration 

and high physiological sensitivity as number of ears per plant and number of kernels per ear is 
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determined. 

 

In Kenya small scale maize production accounts for 75 percent while large scale production 

account for 25 percent (Export processing Zone Authority, 2005; Olwande, 2012). Hybrid 

varieties correspond to different agro ecological zones. Highland maize varieties include H627, 

H626 and H625 while those recommended for medium altitude agro- ecozone include H513, 

H515, H516, H623 and H624. In the lowland agro-ecozone, Pwani hybrids PH1 and PH4 are 

recommended, they are short, resistant to lodging and more tolerant to moisture stress. As well,  

In the dry land agro-ecozone the varieties recommended varieties include Katumani Composite, 

DH01, DH02, DH03, DH04, and Makueni SCDUMA43 (Schroeder et al.,2013; Kenya Seed 

Company, 2013; National Farmers Information Service (NAFIS), 2015). 

 

Enhancement of maize production is critical as a shortage in maize supply is, largely, 

synonymous with food insecurity (Owour, 2010; Republic of Kenya, 2000; 2005; 2010). 

Majority of households in Kenya grow maize, as it is the main staple food. It forms the diet of 

over 85 percent of the population, accounts for 68 percent of daily per capita cereal consumption, 

35 percent of total dietary energy consumption and 32 percent of protein consumption (FAO, 

2008a; Mohajan, 2014). Hence, Kenya's national food security has a strong relation to 

production of sufficient quantities of maize to meet an increasing domestic demand arising from 

a growing population. In addition, maize accounts for more than 20 percent of total agricultural 

production and 25 percent of agricultural employment (FAO, 2008a;Schroederet al., 2013; 

Mohajan, 2014).  

 

In the face of the need to increase maize production, there is evidence of stagnation in maize 

production and productivity. This has led to an increasing gap between production and 

consumption besides increasing frequency of supply shortages. Figure 3 depicts maize yield 

trend in Kenya for the period 1970 to 2014.  

 

 
Figure 3. Maize Yield Trend in Kenya (1970-2014) 

Source: Republic of Kenya. Economic Survey (Various Issues). 

 

Figure 3 shows that there was tremendous growth in maize production between 1970 and 1982 

with a peak yield of 2.07 metric tonnes per hectare. After 1982 there was a slight decline in yield 
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after which the yield improved to a high of 1.87 metric tonnes per hectare in 1994. The growth 

was highly attributed to introduction of hybrid maize (Kibaara&Kavoi, 2011). However, from 

1994 there has been a decline in yield with the lowest yield of 1.29 metric tonnes per hectare in 

2009. Consequently leading to maize consumption deficit over the years.   Figure 4 shows the 

gap between maize production and consumption in Kenya for the for the period 1970 to 2014 

 

 
Figure 4. Maize Production and Consumption Trends in Kenya (1970-2014) 

Source: Republic of Kenya. Economic survey (various issues). 

 

Figure 4 demonstrates trends in maize production and consumption and the supply surpluses/ 

shortages. Notably maize production drastically dropped in some years such as 1979, 1984, 

1993, 1997, 2008, 2013 and 2014. The trend shows wide fluctuation in maize production over 

the years resulting to a supply shortage since 1989 save for 1994, 2001 and 2003 where 

production was above consumption demands. Between 1970 and 2014, the average annual maize 

production stood at 2.3 million tonnes compared to an average annual consumption of 2.6 

million tonnes in the same period (FAOSTAT, 2015). Equally, the production of rice and wheat, 

the main substitutes for maize, has been below the demand with the country only being able to 

produce 40 percent of its wheat requirements and 34 percent of the national rice consumption 

requirement (Republic of Kenya, 2003; 2005; 2009; 2011; 2015; Gitauet al., 2011).  

 

Moreover, growth rate in maize production has been marginal averaging about two percent 

which is lower than the annual population growth rate which averages 3.5 percent. Thus, for self 

sufficiency,  maize production needs to grow by over 4 percent. Consequently, Kenya remains a 

net food importer with about 40 percent of its population being food insecure. As well, the 

overreliance on imports may trigger diversion of development resources for food procurement 

(Republic of Kenya, 2013; Mutimba et al., 2010; FAOSTAT, 2015). The drop in maize yield 

coupled with increase in consumption compromises food security in the country. 

 

1.4Problem Statement 

In Kenya, adequate supply of maize is an indication of food security, a source of employment 

and income generation. However, maize outputs levels have been fluctuating over the years 

making its production fall below consumption in most years. Further, the growth rate in maize 

output has been marginal, averaging about two percent which is lower than the annual population 

growth rate which averages 3.5 percent (Republic of Kenya, 2013; FAOSTAT, 2015). 
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Consequently, there is need to have a sustainable increase in maize output in order to continue 

supporting the livelihoods of the growing population in Kenya. However, sustainable maize 

production is likely to be affected by climate change. 

 

Studies measuring the impact of climate change on crop yield in Kenya have concentrated on 

impacts of climate means (Jones &Thorton, 2003; Kabubo-Mariara&Karanja, 2007; Bilham, 

2011; Cheserek, et al., 2015). Beyond changes in climatic means, variability in temperature and 

rainfall is expected to rise in some regions, including the intensity and frequency of extreme 

events (Solomon et al., 2007). Such changes are likely to have more adverse effects on crop yield 

than changes in climate means alone (Porter & Semenov, 2005; Tubielloet al., 2007; Rowhaniet 

al., 2011). To bridge the gap, this study sought to empirically, determine the effects of climate 

change on maize yield, by incorporating climate variable means and their variability. Anchored 

on empirical analysis, detailed review of literature and by considering climate factors as direct 

inputs, the study examined the effect of rainfall and temperature and their variability on maize 

yield in Kenya.  

 

 

2.0 Methodology 

 

2.1Theoretical Model 

 

This study adopted a quantitative research design and employed production theory in developing 

theoretical framework and to specify empirical model.  The study assumed that climate variables 

are likely to have nonlinear effects on crop yield. Thus, the study adopted a Cobb-Douglas 

production function from Blanc, (2011) and Mahmood et al., (2012). Production theory explains 

the economic processes of producing outputs from various combinations of inputs. Moreover, 

production theory provides a convenient way of summarizing the production possibilities for the 

firm. The theory provides a way of determining the technologically feasible combination of 

output and various inputs. The common way of representing the relationship of output and input 

in physical terms is through the use of a production function. A production function describes a 

frontier that represents the maximum amount of output that can be obtained from a feasible 

combination of various inputs (Varian, 1992; Nicholson & Snyder, 2008). In general a 

production function may be written as:  

𝑌 = 𝑓(𝐴, 𝐾, 𝐿)…………………………………………………………………………………………(1) 
Where: Y is output; A is technology, K is capital and L is labor. One of the most commonly used 

functional forms of production function is the Constant Elasticity of Substitution (CES) 

production function. According to Arrow et al., (1961) a CES production function takes the form: 

𝑌 = 𝐴(α𝐾𝜌 + βL 𝜌)
𝑉

𝜌…………………………………………………………………………………(2) 
Where:  A is an efficiency parameter, equivalent to technology in (1);  𝜌 is substitution parameter 

and it measures the ease with which two inputs can be substituted; α and β are distribution 

parameters and they show how the two inputs are distributed over the production of one unit of 

output and v is the degree of the homogeneity of the production function and it's a measure of 

returns to scale. A CES production function assumes that the elasticity of substitution is constant. 

Under different assumptions about 𝜌, the CES production function can collapse into any of the 

specific forms. If  𝜌 = ∞ the two factors are assumed to be complements, with C.E.S manifesting 

itself as a fixed proportions/ Leontief production function. However, as 𝜌 approaches zero CES 

will manifest itself as a Cobb Douglas function (Varian, 1992), which takes the form: 
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𝑌 = 𝐴𝐾𝛼𝐿𝛽……………………………………………………………………… .…………………(3) 
 Hence, the two factors of production are imperfect substitutes. Augmenting or directly adding 

land and climate variables to equation (3) yields the most commonly used Cobb-Douglas 

production function in agricultural research. Climate variables are included to capture the effect 

of changing climate on agricultural output (Nastiset al., 2012). The augmented Cobb-Douglas is 

expressed as:  

𝑌 = 𝐴𝐾𝛼𝐿𝛽LnγWδRθ……………………………………………………………………… . . ……… (4) 
Where Y is output; K is capital; L is labour; A is an efficiency parameter, Ln is land, W is a 

vector of climate variables, R is a vector of other variables affecting production and α, β, γ, δ and  

θ are input elasticities of output or factor shares (Blanc, 2011; Mundlak, 2011; Kawasaki 

&Herath, 2011; De-Graft &Kweku, 2012; Mohamoodet al., 2012; Bizuneh, 2013; Kumar, 2014).  

 

2.2Empirical Model 

Following the production theory equation (4) expresses output as a function of capital, labour, 

land and climate variables. Intuitively, the production theory may also be used to measure crop 

yield, since yield is defined as output per unit of land.  Thus from equation (4), the study 

estimated an extended model for maize yield (j) specified as:  

𝐶𝑌𝑗𝑡 = 𝛿𝑗0 + 𝑋𝑗𝑡
′ 𝜆𝑗 +𝑊𝑗𝑡

′ ∅𝑗 + 𝜇𝑗𝑡 ……………………………… .………… .………………………(5) 

Where: CY is yield; t= time period from 1970 to 2014; 𝛿𝑗 is the unknown intercept; 𝜆 and ∅ are 

unknown parameters; 𝑊 is a vector of agro climate variables that include: rainfall amount, 

temperature, rainfall variability, temperature variability, squared terms of rainfall and 

temperature and X is a vector of control variables that include: area under crop, fertilizer use, 

labor employment and use of certified seeds. 

 

Crop Yield is the crop production per area of land under crop in tonnes per hectare; Mean 

temperature is measured in degree Celsius, recorded in the months of JF, MAM, JJAS and OND 

in a given year for selected weather stations in maize growing areas. Rainfall is amount of 

rainfall, measured in millimeters, recorded in the months of JF, MAM, JJAS and OND in a given 

year for selected weather stations in maize growing areas; Rainfall Variability is intra rainfall 

variability measured by the coefficient of variation of rainfall in a given year, for selected 

weather stations in maize growing areas; Temperature Variability is year to year variability of 

mean temperature measured by the squared annual temperature deviation from the long term 

mean; Land Use is the area under maize production measured by the number of hectares; 

Fertilizer use is fertilizer consumption measured in tonnes per hectare of crop area; Labour is 

labor force employment in agricultural sector per hectare of crop area and Seed use is the amount 

of certified maize seeds used in kilograms per hectare. 

 

Area under crop is included to capture decreasing marginal productivity, as farmers are assumed 

to cultivate in better soils first before expanding to land of lesser quality (Blanc, 2011). This 

study uses national data that reflect the actual cropping decisions and thus land is included as an 

explanatory variable to capture decreasing marginal productivity of land (Chen et al, 2004; 

Kawasaki &Herath, 2011; Blanc, 2011; De-Graft &Kweku, 2012). The coefficient of area under 

crop is expected to have a negative sign to indicate diminishing marginal productivity.  

 

For given agronomic conditions, crop yield is expected to increase with increased consumption 

of fertilizers. However, excessive use can be detrimental as well (Winch, 2006). Although, use of 

fertilizer in Sub Saharan Africa is low there has been growth in use of chemical fertilizer in 
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Kenya since 1990, thus this study incorporates fertilizer consumption as an explanatory variable 

for crop yield.    

 

Labour is a key input in agricultural production in Kenya with most farmers especially the 

smallholder employing traditional farming methods where most land is cultivated manually. 

However, most of labor is provided by family members with the level of labor input depending 

on family structures and the number of hours worked. As well, labor requirements differ with 

season and labour characteristics such as education and health. In addition, farming experiences 

influence crop yield through work capacity and quality of crop management practices (Blanc, 

2011). Labour data specifically used in production of specific crops under study in Kenya is 

limited and the rural population data available may not be a good proxy for labour used in 

production of each crop under study. The study thus adopted employment in agricultural sector in 

Kenya to capture use of labor in crop production process.  

 

The vector of climate includes the level of precipitation and temperature. These variables are 

expected to have both direct and indirect effects on crop yields, especially under rain fed 

agriculture. Thus, in this study seasonal mean temperature and seasonal rainfall are included in 

the specification. As well, to capture the effect of climate risks emanating from change in climate 

on crop yield, rainfall and temperature variability are included in the specification. Further, to 

account for nonlinear weather effects on crop yield, quadratic terms for rainfall and temperature 

are included in the specification.  

 

2.3 Data Type and Source  

The study used annual time series data for the period between 1970 and 2014.  The data was 

gathered from government publications, Kenya Meteorological Department,World Bank, IMF 

and FAOSTAT database.  Weather variables used in maize model were computed using data from 

the following weather stations: Kitale, Nyahururu, Nyeri, Thika, Narok, Nakuru, Kabete, 

Machakos, Kakamega, Meru, Embu, Kisii, Kericho and Eldoret 

 

2.4 Estimation Method and Unit root tests 

Crop yield model was estimated by Ordinary Least Squares (OLS) method. Prior to model 

estimation, series were subjected to various tests to confirm various properties required for OLS 

to give results that are efficient and consistent. The model was estimated consistently by OLS 

after ascertaining that the error term (𝜀𝑗) is a white noise process or more generally, if the error 

term has a zero mean, constant variance and uncorrelated with the explanatory variables and its 

previous realizations. As well, given the use of time series data, it was necessary that, before 

estimation of the equations, the series had to be tested for unit root. The study employed the 

Augmented Dickey-Fuller (ADF), Philip Peron (PP) and Kwiatkowski, Phillips, Schmidt, and 

Shin (KPSS) tests. (Green, 2008; Gujarati, 2004; Dickey and Fuller, 1979; Kwiatkowski, 

Schmidt &Shin 1992).  

 

The unit test results showed that variables are a mixture of I (0) and I (1), the models could not 

be estimated at levels, since there is a likelihood of yielding spurious results (Heijet al., 2004; 

Woodridge, 2012). An alternative is to use the first difference of variables. Although, using the 

first difference changes the nature of model, the method is as informative as modeling in levels 

(Woodridge, 2012). Thus maize yield model was estimated at first difference. To ensure that 

estimates obtained were unbiased and consistent, diagnostic tests were undertaken. The tests 
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included: the normality test using Jarque- Bera statistics, Breuch-Godfrey Lagrange Multiplier 

test for serial autocorrelation, Lagrange Multiplier test for autoregressive conditional 

heteroskedasticity (ARCH), Ramsey RESET test for specification error and CUSUM test for 

parameter constancy. The P values associated with the computed test statistics were greater than 

0.05 and thus the estimates were considered to be unbiased and consistent. 

 

.  

3.0 Empirical Results and Discussion 

3.1 Effects of Rainfall and Temperature on Maize yield 

The coefficient estimates for the crop’s yield model are shown in Table 1. 

 

Table 1: Maize Yield Model Coefficient Estimates 

 

Dependent Variable         D(Maize Yield) 

Explanatory  variables Coefficient 

(Standard Errors) 

Explanatory  variables Coefficient 

(Standard Errors) 

D(Area Under Crop) -6.35E-07*** 

(1.84E-07) 

D(Squared Rainfall-MAM) -8.46E-06*** 

(1.62E-06) 

D(Mean Temp-JF) -0.1222 

(0.0905) 

D(Squared Rainfall-OND) -2.16E-06 * 

(1.07E-06) 

D(Mean Temp- JJAS) 13.35869*** 

(3.7886) 

D(Squared Mean Temp-

JJAS) 

-0.375089*** 

(0.1059) 

D(Mean Temp-MAM) 10.66330*** 

(3.5293) 

D(Squared Mean Temp-

MAM) 

-0.272724*** 

(0.1842) 

D(Mean Temp-OND) 0.09483 

(0.1151) 

D(Fertilizer use) 0.01916** 

(0.0071) 

D(Rainfall-JF) -0.002596*** 

(0.0009) 

D(Labor use) -8.413114 

(8.5114) 

D(Rainfall-JJAS) 0.002399 

(0.0025) 

Constant -0.002621 

(0.02118) 

D(Rainfall-MAM) 0.008577*** 

(0.0085) 

R-squared 
0.88 

D(Rainfall-OND) 0.001972** 

(0.0008) 

Adjusted R-squared 
0.75 

D(Rainfall Variability) -0.099747 

(0.3028) 

F-statistic 
6.63 

D(Temperature 

Variability) 

-0.05939** 

(0.0303) 

Prob(F-statistic) 
0.00 

D(Squared Rainfall-JF) 7.13E-06*** 

(2.32E-06) 

Durbin-Watson stat 
1.80 

D(Squared Rainfall-JJAS) -1.84E-06 

(4.04E-06) 

  

 

Standard errors in brackets; ***, **,* significant at 1%, 5% and 10% respectively 

Source: Author’s computation. 

 

The regression model yield a relatively moderate value for adjusted R squared. The adjusted R2 
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values of 0.75 implies that 75 percent of variations in maize yield are explained by climate 

variables, area under crop, fertilizer consumption and labour use. 

 

3.2 Marginal Effects of Rainfall Amount on Maize yield 

The study findings indicate a nonlinear relationship between maize yield and rainfall. 

Specifically, the coefficients estimates of linear terms of rainfall in March to May period and 

October to December period are positive and significant at 1 percent and 5 percent level 

respectively. Conversely, the coefficient estimate of linear term of rainfall in January to February 

period has a negative sign and is significant at 1 percent level. However, the coefficient of linear 

term of rainfall in the June to September period and the coefficient of rainfall variability are 

insignificant. The coefficients of squared rainfall amount in the period of March to May and 

October to December have a negative sign and are significant at 1 percent and 5 percent level 

respectively. This implies that, during the long rains and short rains period, an increase in rainfall 

raises maize yield with diminishing marginal benefits up to a maximum turning point after which 

further increase in rainfall, impacts maize yield negatively. 

 

Since both level and square of rainfall variables are in the model, the marginal effects need to be 

calculated.The marginal impact of rainfall in January to February period is specified as: 
𝜕∆𝑄

𝜕∆𝑅𝐽𝐹
= −0.002596 + 2(7.13E − 06)∆𝑅𝐽𝐹̅̅ ̅̅ …………………………… .………………………(6) 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount of 117.6 mm decreases maize yield by 0.0009 tonnes per hectare.  

The marginal impact of rainfall in March to May period is specified as: 
𝜕∆𝑄

𝜕∆𝑅𝑀𝐴𝑀
= 0.008577 − 2(8.46E − 06)∆𝑅𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅ …………………………………………………(7) 

 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount 465.33 mm increases maize yield by 0.0007 tonnes per hectare.  

During the October to December period the marginal effect of rainfall on maize yield is given as,  
𝜕∆𝑄

𝜕∆𝑅𝑂𝑁𝐷
= 0.001972 − 2(2.16E − 06)∆𝑅𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅ ……………………………………… .…………(8) 

Holding other variables constant, an increase in rainfall amount by 1 mm relative to the periods 

mean rainfall amount 334.66 mm increases maize yield by 0.0005 tonnes per hectare.  

 

The results indicate that an increase in rainfall, prior to the main planting period has a negative 

effect on maize yield. January to February period lies outside the growing season but usually 

corresponds to a stage where the short rains crop grown in medium potential -areas that support 

two growing seasons- is harvested and drying conditions are necessary. As noted by Hughes 

(1979) and Schroeder et al., (2013), towards harvesting, maize requires dry conditions towards to 

support drying of the grain. In addition, dry conditions during January to February period, 

facilitates adequate land preparation before planting at the onset of long rains in March. This 

indicates that dry conditions in January to February period, provide an enabling environment for 

drying of grain and adequate time for land preparation, which enhances yield. Thus, early rains 

can distort farmers planting plans, as they have a short time to prepare their land and as well, 

they may not have adequate resources in January to purchase farm inputs, thereby adversely 

affecting yield. This finding is consistent with Cabas (2009), who observed that an increase in 

precipitation in months around planting and harvesting decreases crop yield. Conversely, 
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Kawuna (2011) indicated that in Ethiopia Pre-season rainfall had a positive effect on maize 

production. 

 

Increase in rainfall during the growing period for the main crop as well as the short rains crop is 

expected to increase maize yield but at a decreasing rate. As maize crop goes through the 

vegetative and reproductive stages, sufficient rainfall water is required. However, water level 

beyond the crop requirement has a negative effect on yield. These results are consistent with the 

findings made by Akpalu et al., (2008), Blanc (2011) and Bhandari, (2013) that precipitation has 

a positive effect on maize yield while Sowunmi and Akimola (2010) concluded that with 

sufficient water maize can be grown in many parts in Nigeria. The nonlinear influence of rainfall 

on maize yield is consistent with the finding made by Cabas, (2009) and Blanc (2011).  Further, 

Moula (2008) and Bhandari, (2013) observed that rainfall variability has a negative effect on 

maize yield. Conversely, Rowhaniet al., (2011) estimated that an increase in inter seasonal 

precipitation reduces maize yield. 

 

 

3.3 Marginal Effects of Temperatureon Maize yield 

On the effects of temperature on maize yield, estimates from the maize yield model as shown in 

Table 4.4, show that the coefficients of linear term of mean temperature in the march to May 

period and June to September are positive and significant at 1 percent level. The coefficient of 

temperature variability is negative and weakly significant at 10 percent level. However, the 

coefficients of linear terms for mean temperature in January to February and October to 

December periods are insignificant.  

 

The coefficients of squared term of mean temperature in the March to May period and June to 

September period are negative and significant at 1 percent level, indicating an inverted U 

relationship. This result indicate that during the main crop growing season an increase in 

temperature is of benefit to crops but does so with diminishing marginal benefits up to some 

optimal point beyond which an increase in temperature would have damaging effects.  

The marginal effect of temperature in March to May period is specified as. 
𝜕∆𝑄

𝜕∆𝑇𝑀𝐴𝑀
= 1066330 − 2(0.272724)∆𝑇𝑀𝐴𝑀̅̅ ̅̅ ̅̅ ̅……………………………………………………(9) 

Holding other variables constant, a rise in temperature by 10C mm relative to the period's 

average of 19.9 0C reduces maize yield by 0.19 tonnes per hectare. 

The marginal effect of temperature in June to September period is specified as. 
𝜕∆𝑄

𝜕∆𝑇𝐽𝐽𝐴𝑆
= 13.35869 − 2(0.375089)∆𝑇𝐽𝐽𝐴𝑆̅̅ ̅̅ ̅̅ ……………………………………………………(10) 

Holding other variables constant, a rise in temperature by 10C mm relative to the period's 

average of 18.25 0C reduces maize yield by 0.33 tonnes per hectare. 

 

The coefficient of temperature variability is negative and weakly significant at 10 percent level. 

The coefficient estimate indicates that when temperature variability increases by one standard 

deviation, maize yield decreases by 0.06 tonnes per hectare. The nonlinear relationship between 

temperature and maize yield observed in the main crop growing season shows that increase in 

temperature leads to an increased yield but beyond the optimum level, further increase in 

temperature reduces maize yield.  This can be as a result of the fact that higher temperatures 

when water /moisture is limiting usually dry out silks and damage pollen resulting in scatter 
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grained ear or an ear with a barren tip. Consequently, this causes maize yield and output supply 

to decline (FAO, 2015; Wiatrack, 2015).  

 

These results are consistent with the findings made by Rowhaniet al., (2011), Blanc (2011) and 

Ereghaet al., (2014)that temperature has a negative effect on maize yield. Similarly, the results 

are consistent with those of Cabas (2009) that increase in temperature can have both positive and 

negative effect depending on the season. On the contrary, Akpalu et al., (2008) and Bhandari, 

(2013) found that maize yield responds positively to temperature. The finding that temperature 

variability has influence on maize yield is consistent with the finding made by Moula (2008), 

Cabas (2009) and Bhandari, (2013). As well, the study findings are consistent with other studies 

that found a nonlinear relationship between temperature and precipitation on crop production 

(Mendelsohn et al., 1994; Kabubo-Mariara and Karanja, 2008; Krukulasuriya and Mendelsohn, 

2008; Cabas et al., 2009; Rowhaniet al., 2011). 

 

The findings indicate that during the growing season for maize, there is a higher yield, when 

rainfall is sufficient and when temperature is not beyond the required optimum. Adequate 

moisture content, during the growing period, which corresponds to March to May period and 

June to September period for the main crop varieties and October to December for the short rain 

varieties, boosts availability and uptake of nutrients. This makes the plants stronger and less 

susceptible to disease and insect damage ultimately increasing maize yield.  

 

3.4 Marginal Effects of Economic Variables on Maize yield 

Coefficients estimate for area under crop indicate that changes in area under crop has significant 

effect on maize yield. The estimated coefficient has a negative sign and is significant at 5 percent 

level. This result indicates that owing to decreasing marginal land productivity, maize yields is 

decreasing, as area under crop increases.The coefficients of fertilizer consumption is positive and 

significant at 5 percent level of significance. As fertilizer consumption increases by one 

kilogram, maize yield increases by approximately 0.0192 tonnes per hectare. Use of fertilizer 

improves soil fertility and is useful in replenishing soil nutrients. Thus, use of fertilizers for 

sustained crop yield is integral given that in Kenya, farmers cultivate sub optimal land and use 

the same plot season after season given that only 20 percent of land in Kenya is agriculturally 

productive (Johnson et al., 2003; Sheahan, 2011). The coefficients of labor use is insignificant 

while the coefficient of maize seed use is positive and significant at 5 percent level. The results 

show that an increase in the use of certified seeds by 1 kilogram raises maize yield by 0.046 

tonnes per hectare. This indicates that one of the ways to increase maize productivity is to 

increase the use of certified maize seeds, as noted by Okoboi et al., (2012) farmers who apply 

fertilizers on improved seeds record the highest maize yield. Thus, limited use of fertilizers and 

improved seeds is one of the major constraints in raising maize yield. 

 

3.5 Conclusion and policy implications 

Maize yield analysis provides an insight on how climate change influences crop yield. The 

analysis showed a concave relationship between maize yield and rainfall in the long rains and 

short rains period. These indicate that an increase in rainfall is expected to raise yield but with 

diminishing marginal benefits. The findings indicate that water remains an integral factor in 

maize production and occurrence of adequate rainfall is imperative in boosting maize yield. 

Thus, low and unreliable rainfall restricts suitability of maize production and has been a 

contributor to declining maize yield in Kenya.  Early rains have a negative effect on maize yield 
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and indicator that changes in rainfall patterns could be making it hard for farmers to make proper 

and timely decisions. The unpredictability of Kenya’s rainfall and its trend to fall heavily in a 

short period is likely to raise the climate risk faced by small scale farmers consequently raising 

uncertainty to food security.  

 

The effects of increase in temperature on maize yield depend on the season and to an extent the 

stage of crop growth and development.  Overall, the study finds that increase in temperature has 

a negative effect on maize yield.  A concave relationship between maize yield and mean 

temperature is observed in March to May season. Thus, increase in temperatures beyond the 

optimum level even in wet seasons lowers maize yield. Additionally, analysis show that larger 

effects of change in temperature and rainfall on maize production are observed in the main crop 

growing period. These results indicate that warmer temperatures when water is not limiting tend 

to benefit maize crop up to a maximum threshold beyond which further increase becomes 

detrimental. Hence, with a projected rise in temperature maize production is likely to reduce, 

hence there is need to establish measures geared towards averting the situation.  

 

Evidently, from the study findings climate variability has an adverse effect on crop production in 

Kenya, posing a greater concern food security. Thus, there is need for a wide-ranging policy that 

will elevate the potential of rain fed agriculture in the midst of the risks posed by climate change. 

The significant response of maize yield to climate variability points to a possible decline in crop 

production in the future, in absence of adaptation and mitigation mechanisms. In turn, this would 

make Kenya more food insecure and adversely affect foreign revenue, employment and income 

generation.  

 

The adverse effects of climate change on maize yield creates a need to formulate all-inclusive 

policies, strategies, and instruments that specifically address effects of climate change, 

paramount in building adaptation and mitigation mechanisms. Specifically, amid the threat to 

food security, there is need to: shield highly productive agricultural land from other non-

agricultural developments especially real estate development; Provide climate information to 

relevant stakeholders in a timely and useful format and  supplement rainfed agriculture through 

irrigation which can be attained through rainwater harvesting. This calls for Ministry of 

Agriculture, Kenya Meteorological department and relevant stakeholders to commit more 

resources towards adaptation and mitigation mechanisms. 
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ABSTRACT 

The objective of this study is to establish the determinants that significantly influence apartment pricesthat are 

located within housing estates of Nairobi metropolitan area. Thedeterminants comprise of apartments features 

including: proximity to shopping malls, proximity to Nairobi’s central business district, proximity to schools, 

proximity to slums, presence of swimming pool, presence of balcony, size of the apartment, periodic rental income 

and land value. Both secondary and primary data sources were employed in the research and 30 housing estates 

where apartmentare located were selected for data collection purposes. Multiple regression analysis was employed 

for the secondary data and the findings indicated that:land value andsize of the apartmentshad a significant influence 

on apartment pricing. Descriptive statistical analysis findings indicated that proximity to shopping malls, proximity 

to Nairobi’s central business district, proximity to schools, presence of swimming pool, size of the apartments and 

land value had significant influence on apartment prices. Triangulation of secondary and primary data analysis 

results indicated a consistency rate of 50%. The recommendationof the study is that real estate stakeholders 

especially buyersshould focus onsize and land valueof apartments as these significantly influence apartment pricing 

in Nairobi metropolitan area. 

 

Key Words:Apartments, Determinants, Prices, Size and Land Value 

1. BACKGROUND OF THE STUDY 

 

In the real estate market the value of a property composed of the property’s price or rent income. Property valueis 

made up of the property price and rent and areinfluenced by the forces of demand and supply just like other 

economic resources (Brueggenan and Fisher, 2011).Living inhousing estate apartmentsas opposed to other types of 

housing like mansionettes or bungalows is a growing concept in the real estate marketof Nairobi. This is attributable 

to the householders demand for housing with unique amenities in addition to placing importance on security (Kenya 

Bankers Association, 2016). The developers and real estate agents are keen to portray the benefits of estate 

apartments in order forhome buyers and tenants to pay a premium for such benefits which includesocialization, 

security and common services like cleaning, gym and landscaping(Muiga and Rukwaro, 2016). 

 

Both the public and the government is concerned about the rising housing prices in Nairobi and efforts have been 

made to build low cost housing for majority of the residents of the city who cannot afford the current houses on offer 

(Kenya Bankers Association, 2016). The Kenyan government recently formed of the Kenya Mortgage Refinancing 

Company amid other efforts to cater for housing units that are affordable to the masses flowing to Nairobi city 

which may be triggered by rural to urban migration. 

 

The numerous studies that have been doneglobally have provided mixed findings regarding the determinants of 

housing prices (Candas, Kalkan and Yomralioglu, 2015; Chung, 2012; Amenyah and Afenyi, 2013; Aluko, 2011). 

The motivation of the current research is thus to assess the determinants of apartment prices in Nairobi city. 

 

2. Research Objective 

 

To assess factors influencing estateapartments prices in Nairobi County 

 

3. Research Hypothesis 

 

H0: There is no significant relationship between each of the factors and prices of estateapartments in Nairobi 
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metropolitan area 

 

4. Literature Review 

There are mixed findings regarding the determinants of housing prices according to the numerous studies carried out 

globally. Candas, Kalkan and Yomralioglu, (2015) carried out a study in Istanbul Turkey and examined the 

determinants of house prices in and employed location features, presence of elevators, the floor in case of 

apartments, heating systems, land value and rent income value. The study used 116 valuation reports and employed 

multiple regression analysis data analysis method and established that the floor the apartment was located alongside 

the presence of heating system, the land value and rent value had significant influence on the price of the house. The 

focus of the current study would be to compare whether the significant determinants of housing prices in other 

regions of the world like Turkey would also be applicable in Nairobi.  

Chung, (2012) studied the determinants of residential property prices in Hong Kong using a cointegration analysis 

approach. The study focused on house sizes that ranged from very small of below 40M2 to the very large size of 

above 160M2. The study established that average annual rent income, excess liquidity, Hong Kong stock market 

index, real interest rates significantly influenced average price of residential houses. The study focused on 

macroeconomic determinants unlike the study by Candas, Kalkan and Yomralioglu, (2015); Amenyah and Afenyi, 

(2013); Aluko, (2011). Chung. (2012) study also differs from the current which focuses on housing features as the 

determinants of apartment prices in Nairobi Metropolitan area. From the above two studies the first research 

hypothesis in alternative form was developed as follows: 

H1: There is a significant relationship between the prices of estateapartments in Nairobi metropolitan area and their 

related sizes, land value and rental income value  

Amenyah and Afenyi, (2013) carried out a study in Accra Ghana on factors determining residential rental prices. The 

involved 100 households and it employed the Chi-square technique to assess the association between determinants 

and house prices in Accra. The findings were that location, size of the house, connection to utility facilities appeared 

to have significant influence on house rent prices. The study focused on low cost housing units and had determinants 

relating to connection to utilities unlike the current research which focuses on determinants of pricing of 

estateapartments in Nairobi where connection to utilities would automatically be in place. From this research the 

second hypothesis in alternative form was developed as follows: 

H2: There is a significant relationship between the prices of estateapartments in Nairobi metropolitan area and their 

related location features including: proximity to shopping malls, schools, slum and Nairobi CBD areas 

Aluko, (2011) studied the effects of location and neighborhood features on housing valuesin metropolitan Lagos. 

Locational features included: proximity to workplace, schools, shopping, recreation and worship centers. 

Neighborhood features included: crime levels, noise levels and the cost of refuse collection. Structural features 

included: area of land occupied by building, number of rooms in the house, number of persons per house, number of 

kitchens, bathrooms and open spaces per house. Multiple regression analysis was employed and the study found that 

neighborhood and locational features significantly influence on house values when small housing units were 

examined. From this research the third hypothesis in alternative form was developed as follows: 

H3: There is a significant relationship between the prices of estateapartments in Nairobi metropolitan area and the 

structural features of apartment including: presence of a balcony and swimming pool  

5. RESEARCH METHODOLOGY 

5.1 Research Design 

Cross sectional quantitative and descriptive research designs were employed in this research where the quantitative 

design was to cater for the secondary data that was quantitative in nature while the descriptive design was to cater 

for the primary data that was in the form of a questionnaire. 

5.2 Population and Sampling 

There is no official list of apartments in Nairobi metropolitan area and hence 30 residential estates that contain 3 

bed-roomed apartments were selected for the research as indicated in Appendix 2. 

5.3 Data Collection 

Secondary data was drawn from the internet websites that indicated sale or rent of the 30 residential 

apartments as indicated in appendix 2. Primary data in the form of 150 self-administered 3 point likert scale 

closed ended questionnaire was administered to residents of the 30 residential apartments to the residents 

using convenient sampling technique.  

5.4 Data Analysis  

Data was analyzed by employing a multiple regression analysis model as was the case in the previous relevant 

studies by Candas, Kalkan and Yomralioglu, (2015) and Aluko, (2011). The dependent variable was apartment price 

while the independent variables included: proximity to shopping malls, proximity to Nairobi’s central business 
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district, proximity to schools, proximity to slums, presence of swimming pool, presence of balcony, size of 

apartment, periodic rental income and land value. 

 

The multiple regression model was as follows (Gujarati, 2006): 

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 +β5X5+ β6X6+ β7X7 +β8X8 + β9X9 + e (1) 

Where: 

Y = apartment’s price (Kenya shillings) 

X1 = Proximity to shopping malls (kilometers) 

X2 = Proximity to Nairobi’s central business district - CBD (kilometers) 

X3 = Proximity to schools (kilometers) 

X4 = Proximity to slums (kilometers) 

X5 = Presence of swimming pool (dummy variables 0/1) 

X6 = Presence of balcony (dummy variables 0/1) 

X7 = Size of apartment- Floor area (square meters) 

X8 = Periodic rental income or value(Kenya Shillings) 

X9 = Land value (Kenya Shillings) 

e = error term 

β = coefficients 

β0 = constant 

6.0SECONDARY RESEARCH FINDINGS 

6.1 Reliability Test Results 

Reliability of the research instrument was assessed using Cronbach Alpha and the findings were presented in Table 1 

indicated Cronbach Alpha of 0.743 which was greater than 0.7 threshold of reliable data which indicated that the 

data was reliable (Gliem and Gliem, 2003). 

 

Table 1: Reliability Test Results 

Cronbach's Alpha N of Items 

.743 10 

 

6.2 Validity 

A scale is deemed as valid if it measures the specific concept it is supposed to measure (Creswell, 2014). In this 

research the variables and methods employed had been employed by researchers in the past including Candas, 

Kalkan and Yomralioglu, (2015) and Aluko, (2011). 

 

6.3Normality Test Results 

When normality test were carried out the findings as per Figure 1 indicated a p-value of 0.6058 which was higher 

than 0.05 at 95% level of significance. This implied that the null hypothesis of normality of the data was not rejected 

and hence parametric tests could be carried out in this research (Gujarati, 2004). 

Figure 1: Normality Test Results 
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6.4 Serial Correlation Test Results 

The problem of serial correlation in the data was tested using Breusch-Godfrey Serial Correlation LM Test as 

indicated in Table 2. The null hypothesis of no serial correlation was rejected as the observed R-Squared p-value was 

0.821 which was higher than 0.05 at 95% level of significance (Vogelvang, 2004). 

Table 2: Breusch-Godfrey Serial Correlation LM Test 

F-statistic 0.11965     Probability 0.88793 

Obs*R-squared 0.393602     Probability 0.821354 

 
6.5 Homoscedasticity Test Results 

The problem of heteroscedaticity in the data was tested using White test as indicated in Table 3. The null hypothesis 

of homoscedasticity was not rejected as the observed p-value was 0.256 which was higher than 0.05 at 95% level of 

significance. This implied that the data did not have the problem of heteroscedaticity(Vogelvang, 2004). 

Table 3: White Heteroskedasticity Test 

F-statistic 1.453443     Probability 0.251024 

Obs*R-squared 19.24289     Probability 0.256269 

 

6.6 Multi-collinearity Test Results 

The variance inflation factor findings which are below the threshold of 10 except the VIF for rental value which was 

above 10 and was eliminated from the analysis as a solution as indicated in Table 4. 

Table 4: Variance Inflation Factors (VIF) 

  Tolerance values Variance Inflation Factors (VIF) 

Proximity to shopping malls 0.705349 1.417737 

Proximity to Nairobi CBD 0.214433 4.66347 

Proximity to schools 0.334679 2.987941 

Proximity to slums 0.260089 3.844834 

Proximity to swimming pool 0.228546 4.375488 

Presence of a balcony 0.148878 6.716903 

Size of apartment 0.179021 5.585946 

Land value 0.311683 3.208385 

 

The multicollinearity results are supported by those of the correlation matrix in Table 5 which indicated correlation 

coefficients of less than 0.75 which implies that the independent variables were not correlated (Hair et al., 2006). 

Table 5: Correlation Matrix 

  Near 

malls 

Nairobi 

CBD 

Near  

school 

Near 

slum 

Near  

pool 

With 

balcony 

Size Rental 

value 

Land 

value 

Near 

malls 

Pearson 

Correlatio

n 

1                 

Nairobi 

CBD 

Pearson 

Correlatio

n 

.145 1               

Near 

schools 

Pearson 

Correlatio

n 

.072 -.126 1             

Near 

slums 

Pearson 

Correlatio

n 

-.212 -.087 .093 1           

Near  

pool 

Pearson 

Correlatio

n 

-.271 -.136 .306 .485** 1         

With 

balcon

y 

Pearson 

Correlatio

n 

.041 -.446* .150 -.085 .277 1       
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Size Pearson 

Correlatio

n 

-.250 -.551** -.010 .220 .335 .401* 1     

Rental 

value 

Pearson 

Correlatio

n 

-.206 -.473** .121 .315 .598** .418* .701** 1   

Land 

value 

Pearson 

Correlatio

n 

-.120 -.393* .278 .324 .365* .193 .394* .645** 1 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

6.7 Adjusted R-Square Results 

The adjusted R – square results indicated that the determinants could explain 52.06% of the movement in apartment 

property prices while the rest of the movement could be explained by other factors as per Table 6. 

Table 6: R –Square Results Model Summary 

R Square Adjusted R Square Std. Error of the Estimate 

0.6529 0.5206 0.024431 

 
6.8 ANOVA Results 

The findings on joint influence of the determinants on the dependent variable property price indicated that the 

independent variables were not jointly significantly influential on the property price as per Table7 with p-value 

being 0.001549which was more than 0.05 at 95% level of significance. 

Table 7: ANOVA Results 

F Sig. 

4.938021 0.001549 

 
6.9 Regression Analysis Results 

The multiple regression results indicated thatland value where the apartmentis located and size of the apartment had 

a significant influence onapartment prices as theyhad a t-statistics of 2.7335 and 2.0674 which were greater than 

critical t of 1.96 at 95% level of significance as per Table 8. 

 

 

Table 8: Regression Analysis Results 

Dependent Variable: apartment price 

 Variables Coefficient Std. Error t-Statistic Prob.   

C -0.07099 0.035318 -2.00985 0.0575 

Proximity to shopping malls 0.032768 0.201035 0.162998 0.8721 

Proximity to Nairobi CBD 0.091451 0.252611 0.362023 0.721 

Proximity to schools -0.27138 0.220762 -1.22931 0.2326 

Proximity to slums 0.037657 0.274206 0.137329 0.8921 

Proximity to swimming pool 1.081537 0.609388 1.774793 0.0904 

Presence of a balcony 0.211744 0.593482 0.356782 0.7248 

Size of apartment 1.633638 0.79017 2.067452 0.0512 

Land value 0.312128 0.114186 2.7335 0.0124 

 

7. PRIMARY DATA RESEARCH FINDINGS 

7.1 Response Rate and Characteristics of the Respondents 

Out of the 150 questionnaires distributed to residents of estateapartments being studied, 122 were filled which 

constituted 61% response rate. The characteristics of the respondents were as follows: in terms of gender of the 

residents of the apartments 42% of the respondents were male and 58% were female. In terms of the number of 

occupants per apartment 19% have 1 to 2 occupants, 58% of have 3 to 5 occupants, 21% of the have 6 to 8 
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occupants, and only 2% have more than 8 occupants. 

7.2 Resident Perspectives on the factors influencing apartment Prices in Nairobi 

According to the residents of sampled apartments using a 3 point likert scale all the factors had significant influence 

except for proximity to slum areas and presence of balcony in the apartments. The size in terms of floor area of had 

the most influence on the apartment pricing as per Table 9. 

Table 9: Perceptual Determinants of apartment Prices 

S/N apartmentFeatures 

Average Rating 

(out of 3) 

Degree of influence on 

apartment Prices 

1 Proximity to  Nairobi CBD 2.4 Significant  

2 Proximity to schools 2 Significant 

3 Proximity to shopping malls 2.4 Significant 

4 Proximity to slum areas 1.9 Not Significant 

5 Presence of swimming pool 2 Significant 

6 Presence of balcony 1.8 Not Significant 

7 Size ofapartment 2.8 Significant 

8 Land value 2.5 Significant 

 

7.3 Triangulation of Findings from Primary and Secondary Data Sources 

The findings of secondary and primary data analysis were triangulated and the results were a consistency rate of 

50% with 4 out of 8 determinants having a consistent effect on the apartment prices in Nairobi metropolitan area as 

per Table 10. 

 

 

Table 10:Triangulation of Findings from Primary and Secondary Data Sources on Attribute Influence on 

apartment Price 

S/N apartmentFeatures Secondary data  Primary data  

Consistency of the 

2 data sets 

1 Proximity to  Nairobi CBD Not Significant Significant  Inconsistent  

2 Proximity to schools Not Significant Significant Inconsistent 

3 Proximity to shopping Mall Not Significant Significant Inconsistent 

4 Proximity to slum Not Significant Not Significant Consistent 

5 Presence of swimming pool Not Significant Significant Inconsistent 

6 Presence of balcony Not Significant Not Significant Consistent 

7 Size of apartment Significant Significant Consistent 

8 Land value Significant Significant Consistent 

8. DISCUSSIONS  

From the findings of the current research, the determinants that have significant influence on apartment price include 

size of the apartment, the rental value and land value where the apartment is built. These findings are consistent with 

those of Candas, Kalkan and Yomralioglu, (2015) who found that these 3 factors had significant influence on house 

prices in Turkey. 

9. RECOMMENDATIONS 

Stakeholders interested in establishing the prices of estateapartments in the Nairobi metropolitan area should focus 

on the 2 key influential factors of size of the apartment and the surrounding land values. 
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APPENDIX 1: SAMPLE QUESTIONNAIRE 

1. Name of the estateapartmentyou reside in:        

           

2. Your name (optional):        

 

3. Your gender 

 Male 

 Female 

 

4. Please tick  the number of people live in the house 

 1-2 

 3-5 

 6-8 

 More than 8 

 

5. To what extent do you think the following features influenced the price of theapartment you reside in? 

(please tick appropriately) 

S/N apartment Attribute (1) No influence on 

apartment price 

(2) Moderate 

Influence on 

apartment price 

(3)Great influence 

on apartment price 

1 Proximity to  Nairobi CBD    

2 Proximity to Schools    

3 Proximity to Shopping Mall    

4 Proximity to Slum Dwelling    

5 Presence of swimming pool    

6 Presence of Balcony    

7 Size of housing    

8 Landscaping    

9 Rental income     

10 Land value    
 

https://pdfs.semanticscholar.org/5ef9/0b3da8b51922273dc7ba02cc1b00a6853800.pdf
https://himayatullah.weebly.com/uploads/5/3/4/0/53400977/gujarati_book.pdf
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ABSTRACT 

There is a tremendous need to increase patient specific approaches to reduce barriers to care 

and enhance compliance of healthier strategies for pregnant women. Digital innovation is a text 

messaging platform allowing individually targeted gestation, appropriate health information 

delivered directly to pregnant women and household level decision-makers. To test technical 

feasibility and client acceptability; MamaTips was founded in 2016 as free messaging 

subscription service promoting healthier pregnancy and delivery in a Kenyan context. MamaTips 

sends health messages through automated-system to enrolled pregnant women in English/Swahili 

that corresponded to their gestation week for 6 months; educating them on living healthy, 

pregnancy danger signs and preparedness for safe delivery, leveraged by high mobile phone 

penetration in Kenya. MamaTips built on work done by Mobile Alliance for Maternal Action 

(MAMA) adapting and implementing health messaging approach in Kenya targeting women in 

rural and semi-urban settings. Health-oriented text messages of 160 characters were 

contextualized by Medical and nutrition experts from Kijabe Hospital and Participants were 

recruited from outpatient antenatal clinic in Kijabe Hospital. Out of 40 women invited 37 

enrolled; 97% participated through the study or until they delivered (N=36), 90% shared 

messages (47% orally, 21% forwarded and 32% read through recipients’ phones). 95% would re-

enrol and recommend others. 74% would pay for such services if re-enrolled for average of Ksh 

86. Language appropriateness was 100%. The study identified technical problems with 66% 

receiving all messages each week, but once identified solutions resulted to all messages being 

delivered. MamaTips successfully delivered individualized gestational appropriate series of 

health messages this exhibited desirable and potential to develop a financially sustainable 

platform through subscription service.  

 

Keywords: Automated-system, m-Health, Maternal Health, Digital Innovation, Social Enterprise  

 

INTRODUCTION 

In a bid to increase awareness among pregnant women on the importance of proper health care 

practices during pregnancy in Kenya, MamaTips was founded in 2016 as a messaging 

subscription service that sends them important health information related to pregnancy as 

recommended by the World Health Organization(WHO). Through an automated system, 

MamaTips progressively send the enrolled pregnant women weekly messages with tips and 

information on how to actively lead a healthy life during and after pregnancy for the sake of a 

safe pregnancy and delivery. The primary target was women in rural or semi-urban settings 

where mothers may have limited access to information and education. By leveraging on the high 

mobile phone penetration in Kenya (currently at over 88%), MamaTips is able to reach a large 

number of women conveniently and efficiently, giving them information and updates right in 
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their hands. The platform used for the dissemination of this information is an automated system 

that sends weekly messages that are in line with the mother’s gestation stage, educating them on 

how to live healthy, be aware on danger signs during pregnancy and delivery, and tells them how 

to best prepare for safe delivery at a hospital or clinic also as part of individual birth plan. 

MamaTips builds on work done by the Mobile Alliance for Maternal Action (MAMA) and is 

adapting and implementing this health messaging approach in the Kenyan context.  

In the span of six months with a budget of $2000, MamaTips kicked off its pilot program at the 

AIC Kijabe Hospital Antenatal Clinic. The feedback received from the women who enrolled 

from the service and some of the maternal health professionals helping us at Kijabe goes a long 

way to show that pregnant mothers appreciate information given to them during pregnancy, and 

that they are willing to go the extra mile in ensuring that they have a healthy pregnancy and 

consequently a healthy baby.  

 

Background of the study 

Maternal mortality at childbirth and newborn mortality are still occurring at a very high rate in 

sub-Saharan Africa. In Kenya alone, 6000 to 8000 mothers die during childbirth every year (360 

of 100,000 births).  Every year 40,000 newborns die within the first month of life (200 per day) 

and 33,000 newborns die preterm.  Kenya is ranked 10th as the riskiest places to deliver a baby 

in.  The Kenyan government has adopted the United Nations millennium development goals 

(MDGs) 4 & 5 as their own and the First Lady from Kenya has spearheaded the Beyond Zero 

campaign to improve maternal deaths to 122 per 100,000 births. 

 

Access to good healthcare is variable in Kenya, and it is affected by the circumstances a mother 

finds herself in within her community. Even with free deliveries at health care facilities (since 

July 2013 by presidential decree), many mothers end up delivering their babies at home with 

unskilled attendants. When a pregnant woman delivers at a health facility, they are increasing 

their chances of having a successful delivery with a healthy mother and newborn. In Kenya 40% 

of women deliver without the help of a skilled birth attendant yet 96% of women have accessed 

at least one antenatal care visit out of the four ANC clinic recommended by WHO.  

Education on pregnancy, fetal development, neonatal care and early childhood development are 

sadly lacking in the Kenya urban and semi-urban pregnant women. Women who are less aware 

of potential complications are more likely to deliver at home and less likely to respond promptly 

to danger signs. A study in rural Tanzania demonstrated that 42% of patients in antenatal care 

were not informed of danger signs during pregnancy.  

 

The need for women to be informed about their pregnancy, education on how to be healthy 

during pregnancy, the development of the unborn child, and danger signs presents a tremendous 

opportunity to support women through their pregnancy using mobile phones. According to the 

Communications Authority of Kenya, the mobile penetration of Kenya has hit 80.5%, meaning 

that a vast majority of Kenyan households have at least one phone. This makes mobile phone 

delivered messages educating women about their pregnancy able to reach thousands of women. 

AmmiTips and mMitra are organizations providing these phones based educational services in 

Pakistan and in India (https://www.youtube.com/watch?v=HAGrEtVe9YE) . We will be using 

the AmmiTips technology and communications system, as well as evidenced based messages 

developed thru the Mobile Alliance for Maternal Action (MAMA) in the communication of 

specific messages (https://www.youtube.com/watch?v=T5NepnL8vFA). The Mobile Alliance for 

Maternal Action in conjunction with other partners including Stanford University and 

BabyCenter have been developing messaging for pregnant women and their children and have 

https://www.youtube.com/watch?v=HAGrEtVe9YE
https://www.youtube.com/watch?v=T5NepnL8vFA
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developed the evidence base and the scope and sequence of the messages. The academic 

framework for behavior change was developed by BJ Fogg at Stanford University Persuasive 

Technology Laboratory http://captology.stanford.edu/ in conjunction with BabyCenter, a group 

that has worked in delivering health-care messages to over 24 million parents around the world 

each month. The MAMA project with the help of its partners and their experience has developed 

a model that is felt to deliver age- and stage-based messages improve maternal knowledge, and 

builds an emotional relationship with the parent which creates trust. The MAMA project and 

others like it Text four baby in the US have demonstrated uptake and feasibility in promoting 

health messages for women and infants. The project aims were to begin to develop a platform for 

public private partnerships that will allow adaptation of this idea for sub Saharan Africa. 

These text messages were contextually adapted as per the MAMA protocol and recorded and 

then automatically sent via the AmmiTips automated voice and text messaging platform tHrough 

Echo mobile. The prototype messages and the automated platform (including maintenance of that 

platform) are donated to MAMATIPS. 

 

Depending on the stage of pregnancy, the MAMATIPS educational service could regularly text 

the women who enrolled to Mamatips service at a frequency of about twice every week (the 

women  time were determined by Echo mobile (that acted as service provider or the text 

dissemination centre).  

 

Mamatips Pilot study sought to utilize mobile phones and messages to; educate women about 

healthy pregnancy and delivery, better understand how to improve this mobile phone service to 

better meet their needs and better understand the cultural and social norms that drive decision 

making towards health seeking behaviors. This could also allow the project help the health 

systems to develop effective solutions for the local community.  

 

This project worked as a small-scale FEASIBILITY study using individual phone interviews to 

follow up the women who receive MAMATIPS messages. In the initial pilot the phone 

interviews focused on process and if the system worked. In addition, the project wanted to know 

what mothers learned from the messages.  
 

A small-scale feasibility study aimed at building a platform to develop more extensive public 

private partnerships, since broad scale roll out and developing the scientific evidence base for the 

effectiveness is a substantial endeavour and would require collaborating at national and 

international levels. The MAMA model “is based on the expectation that women’s and families’ 

increased access to targeted health information will lead to improved knowledge, behaviours and 

practices, and in turn, those improvements will lead to improved health outcomes. Each of 

MAMA’s three current country programs; Bangladesh, South Africa and India, has identified 

intermediate level health outcomes related to change in knowledge, at home preventive 

behaviours and seeking of health services that are measurable, relevant and within the realm of 

influence of each MAMA program. 

 

However, the opportunity to understand the multiplicity of influences that drive judgment and 

decision-making processes at the community and household level will be incorporated in future 

steps. The follow up mobile text was to provide a feedback loop for improvement of message 

content and provide insight into household level maternal health decision-making. 

 

Research Objectives 

http://captology.stanford.edu/
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The broad objective of this study was to explore and gain a better understanding of the cultural 

and social norms that drives decision making towards health seeking behaviors, specifically the 

experiences of women who were using the MAMATIPS messages  texting  services in order to 

understand how to improve:- 

The educational benefit for these women and their families. 

Understand women’s and family members (households) perceptions of how to have a healthy 

pregnancy and what they think of the health care available to them. 

Better understand the cultural and social norms that drive health seeking behaviors.  

 

Specific Objectives 

To study on how can we improve the MAMATIPS educational message to benefit the pregnant 

women and their families? 

What are the household members’ perceptions on how to have a healthy pregnancy and of their 

health care options? 

What are the cultural and social norms that drive decision making and health seeking behaviors 

of pregnant mothers?  

 

Assumptions of the study 

The mothers enrolled are representative of all the social groups of mothers countrywide. 

The mother enrolled willing to read the text sent and could understand them in the language of 

their choice that that is English or Swahili. 

All the enrolled mothers lived in areas where network coverage was good and could receive all 

the three text messages on Saturday and Sunday. 

All the  enrolled mother would not reject the services of text messages 

 

Scope of the study  

This study centre was located in AIC Kijabe in Kiambu County through the MCH/Family Clinic. 

The program anticipated expansion to enroll women from other sites after the initial pilot 

evaluation.  

 

METHODOLOGY 

The study was prospective whereby women enrolled in the MAMATIPS free messaging service 

were followed and their feedback was received and noted electronically.  The data collection 

methodology utilized the semi-structured phone interviews. Other approaches included some 

document review and site visits that examined ease of enrollment of participants by health 

provider at their local clinic setting and AIC Kijabe Hospital MCH/Family Clinic.   

 

Participants 

Pregnant Mothers of reproductive age (WHO, 15-49 years) who were recruited to the message 

service during antenatal care visits are the main participants with a Kijabe Maternal and 

Newborn Community Heal Project (KMNCHP) team that will act as validity assessment team. In 

the future, women will also able to sign themselves up if they have a Safaricom card and mobile 

phone if they are referred by a friend.  All women who participate in the MAMATIPS 

educational messaging service were eligible for interviews to give feedback on how the service if 

it met their needs. The participants reflected the range of economic and educational sectors in 

Kenya and therefore represent the diversity present in the Kenya. The initial languages used were 

English and Kiswahili that were preference to the pregnant mothers enrolled. 
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Study Risks and Limitations  

Lack of cell phone could reduce participation of some women. A cell phone that works was required to 

receive the messages and to give follow up feedback. In poor households men may have the cell phone 

but not women. In these cases a woman was required to coordinate with the husband to be present at 

the day and time the text message was received or be shown the text message. Though the cell phone 

penetration in Kenya is very high, another potential limitation is that cell service may intermittently 

have poor reception or other difficulty. This is an area where the feedback would be helpful to see if 

women were having reception difficulty. Again, in Kenya the areas of cell phone service are expanding. 

The funding were  sufficient  project initial pilot to be able to include individuals who subscribed to 

smaller cell service providers if that proves to be a limitation.  

Cultural barriers: Particular views towards research studies may affect the data collection process 

if not looked into and mitigating measures taken into consideration depending on the areas where 

the study will be conducted. Since women will be asked if they are in a comfortable place and if 

they have time to answer some questions on the phone there will be the opportunity for them to 

either get a call back or move to a more appropriate location to do the feedback call 

Integrity issues: Potential respondents may request for financial incentives for them to participate. 

No financial reimbursements were given to the participants and the personnel’s’ who participated 

in all processes that included transcribing to recruitment. 

 

Implementation 

Active enrollment of mothers took place between May 30th and June 2nd, 2017, with 37 women 

and 11 Kijabe testers signing up for the service (See figure 1 in Appendix for the invitation letter 

used). Messages were sent out beginning the weekend of June 3nd until September 28th, 2017, at 

the following times: 1800hrs Saturday, 1500hrs Sunday and 1800-1830hrs Sunday. These times 

were chosen as the most ideal time when mothers are not as pre-occupied as other times during 

the week. Two surveys, a feasibility survey and acceptability survey were sent within this period, 

allowing us to get feedback from the mothers on how they found the service.The pilot phase was 

officially closed on the 28th of September, after which we reconciled our finances and analyzed 

our data, as detailed in the following sections.   

 

RESULTS 

The findings of Mamatips pilot study was analyzed by calculation of percentages and presenting 

the same in the tables, pie charts and bar graphs. The table below shows the Percentages of 

pregnant women enrolled and number invited 

 

Table 1: Percentages of pregnant women enrolled and number invited 

Particulars  Numbers  % 

women invited 40 100 

women  enrolled 37 97 

The table above shows the women invited in comparison to those who enrolled that is 40 and 37 

women respectively making 97% of the enrolled women. 

The table below shows the Number of women who opted out of the service before they delivered 

their baby 

Table 2: women who opted out of the service before they delivered 

Particular  Number  Percentages  

Total enrolled 37 100 

Remained  36 97 
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Opted out 1 3 

 

 
 

11 testers from the Kijabe team, comprising doctors, nurses and public health professionals, both 

men and women, were also enrolled to allow them to experience the service and give critique it 

for improvement. The first survey was sent about four weeks into the pilot to investigate the 

efficiency of the mobile platform. There was a 98% response rate. The second survey was sent 

after about 8 weeks into the pilot to investigate the reception of the service by the mothers, and 

whether they found the platform useful. There was a 45% response rate. (Note: some women had 

delivered while a few had opted out).  

The following survey results reflect the feedback given by both the mothers enrolled and the 

testers and none of the surveys was mandatory.  

 

The table below shows the Percentage of women who sent questions to MamaTips via text 

messages, and of those who did, number that was satisfied with the quality and speed of response 

sent back to them  

Table 3: Percentage of women who sent questions to MamaTips via text messages 

Particulars Numbers Percentages 

Asked Question 23 64 

Did Not Ask question 13 36 

 

Percentage Retention 

Remained

Opted out97%

3%
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The table below shows the Number of women that was satisfied with the quality and speed of 

response sent back to them  

Table 4: women that was satisfied with the quality and speed of response sent back to them 

satisfied Numbers 

Extremely  2 

Very 7 

Satisfied 4 

A bit 3 

Not 2 

 

 
 

The answers given were strictly from the information we had in our messages, as these were 

already reviewed by medical professionals. Questions asked about any topic we did not have 

information on in our messages would be referred to the health workers in the clinic. The length 

of the response was, unfortunately, limited to 160 characters which is the standard for SMS.  

Most times, the lag between receiving a question and answering it was anywhere between 1- 3 

days, as the platform was monitored by one person only, so we encouraged mothers not to 

Asked Questions

Women asked Question

Women did not ask Question
64%

36%

0
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Sastified

Not Satsified

Satisfaction with responses in 64% who asked Question

Satisfaction with responses in
64% who asked Question



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

826 | P a g e  
 

contact us for urgent matters. Examples of question-answer sessions with background on reason 

for asking question (phone numbers redacted for customer privacy): 

 

 

Mother’s curiosity: 

 
Mother wants to know what is normal during pregnancy: 

 

 

Mother anticipates certain occurrences and wants to be better prepared: 

 
 

Mother seeks information about her pregnancy (some women initially assumed that we were 

directly linked to their clinical records) 
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Mother wants to get more information after receiving a message from MamaTips: 

 
Some women, after delivering their baby, would ask for information on how to best raise their 

baby: 

 
While MamaTips already has messages for raising newborns, they were not part of the plans for 

the pilot phase, and so had not been proof-read by any health professional. They therefore could 

not be sent out to the general population.  

The table below shows the Percentage of women that shared information they received with 

others, and of those who did, the method of sharing used. 
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Table 6: women that shared information they received 

Particulars Numbers Percentages 

Shared information 32 90 

Did Not share information 4 10 

 

 
 

The figure below shows the Percentage of women that shared information they receive and the 

method of sharing used. 

 

 
 

The high percentage of mothers who shared information received indicates that they found the 

messages from MamaTips to be useful. This also confirms that it would be helpful to set up the 

Accountability partner program where the mother would choose someone close to them, such as 

a spouse, sister or friend, to be receiving the same messages as them. This would help those 

around the mother to understand pregnancy more and so be better positioned to support her. 

The table below shows the Percentage of women that would re-enroll for the MamaTips service 

in a second pregnancy 
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Table 7: women that would re-enroll for the MamaTips service 

Particulars Numbers Percentages 

Would enroll Again During Next Pregnancy 34 95 

Would not enroll Again During Next Pregnancy 2 5 

 

 
 

We would encourage mothers to enroll to the service even if it is not their first pregnancy, 

because each pregnancy is different and comes with its own ups and downs. 

 

 

The table below shows the Percentage of women that would recommend the service to others 

 

 

 
 

Both the high percentages that would re-enroll into the service and would recommend the service 

to others shows that the mothers did indeed find the service helpful.  
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The table below shows the Percentage of women who are willing and able to pay for the service 

Table 9: women who are willing and able to pay for the service 

 

Particulars Numbers Percentages 

Would Pay for Mamatips Services 27 74 

Would not Pay for Mamatips Services 9 26 

 

 

 

 

 

 

 
 

The average amount that the women are willing to pay is Ksh. 86 (0.86 USD). While this would 

be enough to sustain a shared short code plan with echo mobile, it would not allow for two-way 

communication, so mothers would not be able to send messages or ask questions to MamaTips.  

The table below shows the Number of women who received messages in the language chosen at 

enrollment 
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Ksh.100

Ksh. 50

Ksh. 20

How much can they pay for next pregnancy

How much can they pay for next
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Percentages willing to pay for Mamatips 
Services 
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Table 10: women who received messages in the language chosen at enrollment 

 

Particulars Numbers Percentages 

Language was correct 36 `100 

Language was Not correct 0 0 

 

 
 

All women reported that the messages sent to them were indeed in the language chosen at 

enrollment (English or Swahili). 

The table below shows the Number of women whose messages were correctly aligned to their 

gestation stage (week of pregnancy) 

Particulars Numbers Percentages 

Week of Pregnancy was correct 32 90 

Week of pregnancy was not correct 4 10 

 

 
 

Due to a limit in the number of characters that can be contained in a single text message (160), 

the week of pregnancy is not explicitly stated in the text messages, which explains why some of 

the women were unsure. This should not be a problem with voice calls as the week of pregnancy 

is explicitly stated at the beginning of every message. 

Language was correct

yes

No

100%

Week of Pregnancy is Correct

Yes

Not Sure90%

10%
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The table below shows the Number of women who received all the three messages from 

MamaTips each week 

Particulars Numbers Percentages 

Received 3 Text messages  24 66 

 Did not Receive 3 Text messages 12 34 

 

 
 

Problems were encountered with the echo mobile platform where, once we increased the number 

of people enrolled to above 20; the platform as was set then could not be able to handle the large 

volume of messages being sent out at once. Some women received more than three messages in a 

week, while others received less. The support team at echo mobile suggested changes which, 

once effected eliminated the aforementioned problem. 

The table below shows the Number of women who received messages at the agreed times during 

enrollment (Saturday 6 PM, Sunday 3 PM and Sunday 6 PM) 

Particulars Numbers Percentages 

Received 3 Text messages at scheduled time 29 80 

Did not Receive 3 Text messages at scheduled times 7 20 

 

 
The discrepancy here is due to the aforementioned problem with the echo mobile platform, 

which was later solved.  

 

 

Received 3 Messages each week

Yes

No66%

34%

Messages Received at scheduled time

Yes

No

80%

20%
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CONCLUSION 

 

Mamatips Project pilot study findings gives us future hope that it is possible to use  such 

platform to ensure pregnant mothers understands what is happening in their pregnancy lives as 

well as to ensure that they have safe delivery. The higher percentage of 74% willing to pay marks 

it as enterprise point. The 90% of the enrolled mothers’ willingness to re-enroll is a good sign 

that the pilot study shows future for such project. 36 enrolled mothers were reached by text 

messages at a cost of roughly USD 2000; this was in absentia of human resource that was free 

and voluntarily. If the same project pilot study is to be done by voice messages then roughly 

USD 1560. For a project that is meant to meet payment of human resources to send text 

messages and Voice messages approximately USD 8940 is to be used for about 200 enrolled 

women, some in voice and other texts messages. This also would include translating the content 

into local languages. Say Somali speakers where an average of 200 pregnant women can be 

reached, the cost would be fair and worthwhile depending with the coverage and the need of that 

area. It is practically ideal to state that Mamatips program has secondary effects as the text 

messages can be sent to the second person and in a manageable cost, the number of characters 

were limited to 160 which the Safaricom cost of sending was as low as Ksh 2. The total 

messages for each enrolled mothers were 72 texts that if sent to one secondary recipient would 

cost each mother Ksh 144 for 6 months.  Therefore, a total of 126 texts (42 weeks), 3 texts each 

week will cost around Ksh 252 for a single secondary recipient which is a reasonable cost.   

Through some of the responses received when the enrolled mothers were asked for additional 

comments it was clear that they had trusted the service offered, some of many comment they 

gave included; Keep it up, Try to reach all pregnant women coz the programme is very helpful, 

Can you translate the same information in local languages? Not really coz I'm satisfied, Send a 

more comprehensive text, “Muendelee kuelimisha wamama” (translates to Continue educating 

women), Wish their messages were more detailed. 

 

As a learning lesson, it is clear that Mamatips cheap preventive measures for danger signs during 

pregnancy as well as away to detect early signs of complications that has led to maternal and 

neonatal mortality. Though the cohort was not in a uniform gestational weeks, those that 

delivered in the period of the study did not stop the texts messages, reason could be  they did not 

find the study being a bother to them. 

 

RECOMMENDATIONS  

MamaTips explored various avenues for expansion, dependent on availability of funds including, 

but not limited to:  

Further customization of messages- we have a further 3 years’ worth of messages covering the 

period from delivery up to when the child is 3 years. Multiple women from the pilot program, 

particularly first-time mothers, requested for messages to help them raise their babies. We also 

have messages specific to pregnant women who are HIV-positive, and thus require extra care. 

We received a few requests from mothers to send them messages on new born babies. While we 

have these messages given to us by MAMA, they have not yet been reviewed by medical 

professionals nor customized to the Kenyan setting yet. This provides a good opportunity for 

expansion. 

Receiving the messages via text (basic SMS) or as a pre-recorded voice message- while text 

messages are a more convenient method of communication, a majority of the women in rural 

places are illiterate. Voice calls are also proved to yield higher retention rates. 

Accountability Partners- The mothers will have the option of choosing someone they trust, such 
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as their spouse, sister, friend or mother, to enroll in our service so that they may be receiving the 

same messages as the mother and act as an accountability partner. 

Expansion to needier areas- the Kijabe Hospital has connections that would facilitate smooth 

implementation in the following counties: Garissa, Nyandarua, Nakuru, Kiambu, Nairobi 

(Dandora and Penda Health) - 

 

Translation of the messages into more vernacular languages- our priority target vernacular 

language for expansion is Somali. This would allow us to spread the service to the North-Eastern 

area of Kenya, where the service is most needed given the high maternal mortality rate. 

Flexibility in call/text times- a woman gets to choose the day and time when she would want to 

receive the messages/calls. This is particularly helpful in households where only one member of 

the family, the husband for example, has a phone. 

 

Incorporation of Medic Mobile- to facilitate communication between nurses at the health clinic 

in the hospital, community health workers on the field and the mothers, we will be using a 

software toolkit developed by Medic Mobile (an mHealth company based in San Francisco with 

offices in Nairobi) that is specifically designed for the provision of maternal health services in 

low resource settings. It runs offline (internet connection will not be an issue) and allows direct 

communication between the nurse’s computer, a community health worker’s phone (where they 

are available), and the pregnant mother’s phone. Through this platform, mothers will get 

reminders from the clinic for when they are supposed to go for an antenatal care visit. The 

community health workers get the same notification, allowing them to follow up with the 

mothers to ensure they attend these visits. 

 

By integrating the Medic Mobile platform into MamaTips, and by including the accountability 

partners, we will not only be equipping mothers with information to safeguard their health and 

that of their unborn baby, but will also provide them with the necessary support system to see 

them through their pregnancy.  
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ABSTRACT 

The objective of this study was to establish the factors that significantly influence executive 

apartment prices in Nairobi metropolitan area which includes parts some surrounding counties 

like Kiambu, Machakos and Kajiado. The factors studied related to attributes of the executive 

apartments including: proximity to shopping malls, proximity to Nairobi’s central business 

district, proximity to schools, proximity to slums, presence of swimming pool, presence of 

balcony, size of apartment, periodic rental income and land value. Both secondary and primary 

data sources were employed in the research and 30 executive apartments were selected as the 

study sample. Multiple regression analysis was employed for the secondary data and the findings 

indicated that size of theapartment, periodic rental income and land value where the apartment 

is located had significant influence on the price of the apartment. Descriptive statistical analysis 

was employed for primary data and the findings were consistent with those of secondary data in 

as far as the determinants of size of theapartment, periodic rental income and land value are 

concerned which were that the 3 attributes had significant influence on the price of the 

apartment. 

 

Key words: executive apartments, apartment attributes, 

 

INTRODUCTION 

Background of the Study 

In the real estate market the value of a property composed of the property’s price or rent income. 

Similar to any market, economist will define the price or rent of a property as beinginfluenced by 

the forces of demand and supply and the interaction of these two factors in the market. As a 

result,the price at which buyers or tenants are willing to purchase or rent a property and the price 

at which sellers or landlords are willing to sell or rent the same property is defined as the value 

of that property (Brueggenan and Fisher, 2011). 

 

In Nairobi County living inestate apartmentsis a growing concept in the real estate market which 

is attributable to the householders demand for housing with unique amenities in addition to 

placing importance on security (Kenya Bankers Association, 2016). The developers and real 

estate agents are keen to portray the benefits of estate apartments in order forhome buyers and 

tenants be willing to pay a premium for such benefits which include security and socialization 

benefits: (Muiga and Rukwaro, 2016). 

 

Both the public and the government is concerned about the rising housing prices in Nairobi and 

efforts have been made to build low cost housing for majority of the residents of the city who 

cannot afford the current houses on offer (Kenya Bankers Association, 2016). Limited land and a 

growing population in Nairobi triggered by rural to urban migration has caused many Nairobi 

residents to demand apartments which happen to be within estates and offer security and 

common amenities including cleaning services (Muiga and Rukwaro, 2016).  
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Research Objective 

 

To assess factors influencing executive apartments prices in Nairobi County 

 

Research Hypothesis 

H0: There is no significant relationship between each of the factors and prices of executive 

apartments in Nairobi metropolitan area 

 

LITERATURE REVIEW 

Numerous studies have been done and have provided mixed findings regarding the determinants 

of housing prices. Candas, Kalkan and Yomralioglu, (2015) carried out a study in Istanbul 

Turkey and examined the determinants of house prices in and employed location attributes, 

presence of elevators, the floor in case of apartments, heating systems, land value and rent 

income value. The study used 116 valuation reports and employed multiple regression analysis 

data analysis method and established that the floor the apartment was located alongside the 

presence of heating system, the land value and rent value had significant influence on the price 

of the house. The focus of the current study would be to compare whether the significant 

determinants of housing prices in other regions of the world like Turkey would also be applicable 

in Nairobi.  

Chung, (2012) studied the determinants of residential property prices in Hong Kong using a 

cointegration analysis approach. The study focused on house sizes that ranged from very small of 

below 40M2 to the very large size of above 160M2. The study established that average annual 

rent income, excess liquidity, Hong Kong stock market index, real interest rates significantly 

influenced average price of residential houses. The study focused on macroeconomic 

determinants unlike the study by Candas, Kalkan and Yomralioglu, (2015); Amenyah and Afenyi, 

(2013); Aluko, (2011). Chung. (2012) study also differs from the current which focuses on 

housing attributes as the determinants of apartment prices in Nairobi Metropolitan area.From the 

above two studies the first research hypothesis was developed as follows: 

 

H1: There is a significant relationship between the prices of executive apartments in Nairobi 

metropolitan area and their related sizes, land value and rental income value  

 

Amenyah and Afenyi, (2013) carried out a study in Accra Ghana on factors determining 

residential rental prices. The involved 100 households and it employed the Chi-square technique 

to assess the association between determinants and house prices in Accra. The findings were that 

location, size of the house, connection to utility facilities appeared to have significant influence 

on house rent prices. The study focused on low cost housing units and had determinants relating 

to connection to utilities unlike the current research which focuses on determinants of pricing of 

executive apartments in Nairobi where connection to utilities would automatically be in 

place.From this research the second hypothesis was developed as follows: 

 

H2: There is a significant relationship between the prices of executive apartments in Nairobi 

metropolitan area and their related location attributes including proximity to shopping malls, 

schools, slum and Nairobi CBD areas 

 

Aluko, (2011) studied the effects of location and neighborhood attributes on housing valuesin 

metropolitan Lagos. Locational attributes included: proximity to workplace, schools, shopping, 

recreation and worship centers. Neighborhood attributes included: crime levels, noise levels and 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

838 | P a g e  
 

the cost of refuse collection. Structural attributes included: area of land occupied by building, 

number of rooms in the house, number of persons per house, number of kitchens, bathrooms and 

open spaces per house. Multiple regression analysis was employed and the study found that 

neighborhood and locational attributes significantly influence on house values when small 

housing units were examined. From this research a hypothesis was developed as follows: 

 

H3: There is a significant relationship between the prices of executive apartments in Nairobi 

metropolitan area and the structural attributes of apartment including their presence of a 

balcony and swimming pool  
 

RESEARCH METHODOLOGY 

Research Design 

Cross sectional quantitative and descriptive research designs were employed in this research 

where the quantitative design was to cater for the secondary data that was quantitative in nature 

while the descriptive design was to cater for the primary data that was in the form of a 

questionnaire. 

 

Population and Sampling 

There is no official list of apartments in Nairobi metropolitan area and hence 30 residential 

estates that contain 3 bed-roomed apartments were selected for the research as indicated in 

Appendix 2. 

 

Data Collection 

Secondary data was drawn from the internet websites that indicated sale or rent of the 30 

residential apartments as indicated in appendix 2. Primary data in the form of 150 self-

administered 3 point likert scale closed ended questionnaire was administered to residents of the 

30 residential apartments to the residents using convenient sampling technique.  

 

Data Analysis  

Data was analyzed by employing a multiple regression analysis model where the dependent 

variable was apartment price while the independent variables included: proximity to shopping 

malls, proximity to Nairobi’s central business district, proximity to schools, proximity to slums, 

presence of swimming pool, presence of balcony, size of apartment, periodic rental income and 

land value. 

The  

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 +β5X5+ β6X6+ β7X7 +β8X8 + β9X9 + e 
Where: 

Y = Apartment’s price (Kenya shillings) 

X1 = Proximity to shopping malls (kilometers) 

X2 = Proximity to Nairobi’s central business district - CBD (kilometers) 

X3 = Proximity to schools (kilometers) 

X4 = Proximity to slums (kilometers) 

X5 = Presence of swimming pool (dummy variables 0/1) 

X6 = Presence of balcony (dummy variables 0/1) 

X7 = Size of apartment - Floor area (dummy variables square meters) 

X8 = Periodic rental income or value (monthly) 

X9 = Land value (Kenya Shillings) 

e = error term 

β = coefficients 

β0 = constant 
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RESULTS 

Secondary Research Findings 

 

Normality Test Results 

According to the one sample Kolmogorov-Smirnov normality test, the variables of the research 

were generally normally distributed as depicted in Table 1 which implied that parametric tests 

could be carried out in the data relating to the research. 

 

Table 1: Normality Test Results 

 

 
 

The adjusted R – square results indicated that the determinants could explain 91.6% of the 

movement in apartment property prices while 8.4% of the movement could be explained by other 

factors as per Table 2. 

 

Table 2: R –Square Results 

 

 

Model Summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .971a .942 .916 4411.99990 

a. Predictors: (Constant), land_value, malls, balcony, schools, slums, NBI_CBD, size, pool, rent_month 

 

The findings on joint influence of the determinants on the dependent variable property price 

indicated that the independent variables were jointly significantly influential on the property 

price as per Table 3 with p-value being 0.000 which was less than 0.05 at 95% level of 

significance. 

 

 

 

Mean Std. Deviation Absolute Positive Negative

price 30 14398.33 15242.887 .291 .281 -.291 1.593 .013

malls 30 3.2267 2.39049 .204 .204 -.142 1.120 .163

NBI_CBD 30 13.7967 9.87971 .166 .158 -.166 .908 .382

schools 30 2.3233 1.60166 .280 .280 -.138 1.534 .018

slums 30 5.3567 3.26134 .128 .128 -.091 .701 .710

pool 30 .1333 .34575 .517 .517 -.350 2.831 .000

balcony 30 .6667 .47946 .423 .251 -.423 2.318 .000

landscapi

ng

30 1.0000 .00000
c

floor_area 30 132.4333 30.73994 .157 .157 -.112 .860 .450

rental_inc

ome

30 56.3000 37.48301 .214 .214 -.202 1.171 .129

land_valu

e

30 83216.67 120850.663 .344 .344 -.264 1.884 .002

Asymp. 

Sig. (2-

tailed)

a. Test 

distributio

n is 

Normal.

One-

Sample 

Kolmogor

ov-

Smirnov 

Test

N Normal Parameters
a,b Most Extreme Differences Kolmogor

ov-

Smirnov Z
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Table 3: ANOVA Results 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 6348707555.169 9 705411950.574 36.239 .000b 

Residual 389314861.498 20 19465743.075     

Total 6738022416.667 29       

a. Dependent Variable: price 

b. Predictors: (Constant), land_value, malls, balcony, schools, slums, NBI_CBD, size, pool, 

rent_month 
 

The multiple regression results indicated thatsize in terms of floor area, monthly rent and land 

value had a significant influence on prices of executive apartments with p-value being 0.051, 

0.000 and 0.012 respectively which was less than 0.05 at 95% level of significance as per Table 

4. 

 

Implications of Regression Analysis Findings on Hypotheses  

Based on these findings, the firstnull hypothesis H01: There is no significant relationship 

between the prices of executive apartments in Nairobi metropolitan area and their related sizes, 

land value and rental income value,was rejected. While the 2nd and 3rd null hypotheses H02: 

There is no significant relationship between the prices of executive apartments in Nairobi 

metropolitan area and their related location attributes including proximity to shopping malls, 

schools, slum and Nairobi CBD areasand H03: There no significant relationship between the 

prices of executive apartments in Nairobi metropolitan area and the structural attributes of 

apartment including their presence of a balcony and swimming pool were both not rejected as 

per Table 4. 

 

Table 4: Regression Analysis Results 

 
Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) -7990.214 6276.409   -1.273 .218 

Proximity to shopping 

malls 

-122.944 376.016 -.019 -.327 .747 

Proximity to Nairobi 

CBD 

179.586 110.538 .116 1.625 .120 

Proximity to schools -565.262 582.770 -.059 -.970 .344 

Proximity to slums 374.209 309.352 .080 1.210 .241 

Presence of swimming 

pool 

-4140.616 3697.205 -.094 -1.120 .276 

Presence of balcony -704.273 2158.447 -.022 -.326 .748 

Size (floor area) -33.924 41.676 -.068 -.814 .051 

Rent /month 442.133 44.182 1.087 10.007 .000 

Land value .003 .010 .023 .295 .012 

a. Dependent variable: price 
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Primary Data Research Findings 

 

Response Rate and Characteristics of the Respondents 

 

Out of the 200 questionnaires distributed to residents of executive apartments being studied, 122 

were filled which constituted 61% response rate. The characteristics of the respondents were as 

follows: in terms of gender of the residents of the apartments 42% of the respondents were male 

and 58% were female.In terms of the number of occupants per apartment 19% have 1 to 2 

occupants, 58% of have 3 to 5 occupants, 21% of the have 6 to 8 occupants, and only 2% have 

more than 8 occupants. 

 

Resident Perspectives on the factors influencing Apartment Prices in Nairobi 

 

According to the residents of sampled apartments using a 3 point likert scale all the factors had 

significant influence except for proximity to slum areas and presence of balcony in the 

apartments. The size in terms of floor area of had the most influence on the apartment pricing. 

 

Table 4: Resident Perspectives on the factors influencing Apartment Prices in Nairobi 

 

S/N House Attributes 
Average Rating  

(out of 3) 

Degree of influence on 

Apartment Prices 

1 Proximity to  Nairobi CBD 2.4 Significant  

2 Proximity to schools 2 Significant 

3 Proximity to shopping malls 2.4 Significant 

4 Proximity to slum areas 1.9 Not Significant 

5 Presence of swimming pool 2 Significant 

6 Presence of balcony 1.8 Not Significant 

7  Size of housing 2.8 Very Significant 

8 Landscaping 2.4 Significant 

9 Rental income  2.5 Significant 

10 Land value 2.5 Significant 

 

Triangulation of Findings from Primary and Secondary Data Sources 

 

 

The findings of secondary and primary data analysis were triangulated and the results were that 5 

out of 10 determinants had consistent effect on the apartment prices in Nairobi metropolitan area 

while the remaining 5 out of 10 had inconsistent effect.Two of the determinants had consistent 

insignificant effect including: proximity of slum areas, presence of balcony. Three of the 

determinants had consistent significant effect on apartment prices including: size of the 

apartment, land value where the apartment is located and the rental value of the apartment as 

indicated in Table 5. 
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Table 5:Triangulation of Findings from Primary and Secondary Data Sources 

 

S/N Apartment Attributes 

Secondary data 

findings on 

determinants of 

apartment prices 

in Nairobi  

Primary data 

findings on 

determinants of 

apartment prices 

in Nairobi 

 

Consistency between 

secondary and primary 

data findings 

1 
Proximity to  Nairobi 

CBD 
Not Significant Significant  

Inconsistent  

2 Proximity to Schools Not Significant Significant Inconsistent 

3 
Proximity to Shopping 

Mall 

 

Not Significant 

 

Significant 

 

Inconsistent 

4 
Proximity to Slum 

Dwelling 
Not Significant 

 

Not Significant 

 

Consistent 

5 
Presence of swimming 

pool 
Not Significant Significant 

 

Inconsistent 

6 Presence of Balcony Not Significant Not Significant Consistent 

7 Size of housing Significant Significant Consistent 

8 Landscaping Not significant Significant Inconsistent 

9 Rental income  Significant Significant Consistent 

10 Land value Significant Significant Consistent 

 

 

DISCUSSIONS  

 

From the findings of the current research, the determinants that have significant influence on 

apartment price include size of the apartment, the rental value and land value where the 

apartment is built. These findings are consistent with those of Candas, Kalkan and Yomralioglu, 

(2015) who found that these 3 factors had significant influence on house prices in Turkey. 

 

RECOMMENDATIONS 

 

Stakeholders interested in establishing the prices of executive apartments in the Nairobi 

metropolitan area should focus on the 3 key influential factors of size of the apartment, its rental 

income value and land value on which the apartment is built. 
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ABSTRACT 

Secrets to success in informal sector financial compliance: Utilizing new technological 

applications for improved community health program efficiency and effectiveness 

Financial compliance is an essential aspect of good project management. Most organizations 

function inside the formal economy for funds disbursement . However, frequently community 

health activities involve the lowest economic sector consequently working outside the formal 

economy. Substantial effort to maintain donor related financial compliance exposes staff to 

individual security risks, loss of resources, cumbersome financial reconciliation, risk of fraud 

and corrupt procurement procedures. New products in mobile money platforms, recently 

developed to address needs of businesses operating in the informal sector are available. AIC 

KIJABE Maternal Newborn Community Health Program adapted a mobile money platform of 

funds. We customized its protocols to develop best practice for improved compliance in informal 

sector of community health work to meet needs for transport reimbursements and informal sector 

catering services. It includes a real-time payment and receipting, combined with an online 

budgeting for staff which radically improved field work efficiency, reduced financial risks, 

eliminated carrying hard cash for payments and reduced accounting work effort. Adoption of the 

new system began in June 2017. The pilot demonstrated reduction in staff hours required for 

cash procurement, distribution, and accounting from 4 hours to 1 hour for a similar field activity. 

Additionally, a reduction of multiple trips to one trip by the project vehicle to follow institutional 

procedures eliminated staff time and saved Ksh6200 on mileage costs. Total estimate savings in 

terms of hours of productivity for staff deployed reduced effectively, from 4 staff per activity to 2 

staff. Improved compliance was noted by our grant management service and adopted across 

range of their programs in their national scope and they are assessing for a multi-country 

application of the same in their other programs.  
 

INTRODUCTION  

 

Background of the Study 

 

Financial compliance is an essential aspect of good project management. Financial compliance 

rules are increasing and regulations are increasingly difficult and time consuming to administer. 

Yet financial compliance at the highest level is essential for donor management. Management of 

finances to ensure value for money is also a part in good donor relations. The importance of 

financial compliances requires a verification process that tracks all the transactions. The tracking 

is supposed to verify that the amount was paid, to whom it was paid, the date, time of the 

payment and written confirmation of receipt by the recipient. Consequently, showing evidence 

that the transaction took place in the first place. Reconciliation is an important tool in financial 

management it enables reconciliation of the cash book, the bank, and field activities this brings 

https://www.safaricom.co.ke/business/corporate/m-pesa-payment-services/bulk-disbursement
http://kijabehospital.org/services-specialities/medical-services/community-services/newborn-community-health-clinic
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synchrony of the projected budget and the actual budget. Another fundamental compliance is that 

of the programs and partners financial policy and procedures.  

 

Programs work in formal sectors where financial accountability is governed by both national and 

international regulation. These regulations provide a safety net for donors who require 

transparency and accountability to demonstrate value for money in achieving their objective. In 

order achieve United Nations sustainable development goals (SDGS) universal healthcare 

access, it is essential to work at the community level in primary healthcare with an emphasis in 

health prevention and promotion. This is particularly important in addressing maternal and child 

health. Community health workers are the front line of service delivery in increasing demand for 

and utilization of primary healthcare services. Community Health Workers (CHW’S) work 

predominantly in the informal sector and the standard way of doing business in the informal 

sector is cash. This was necessary for community health field activities for routine 

reimbursements of people who were volunteers and at the lowest level of the economic sector. 

 

Mobile money is safer than all handling cash in the informal sector. Risks of cash based systems 

face challenges in tracking direct utilization of funds which is usually paper based and exposes 

programs to individual staff risks ranging from theft to Fraud to physical harm. The challenges of 

the cash base system range from; with finding correct change of small amounts for transport 

reimbursement, to more efficient verification of payments, participation verification, date and 

frequency. According to Kikulwe, Fischer and Qaim (2014) this platform facilitates transfer 

between business partners and reducing transaction costs. 

 

In 2007, Safaricom, launched a mobile money program called M-Pesa (Ekim, 2014). This 

platform has gone through a many iterative cycles in meeting customer needs and wants. The 

direct bulk disbursement product introduced to the market was aimed at sending money from a 

business to a customer. This is a structured payment plan that is used to pay daily wages, 

dividends and insurance. It cuts off the manual process because it is done online and it issues 

receipts. It was developed to cater for merchants who want to pay a large group of people who 

are predetermined (Safaricom, 2018). This system is not ideal for unstructured payment for 

people who are not predetermined. 

 

Adaption of using mobile money systems in developing countries like Kenya with the aim of 

including the informal sector is on the rise. “Mobile money services are being deployed rapidly 

across emerging markets as a key tool to further the goal of financial inclusion.  Financial 

inclusion, the development of novel methods to enable individuals at the base of the pyramid to 

access formal financial services and become part of the formal financial system, is considered a 

key pre-requisite for lifting these populations out of poverty and for driving economic growth” 

(Lal and Sadchev, 2015, p3). They stated that the advances money services offered range from 

money transfers, savings and more recently loans.   

 

According to the Communication Authority of Kenya (2018) growth of mobile money platforms 

has attracted major investors into the trade bring about regulations to enhance fair trade. The rise 

of competition in mobile telecommunication has introduced “porting” as a way of merging all 

the mobile service providers where the customers will not be exploited. Furthermore, in the 

effort of protecting the interest of the customers, the users will not be restricted to one mobile 

service contractor. The Kenyan government has established an enabling environment hence more 

people are subscribing to mobile telephony. These advances in technology and costs of utilizing 
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mobile money have meant that these services have penetrated the lowest economic sectors 

(where CHWs function). Additionally, the advances in services provided by mobile money 

platforms include line item tracking and statements. Similarly, the growth has led to an increase 

in the customer base (Etim, 2014). Mobile money platform has been used as a means to achieve 

financial compliance in the informal sector; for accountability, budgeting, reconciliation, 

reporting and timelines. 

 

Kijabe Hospital Maternal Newborn Community Heath Program 

AIC Kijabe Hospital (2017) Kijabe Hospital (KH) is a Faith based organization that has been 

offering health care services for over one century. It functions on the formal economy as is 

expected by other related types of organizations. According to a World Bank blog of Dasgupta 

(2016), many people work in the informal sector as an obligation and not by choice. Maternal 

Newborn Community Health (MNCH) program operates in the informal sector. The program 

works outside hospital walls and functions at a lower economic subset of the population, forcing 

the program to work outside the formal economy where there is structure as stated by Funds for 

NGOs (2018). This has posed a series of compliance challenges and individual risk to staff. 

Since the program’s inception of ten years ago, Kijabe Hospital Maternal Newborn Community 

Health Project has been working with the objective of reaching out to the neighboring 

communities on preventive healthcare in collaboration with the Ministry of Health (MOH) to 

achieve national healthcare goals (Measure Evaluation, 2016). 

 

MNCH program reimburses Community Health Volunteers (CHV’S) and Ministry of Health 

Officials’ transport during capacity building activities. In addition, they offer meals during 

trainings and activities. As a way showing compassion to the participants who take time off their 

usual activities to spend time being trained as community health volunteers considering that they 

are not on a pay roll. People at the base of the economic pyramid rarely have sufficient financial 

margin to finance BOTH the giving of their time and the transport costs involved in volunteer 

activities. The MNCH training programs run in different sub counties where the volunteer 

participants commute daily for two weeks of community health strategy training(Ministry of 

Health [MOH],2007); basic training and MOH 513, a house household health survey or 

commute daily for Maternal newborn classes which take seven months to complete. The project 

officers are required to train, organize for meals and reimburse transport to the participants as 

part of their routine duties. 

 

Potential limitations of the mobile money platform 

According to the Communication Authority of Kenya (2018), 86.2% of the country has mobile 

coverage while 28.7 million people access mobile money transfer service subscriptions. 

Additionally, the report states that there has been an increase of mobile money agents. That 

notwithstanding, limitation may arise in areas where the participants cannot access network or 

proximity to Mpesa agents to remove cash. The mobile money is sent from a financial institution 

which is usually the holder of the money (Lal and Sachdev, 2015). These institutions usually 

have set working hours and limitations that may cause delays of money transfers. 

 

Assumptions of the study 

 

90% the participants have own registered mobile phones and the rest will have a trusted family 

member who owns one. 
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Participants have access to mobile money agents. 

 

Participants live in areas where there is good network coverage.  

The participants will accept to mobile money transfer instead of cash. 

The participants will trust that the MNCH will pay them after one week as opposed to paying 

them daily.  

 

Justifications/rational for the study 

 

Test replacement of cash payment system with mobile payment system so as to examine both 

systems for efficiency and effectiveness. 
 

METHODOLOGY 

 

The study designed a pre post examination of financial procedures in the setting of informal 

sector community health field activities; using standard cash based system (pre) and a mobile 

money platform (post) for field activity reimbursements. We examined staff hours required for 

budgeting, reconciliation, and reporting. We also examined transport expenses for moving cash 

to the field activity and banking fees (relevant to the mobile money platform). 

 

Procedure used in acquiring and disbursing of funds using the cash system required that an 

activity budget be developed and receive approval. A Cash advance was obtained and based on 

budgeted expenses. When cash released required a separate approval form. Once the director 

signed; the document was taken to the accounts department then cash was dispensed. The 

accounts department has a policy that cash payment was not available until 10am, making it 

necessary that a MNCH staff person stay behind the rest of the team on a given days activities in 

order to receive money and then travel via public means or a second trip with the project vehicle 

was required. This meant getting cash to handle field responsibilities required us to pay a nurse 

or other senior staff person who could be trusted during all the extra time spent to work with cash 

window hours.  

 

In addition, at times in order to address the timing of cash window, an available staff member 

would get cash the day before exposing them to additional risk of an extended time where they 

were responsible for cash. Organisation policy would set financial limits which meant that 

insufficient cash could be dispensed at one time and so a week advance notice was required for 

amounts that were routinely required for larger activities. The advance notice allowed the finance 

department to be certain they had sufficient cash reserves to handle patient related hospital bills  

The cash payment system utilized the accounting services of Kijabe Hospital for maintaining 

accurate records of cash advances, reconciliation of cash that was not spent in the field, general 

accounts, banking, etc. Given the paper based system and field activities in the informal 

economy, delays in account reconciliation were inevitable. Thus getting real time account 

information for forecasting was problematic. Cash payments pose a risk for programs and 

individual staff, requiring additional attention to detail, working within established norms and 

hospital policy in order to obtain cash from the business department in order to carry on normal 

project related activities. Carrying large amounts of cash poses a threat to individual staff 

security, receipting issues can be cumbersome in close to the community programs, especially 

where small reimbursements of workers or volunteers are irregular (as opposed to monthly 

salary), and the participants are not formally employed. 
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Procedure for acquiring funds Mobile payment system used development cycle kept being 

improved to meet customer needs. The program contracted Hospital Support Organization 

(HSO) to handle online cash transactions for the field activities in June 2017. Fees for HSO 

grants management services were negotiated at 6% of grant income. However, the advantage of 

the HSO grants management system was a willingness to work with a mobile money platform. 

Fees on the mobile money platform were a per transaction amount. The mobile money platform 

option in Kenya is quite sophisticated. Mobile money transactions is available in leading 

communication companies, the completion within the companies have made these services 

attractive. Recent advances in the services offered by the mobile money platforms and 

collaborations with banks meant opportunity to explore this alternative to the cash based system 

(Logan, 2017). This mobile money platform system was introduced as a pilot program jointly by 

MNCHP and HSO as a solution to the challenges faced in the cash system. Neither HSO nor 

MNCHP had used the program before. 

 

The stages of mobile transfer required an iterative cycle to improve systems for the field staff. 

During preparation; the project officer is required to send the list of the CHV’s and a separate list 

for the MOH sub-county staff who would be participating in the training. This attendance form is 

to be filled in on the first day of the training (usually Monday) and confirmation of the list should 

be done on Wednesday. At the second stage, a field officer would ensure the final list is sent to 

the project manager by taking a picture and sending it though whatsapp or using a tiny scanner 

app, he would scan the document and send on email. The list was then sent to HSO and within 

two hours the participants would receive their payment and sign on the attendance list. In the 

case of one day events like the Maternal Newborn class, the list would be signed at the beginning 

of the training. Since HSO will need a notice of at two days, MNCH will avail the budget of the 

training in advance. The payment would be done while the training is going on and they would 

sign at the end of the training. 

 

Caterers would be contracted during the preparation stage of the activity; where they would 

contract and sign an agreement form containing, the date, time, number of people, number of 

meals, registered mobile number and full identification of the caterer. Once the proper 

procurement procedures had been followed, the project officer would share the quotation with 

the project manager. On receiving this information, the project manager will liaise with HSO and 

the payment would be done in two installments. This procedure would apply to payments of all 

services that are not provided by KH. Commercial Bank of Africa(2018) that internet banking 

can work across all networks for flexibility and efficiency. 

The projected would be sent to HSO at least two days in advance to give them ample time for 

preparation. The department would procure three mobile phones that would be registered to the 

program officers to serve as petty cash phones. The officer would be required print a self-care 

statement at the end of every month for reconciliation. The petty cash telephone will be used for 

MNCH purposes only.  

 

RESULTS AND DISCUSSION 

 

In June 2017 MNCHP embarked on journey to embrace innovation by moving to a mobile 

remittances payment platform. Whereas the cash system is considered familiar, cheaper with no 

disbursement fees, the online system is fast, reliable, shows accountability and saves resources. 

The result will show the similarities of both methods of disbursing funds, the differences and 
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challenges faced.   

 

One of the similarities between the mobile money and cash systems is that they both pay the 

contracted caterer, the CHV’s and MOH staff transport reimbursement paid at the end of the 

activities. Likewise, in both systems the activity budget for catering and transportation 

reimbursements (i.e. caterer’s projected budget and the actual budget remained constant (that is 

the price the caterer quoted remained the same) as shown in the table below. Additionally, they 

both have a similar process of authorization for cash to be released, however the mobile money 

system utilized and electronic authorization process via email so real time activities could be 

tracked in the field. The cash system was all paper based and required a face to face 

authorization signature and a cash window disbursement. Both the payment systems exhibited 

time delays for field activities. 

 

 FREQUENCY PERCENTAGE 

ITEM PRE POST PRE POST 

Staff hours spent collecting 

and reimbursing cash during 

the activities 

4 hours 1 hour 75% 25% 

Amount of time spent on 

funds  reconciliation after the 

activities 

30mins 0 100% 0 

Vehicle mileage during two 

week long activities 

2, 368  1,968  83% 17% 

The amount of money spent 

disbursing funds 

 

0 5235 0 100 
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Figure 19.Time comparison between pre and post mobile money payment 

 

 

 
Figure 20. Difference in Vehicle Mileage and Disbursing funds before and after mobile money 

payment was introduced 

 

The financial statements from the online platform were received on time whilst the cash payment 

needed more clarification from the field officer who had to create time to reconcile the finances 

with the accountant. The project officer was required to spend a four hours in the office carrying 

4[VAL

0.5[VA

1[VA

0 Hr
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Staff Hours Payment Reconciliation Time

H
o

u
rs

Pre MMP Post MMP

2
3

6
8

[V
A

L

5
2

3
5

[V
A

L

1
9

6
8

[V
A

L

0
[V

A
L

0

1000

2000

3000

4000

5000

6000

V E H I C L E  M I L E A G E D I S B U R S I N G  F U N D S

PRE

POST



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

851 | P a g e  
 

out reconciliations manually. This is because of the daily paper work on attendance sheets and 

the daily remittance to the caterer. The time spent on cash reconciliation has been reduced to (I 

hour) 25 %because the field officer does not carry cash. At the end of every month the field 

officer is required to print out his Mpesa statement and attach it to the petty cash vouchers he 

disbursed. The time saved on cash reconciliation is (3 hours) 75% and this is done once a month 

regardless to the number of activities (Etim, 2014). 

 

Similarly, time has been saved in payment of participants in the field. They are paid in small 

denominations and accessing loose change was strenuous. The payment is done after the activity 

in the evening where each day has a separate sheet which would take 30 to 45 minutes. In the 

Mobile payment, this time has been reduced because remittance is done at the end of the week 

and one single signing sheet is signed on Friday in the case of a week activity. Consequently, 

saving time of approximately 30 minutes multiplied by four days (2hours) and reducing the 

stress of long rigorous financial reporting while enabling timely monthly statement to assist in 

program planning. 

 

The engineering department reported a drop in mileage and fuel costs since this system was 

rolled out. The field officers do not spend time on the road collecting cash for the activity. 

Moreover, the resources like staff time have been used wisely to develop modules that are more 

efficient. The distance from one community health activity venue is to Kijabe. A return trip to 

Kijabe exhibited mileage of difference of 17%. Cost per mileage is calculated at Ksh.40 per 

kilometer for all activities the saving would be. Since the cash was collected three times, it would 

mean that the program saved money during this activity. Just as stated by Kikulwe et al (2014) 

that the transaction cost taking money to the rural area is high. 

 

Unlike the cash payment which was free, mobile money payment accrues additional of bank 

charges Ksh75 per transaction and an additional 27 shillings for Mpesa withdrawal charges. 

MNCHP accrued a total of Ksh 5235 in bank charges. This was inclusive of all the activities that 

were held in the same   month. Similarly, there were  participants who had their mobile numbers 

registered to different names which the banking system rejected. This caused delays that would 

not have been experienced in the cash system. 

 

Limitations of the study 

 

Study limitations include use of a small sample one program with two similar activities carried 

out in two different sub- counties over a period of two weeks. More so, the limitations of the 

study require the participants to have cell phones, registered mobile numbers and identity cards. 

The bank regulations are another limitation where we are dealing with a specific bank which has 

specific working hours. Similarly, the Hospital Support Organisation (HSO) has regulations as 

well; the request for funds would be sent two days in advance so that the main signatories 

approve cash is disbursed. Finally, the transaction is dependent on the internet connectivity.   

 

In the online platform, the requests are done online and are copied to the authorities in charge. 

Their physical presence is not needed so no delays have been experienced yet. Apart from an 

isolated experience where the bank once went offline and delayed sending funds to the field on 

time; fortunately the funds were needed on the next day hence the activity was not affected. This 

bank issue was during the election nomination cycle and this has not been experienced again. 
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In conclusion, the cash system is considered familiar, cheaper with no disbursement fees whilst 

the online system is fast, reliable, shows accountability and saves resources. The program 

embraced innovation as a means of scaling high to enjoy efficient and effective financial 

compliance. The Hospital Support Organisation is looking to use this system with some of the 

programs that operate in the informal sector.   
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ABSTRACT 

A transition to an energy‑efficient, clean and safe cookstove culture among the global 

energy‑poor can reduce mortality, poverty and positively impact the protection of biodiversity 

and the climate, as identified in the United Nations’ Sustainable Development Goals. Despite 

broad support, only a limited number of interventions have shown success, at scale, over the 

long term. The uncertain, complex and dynamic nature of sustainable development programmes 

is increasingly being recognised. Current design methods appear limited in addressing the 

inherent complexities of the sustainable integrated design of products, services and systems. 

Transdisciplinary design methods need to be considered, inculcating an African perspective. In 

this paper, the applicability of indigenised design approaches in achieving a significant shift to a 

safe and energy-efficient cookstove culture among energy-poor sub‑Saharan households is 

investigated. The use of innovative transdisciplinary methods, specifically participatory methods 

embedded in local culture, could contribute significantly to shifting energy-poor sub‑Saharan 

households to a clean and safe cookstove culture. The integration of Africa’s resilient cultural 

practices could provide individual and collective alternatives to design research methods rooted 

in Western ontological and epistemological approaches, in transitioning to a sustainable future. 

 

Keywords:Afrikan Design Innovation, Afrikology, Appropriate Technology, Clean Cookstoves, 

Design Thinking, Radical Incrementalism, Transformation Design, UN Sustainable Development 

Goals. 

 

 

INTRODUCTION 

 

Household air pollution (HAP), in large part due to the use of inefficient cookstoves, is the third 

most significant global cause of morbidity and mortality, primarily affecting women and children 

(WHO 2014). A transition to an energy-efficient, clean and safe cookstove culture among the 

global energy-poor can reduce mortality, poverty and positively impact the protection of 

biodiversity and the climate, as identified in the United Nations’ Sustainable Development Goals 

(Yamey et al. 2014). 

 

Despite broad support, only a limited number of interventions have shown success, at scale, over 

the long term (Hanna et al. 2012; Urmee & Gyamfi 2014). The challenge remains how to 

significantly increase clean and safe cookstove use within communities, reduce respiratory 

disease and mortality, protect biodiversity, climate protection (reduced greenhouse gas 

emissions) and poverty reduction, without on-going external development assistance. The 
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uncertain, complex and dynamic nature of development programmes is increasingly being 

recognised (Alesina & Dollar 2000; Morrissey 2004; Stokke 2013). The use of development 

assistance as an extension of soft power traditionally by the West and recently China in 

sub-Saharan Africa is well established (Ayittey 2015; Nye 2012; Pamment 2015; Zhang et al. 

2016). The intention is to portray a narrative of partnership, friendship, sympathy, appeal and 

influence, and assist the attainment underlying long-term strategic goals (i.e. markets for 

consumer products or securing natural resources) (Nye 2005; Pamment 2015). 

 

Current design methods are limited when tackling the inherent complexities of the development 

sphere (Ceschin 2014; Qureshi et al. 2013). Any design-led efforts that address the use of 

inefficient cookstoves need to inculcate the explicit, implicit and tacit motivations of the various 

political, social and economic factors. This deeper understanding is often lacking due to the 

designers originating from a different cultural and socioeconomic backgrounds, leading to 

remote design solutions parachuted in with little effect (McClelland & Suri 2005; Ramirez 

2010). 

 

Transformation Design 

 

Drawing on the field of transformation design, transdisciplinary design approaches are suggested 

in overcoming the abovementioned complexities and power dynamics (Ceschin 2014; Sangiorgi 

2011; Vezzoli et al. 2014). Transformation design can be defined as a human-centred, 

transdisciplinary process to create sustainable changes in human behaviour and their systems and 

organisations to achieve social cohesion and equity (Burns et al. 2006; Jonas et al. 2015). A key 

component of transformation design practice is a concern with the power of decision making in 

the participatory design process, with the participant becoming co-creator (Sangiorgi 2011). 

Central to a transformation in cookstove use is the real empowerment of the cooks (i.e. the local 

women bearing the largest part of the burden). Transformative clean cooking initiatives could 

empower women, providing significant opportunities for social and economic empowerment. 

 

Afrikan Design 

 

An Afrikan design approach, informed by Nabudere’s concept of Afrikology, is proposed as a 

transdisciplinary approach during the design process of finding sufficient alignment in values 

between the different perspectives of stakeholders and beneficiaries. The convergence afforded 

by an Afrikan communitarian worldview provides a window of opportunity during a design 

process for a radical incrementalist process where the transformative change consists of a series 

of small changes over time, laying the groundwork for far-reaching large-scale changes, without 

maintaining the status quo.Nabudere (2012) suggests that in Afrikology, knowledge emerges 

holistically from a combinatory understanding of seemingly disparate fields (i.e. socio-

economics, philosophy, spirituality, governance, technology and science). Nabudere (2012) 

argues that it is impossible to detach a research problem from its larger context, suggesting a 

conscious process geared towards collective development, grounded in an African 

worldview.While Norman and Verganti (2014) believe that a typical human centred 

designprocess is better suited to an incremental innovation approach, Ma (2015) suggests that 

reframing the meaning-making process at the outset of a design process can accommodate the 

long-term goals associated with a radical transformative approach as found in the fields of social 

innovation and transformation design, 
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Ma (2015) asserts that the anthropogenic worldview in most design processes of designing to 

meet a short-term need through the lens of the desirability, viability and feasibility of a solution, 

without acknowledging that humans are part of a larger bio-physical, social, and economic 

infrastructure is the root of the problem. In this sense, a holistic African Design approach can 

accommodateradical incrementalist design process is guiding a long-term vision with 

incremental efforts to respond to, and influence human values and actions towards states of 

convergence within a variety of spheres. 

 

Problem Statement 

Design research appears to be deeply rooted in Western ontological and epistemological 

approaches, with designers attempting to bridge cultural differences by modifying existing 

design strategies, frameworks, methods and techniques to suit different cultural contexts with 

limited success (Truna et al. 2007; Winschiers-Theophilus & Bidwell 2013). In this regard, 

designers appear to approach local cultural differences as a collection of attributes associated 

with specific artefacts rather than an interactive engagement with local cultural practices 

(Winschiers-Theophilus et al. 2012). 

 

The primary goal of achieving a measurable change in cookstove related practices appears to be 

subordinated to the design of increasingly efficient stoves. Abdelnour (2015) ascribes this 

phenomenon in clean cookstove initiatives to a form of techno-saviourism, where the 

technological object is elevated to the point where it can solve a myriad of complex and 

interrelated problems, yet neglecting to place the culinary practices of poor women at the 

centre.Sommer and Welzer (2014) suggest that sustained transformative change cannot be 

planned either politically or administratively at bureaucratic international conferences – a 

common feature of sustainability initiatives over the last four decades. Abdelnour (2015), Welzer 

& Leggewie (2009), Sommer &Welzer (2014) assert that sustained changes in practices do not 

occur due to the introduction of a superior technology or published scientific findings.  

 

Research Question 

 

The question arises whether an Afrikan design approach could significantly change cookstove-

related practices, and help reduce the scourge household air pollution in sub-Saharan Africa. 

 

Main Research Aim 

 

The aim in this paper is to investigate the applicability of Afrikan design approaches in achieving 

a significant shift to a clean and energy-efficient cookstove-related practices among energy-poor 

sub-Saharan households. 

 

Design in an Afrikan Context 

 

The practice of design in an African context needs to be grounded in perspectives of local history 

and culture (Asabere-Ameyaw et al. 2014). Afrikan design necessitates local participatory design 

processes and practices, taking cognisance of the danger of remaining in a neo-colonial paradigm 

(i.e. remotely designed cookstoves parachuted in as developmental assistance) (Asabere-

Amayaw et al. 2014). Mafundikwa (2009) holds that the complexity of Afrikan creative 

expression and problem solving ability is underestimated due to the deceptively “simple” 

appearance of designed artefacts. The Western approach of linking cognitive abilities and 
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narratives to traditional forms of literacy, lead to overly simplified narratives, thereby neglecting 

the complex cognitive practices developed in verbal and multilingual contexts (Bidwell et al. 

2011). 

 

Ambole (2016) suggests the necessity of comprehensive transdisciplinary frameworks when 

designing transformative systems in complex informal urban areas, with multiple actors and 

networks, spanning multiple modes of knowledge production. Ambole (2016) furthermore 

proposes co-creative and participatory design methods when attempting to meet the needs of 

poor communities in sub-Saharan Africa, with an ethnographic-based design approach 

succeeding where standard design practice has failed. 

 

METHODOLOGY 

 

To gauge the possible role of an Afrikan design approach in improved cookstove projects, Yin 

(1999) suggests a qualitative research approach with a literature-based cross‑case study method 

when scanning selected projects, identify matching patterns, analyse general commonalities, 

uncover insights, and provide explanations. 

 

A systematic bibliographic search on improved cooking stoves that had achieved some measure 

of success in cookstove dissemination within sub‑Saharan Africa was screened down to five 

projects. This group was scanned for aspects of an Afrikan design approach. The main aspects 

were summarised, allowing conclusions to be drawn. As no successful large‑scale 

implementation of a design-driven strategy was found in the sub‑Saharan region, the three case 

studies were selected due to the (often unintentional) use of design methods in the programme 

implementations. The following were selected for review, namely: 

 

the Jiko Stove Project, 

the Basa Njengo Magogo Project and 

the Tree is Life Trust Cookstove Project. 

 

RESULTS 

 

The literature-based cross‑case study of improved cookstove dissemination programmes found 

that aspects of Afrikan design approaches were present in the selected cookstove projects as 

summarised below. A focus on the local needs and practices of the beneficiaries is paramount. 

Near all stove, projects applied participatory techniques embedded in the community with 

residents and artisans participating in the design process. The inclusion of participatory methods 

that incorporate the beneficiary as co-designer in a communitarian manner is particularly evident 

in the case of the Jiko Stove. The use of participatory methods in the  Basa Njengo Magogo 

study was prevalent in the beginning, yet receded towards the end. Behavioural techniques were 

found in all the projects were used. Common in both the Jiko Stove Project and the Tree is Life 

Trust Project is the time spent of the development team and the community in coming to a 

common understanding of the problem, and jointly designing the solution. This success can 

largely be attributed to the dedication of the designers and the patient support of donors, in 

contrast to the Basa Njengo Magogo Project, where support was limited. 
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The Jiko Stove 

 

The Jiko charcoal stove (Jiko meaning quick in Kiswahili), has become a ubiquitous part of 

Kenyan cookstove culture - its versatility in design lending itself to cooking and roasting meats 

and vegetables. The success of the ceramic Jiko Stove in Kenya is attributed, in part, placing the 

user as part of the broader community as the starting point in the dissemination strategies 

contextualised within the local community and the environmental pressures experienced (Hyman 

et al., 1987; Njenga et al., 2014). The Jiko stove success has led to the development of an 

indigenous relatively self‑sufficient national production and dissemination infrastructure for 

higher efficiency charcoal stoves, with non-governmental organisations acting as technological 

and developmental intermediaries. This nascent industry developed despite Kenyan duties on the 

raw material imports used in the construction of the cookstoves (UNCTAD). 

 

The Jiko phenomenon was the brainchild of the late Dr Maxwell Miringu Kinyanjui, a pioneer of 

a wide range of sustainability initiatives in Kenya, most notably the design and development of 

the charcoal-saving Kenya Ceramic Jiko, the promotion of commercial reforestation and efficient 

charcoal production in Kenya (Dunford, 2012). Kinyanjui’s design approach approximates a 

circular design approach. This circular approach is best illustrated by the seed-to-ash philosophy 

central to Cookswell Stoves – the family-owned stove manufacturing company now run by his 

son Ted Kinyanjui (Dunford, 2012; Cookswell, 2017). The holistic strategy of the seed-to-ash 

cycle foresees a virtuous cycle where the planting and sustainable harvest of trees provides the 

feedstock for energy-saving biomass fuelled stoves, ovens and kilns. Central to the design 

process was a co-creative process with the final beneficiaries informed a communitarian ethos 

espoused by Kinyanjui. 

 

The design of the Jiko was in response to the energy needs of Kenyan households, where 

traditional biomass still accounts for the majority of Kenya’s cooking needs. The country’s 

demand for firewood exceeds its supply by an estimated 2 million tonnes per year, leading to 

deforestation, desertification, droughts and famine. Modern energy services are unaffordable for 

the majority of the population. 

 

Incremental improvements to the stove design continued after its launch in 1982 in a co-creative 

manner, increasing the usability, affordability and efficiency of the stove (Dunford, 2012). After 

prototyping a variety of different designs of efficient cooking stoves, Kinyanjui oversaw the 

production, marketing and of the cookstove. As part of the design process, Kinyanjui started a 

small manufacturing business, hiring and training artisans in the manufacture of the stoves, with 

the goal of creating sustainable communities of practice with skills required to build the 

cookstoves considered as necessary as the dissemination of the artefact itself. The artisans were 

assisted in establishing their stove manufacturing businesses. The stove designs were not 

patented, with the copying of the stove design encouraged, to aid a speedy dissemination process 

(Dunford, 2012). This cooperation with manufacturers enabled the establishment of viable 

marketing and distribution networks and ensured consistency in the initial build‑quality of the 

stoves. This cookstove infrastructure provided the base for local women’s groups and individuals 

being trained, thus leaving institutional knowledge and a thriving stove market as a legacy 

(Chavangi, 1995; Karekezi, 2002). The consistency in the stove’s quality and appropriateness to 

local cooking needs at an affordable price built confidence among customers and employment 

opportunities in the stove production sphere. 
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As part of the dissemination strategy in Kenya, households with relatively higher living 

standards were targeted initially. This might appear counter‑intuitive, yet as producers and local 

marketers grew their business and achieved economies of scale, the prices started to drop, 

achieving market penetration among all the other urban segments. By the year 2002, the Jiko 

charcoal stove initiative had achieved a penetration rate of approximately 50%, while the 

firewood‑based version languished at around 5% penetration. This poor performance has been 

attributed to the communal lack of incentive to save fuelwood except where it was already 

scarce. The Jiko design has become the template for numerous stove projects around the world. 

However, most other attempts have met with failure (Karekezi, 2002; Bazilian et al., 2012). In 

addition to the initial prototype of the “Kenya Ceramic Jiko” stove, the product range has 

widened to include ovens and griddles — the charcoal oven reputed to be 70% more cost-

efficient than its gas or electricity counterparts (Dunford, 2012). 

 

Basa Njengo Magogo 

 

One of the most notable programmes to promote clean and safe cookstove behaviour in South 

Africa was the Basa Njengo Magogo alternative fire lighting method for coal-fired self-

constructedstoves. While not explicitly a design intervention, the programme used participatory 

research methods. Developed and piloted by the NOVA Institute in 1999, the behaviour change 

intervention entails inverting the way fires are lit as shown in Error! Reference source not found. b

elow. 

 

 
 

Figure 21: Basa Jenje Magogo Demonstration (Nova Institute 2017) 

The name Basa Njengo Magogo originates from Mrs. Nebelungu Mashinini, an elderly 

grandmother from the eMbalenhle community, who participated in the design process and means 

“to start a fire like grandmother”. Household air pollution from coal-fired stoves is reduced by 

applying the suggested top-down ignition method. While laboratory tests confirm a reduction of 

smoke emissions by 80% a large scale dissemination has not yet been demonstrated (Nuwarinda 

2007). 

 

Tree is Life Trust Cookstove Project 

 

The Tree is Life Trust of the Laikipia and Nyandarua Districts in Kenya, is a training and 

capacity building project assisting local households in the sustainable use of their natural 

resources. Most of the households depend on firewood and charcoal for cooking and heating, 

leading to deforestation and a reduction in biodiversity (Kiendi 2016). 
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Figure 22: Stove, heater & chicken brooding box, Laikipia District, Kenya (Obiria 2016) 

The project provided local entrepreneurial farmers in Laikipia County with the nudge to design 

and build an efficient ceramic cookstove and space heater, with the added benefit of a chick 

brooding box as demonstrated in Figure 2. The popularity of the design has been attributed to its 

simple indigenous design and ease of construction with local materials. The accruing benefits are 

listed as the fuelwood saved, increased survival rates of hatchlings and a measurable increase in 

household income notwithstanding a warmer, healthier household in this colder mountainous 

region (Kiendi 2016; Obiria 2016). 

 

CONCLUSION 

Afrikan design approaches, specifically participatory methods informedbyacommunitarian 

philosophy, can contribute significantly to shifting the cookstove-related practices of energy-poor 

sub-Saharan households to a cleaner and safer cookstove culture. The integration of Africa’s 

resilient cultural practices could furthermore provide individual and collective insights for a 

meaningful redistribution of power to specifically energy-poor women and children. An Afrikan 

Design approach can provide a resilient complex interconnected and at times adversarial 

dynamic process across disciplines in achieving transformative change. 

 

FURTHER RESEARCH 

It is anticipated that a prospective pilot design project in Sibabalwe, an informal settlement on 

the outskirts of Cape Town in South Africa, could act as a case study in how to apply Afrikan 

design research methods to shift energy-poor sub‑Saharan households to a clean and safe 

cookstove culture. On a broader scale, it is hoped that the study will contribute to fundamentally 

transforming the underlying socio-cultural dynamics around efforts to achieve the global 

Sustainable Development Goals. 
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ABSTRACT  

Ecopreneurship means carrying out activities that keep the environment clean as well as meeting 

the business objectives. Given the current environmental problems facing the world, it is flawless 

that past strategies used to address the challenges have continually failed to prevent 

environmental degradation. Entrepreneurship is expected to be the next big thing to influence as 

the country struggles to achieve a balance between a growing GDP, inclusive growth and 

addressing issues ranging from education,energy efficiency to climate change.  This paper 

attempts to examine the different dimensions of eco-preneurship. It also emphases on how to 

harness the innovative potential of mindful environmental entrepreneurs (eco-preneurs) to 

encourage more start –upsthat would produce the environmental technologies needed to address 

the environmental problems. It also discusses the role of  entrepreneurship education in 

promoting eco-preneurship behavior, presents and outline for possible course that would be 

integrated into university entrepreneurship education. 

 

Keywords: Environmental problems, Entrepreneurship degradation, Entrepreneurship education, 

Eco-preneurship  

 

INTRODUCTION. 

The twenty-first century has witnessed numerous environmental problems such as land 

dilapidation, ever-increasing pollution level, trouncing of biodiversity and climate change which 

still remain unresolved. These environmental problems, to a large extent, have been traced to 

human entrepreneurial activity that triggered a continual increase in consumption of 

environmental resources and an alteration to the natural composition of the environment (Cohen 

and Winn, 2007; McEwen, 2013). This state of affairs has many explanations but some authors 

linked it to Schumpeter (1934), who contended that the innovations made by entrepreneurs are 

the major drivers of economic development and the fundamental factors in trade formation. The 

neo-Malthusian environmentalists, for example, supported Schumpeter’s view but argued that 

over the past decades economic growth through entrepreneurial activity had not been going hand 

in hand with the preservation of the eco-system (Kate, Parris and Leiserowitz, 2005; Morelli, 

2011). Thus, proponents of the neo-Malthusian ideology suggested that entrepreneurs as agents 

of “creative destruction” – as Schumpeter lyrically refers to them – could also be agents of a 

“creative solution” to address global environmental problems by introducing environmentally 

acceptable ideas, products and services (Dean and McMullen, 2007; York and Venkataraman, 

2010). One such environmental approach to economic activity is through “ecopreneurship” and 

“green product initiatives”. This paper is driven by the truth that long-term sustainability of the 

economic system does not depend only on measurable growth, but also on ecological aspects of 

sustainable development goals (York and Venkataraman, 2010). It is an important paper given 

the need for ecopreneurship to solve contemporary environmental problems through the adoption 
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and application of eco-friendly innovations in Kenya and other countries in the world. 

 

Looking at the current environmental problems facing the world, it is obvious that past strategies 

used to tackle these challenges have failed to thwart environmental degradation. It is therefore 

time to give attention to the responsibility that entrepreneurs can take part in solving these nag 

ing environmental problems.(Cohen and Winn, Dean and McMullen, 2007). This paper focuses 

on how to harness the innovative potential of environmentally conscious entrepreneurs, called 

ecopreneurs, to encourage more startups that would create the environmental technologies 

needed to address our environmental problems. It also discussed the role of entrepreneurship 

education in promoting ecopreneurial behavior and presented an outline for a possible 

ecopreneurship course that could be integrated into University entrepreneurship education 

 

Environmental degradation is perhaps the most prominent global issue of the 21st century. 

Academics, policymakers, nongovernmental agencies and governments are all concerned about 

the increasing levels of land degradation, soil erosion, deforestation, and industrial toxins 

(Volery, 2002; McEwen 2013) In addition, there are very serious concerns about the negative 

consequences of ozone depletion, climate change, nuclear radiation, and the destruction of 

biodiversity (Intergovernmental Panel on Climate Change (IPCC), 2007; United Nations 

Environment Program (UNEP), 2004, World Resources Institute, 2004). A recent joint report by 

the World Resources Institute, the World Bank, and the United Nations show the diminishing 

capacity of five of earth’s most critical ecosystems.  40% of agricultural lands worldwide have 

been severely degraded through erosion, salinization, nutrient depletion, biological degradation, 

and pollution.  20% of fish and shellfish has been diminished due to overfishing, 

destructive,Costal  trawling  techniques, and destruction of nursery habitat.  Pollution problems 

have plagued coastal lands because of use of synthetic chemicals and fertilizers.  Global 

warming impacts ecosystem through rising sea levels, warming of the ocean temperatures and 

changing storm frequency.  More than 20% of global forest cover has been removed due to 

logging and Forest  conversion to other land uses.  Deforestation has significant impact on 

biodiversity, e.g., loss of unique plant and animal species.  

 

Humans currently use more than 50% of all accessible fresh water; by 2025 demand will reach 

70%. Grassland Road building, land conservation, and human induced fires have caused 

significant loss of grassland and thus loss of biodiversity. (Cohen and Winn, 2007; McEwen. T, 

2013 ). “Environmental degradation has not only brought natural disasters, such as storms, heat 

waves, droughts, etc., but it has also diminished the vitality and sustainability of the economy. 

The long term economic and financial impact of environmental degradation, therefore, may be 

very substantial because a large amount of the world’s economic output depends on the 

sustainability of the natural systems.The long term economic and financial impact of 

environmental degradation, therefore, may be very substantial because a large amount of the 

world’s economic output depends on the sustainability of the natural systems (Costanza, et al, 

Kainrath, 2009).  

 

According to the International Panel on Climate Change (2007) and the United Nations (2005), 

economic development is one of the main causes of environmental degradation in the economy. 

It is not surprising that “business and industry are often viewed as one of the largest contributors 

to environmental degradation” (Cohen & Winn, 2007, p. 29). Volery (2002) noted that for the 

past decade economic growth was done without considering the protection of the environment. 

Traditionally, efforts to address this problem have focused on how and why existing firms can 
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become greener (Cohen & Winn, 2007; York & Venkataraman, 2010). According to York and 

Venkataraman (2010) these efforts have not led to solving our environmental problems. 

Entrepreneurs have contributed to solving environmental problems by creating new, more 

environmentally sustainable products and services ( York & Venkataraman, 2010).   

 

Purpose  

 

The purpose of this paper is to contribute to the discussion that proposes entrepreneurship as a 

solution to the environmental problem. Another principal reason for this paper is that finite 

resources, such as fish, minerals or gas, are limited in their supply and once consumed, many of 

them cannot be recreated and we will be left with shrinking or no natural resources if we do not 

sustain them (Volery 2002). Hence, this paper has revealed how economic activity 

(entrepreneurship) and consumption of natural resources can operate in a sustainable manner. In 

addition, this paper supports the argument that there is a need to constantly look for alternatives, 

e.g. recycling or new sources of energy generated from wind or solar energy in order to integrate 

environmental concerns into business activity. The focus here is on how to harness the innovative 

potential of ecopreneurs to take advantage of the entrepreneurial opportunities within 

environmental degradation and to explain the role of entrepreneurship education in 

environmental sustainability. According to Cohen and Winn (2007), “ecopreneurs have the 

potential to resolve our environmental problems and to gradually improve the earth’s 

ecosystem,” 

 

Meaning of Ecopreneurship  

 

The term “ecopreneurship: sometimes referred to as “green entrepreneurship” (Schaper, 2002; 

Taylor & Walley, 2003) “ethical entrepreneurship” (Taylor & Walley, 2003) “enviropreneurship” 

(Keogh & Polonsky, 1998) and “environmental entrepreneurship” is a combination of two words 

‘ecological (eco) and entrepreneurship which implies the creation of an innovative  company that 

supplies environmentally friendly products and services i.e., “entrepreneurship through 

environmental lens” (Schaltegger, 2005). Eco-entrepreneurs enter these eco-friendly markets, not 

only to make profits, but also because they have strong, underlying, green values. They are the 

combination of strong environmental and social values with an energetic entrepreneurial attitude 

(Anderson, 1998; Gibbs, 2009). Volery (2002) defined ecopreneurship as environmental 

responsibility in entrepreneurship, while for Isaak (2005), it is an “existential form of business 

behavior committed to sustainability”.  

 

Ecopreneurs are therefore entrepreneurs who found their businesses based on the principle of 

sustainability (Kirkwood and Walton, 2010). They are a new breed of eco-conscious change 

agents who are redefining the way business is conducted and are introducing eco-friendly ideas 

and innovations in the marketplace. Ecopreneurship is distinguished from social 

entrepreneurship which focuses on enhancing the social wellbeing of the society (Zahra, 

Gedajlovic, Neubaum, Shulman, 2009). Ecopreneurship is also different from sustainability 

entrepreneurship which integrates the three strands of the triple bottom line (economic, social 

and environmental). Tilley and Young (2009) argues that sustainability entrepreneurship goes 

further than “environmental” or “social” entrepreneurship as it encompasses a more 

comprehensive range of the triple bottom line.  In other words Ecopreneurship is entrepreneurial 

activities through the environment lenses. 
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Spheres of  Ecopreneurship  

 

The next section discussed the theoretical rationale, and the evolution and growth of 

ecopreneurship. It then examined how to harness the innovative potential of ecopreneurs to 

develop the environmental technologies needed to solve the environmental problems. And, 

finally, the paper discussed the role of entrepreneurship education in promoting ecopreneurship 

and suggested an outline for a possible foundation course in ecopreneurship. The paper 

contributes to the literature by adding to our theoretical understanding of how entrepreneurial 

action can help solve environmental problems, and by emphasizing the important role of 

entrepreneurship education in developing the current and potential ecopreneurs. The overarching 

purpose of the paper is to provide insights for policymakers and educators into ways to foster 

ecopreneurship.  

 

Types of Ecopreneurs 

   Environmental Conscious 

• They develop innovations that either reduce resource and impact or improve cost efficiencies.   

Green Entrepreneurs  

•  They are aware of environmental issues and have their businesses in the environmental 

marketplace.  

 Innovative Opportunist 

• They are financially oriented entrepreneur who spots a green niche or business opportunity that 

happens to be green  
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 Ad hoc or accidental entrepreneur 

•  They spots opportunities that are green, rather than seek out a niche in green spaces  

 Visionary Entrepreneur 

•  They built their businesses based on sustainability principles   

Self-Employed 

•  They advocate nature-oriented enterprises e.g. wild life habitat preservation, eco-tourism etc; 

low desire to change the world and low financial drive  

 Opportunist  

•  They involve themselves in environmental technology to help businesses and communities 

reduce environmental load on water, air and soil. They have a low desire to change the world and 

high financial drive  

 Non-profit Business 

•  They entrepreneurs have high desire to change the world and low financial drive  

 Successful Idealist 

• These are the entrepreneurs who have a high desire to change the world and high financial 

drive  

 Green Business 

•  These are the entrepreneur who do not start green business from scratch, but later discover the 

advantages of greening their existing businesses   

Green-Green Business 

• These are the entrepreneurs who designs a business to be green in its products and processes 

from  the scratch   

 Eco-dedicated  

•  These are the entrepreneurs who consistently adopt environmentally friendly business 

practices  

 Eco-open    

•  These are the entrepreneurs who partially adopts environmentally friendly business  

 

Theoretical Framework 

The report is based on two theories named; Schumpeterian and Ecological Modernization 

Theories 

Schumpeterian theory 

This theory provides the theoretical foundation for environmental entrepreneurship. Given that 

the current solutions to our environmental problems are inadequate for sustainability, there is 

need for entrepreneurial action to develop something new, whether it is a production method, 

technological development, product/service distribution system, or even a new organizational 

form. (Lennox & York, 2011, p. 9; Tillery & Young, 2009). 

 

Ecological ModernizationTheory 

This  theory is a school of thought that can be found in social science. It argues that an economy 

benefits when there is a move toward environmentalism. It is a unique theory within the scope of 

“Green Politics” as it is both a policy strategy and an analytical approach to having a discourse 

on environmental awareness. It  is increasingly used in environmental policy analysis ( 

Spaargaren, 2009, Howes, 2010) because it provides an appropriate framework to explore the 

roles of actors in society in the process towards achieving best practice environmental outcomes. 

According to the Ecological modernization theorists, “the environmental problems facing the 

world today, act as a driving force for future industrial activity and economic development” as 
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Joseph Huber (Mol, 1995) the father of this theory sees it, entrepreneurs are the central agents of 

change in that process of transformation to avoid an ecological crisis (Gibbs, 2009; Tillery & 

Young, 2009). Entrepreneurial action consequently is the best solution to our environmental 

problems because this new generation of ecopreneurs is seeking to combine environmental 

awareness and conventional entrepreneurial activity to achieve entrepreneurial success.  

Ecopreneurs have the potential to be a major force in the overall transition towards a more 

sustainable business paradigm. Ecopreneurship is also important because eco-innovations will be 

the future competitive advantage of companies and countries (Klimova & Zlek, 2011). They 

argued that if companies and countries want to be successful in the international market, they 

cannot rely on having low cost as their competitive advantage; but rather on new and innovative 

environmental technologies, services and processes which will be the more significant sources of 

competitive advantage. There are some practical business reasons that give good reason for the 

need for ecopreneurship to solve our environmental problems. First, our restricted resources, for 

example fish, minerals or gas are limited in their supply. Once consumed, many of them cannot 

be recreated and we will be left with diminishing or no natural resources if we do not sustain 

them. Also due to economic activity and consumption, most of our resources become waste 

which results to major problem of pollution. These problems seriously affect humans and the 

ecosystem and could lead to greenhouse gas accumulation and potential climate change (Volery, 

2002,). To maintain them,  first ecopreneurship is  constantly looking for alternatives, e.g. 

recycling or new sources of energy, such as wind, water, and solar. Second, the global population 

growth is also influencing ecopreneurship. Ecopreneurs are therefore busy finding new 

technologies to protect the environment, and to ensure that there are enough resources to fill the 

needs of both the current population and future generations. Third, biodiversity loss justifies 

entrepreneurial action to solve environmental problems.  

 

The twenty-first century has witnessed numerous environmental problems such as land 

dilapidation, ever-increasing pollution level, trouncing of biodiversity and climate change which 

still remain unresolved. These environmental problems, to a large extent, have been traced to 

human entrepreneurial activity that triggered a continual increase in consumption of 

environmental resources and an alteration to the natural composition of the environment (Cohen 

and Winn, 2007; McEwen, 2013). This state of affairs has many explanations but some authors 

linked it to Schumpeter (1934), who contended that the innovations made by entrepreneurs are 

the major drivers of economic development and the fundamental factors in trade formation. The 

neo-Malthusian environmentalists, for example, supported Schumpeter’s view but argued that 

over the past decades economic growth through entrepreneurial activity had not been going hand 

in hand with the preservation of the eco-system (Kate, Parris and Leiserowitz, 2005; Morelli, 

2011). Thus, proponents of the neo-Malthusian ideology suggested that entrepreneurs as agents 

of “creative destruction” – as Schumpeter lyrically refers to them – could also be agents of a 

“creative solution” to address global environmental problems by introducing environmentally 

acceptable ideas, products and services (Dean and McMullen, 2007; York and Venkataraman, 

2010). One such environmental approach to economic activity is through “ecopreneurship” and 

“green product initiatives”.  

 

Innovations can change economy and society fundamentally. In creating an innovation, one 

should be able to overcome limitations. Sustainable development needs continuous innovations 

and the entrepreneur who can achieve the environment purposes with superior innovations will 

be successful in the market. Entrepreneurship is viewed as a process of finding market 

opportunities and organization resources which are needed to use the opportunity to gain long 
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term results. The player who has creative and innovative abilities for environment advancement 

in their core business are called ‘ecopreneurs’. Ecopreneurship is an entrepreneurship concept 

which is not profit oriented only but also concern to other aspects, especially the environment 

aspect. Ecopreneurship is an entrepreneurship behavior which focusing on the environment 

sustainability in the future. According to Schaltegger, S.[2002], ecopreneurship is a combination 

of two words, ecology (eco) and entrepreneurship. Ecopreneurship is marked with several 

fundamental aspects from entrepreneurial activities which oriented to management system or 

technical procedures and more focused on the initiatives and personal or team skills to achieve 

market success with environmental innovations. 

 

LITERATURE REVIEW 

 

A basic review of literature is made in this paper. According to Lawal (2016), a basic review of 

literature depicts planned efforts to locate, appraise and synthesize leading available evidence 

relating to a specific research problem in order to provide informative and evidence based 

answers. For the sake of a more comprehensive structure of this paper, discussions are presented 

under the following sub headings 

 

Empirical review 

 

Entrepreneurship and Innovation 

 

Most studies on entrepreneurship underscore its strong relationship with Innovation. Innovation 

is seen as the core action and a specific instrument of entrepreneurship (Drucker, 1985). 

Entrepreneurship and innovation can be considered as virtually synonymous (Acs & Audretsch, 

2005). Many industries characterized by high rate of innovation also have high rates of new 

venture creation (Cooper, 2005). Entrepreneurship gives birth to new commodities, techniques 

and goods, booting human progress forward and rendering the old obsolete, leading to the 

extinction of whole branches of industry and creation of new ones (Mellor, 2009). 

Entrepreneurship makes it possible to make new business where no previous industry or business 

existed. Entrepreneurs also make it possible to recombine existing business processes to form 

new value chains (Porter, 1990). The task of an entrepreneur, according to Schumpeter, is to 

indulge in creative destruction. The entrepreneur searches for change, responds to it and exploits 

it as an opportunity. Innovation is a specific instrument of entrepreneurship, and an entrepreneur 

indulges in systematic knowledgebased innovation, which can be viewed as a purposeful and 

organized search for changes and systematic analysis of opportunities offered by such changes 

(Drucker, 1985).  

 

According to Kirzner (quoted in Kopplan & Minniti, 2005), entrepreneurs innovate and 

entrepreneurship encompasses alertness to new opportunities and seizing such opportunities by 

taking innovative action. Entrepreneurs, including start-up companies and venture capitalists are 

key stakeholders in the innovation processes (Zilbermann, 2005).Thus, innovation is the core 

action of an entrepreneur and his/her source of value addition to the society. There has been a 

debate in the literature of entrepreneurship on the relative effectiveness of established firms 

versus entrepreneurs on creating innovations. A classical view, attributed to eminent past 

economists such as Joseph Schumpeter (1942), has been that entrepreneurs have a competitive 

disadvantage for undertaking innovations since they being too small would fade away as the 

victim of their own inefficiencies. However, recent empirical evidence suggests that new 
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ventures and small entrepreneurial firms play a key role in generating innovations, at least in 

certain industry and 6 11th International Entrepreneurship Forum Kuala Lumpur, Malaysia, 3-6 

September, 2012 spatial contexts. Entrepreneurship plays a crucial role in innovation by 

providing a mechanism for knowledge to spill over from the organization producing that 

knowledge, to the (new) organization commercializing it (Acs and Audretsch, 2005). 

Entrepreneurs are in a much stronger position to reply to external threats, changes in the market 

and similar challenges. They may be in a stronger position to innovate (Mellor, 2009) 

 

Entrepreneurship education benefits students from all socioeconomic backgrounds because it 

teaches students to think outside the box and nurtures unconventional talents and skills. 

Furthermore, it creates opportunity, ensures social justice, imparts confidence and stimulates the 

economy. Entrepreneurship promote economic opportunity and it can serve as an agent of social 

justice. Ecopreneurship is an entrepreneurship concept which is not profit oriented only but also 

concern to other aspects, especially the environment aspect. Ecopreneurship is an 

entrepreneurship behaviour which focusing on the environment sustainability in the future. This 

is an opportunity for ecopreneurs to produce products, services, techniques and organizations 

model which substantially reduce the environmental impact and increase the quality of life. One 

of ecopreneur focuses is to use the waste from productions into something useful and economical 

value. 

 

Eco - Innovation 

 

Rennings (2000) suggests that the distinctive feature of eco-innovation as compared to 

innovation in general is a concern about the direction and content of progress. In particular a 

concern about whether innovation leads to the mitigation or resolution of an environmental 

problem? The “Innovation Impacts of Environmental Policy Instruments” - project introduced 

the term environmental innovation and defined it very broadly: “Eco-innovations are all 

measures of relevant actors (firms, politicians, unions, associations, churches, private 

households) which; develop new ideas, behaviour, products and processes, apply or introduce 

them, and which contribute to a reduction of environmental burdens or to ecologically specified 

sustainability targets.”  Factor reduction refers to the idea of reducing the resource use per unit of 

service or product by a certain factor, and can be achieved through a combination of 

technological, financial and lifestyle changes.  

 

It is important to point out here, that the idea behind factor X reduction is that the actual 

environmental effect of an innovation rather than the intention behind the innovation determines 

if an innovation is environmental. Rennings (2000) highlights the danger of a technology bias in 

the understanding of what constitutes an eco-innovation. He argues that unsustainable 

development itself is a result from technology outpacing changes in social organization, and thus 

emphasizes the importance of social innovations such as lifestyle-changes in order to tackle 

ecological problems. In this regard, authors (Wagner, 2008), Distinguish between integrated and 

end-of-pipe technology for environmental impact reduction. End-of-pipe or additive technology 

refers to measures mitigating the environmental effects of an essentially polluting or otherwise 

environmentally harmful product or service e.g. waste treatment, recycling or waste disposal. 

This is contrasted by the integrated systems approach which aims at every step of the way to 

minimize the environmental effect of the system, so that only little or no need for waste 

treatment or other mitigation arises. An example in case is a gasoline-powered car with a 

catalytic converter in the exhaust as compared to an electric car.  
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The catalytic converter removes only the most harmful by-products of the fumes created by the 

essentially harmful internal combustion engine, while the electric car delivers the same service 

(individual transportation) without the exhaust fumes. In order to analyse and compare eco-

innovation in different companies, one needs a scale, a unit of measurement, at least in a 

metaphorical sense. Many attempts have been made to classify or categorize innovations, mostly 

according to significance of the innovation, and/or the methods and procedures used in their 

development.  
 

Integrating Ecopreneurship into Entrepreneurship Education  

 

Entrepreneurship students are an important target group for the development of innovation and 

entrepreneurial activities in the field of sustainability. However, the entrepreneurial capability of 

the students and the number of courses focusing on ecopreneurship and sustainability are still 

limited (Fletcher, Knol, &Jamicki (2012). In response to the requirement for more courses in 

ecopreneurship and sustainability entrepreneurship, this section describes integrating 

ecopreneurship into the entrepreneurship curriculum.  

 

According to Bridges and Wilhelm (2008), one of the challenging curriculum issues is whether 

to have a course entirely dedicated to ecopreneurship or to integrate ecopreneurship into current 

course being offered. They argue that if the second option is chosen, there is still the question of 

whether to infuse sustainability into the various topics within a traditional course or to include it 

as a separate, stand-a-alone module within a course. The particular pedagogical approach 

selected, they suggested, will depend on the resources of the department and the university, 

faculty interest and expertise, and student interest in the topic, among other factors. Regardless 

of the approach that is selected, “the curriculum must cause students to challenge the following 

common assumptions: Humans are the dominant species and separate from the rest of nature, 

Resources are free and inexhaustible. Earth’s ecosystems can assimilate all human impacts. 

Technology will solve most of society’s problems, All human needs and wants can be met 

through material means,. Individual success is independent of the health and wellbeing of 

community’s cultures, and the life support system” (Cortese, 2003).  

 

According to Richardson, Irwin and Sherwin (2005), the knowledge base and skills sets needed 

to become on ecopreneur are very broad. The list includes awareness of both local and global 

issues, awareness of future trends, acquisition environmental values, and engagement in 

ecological or systems thinking. 

 

Sustainability also identified additional skills sets needed by the entrepreneurship student: the 

ability to seek new ways to address needs, the ability to identify new business models that 

support the resulting innovative products and services, ability to develop buy-in and to gain 

support of a senior champion. In addition, ecopreneurship knowledge and skills must help 

graduates understand the critical challenge of ecopreneurs, i.e. producing goods that can be 

distributed, consumed, and disposed of in a manner that does not affect the environmental quality 

of the lives of future generations. Above all, ecopreneurship programs need to graduate students 

who understand environmental entrepreneurship and who can apply sustainability frameworks to 

design new products, services, and processes.  
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Students were assigned readings, cases, as well as present current event articles from the 

business press related to the ecopreneurship topic under discussion. Working in groups, students 

were to propose entrepreneurial solutions to pressing environmental problems. Some examples 

of topics would include products or services that were contribute towards reducing energy 

consumption, conserving energy and water, improving water purification and filtration, 

improving waste management systems, and exploring alternative energy sources. Also, students 

were asked to present a sustainability plan/report for a given company or government entity. 

The pedagogy for the course was to emphasize active, experiential, inquiry-based learning and 

real world problem solving in the classroom, on the campus and in the local community. We all 

know from the conventional wisdom and from educational research, that students retain 80% of 

what they do and only 10 to 20% of what they hear or read. Therefore, to ensure long term 

retention of the knowledge, skills and values, the curriculum will provide learning experiences 

for students to work on actual, real-world problems facing their campus, community, 

government, and industry. 

 

CONCLUSIONS  

The focus of this paper was to find out how entrepreneurship education and eco-preneurship 

innovation can be the change agents for environmental problems by taking the advantage of the 

entrepreneurial opportunities within the environmental degradation and to explain the role of 

education in environmental sustainability. Based on our review of the literature, most researchers 

agree that environmental problems do represent entrepreneurial opportunities. Despite the 

changes in legislation and regulations to protect the environment, the United States and various 

other countries are still facing many environmental problems, e.g., climate change, population 

growth, overflowing landfills, water scarcity, fuel shortages, and water and air pollution 

(Oskamp 2000). If we are to solve these problems, entrepreneurship is a major part of the 

answer. According to Shepherd and Pratzelt (2011) “entrepreneurial action can preserve the 

ecosystem, counteract climate change, reduce environmental degradation and deforestation, 

improve agricultural practices and freshwater supply, and maintain biodiversity.  

 

Secondly, ecopreneurs are not all the same. Some are environmentally oriented and start green 

businesses, some are partially environmentally oriented, and others only deal with environmental 

issues when they are forced to by external factors (Schick, et al 2002) The difference, they 

suggested, is the attitude of the entrepreneurs. One possible reason, they contended, is that for 

most of these ecopreneurs, environmental awareness was developed since childhood and has 

continued to be an integral part of their businesses. Ecopreneurship has fostered the community’s 

awareness to the environment because it has succeeded to disenchant community that 

environment needs to be preserved by reducing rubbish and separating organic and inorganic 

rubbish, thus the recycled product process is easier and flexible. Simulations and trainings which 

are given to community about ways to improve their environment not to be polluted are simple, 

so anyone is capable to do so. Entrepreneurial education eventually has had an important role to 

keep the environment preservation.  

 

Ecopreneurship has also increased the economy to build independent community in gaining 

mutual benefits. Individual creativity needs to be raised and supported by good cooperation 

between one another to increase the profit. If this effort is continuously developed, it would 

result in mutual community economy growth, not just the individual benefits that would be 

developed. Thus, collaboration between, environment, social, and economy are key factors in 
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eco-preneurship implementation. This research conceptual model can be used by entrepreneurs, 

academics, government, and others who have benefited from the eco-preneurship concept 

implementation. Further research can be conducted with empirical test of proposed model, and to 

test the appropriateness of this model. 
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ABSTRACT 

In July 2016, Kenya held a 14th Session of the United Nations Conference for Trade and 

Development (UNCTAD) to discuss the potential of emerging nations in unlocking their growth 

on the back of technology. UNCTAD estimates that, the global value of ICT platforms has 

increased by 38 per cent from 2013 to 2016. It is apparent that adoption of technology in SMEs 

offers enormous opportunities for growth and development of global economies especially in 

emerging nations. In Kenyan hotel industry, the small and medium hotel enterprises are often 

flooded with many similar, often easily substitutable service offerings and of sub-standard 

quality, which eventually can affect the performance of the industry. Adoption of information 

technology presents a platform for hotels to achieve efficiency of operations and innovation of 

unique products and service. However, little seems to be known on the drivers that can influence 

such adoption.  This study explored drivers of technology adoption in hospitality industry in 

Kenya. The study adopted a qualitative approach by reviewing and analyzing existent literature 

on the topic under study. Based on the review of selected literature, the findings of this study 

contend that in order to achieve operational efficiency, most hotels adopt basic technologies. 

This study proposed an integrated framework of drivers of technology adoption in hospitality 

industry. However, this paper, recommends a quantitative study to investigate the validity and 

reliability of the proposed conceptual framework in order to gain insights into how technology 

can truly influence the performance of hospitality enterprises in the Kenyan market context.  

 

Key words: Hospitality, Information Communication Technology, Hotel Performance  

 

INTRODUCTION 

Hospitality and tourism enterprises are expected to deliver their services and products in the most 

effective and efficient manner possible, therefore, adoption and use of information and 

communication technology (ICT) plays a critical role in overcoming this challenge (Duffy 2010). 

The use of technology in hospitality SMEs offers enormous opportunities for growth and 

development of global economies especially in emerging nations like Kenya. In the recent past, 

Kenya held a Fourteenth Session of the United Nations Conference for Trade and Development 

(UNCTAD) to discuss how emerging nations have the potential to unlock their  growth on the 

back of technology- specifically e-commerce. UNCTAD estimates that, the global value of 

ecommerce platforms has increased by 38 per cent from 2013 to 2016 (Ngahu, Mputhia, 

Wachira, Gaya , Wairimu, Yieke, & Kiunga 2016). 

 

Globally, the hotel industry begun to embrace technology into its operations and management 

processes since the Seventies of the 20th Century. The use of Property Management Systems 

(PMS) and the Central Reservation System (CRS) emerged as early as the Seventies of the 20th 

Century. Since then, many systems that are sophisticated have been developed to improve 

interoperability and interconnectivity, as well as provision of automatic management of 

reservations. The use of Global Distribution Systems (GDS) begun in the late 1980s. The internet 

revolution, known as network of networks started in 1990s, but it is since 2000 when intense 
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transformation in the ICT’s took place that ushered in other related technologies, like Wireless-

radio connection and Wi-Fi. At same  time, the blogs as a platform through which users 

collaborate in the construction of knowledge came into existence. Tourism and travel webs, 

which link the concepts of virtual communities or social networks were later on developed 

(Pedroche, Antón, Andrada & Karaboytcheva 2015).   

 

Pedroche et al., (2015) notes that hospitality operations have encountered a proliferation of 

different mobile technologies such as Personal Digital Assistants (PDA), 3G and Global Position 

Systems (GPS) among others. From an international viewpoint, hotels are increasingly adopting 

the use of technology information technology to improve productivity of employees and 

satisfaction of customers (Ham, Kim & Jeong 2005; Lam, Cho & Qu 2007). According to 

Oltean, Gabor and Contiu (2014) the most common information technologies in adopted in hotel 

operations include front-office information system such as Fidelio and Global distribution 

systems (GDS) such as Worldspan and Amadeus. Fidelio, Worldspan and Amadeus are used to 

make reservations. Besides hotel management information systems such as Medallion Property 

Management System (Medalion PMS) have been adopted to manage hotel operations, regardless 

the structure and number of rooms. Other systems commonly used include Expressoft Interface 

Manager, eXpresSoft Wireless Check, eXpresSoft Master and Customer Relationship 

Management (CRM) applications (Oltean et al., 2014). 

 

On the other hand, Mwai (2016) study on adoption of technology in the Kenyan hospitality 

sector opines that the sector economy continues to face a myriad of challenges which stifle the 

adoption. Among such challenges, include poor infrastructure, inaccessibility to credit facilities, 

technological change in which many small business enterprises appear to be unfamiliar with. 

Consequently, foreign firms and international firms remain in the forefront in accessing the new 

technologies as opposed to the local enterprises. As a result, local hospitality enterprises are 

subjected to intense competition from well established international chain and franchise hotels, 

even though customers continue to pile pressure in demanding customized quality products and 

services (Mwai 2016). 

 

Besides, Mwara (2012) underscores that the Kenyan hospitality markets face rivalry and 

competition occasioned by many changes in the Kenyan economy because of liberalization, 

globalization, technological advancement and more enlightened customers. Furthermore, the 

industry is often flooded with many similar, often easily substitutable service offerings, often of 

sub-standard quality products. Hence, adoption of information technology presents a platform for 

hotels to achieve efficiency of operations and innovation of unique products and service.  

Despite immense benefits accrued to technology, the Kenyan hospitality sector seem be slowly 

embracing radical technologies. As observed by Mwai (2016), one of the challenges which 

impedes technology adoption in Kenyan hospitality industry is lack of adequate information on 

technology change and adoption. Besides, few studies seem to have assessed the drivers of 

technology adoption especially in the Kenyan context. This study is motivated by the need for 

information on drivers that can influence adoption of technology that can surmount the outlined 

challenges and positively influence performance.   

 

Research Questions  

This study seeks to investigate the following specific objectives:  

To investigate the drivers of technology adoption in the Kenyan hospitality industry?  

To propose a holistic framework of drivers of technology adoption in the hotel industry.   



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

875 | P a g e  
 

 

LITERATURE REVIEW  

Globally, studies have found that the hospitality industry has been keen to adopt information 

technology. Moreover, literature suggests that technology is regarded as a main source of 

sustainable competitive advantage and a strategic weapon, especially in the tourism and 

hospitality industries (Duffy 2010). Though, according to Sigala (2003) the level of technology 

adoption varies amongst tourism enterprises.  

 

Globally, several studies have propunded frameworks for drivers of technology adoption in the 

hotel industry. For instance, Duffy (2010) study suggested a framework with the main drivers 

being technology acceptance, (Technology Acceptance Model), organizational readiness, internal 

environment and barriers to adoption. However, the study focused greatly on micro and small 

tourism enterprises in Ireland. Besides,  Morteza, Hong, Sabouri, and Zulkifli (2012) proposed a 

model with a classification of internal and external drivers. Morteza et al., (2012) posit that 

internal factors include top management, a firm’s resources, end users and organizational 

characteristics. External factors comprise characteristics of IT products, external and competitive 

pressure, external IT consultants and vendors, and government.  

 

An assessment of Morteza et al., (2012) framework reveals a weakens in the framework to 

appreciate the hospitality environmental context with respect to the role of employees and 

cutomers in the adoption process. According to Abdelbeary (2011), the willingness to adopt any 

new technology depends on the benefit the technology will have on employees. On the other 

hand,  Hemmington (2007) states that hospitality customers do not buy customer delivery, but 

experiences. Therefore the role of technology in packaging the product is key. However, the fact 

that the customer is largely involved in the  co-production of the service, it is also important for 

the customers to be involved in the adoption process.  Besides, the high level of fragmentation of 

sectors of hospitality calls for a more integrated framework that is applicable to the fragmented 

hospitality sectors. Furthermore the model fails to appreciate other variables that may mediate 

the adoption process. 

 

On the other hand, Oliveira and Martins (2011) reviewed a Technological, Organizational and 

Environmental (TOE) framework initially developed byTornatzky and Fleischer in 1990. 

According to Tornatzky and Fleischer (1990), technological context, organizational context, and 

environmental context for IT adoption are the main drivers of technology adoption. 

Technological context describes both the internal and external technologies relevant to the firm 

which include practices and equipment, as well as the set of available technologies external to 

the firm. Organizational context refers to descriptive measures about the organization such as 

scope, size, and managerial structure. Lastly, environmental context is the arena in which a firm 

conducts its business—its industry, competitors, and dealings with the government. 

 

However, the TOE framework takes a general approach to adoption of technology. There is no 

empirical evidence of the application of the framework in hospitality industry (Oliveira & 

Martins 2011). Besides, the study was done in Europe, a study area which has different 

environmental factors compared to Kenya, hence the need to review the framework in light of 

the Kenyan hospitality industry context.  

 

In the Kenyan context, Mwai (2016) puts forward a framework which can be used to guide 

hospitality enterprises to adopt technology. The framework includes the following variables; (1) 
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market characteristics, (2) customer characteristics, (3) initial ICT installation and running costs 

and lastly (4) ICT and its characteristics. According to the market characteristics, the study 

explains that hotels may differ in their levels of ICT adoption propensity based on the profile of 

visitors, the size of the market, or the intensity of competition. Concerning customer 

characteristics, the study observes that hotels may adopt ICT due to demands of customers, who 

look forward to flexible, specialized, accessible and interactive products and communication 

with principals. Thirdly concerning costs, the study posits that investment costs are generally 

much higher in less developing countries such as Kenya. Due to such high costs, hotels in Kenya 

may struggle to adopt technology.   

 

While the framework suggested by Mwai (2016) study seems to project a more realistic 

illustration, one weakness with the framework rests on the fact that the framework narrowly 

focuses on internal drivers of technology adoption and fails to appreciate other external drivers 

propounded by Morteza et al., (2012) such as availability of the technologies and the government 

policies and regulations on their adoption and use. Besides, the framework fails to appreciate the 

unique nature of the hospitality industry in terms of the characteristics of its products.  

 

Based on the review of existent litrature on drivers of technology adoption, this study proposes a 

hybrid framework for adoption of technology in the hospitality industry. The proposed 

framework originates from a review of the following previous studies;  Duffy (2010); Oliveira 

and Martins (2011); Morteza et al., (2012) and Mwai (2016). The framework attempts to address 

the inadequacies raised from the studies reviewed.  Besides, the framework is justified on the 

grounds of the unique characteristics of the hospitality industry, specifically on the role of 

empoyees and customers, the intangilibility, variability, perishability and the lack of ownership 

of the hospitality products. The framework appreciates the mediation role of the cost and 

availability of the technology in the adoption process. The framework is shown in figure 1.0:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Integrated framework of drivers of technology adoption in the hospitality industry.   

Source:  Duffy (2010); Oliveira and Martins (2011); Morteza et al., (2012) and Mwai (2016) 
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METHODOLOGY 

 

The study adopted content analysis research design. The study took a qualitative approach by 

reviewing previous studies conducted on drivers of technology adoption in the hospitality 

industry to saturation. The table 3 below illustrates the summary of the reviewed studies.  

 

Table 3:Summary of Reviewed Studies 
Sn. 

No 

Authors  Analyzed Variables  Methodology Adopted  

 Duffy (2010) Technology Acceptance Model (TAM)-

Perceived usefulness, Ease of use 

Organizational readiness and External 

pressure- 

Internal environment- expertise, support 

from management or owners, user 

perceptions, efficiency and effectiveness of 

technology 

Barriers- location of the firm, security 

concerns, costs, capital, personal 

background, industry issues e.g. 

seasonality.  

Design- exploratory and explanatory  

Methodology-Three-phase research 

process. 

Phase 1A-Respondent completion 

postal questionnaire 

Phase 1B-Hotel web presence survey 

Phase 2A-Focus groups and 

respondent completion of 

questionnaires  

Phase2B-In-depth interviews 

Phase3-Respondent completion of 

questionnaires 

Study area- Ireland  

 Morteza, Hong, 

Sabouri, and 

Zulkifli (2012) 

Internal factors- 

-Owner/manager characteristics 

-Organizational behaviour and 

characteristics  

-Firm’s resources  

-IT users   

External factors 

-Government  

-IT vendors and consultants  

-IT products in the market  

-external and competitive pressure  

Content analysis of theories, empirical 

research and case studies related to IT 

adoption) 

Study area-Malaysia 

 

3. Oliveira and 

Martins (2011) 

Technological context- internal and 

external technologies relevant to the firm  

Organizational - scope, size, and 

managerial structure.  

Environmental context - industry, 

competitors, and dealings with the 

government. 

Content analysis of the following types 

of empirical studies: 

Studies  that used only the TOE 

framework and  

Studies that used the TOE framework 

combined with other theories 

Study area-Portugal 

4. Mwai (2016) Market characteristics- profile of a hotel's  

visitors, the size of the market, and  

intensity of competition,   

Customer characteristics-customer demand 

for flexible, specialized, accessible and 

interactive products and communication 

methods   

Initial ICT installation and running costs  

ICT characteristics  

Design -Descriptive research 

Target population- hospitality 

managers and technicians  

Sample size -100 

Instrument- questionnaires  

Study area-Kenya  

Source:  Duffy (2010); Oliveira and Martins (2011); Morteza et al., (2012) and Mwai (2016). 
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RESULTS 

 

From the findings, it emerges that adoption of technology in hospitality organizations is 

influenced by near same drivers which range from internal to external issues. By use of the 

Political, Economic, Social and Technological (PEST) Model in the analysis of the drivers, it 

emerges that the most cross cutting drivers in all the studies (Duffy 2010; Morteza et al., 2012; 

Oliveira and Martins 2011 and Mwai 2016) relate to the socio-economic issues.  However, few 

studies (Morteza et al., 2012 and Oliveira and Martins 2011) acknowledge the role of 

government in the adoption process. Besides, no study s appreciates any mediation role in the 

adoption process. The summary of the findings is shown in table 2 below:  

 

Table 2: Summary of Findings  

Authors  Political  Economic  Social  Technological  

Duffy (2010) None  Costs and 

capital 

Industry issues 

e.g. seasonality. 

Organizational 

readiness  

External pressure 

Expertise and 

perceptions of users 

Management or owners 

support 

Location of the firm, 

Security concerns 

Personal background 

Technology 

Acceptance Model 

(TAM)-Perceived 

usefulness and ease 

of use 

 

Efficiency and 

effectiveness of 

technology 

Morteza, 

Hong, 

Sabouri, and 

Zulkifli 

(2012) 

The 

Government 

IT products in 

the market  

 

Competition  

IT users 

Owner/manager 

characteristics 

Organizational 

behaviour and 

characteristics 

Firm’s resources  

IT vendors and 

consultants 

Oliveira and 

Martins 

(2011) 

The 

government 

Competition  Organizational scope, 

size, and managerial 

structure.  

Relevant 

technologies to the 

firm  

Mwai (2016)  

 None  

Market 

characteristics 

ICT costs  

Customer 

characteristics 

ICT characteristics 

Source: Analysis of findings (2018). 

 

DISCUSSIONS  

 

Based on the content  analysis of the previous studies it apparent that the most common drivers 

of technology adoption in the hospitality industy relate to internal and external environment of 

the industry. The drivers  which relate to internal environment can be refered to as internal 

drivers and those that relate to external environment of a business can be referred to as external 

drivers. The internal drivers relate to organizational factors such as end user charactersistics, 

resources available and the management support. On the other hand, external drivers relate to 

regulatory frameworks, policies, competition and market characterisitics (Duffy 2010; Oliveira 

& Martins 2011; Morteza et al., 2012 & Mwai 2016).  
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However, all the drivers from the previous studies reviewed are generic, this study proposes the 

following more specific internal drivers: (1) type and scope of service, (2) the management, (3) 

employee characteristics  (4) customer characteristics and finally, (5) the acquisation and running 

costs. As The type and scope of the establishment will determine the type and level of technology 

adoption (Sigala 2003). The management can also determine the decision whether to adopt 

technology or not based on the strategic direction of the establishment. Besides, the success or 

failure of the adoption process heavily rests on the management (Morteza et al., 2012).  It is 

important to incorporate employees’ needs and concerns in the adotion process too (Abdelbeary 

2011). Moreover, the fact that the customer is largely involved in the  co-production of the 

service, it is also important for the customers to be involved in the adoption process.  

 

Conversely,  the privacy concerns of guests should be considered in the adoption process, 

otherwise the technology may expose the guests to cybercrime and privacy breaches. Recently, 

Kenyan recreration centers have been a target to terrorism acts from radical groups like the 

Alshaabab, this has escalated the need to perform security checks at entrances of malls, 

restaurants and place of leisure. Patrons frequenting leisure centers have been often required to 

allow these checks to be done to their bags.  Despite understanding of the reasons behind this 

requirements, there has been resistance from some patrons, especially high-end patrons who may 

feel that their privacy is invaded. Hotels can be lost in the conflict of interests-to subject these 

clients to security checks and lose on their market or to accommodate their ‘privacy’ concerns. 

Concerning employees, if the  technology is highly customer centered and fails to incorporate the 

needs of employees, employees are likely to resist its adoption (Abdelbeary 2011).  

 

Lastly, in line with Duffy (2010) and Mwai (2016) costs of acquisition and operation may stifle 

the adoption process. Operation costs may include maintenance costs may include the costs of 

training employees on the use of technology. Since the hospitality industry experiences a high 

employee turnover rate, such turnovers may be costly to cope with since training will be  

required  often.  

 

The industry specific external drivers include: (1) market structure and characteristics, (2) the 

government regulations and (3)intensity of competition. Just like the Kenyan hospitality market,  

globally most  hospitality firms operate in perfect competition stractures, with  a large number of 

small firms offering  identical products (Shetty 2008).  Since such markets face intense 

competition, they may have high affinity to adopt cutting-ede technology in order to survive. 

Furthermore, the hospitality industry is characterized by unique fetures which 

includeintangilibility, variability, perishability and the lack of ownership of the hospitality 

products. All these features may drive the adoption process in order to manage challenges  which 

stem from the unique features.  

 

Concerning governemnet regualtions and intensity of competiton, the industry may be compelled 

to adopt technology in order to overcome the challenges these drivers may exert on the industry. 

For instance, the Hotel And Restaurant Act 2009 requires hoteliers to keep a register of the 

resident guest. Therefore, such a requirement may compel hotels to adopt a technology to 

management the reservations. It is important to note that availability of technology, its 

effificiency and usability can either heighten or lessen the adoption process. Therefore, such 

factors can moderate the adoption process. For instance, in the event where technology is easily 

available, highly efficient and easy to use, its adoption may be enhanced  as opposed to when the 
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technology is difficult to access, inefficient and complex to use.   

 

CONCLUSION, IMPLICATION AND LIMITATION OF THE STUDY   

Technology adotioption in hospitality industy is mostly  influenced by socio-economic drivers 

and least influenced by governmental requirements.   Besides, the objectives of technology 

adoption seem to focus more on the commercial and economical benefits towards the industry 

than the improvement of customer experiences and relationships.  

 

However, this study has certain limitations. First, just  like the previous studies reviewed so far, 

falls short of scientific methodologies that can support scientific analogies of data analysis. 

Evidently, most of the studies reviewed, adopted descriptive and exploratory designs. Future 

hospitality research should depart from such methodologies and embrace quantitative 

methodologies such as correlational and to show causality. 

 

Secondly, due to the limitations of qualitatitive reaserch in  generallisation of the findings and the 

extensive fragmentation of the hospitlality industry, the proposed  framework may not be 

applicable for all firms. Therefore, the findings of this study  require empirical testing to 

determine its relevance and conformity in the practical setting.  
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ABSTRACT 

This research is aimed at predicting propagation path loss model which can be helpful in 

planning the best Global System for Mobile Communication (GSM) networks in Dutse town, 

Jigawa state Nigeria. The methodology employed is measurement and instrumentation method. 

Digital wheel meter and handheld Spectrum analyzer (AAronia AG HF 2025E spectran) were 

used to measure signal path loss at Garu, Fagoji, and Takur and Gida dubu sites in Dutse town 

respectively. The outdoor fields’ measurements were carried for the GSM services provided by 

Airtel, MTN, Glo and Etisalat communication companies in the state. The average measured 

path losses were compared with the predicted and result were presented in tabular and graphical 

forms.The result presented thatthe variance of the average values lies between 2 to 7dB which is 

within the acceptable range. This shows a significant correlation between the measured and 

predicted models. Therefore the empirical model developed from Log-Normal shadowing concept 

can work for GSM network service providers for planning and optimization their services in 

Dutse, Nigeria. 

 

Keywords: GSM Network Service Providers, Path loss Measurement, Propagation Model, 

Planning and Implementation. 

 

INTRODUCTION  

Access to Global system for mobile Communication (GSM) has dramatically increased in Africa 

since late 2000s. In Nigeria it became most active industry in 2004 to the present day. The 

quality of service provided by the key players in the industry becomes so worrisome by the 

users. The numbers of network service providers continue to increase, but the quality of services 

offer is poor due to several factors. Therefore, there is urgent need by Nigerian Communication 

Commission(NCC) to checkmate the activities of these network service providers, in addressing 

the factors that militating against provision of excellent service to their teaming customers [1]. 

The investigation and identification of the possible factors and proper solutions through scientific 

findings became necessary towards solving problems faced by the customers.A research survey 

conducted by D. A. Shalangwa 2012, through interview with cross section of GSM subscribers 

within the investigation areas shows there were difficulties experienced by the subscribers of 

these network service providers. The difficulties experienced by subscribers are; network busy, 

frequent call drops, an echo, is not available, poor inter and intra connectivity, cross talk 

interference during conservation and signal fading among others. Factor that affect GSM signal 

strength within the study area may include snow, fog, rainfall, propagation mechanism such as 

reflection, refraction, diffraction, scattering, free space loss, foliage and geographical features 

[2][3].Wireless radio channels are hard to predict, because mobile radio channels have a random 

behavior unlike stationary line of sight channels. When considering wireless radio channels there 

is need to consider all the factors into account that transmission path could be in line of sight or 

could be obstructed with objects like buildings, mountain etc. when considering the case of wave 

propagation in urban environment then, we have multiple reflection from high rise buildings and 

many such types of objects under these circumstances, electromagnetic waves travel through 

different paths having varying length, when these waves interact at a point, the received signal 
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generates multipath fading, due to these  factors, the received waves have varying strengths and 

also depends on the distance between transmitter and receiver [4]. Therefore, this research is 

aimed at predicting propagation path loss model for four GSM network service providers within 

Dutse town in some selected areas. 

 

Review on Propagation Path Loss Models 

A number of propagation models, both theoretical and empirical, are available to predict path 

loss over different types of terrain. However, this study reviews only four models as follows. 

 

Free-Space Propagation Model. 

In free-space, the wave is not reflected or absorbed. Ideal propagation implies equal radiation in 

all directions from the radiating source and propagation to an infinite distance with no 

degradation [5]. Free-space attenuation increases as the frequency, (in MHz) goes up for a given 

unit distance d in (Km). Equation (1) below present the formula to calculate free-space path loss 

(PLFS).[5] 

𝑃𝐿𝐹𝑠(𝑑𝐵)=32.5+20 log(𝑑)+20 log(𝑓)…………………………………………………….(1)
 

Keenan-Motley Model 

In contrasts to the losses that account between the medium of transmitter and the receiver there 

are other losses that play a vital role when focusing on indoor environment such as floor 

separation and penetration losses due to walls. This is shown in equation (2) below. [6] 

𝑃𝐿𝐹𝑆(𝑑)=𝑓𝑟𝑒𝑒−𝑠𝑝𝑎𝑐𝑒+𝑤𝑎𝑙𝑙𝑙𝑜𝑠𝑠…………………………………………………..(2) 

Therefore, Keenan-Motley Model is given as[6]; 

 𝐿(𝑑𝐵)=32.5+20 log(𝑓)+20 log(𝑑)+𝑝∗𝑤(𝑘)+𝑘∗𝑓(𝑘)…………………………………………(3) 

Path loss slope model  

Another model used to calculate path loss in indoor environment is the path loss slope. Path loss 

slope are attenuation slopes that are obtained from different indoor environment by performing 

large amount of measurements [7][12]. Path loss slope models obey the distance power law 

model as described in logarithmic distance model below.[7] 

𝑃𝐿(𝑑𝐵)=𝑃𝐿(𝑑𝑜)+10𝑛𝑙𝑜𝑔(𝑑)…………………………………………………………………………………..(4) 

Where, PL(do) is the path loss that is measured at 1Km distance which is given by32.5 +
20 log(𝑓) + 20 log(𝑑)and n is the path loss slope coefficient.  

 

Log-Normal Shadowing Model 

In terrestrial wireless communication, signal propagation may be characterized by such factors as 

path loss, shadowing and fading. Path loss has been defined as the attenuation effect on the 

signal as it propagates from the transmitter to receiver. When the received signal strength 

gradually varies around its mean value, this phenomenon is called shadowing. While fading 

describes the frequent fluctuation in the received signal strength due to the arrival of the signal at 

different time as a result of multipath. 

A simple power law path loss model [8] was chosen for predicting the distance over which a 

reliable communication link can be established between two mobiles. A modified version of the 

power law path loss model is given by [9]. 

𝑃𝐿(𝑑𝑖) = 𝑃𝐿(𝑑𝑜) + 10n𝑙𝑜𝑔
(
𝑑𝑖

𝑑𝑜
)
 + X𝜎………………………………………..(5) 

n = 
𝑃𝐿(𝑑𝑖)−𝑃𝐿(𝑑𝑜)

10log (
𝑑𝑖

𝑑𝑜
)

………………………………………………………(6) 

Where, X𝜎 is a zero-mean Gaussian distributed random variable (in dB) with standard deviation 
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𝜎 (in dB), which attempts to compensate for random shadowing effect where linear regression 

analysis is been employed, the path loss exponent n, can be determine (in mean-square error 

sense) the difference between measured and predicted values of the model yieldthe equation 

below given by [8]. 

n=∑ [𝑃𝐿𝑀(𝑑𝑖) − 𝑃𝐿𝑃(𝑑𝑖)/∑ 10 log (
𝑑𝑖

𝑑𝑜
)………………………………(7)𝑁

𝑖=1
𝑁
𝑖=1  

Where PLM(di) represent measured path loss and PLP (di) represent predicted path loss at any 

distance di, n is the number of the measured data or sample points. The standard deviation is 

equally minimized as[9]. 

𝜎=√1/𝑁∑[𝑃𝐿𝑀(𝑑𝑖) − 𝑃𝐿𝑃(𝑑𝑖)]2......................................................................... (8) 

Also, received power Pr in (dBm) at any ‘D’ from the transmitter, with transmit power Pt in 

(dBm) is given Pr (dBm) = Pt (dBm)-PL (dBm)……………………………….. (9) 

However, for 100m ≤di≤ 1Km using equation. 

Therefore,  𝑃𝐿(𝑑𝑖)= 10𝑙𝑜𝑔((Pt/Pr) dB……………………………………………………(10) 

Recall, path loss exponent indicates the rate at which path loss increases with distance. Path loss 

can therefore be estimated by using data obtained from field measurements, which are 

substituted into equation (6).  

Then, equation (10) becomes:𝑃𝐿(𝑑𝑖) =𝑃𝐿(𝑑𝑜) + 10𝑛𝑙𝑜𝑔(𝑑𝑖
𝑑𝑜
)𝑑𝐵

………………(11) 

Where PL (do) is the reference path loss measured at the reference distance (do), n, is the path 

loss exponent (usually empirically determine by data obtained from field measurements. It is 

significant to select a free space reference distance that is appropriate for the propagation 

environment. In large coverage cellular systems 1km reference distance is commonly used 

whereas in microcellular systems much smaller distance such as 100m to 1Km are used [10]. The 

reference distance should always be in the Far field of the antenna so that near field effect do not 

alter the reference path loss [11]. In this research work we desire to choose do=100m as a 

reference. The path loss exponent n then can be derived statistically between measured and 

predicted path loss. Refer to equation (6), the expression PLM (di) - PLP (di) is an error term with 

respect to n, and the sum of the mean square error, e(n) is therefore express as [11]. 

e(n)=∑ [𝑃𝐿𝑀(𝑑𝑖) − 𝑃𝐿𝑃(𝑑𝑖)]2……………………………………………… . . (12𝑛
𝑖=1 ) 

The value of n which minimize the mean square error (MSE), is obtained by equating the 

derivative of equation (12) above to zero and solve for n. 
𝜕(𝑛)

𝜕𝑛
= 0………………………………………………………………………….(13) 

 

INVESTIGATION AREA AND METHODOLOGY 

Dutse Town is the capital city of Jigawa State, North-Western Nigeria. It is an urban city 

characterized by sites located near moderate and tall mountains, residential and commercials 

buildingsas well as small scale industries and offices. The town has communication towers and 

high density of both human and vehicle traffic. The GSM service providers in the town are 

Airtel, MTN, Globacom and Etisalat operating between 900MHz and 1800MHz, with average 

base station antenna of “30m to 35m” height, transmitting power within the average of 40W.The 

methodology employed for this study is measurement and instrumentation method. A digital 

wheel meter and handheld Spectrum analyzer (AAronia AG HF 2015E spectran) were used to 

measure signal path loss at Garu, Fagoji, Takur and Gida-dubu sites in Dutse town respectively. 

The instrument wasinterfaced with LC software and PC to measure the received signal strength 

(RSS in dBm) while digital wheel meter was used to measure the distance from reference point 

ofBTSs. 
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Data Collection and Analysis 

To derived and optimize empirical model suitable to the area under investigation, fieldRSS 

measurementswere conducted. Table1 below shows the average values of the measured RSS and 

the corresponding values of the measured and predicted path losses for specific distances. 

 

Table 1: Measured and Predicted path losses for Airtel Service Provider 

Distanc

e in ‘m’ 

Average 

power (RSS) 

in (dBm) 

Measured 

PLM(di) in 

(dBm) 

PLP (di) in 

(dBm) 

PLM(di)-

PLP(di) in 

(dBm) 

[PLM (di)-PLP (di) in 

(dBm) 

100 -50 66 66 0 0 

200 -51 67 66+3.01n 1-3.01n 1-6.04n +9.1204n2 

300 -54 70 66+4.77n 4-4.77n 16-38.16n 

+22.7529n2 

400 -57 73 66+6.02n 7-6.02n 49-84.28n 

+36.2404n2 

500 -58 74 66+6.99n 8-6.99n 64-111.84n 

+48.8601n2 

600 -59 75 66+7.78n 9-7.78n 81-140.04n 

+60.5284n2 

700 -62 78 66+8.45n 12-8.45n 144-202.8n 

+71.4025n2 

800 -65 81 66+9.03n 15-9.03n 225-270.9n 

+81.5408n2 

900 -69 85 66+9.54n 19-9.54n 361-362.5n 

+91.0116n2 

1000 -72 88 66+10.00n 22-10.00n 484-440n + 

100.00n2 

 

Table 1, PLM(di) wascomputed from equation (10) and PLP(di) was computed from equation (11) 

using Pt = antilog (RSS/10), while the mean square error were determine using equation (12) 

e(n)= ∑[𝑃𝐿𝑀(𝑑𝑖) − 𝑃𝐿𝑃(𝑑𝑖)]2=  524.3969n2-1656.56n +1425=0 applying equation (13) 
𝜕(𝑛)

𝜕𝑛
= 2(524.3969n)- 1656.56=0 

N=  
1656.56

1048.7938
 =1.6 

The standard deviation 𝜎 (dB), about a mean value is also evaluated using equation (8) 

𝜎=√1/𝑁∑[𝑃𝐿𝑀(𝑑𝑖) − 𝑃𝐿𝑃(𝑑𝑖)]2 

𝜎 =√1/10∑[524.3969(1.6)2 − 1656.56(1.6) + 1425]2 = 3.6dB 

Substituting for PL(do), n and 𝜎 to compensate for the error into equation (5) will lead to 

development of a modified Log-Normal Shadowing Empirical model for Dutse Town and its 

environs given byPL(di) = 66+10(1.6) log(di/do) + 3.6 (dB) 

Therefore the resultant path loss model for Dutse town environment is PL(di) = 66 +16log 

(di/do………(14) 

 

 

RESULT 

 

The procedure for measurement and derivationcarried out leading to the determination of PL(do), 
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n and 𝜎which result to the development of empirical model of Airtel, were repeated for the 

remaining network service providers selected for this research. Table 2 below present the result 

obtained for MTN, Globacom, and Etisalat under the same operating conditions.  

 

Table 2: Reference path loss and standard deviation 

Parameter Airtel MTN Globacom Etisalat 

N 1.6 1.7 1.6 2.1 

𝜎 in (dB) 3.6 3.1 2.4 5.2 

Path loss(do) in 

(dB) 

66 60 68 63 

 

Thepath loss values were substituted into equation (5), and the modified Log-Normal Shadowing 

model for the respective becomes: 

PL (Airtel) (di) = 66 + 10(1.6) Log (di/do) + 3.6 (dB)……………………………(15) 

PL (MTN) (di) = 60 + 10(1.7) Log (di/do) + 3.1 (dB) ……………………………(16) 

PL (Globacom) = 68 + 10(1.6) Log (di/do) + 2.4 (dB) ……………………………(17) 

PL (Etisalat) = 63 + 10(2.1) Log (di/do) + 5.2 (dB) ……………………………….(18) 

Hence, equations 15 - 18 above were used to generate the data in Table 3 below. The data 

presents the measured path lossesat different distance for the GSM operators in the studyarea. It 

also presents the average path losses for the network services and compares with one another. 

 

Table 3: Measured path losses from the proposed modified model 

Distance in (m) Path loss in (dB) 

Airtel Network 

Path loss in(dB) 

MTN Network 

Path loss in (dB) 

Globacom 

Network 

Path loss in (dB) 

Etisalat  Network 

100 69.60 63.10 70.40 68.20 

200 74.42 68.22 75.22 74.52 

300 77.23 71.21 78.03 78.22 

400 79.23 73.34 80.03 80.84 

500 80.78 74.98 81.58 82.88 

600 82.05 76.33 82.85 84.54 

700 83.12 77.67 83.92 85.95 

800 84.05 78.45 84.85 87.16 

900 84.87 79.32 85.67 88.24 

1000 85.60 80.10 86.40 89.20 

Average  80.10 74.27 80.89 82.30 

 

Table 4: Measured and Predicted path losses  

 Airtel MTN Globacom Etisalat 

Average measured path loss in (db) 75.70 70.20 78.30 76.10 

Average predicted path loss in (db) 80.10 74.27 80.89 82.30 

 

Figure 1 and 2 below shows the graphical representations of measured path loss against distance 

and average measure propagation path lossrespectively.  
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Figure 1: measured path loss against Distance 

 

 
 Figure 2: Average measure Propagation Path loss 
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 Figure 3: Average measured and predicted path loss 

 

 

DISCUSSION 

 

Figure 1 presents path loss against distance for the GSM network service providers, considered 

in this research work. From the result graphically plotted, it shows clearly that path loss for the 

GSM operators increases at slightly different rates over the measured distance although its values 

vary from each operator. This is due to the location of the base station or height of the 

transmitting antenna and the compatibility of the environment, like trees, high rise up buildings 

and others factors in the area investigated.Figure 2 presents the overall average of propagation 

path loss measured for GSM operator; Etisalat network has the highest path loss great than that 

of Airtel, MTN, and Globacom with 8.03dB, 2.59dB and 2.20dB respectively. 

 

CONCLUSION AND RECOMMENDATION 

 

An empirical model was developed forplanning and optimizing Global System for Mobile 

Communication (GSM) networks which addresses poor quality of services provided by GSM 

service providers in Dutsetown. The average path losses predicted are 80.10dB, 74.27dB, 80.89 

and 82.30dB, while the measured are 75.70, 70.20, 78.30 and 76.10 respectively. However, 

according to R. Rakesh 2012, the acceptable range between measure and predicted result lies 

between 1 ≤ PL≤ 20dB. Therefore, the variations of the average values obtained lie between 2 to 

7dB, which is within the acceptable range. Therefore, it can be concluded that the modified 

model developed from Log-Normal shadowing model can be useful to GSM network service 

providers for planning and optimization their services in Dutse, Nigeria. The study recommend 

that Nigerian Communication Commission (NCC) which is the regulatory body should mandated 

the GSM service providers in the country to experimentally test their desired scientific model to 

ascertain its practicability at planning stage before the release of the operating license. Similarly, 

future studies should test the practicability of three different types of models and compare their 

suitability at same environment. 
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ABSTRACT 

Rhizobia inoculants are soil bacteria that promote biological nitrogen fixation (BNF). 

Understanding of rhizobia-host genotype association is a critical step in enhancing legume 

productivity. Questionnaires were used to identify the common bean varieties grown in Eastern 

Kenya. The native rhizobia were obtained from the root nodules of MAC 13 and MAC 64 bean 

varieties, which were used for trapping. Afterwards, a greenhouse bioassay was set up in a 

complete randomized design with three replications. Four weeks later, beans were sampled and 

examined for nodule number (NNO), nodule dry weight (NDW), shoot dry weight (SDW), root 

dry weight (RDW), shoot nitrogen (%N) and phosphorus (P). Results demonstrated that highest 

and significant (p<0.001) NDW, SDW and shoot %N content were achieved in a mix of native 

consortium+exotic rhizobia (Biofix), while the highest and significant (p<0.001) P content was 

realized in a consortium of native rhizobia inoculation. Moreover, there was a significant 

interaction (p=0.001) between  rhizobia and bean varieties with Kabuu recording the highest 

NDW, SDW, %N and P contents in a mix of native consortium+exotic rhizobia. Gacere recorded 

the highest NDW and SDW when inoculated with exotic rhizobia. Native rhizobia inoculation 

recorded the highest  shoot %N variability in all bean varieties when compared to exotic and a 

mixture of native+exotic rhizobia. These results show the mutual preference that exists between 

rhizobia and bean varieties and the multistrain synergism between native and exotic rhizobia. 

Further studies should explicate the performance of diverse native rhizobia inoculants used in 

this study under field conditions. 

 

Key words: Biological nitrogen fixation, Rhizobia inoculation, Common bean, Eastern Kenya 

 

INTRODUCTION 

 

Common bean (Phaseolus vulgaris L.) is one of the most important nutritious food legumes in 

the Sub-Saharan Africa (SSA) region (Hillocks, 2011). The crop plays a significant dietary 

function of supplying proteins, essential vitamins and carbohydrates to both urban and rural 

communities (Hamdani and Wani, 2017). According to Thornton et al. (2010), the crop is 

estimated to contribute to more than 50% of the dietary protein to the households in the entire 

SSA with the annual highest consumption per capita being among the low-income people. The 

consumption of common beans varies in the different regions of the globe. For instance, in Latin 

America, the consumption of the crop per capita lies between 4 and 17 kg year-1 (Leterme and 

Muũoz, 2002) and corresponds to their production per acreage. Contrarily, in Eastern Africa, the 

bean consumption per capita is about 50 to 60 kg year-1 with the consumption of the crop being 

relatively higher in Kenya, Rwanda, and Uganda (Canfield et al., 2010).Hence, there is a need to 

enhance the productivity of common beans in Eastern Africa to meet the high consumption 

demand. 
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Despite the importance of common bean crop, its yield potential has not yet been maximized 

especially, in the resource-limited regions such as SSA, where the average production is still less 

than the consumer demand (National Research Council, 2009). The low yield of common bean in 

SSA has been associated partly to the low nitrogen and phosphorus content in the soil. Soil acidic 

conditions exacerbated by phosphorus (P) fixation, aluminum toxicity and drought stress brought 

by climate change are also to blame (Bekunda et al., 2010). Efforts by the smallholder farmers to 

enrich soil using synthetic chemical fertilizers has been derailed by the rising cost of living, high 

cost of farm inputs and limited knowledge on modern agronomic practices (Pretty, 2008).  

 

Common beans in association with plant growth promoting rhizosphere bacteria such as rhizobia 

carry out a significant role in biological nitrogen fixation (BNF). BNF occurs through a high 

energy driven complex reaction where nitrogen from the atmosphere is transformed to ammonia 

by the enzyme known as nitrogenase in the reaction (N2 + 8H+ + 8e- → 2NH3 + H2). The 

reduction of nitrogen into ammonia requires energy in the form of ATP for oxidation of sugars 

and other compounds (Peters and Boyd, 2015). The host plant through the process of 

photosynthesis synthesizes carbohydrates that undergo oxidation and are utilized by the bacteria 

as substrates.  

 

The potential of BNF in enhancing common beans productivity in SSA is limited by unfavorable 

soil and climatic conditions. Soil pH, insufficient nutrient content, temperature and water stress 

being the most restraining factors in bean production (Wekesa et al., 2017). Bio-inoculants 

containing complex formulations of plant growth promoting bacteria have been designed to 

improve early growth, BNF and plant yields. However, most inoculant formulations contain 

exotic bacterial isolates, which may not survive or perform efficiently in SSA due to unfavorable 

edaphic conditions and negative microbial interactions. This necessitates the use of native 

rhizobia strains well adapted to the local ecological conditions and that are effective in 

nodulation and N-fixation with different common bean cultivars grown in that particular 

ecological niche (Sessitschet al., 2002). Common beans unlike other legumes are poor nitrogen 

fixers; however, some common bean genotypes and specific rhizobia strains exhibit high 

potential for N-fixation (Fageria, 2002). In some instances, increasing the diversity of rhizobia 

strains could enhance N-fixation ability of the plants (Remanset al., 2008).  

 

Currently, the research and developmental efforts have consistently focused on overcoming the 

limiting conditions of the production constraints of common bean. The emphasis is mainly 

focusing on abiotic factors while giving minimal regard to biotic factors like rhizobia bacteria 

and local bean germplasms, which have a high potential in developing an effective symbiotic 

nitrogen fixation native rhizobia strains. In addition, rhizobia inoculants can be used to produce 

ecofriendly bio-fertilizers. Besides, the efficiency of BNF in selected common bean varieties 

grown in Eastern Kenya has not been evaluated. Interestingly, native rhizobia isolated from the 

tropical areas of the SSA were found to increase BNF in soil relative to the available commercial 

exotic strains (Chianuet al., 2011). According to the study conducted by Overbeck et al. (2007), 

the BNF between the native rhizobia and native legume plants of genus Desmodium increased 

the level of nitrogen in the soil.  

 

A study by Mburu et al. (2016) on crop diversity in Eastern Kenya indicated that farmers 

maintain a wide diversity of common bean cultivars due to the significant role they play in BNF 

and food security. Previous research has shown the variability of diverse bean lines to form 

nodules and fix nitrogen through BNF. For instance, Subbarao  et al. (1995) and Valentine et al. 
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(2010)  have reported common bean genetic variability in N-fixation activity as a possible reason 

explaining why some bean cultivars accumulate high nitrogen contents under water deficit and 

phosphorus deficient conditions. In this case, it is essential to determine the performance of 

different common bean cultivars grown by smallholder farmers in regards to nitrogen fixation 

and their yield potential in different contrasting environments. The bean lines that show high 

nitrogen fixing potential and improved yield potential could be used for cultivar development. 

 

In this study, we hypothesized that nodulation and BNF effectiveness of a diverse group of native 

rhizobia, exotic rhizobia (Biofix) and their functionality in promoting BNF vary with bean 

genotypes grown by smallholder farmers in Eastern Kenya. The specific objectives of this study 

were; (1) to determine and compare the symbiotic nitrogen fixation effectiveness of native and 

exotic rhizobia nodulating different common bean varieties grown by smallholder farmers in 

Eastern Kenya, (2) to determine whether increasing Rhizobium isolate diversity would enhance 

nodulation and nitrogen fixation in common beans, and (3) to determine the effect of rhizobia 

inoculation on nodulation, growth and shoot nutrition (N and P) content of common bean 

varieties grown in Eastern Kenya. 

 

MATERIALS AND METHODS 

 

Bean variety identification and collection of germplasm 

 

Ten common bean cultivars were identified by conducting an in-person interview with farmers in 

Eastern Kenya. Sixty households were interviewed, 32 households in Embu County and 28 in 

Tharaka Nithi County. The two counties were chosen due to their high production potential of 

diverse common bean cultivars in both upper and lower midland agro-ecological zones. Based on 

the interviews, the preferred bean varieties were; Kasango, Mwitemania brown, Mwitemania 

white, Karoyo, Muviki and Gacere and four non-climbers; Rosecoco, Geturu, Kabuu and 

Kayiero. Confirmation of these bean varieties was done at Kenya Agricultural Livestock and 

Research Organization (KALRO) in Embu, Kenya. A half a kilogram of healthy untreated seeds 

of each bean variety, kept by the interviewed farmers in the previous season before the interview, 

were collected randomly for use in the greenhouse bioassays. 

 

Soil characterization and analysis 

 

Soil samples from four farms; two in each County, were collected before the start of long rainy 

season of March 2015. The sampling of soil was done on diagonal transects from 20 locations in 

each of the selected farms by making cores of 5-20 cm deep using a spade. The spade was 

sterilized before making each core with 5 % sodium hypochlorite solution and then rinsed in 

three changes of sterile water after which it was dried with a sterile cloth. The soil samples were 

mixed thoroughly to make a composite sample, which after drying was sieved through a 2 mm 

diameter strainer to make a homogenous composite soil that was used in the greenhouse. One-

kilogram sample of the composite soil was analyzed for soluble salts in the laboratory by use of 

both physical and chemical methods. Walkley-Black technique was used to establish the carbon 

content. Both Ca and Mg ions were assessed by the use of atomic absorption spectrophotometry 

while Bray-I technique was used to determine soil phosphorus (Robert, 1993; Okalebo et al., 

2002).  
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Preparation of yeast mannitol broth 

 

The yeast mannitol broth was made by combining 1 gram of baker’s yeast, 0.5 g K2HPO4, 10 g 

of Mannitol, 0.2 g MgSO4.7H2O, 0.1 grams of NaCl, as well as 1 gram of CaCO3 so as to give 

the broth. The ingredients were suspended in a liter of distilled water, heated to boil, and mixed 

thoroughly. The Yeast Mannitol media were then autoclaved at a temperature of 121 °C and 

pressure of 15 atmospheres for 15 minutes (Tomaszewska et al., 2012). 

 

Field trap cultures and isolation of native rhizobia 

 

The trap cultures of native rhizobia were set in four selected farms, with no previous rhizobia 

inoculation, in both Counties of Embu and Tharaka Nithi using MAC 64 and MAC 13 bean 

varieties obtained from Kenya Seed Company Limited (Nairobi, Kenya). These two varieties 

were selected because they are compatible with the native rhizobia in Eastern Kenya (Koskeyet 

al., 2017). Quality seeds of both MAC 13 and MAC 64 were selected and planted in each farm 

after tilling. The bean varieties were supplied with phosphorus by applying Triple 

Superphosphate (46.0% P2O5) fertilizer at a rate of 50 kg ha-1. Thirty days after emerging, ten 

bean plants from each farm were randomly sampled and harvested by making a 15 cm radius 

circle around the plant with a cut out section of 20 cm deep using a spade. The clump was then 

lifted slowly and soil carefully removed from the plant roots. The root nodules were detached 

and washed in sterile water to remove soil particles. Nodules were packed in sampling vials 

containing desiccated silica gel and cotton wool and transported to the Microbiology Research 

Laboratory at Kenyatta University, Nairobi, Kenya, for isolation of rhizobia.  

 

In the laboratory, rhizobia were isolated from the root nodules following the procedures 

described by Somasegaran and Hoben (1994). Nodules were surface sterilized by wrapping them 

in a muslin cloth containing 90% alcohol for 1 minute. The nodules were then thoroughly 

washed using six changes of sterilized water after which the small roots were removed. The 

obtained nodules were crushed using a sterile glass rod in a watch glass containing 0.5 ml of 

sterile water. To ensure that proper sterilization was performed, the plates containing Yeast 

Extract Mannitol Agar (YEMA) complemented with Congo red (CR) were used to test the 

sterility (Vincent, 1970). One plate was streaked with a loop full of sterile water (control), the 

second plate was streaked with water used for the sixth change of the root nodules and the third 

plate was streaked by a loop full of the nodule exudates. The plates that had colonies were picked 

and subjected to further purification. If a culture had many colonies, the colonies were 

aseptically transferred to separate plates of YEMA-CR and treated as separate isolates. 

 

Verification of isolated rhizobia 

 

Typical rhizobia were recognized by cultural and morphological appearance, Gram staining, 

biochemical tests such as the production of acidity or alkalinity in YEMA with Bromothymol 

blue and growth on peptone glucose agar (Vincent, 1970). Gram staining was carried out 

following the procedures outlined by Claus (1992). The identity of rhizobia was recognized by 

weak absorption of the Congo-red dye, a characteristic that is not found in any other agro-

bacteria. Other distinct features such as colony shape, elevation, margin, exo-polysaccharide 

(EPS) production were used to identify rhizobia (Maingi et al., 2001). Upon using YEMA 

supplemented with Bromothymol blue indicator, production of yellow coloration was detected, 

an indication of fast growing acidifying rhizobia bacteria (Workalemahu and Assefa, 2007). In 
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the last method, rhizobia bacteria were cultured in plates containing peptone glucose agar, then 

incubated at 28 0C for 48 hours. The absence of bacteria growth was a clear indication of the 

presence of Rhizobium bacteria (Hotter and Scott, 1991). Based on morpho-cultural and 

biochemical features, the native rhizobia isolates were grouped in to nine distinct morphotypes. 

Verification of isolates used in this study as rhizobia bacteria was based on the descriptions 

outlined by Somasegaran and Hoben (1994). 

 

Rhizobia inoculum preparation 

 

Nine pure isolates of native rhizobia (obtained from each distinct morphotype group), exotic 

rhizobia (Biofix) and a mix of all the nine native isolates and exotic rhizobia were aseptically 

transferred into three different identical conical flasks containing 100 ml of YEM broth. The 

consortium of native rhizobia was prepared by mixing all the nine native isolates in equal 

volumes of 1 ml each. Similarly, a mixture of native consortium and exotic isolates were 

prepared by mixing an already prepared consortium of native rhizobia with the exotic isolates in 

equal volume ratio of 1:1. The rhizobia isolates were then incubated in a rotary shaker at 28 0C, 7 

days prior to planting. After 5 days of incubation, the bacteria isolates revealed moderate 

turbidity in YEMB a clear characteristic of viable rhizobia (Workalemahu and Assefa, 2007).  

 

Greenhouse bioassays 

 

Experimental design  

 

The greenhouse experiment was set using a completely randomized design (CRD) with 10 

common bean varieties as the main treatments and four rhizobia inoculants as the sub-treatments. 

The ten bean varieties included Kabuu, Gacere, Geturu, Muviki, Mwitemania brown, 

Mwitemania white, Kasango, Kayiero, Karoyo and Rose coco. Rhizobia inoculants included a 

consortium of native rhizobia (NTV), exotic rhizobia (EXT) - Biofix from MEA limited, Nakuru, 

Kenya, and a mix of native consortium + exotic rhizobia (MIX).  

 

Soil sterilization, seed preparation and pre-germination 

 

A kilogram of homogenously mixed soil (section 2.2) containing sand (1:1 by volume) was 

sterilized and aseptically transferred to sterile pots. Uniform seeds of the ten common bean 

varieties were surface disinfected by submerging them in 95% ethanol for 15 seconds to 

eliminate air and waxy material after which they were submerged in a sterile flask containing 3 

% NaClO for 3 minutes. The seeds were then washed in six changes of sterile water. The bean 

seeds were left in the last change of sterile water for four hours until they were completely 

soaked up. The bean seeds were again washed in two changes of sterile water. A short time later, 

they were aseptically transferred with a sterilized forceps onto the surface of a 2 % water agar 

petri-dish and incubated at a constant temperature of 25 °C until they developed a radical of 

about 1 cm long (Elfeel, 2012).  

 

Planting and inoculation of the seedlings 

 

Three holes were made in the soil medium each one centimeter deep. The water agar pre-

germinated seedlings were aseptically picked with a sterilized forceps and sown one seed for 

every hole. After 5 days of planting, the young seedlings were thinned to two uniform plants per 
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pot and inoculated with an exact quantity of 1 ml of broth having 109Rhizobium microbes using a 

micro-pippete. The seedlings were inoculated with a consortium of native rhizobia (NTV), exotic 

strain (EXT), a mix of native + exotic rhizobia (MIX), and a control, with no rhizobia 

inoculation (CONTROL). Each treatment was then replicated 3 times with 2 plants in each pot.  

 

Crop maintenance and harvesting 

 

Plants were irrigated 2 times a week with sterile water until sampling time. Throughout this time, 

the plant growth and leaf color were frequently noted for any abnormality. During the study 

period, the highest daytime temperature recorded was 30 0C while the lowest was 24 0C. After 28 

days, the three replicates of bean varieties from each treatment were randomly selected, removed 

from pots and separated into shoots, roots, and nodules with each treatment being kept in 

separate sampling bags. The sampled plants were then dried in an oven at a temperature of 70 0C 

until a constant weight was attained. The shoot samples were then analyzed for nitrogen (N) and 

phosphorus (P) (Jensen et al., 2010). 

 

Biomass measurements and determination of shoot nutrients (N and P) content 

 

The dry weights of roots, nodules and shoots were measured and recorded using digital weighing 

balance. Kjedahl procedure was used to determined shoot nitrogen (%N) content (Justes et al., 

1994). Shoot phosphorus was determined by using colorimetric and photometric procedure, 

which involved sulphuric-perchloric acid digestion (Leidi and Rodriguez-Navarro, 2000).  

 

Data analyses 

 

The greenhouse data were tested for homogeneity of variance using Bartlett test before analyses. 

The percentage data were arcsine (√x) transformed, whereas other data were log (x+1) 

transformed wherever it was necessary to achieve the expectations of ANOVA. The data reported 

in tables and graphs was as well back transformed. Two-way ANOVA was used to analyze data 

obtained from the greenhouse experiment based on a completely randomized design. Pearson 

correlation coefficient was used to find out the relationship between growth parameters and 

nitrogen fixation. Wherever applicable, post hoc test was executed using Tukey’s HSD test (P< 

0.05). All statistical analyses were performed using the general linear model (GLM) procedure of 

the Statistical Analysis System (version 9.0) (SAS Institute Inc., Cary, NC, USA). 

 

RESULTS 

 

The soil used in the greenhouse experiment were slightly acidic with a pH of 5.93 (Table 1). The 

soil had moderate amounts of organic carbon (2.8%), total nitrogen (0.24%), potassium (2.7 

cmol/kg) and calcium ions (9.1 cmol/kg). The available phosphorus and magnesium ions were 

slightly higher above the critical limits described by Okalebo et al. (2002). The soil texture was 

sandy clay loam (Table 1).  

 

Forty-one isolates of nodule occupants with morphological, cultural and biochemical 

characteristics of common bean rhizobia as described by Herridge (1982) and Somasegaran and 

Hoben (1994) were isolated from MAC 13 and MAC 64 bean varieties.The 41 isolates were 

grouped into nine distinct morphotypes based on their morpho-cultural and biochemical features. 

All the isolates were Gram-negative rods, fast growers and turned YEMA-BTB from green to 
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yellow. The isolates did not absorb Congo red dye upon culturing in YEMA-CR media and did 

not show any growth in peptone-glucose agar media. The isolates showed varied morpho-cultural 

features including exhibiting white, milky, creamy, firm gummy, soft gummy or watery colonies 

with domed, convex or raised elevations.  

 

From the greenhouse bioassays, inoculation with a mixture of native and exotic rhizobia isolates 

significantly (P< 0.001) enhanced common bean nodulation, recording the highest NNO 

(68.87±6.28 plant-1) and NDW (0.0835±0.007 g plant-1) (Table 2). Bean inoculation with a 

consortium of native rhizobia performed relatively better recording an average of 58.73 ±6.18 g 

plant-1 and NDW of 0.0603±0.006 g plant-1 compared to the inoculation with exotic rhizobia 

alone which recorded an average of 44.20±4.65 nodules plant-1 and NDW of  0.0484 ±0.005 g 

plant-1. There was a significant (P< 0.001) nodulation difference observed across the ten bean 

varieties with Kabuu bean variety recording the highest NNO and NDW (74.42±14.94 plant-1, 

0.0757±0.014 g plant-1 respectively) while Rose cocoa recorded the lowest NNO and NDW 

(17.83±4.54 plant-1, 0.0218±0.006 g plant-1 respectively). As expected, the controls without 

rhizobia inoculation did not show any nodulation. A significant (P = 0.001) interaction between 

rhizobia isolate inoculation and common bean variety was shown with Kabuu bean variety 

recording the highest nodulation (NDW=0.126±0.086 g plant-1) when inoculated with a mixture 

of native + exotic rhizobia (Figure 1). Gacere bean variety recorded the highest NDW when 

inoculated with native rhizobia (0.121±0.019 g plant-1) and exotic rhizobia (0.100±0.005 g plant-

1).  

 

There was a  significant (P< 0.001) difference in shoot dry weight (SDW) of the common bean 

varieties tested  upon inoculation with rhizobia, with a mixture of native consortium + exotic 

rhizobia recording the highest SDW (2.365±0.089 g plant-1) when compared with exotic  

(2.082±0.068 g plant-1) and native rhizobia (2.146±0.079 g plant-1) inoculations (Table 2). The 

control, with no rhizobia inoculation, was the least, producing an average SDW of 1.666±0.048 g 

plant-1. There was a significant (P< 0.001) SDW difference observed across the ten bean varieties 

with Kabuu recording the highest SDW at an average of 2.715±0.159 g plant-1 while Kayiero had 

the least SDW at an average of 1.765±0.114 g plant-1. A significant (P = 0.001) interaction 

between rhizobia inoculation and common bean varieties was shown with Kabuu producing the 

highest SDW in a mix of native + exotic rhizobia (3.257±0.014 g plant-1) (Figure 2).There was a 

significant (P< 0.001) difference in RDW of the ten bean varieties with Muviki recording the 

highest RDW of 0.721±0.0614 g plant-1, while Mwitemania white recorded the lowest RDW 

with an average of 0.401±0.0558 g plant-1 (Table 2). 

 

Results of shoot nitrogen indicated that different rhizobia isolates significantly (P< 0.001) 

enhanced shoot nitrogen in inoculated common beans when compared with the un-inoculated 

controls (Table 3). The multi-strain mixture of both native consortium + exotic rhizobia recorded 

the highest shoot nitrogen at an average of 3.398±0.08 percent; the least shoot percentage 

nitrogen was recorded by the un-inoculated controls at an average of 2.114±0.06 percent. 

Likewise, a significant difference (P< 0.001) in percentage shoot nitrogen of bean varieties 

tested was revealed with Kabuu bean variety producing the highest percentage nitrogen at an 

average of 3.216±0.20 percent (Table 3). Kayiero produced the least shoot percentage nitrogen at 

an average of 2.187±0.12 percent. Moreover, there was a significant (P = 0.006) interaction 

between rhizobia inoculation and bean varieties with Kabuu recording the highest percentage 

nitrogen (3.973±0.067 g plant-1) in a mixture of both the native consortium + exotic rhizobia 

(Figure 3). Muviki bean variety recorded the highest percentage nitrogen (3.753±0.090 g plant-1) 
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when inoculated with native rhizobia, while Gacere bean variety recorded the highest percentage 

nitrogen (2.863±0.071 g plant-1) when inoculated with exotic rhizobia.  

 

Rhizobia inoculation with different isolates revealed a significant difference (P< 0.001) in shoot 

phosphorus compared to un-inoculated controls with native rhizobia showing the highest amount 

of shoot phosphorus at an average of 9293.70±291.12 ppm (Table 3). Inoculation with a mixture 

of native consortium + exotic rhizobia recorded an average of 9000.13±288.92 ppm while exotic 

rhizobia showed an average shoot phosphorus of 8704.27±196 ppm. A significant difference (P< 

0.001) was also revealed among the ten bean varieties with Kabuu recording the highest amount 

of shoot phosphorus at an average of 11740.92±671.99 ppm. The least amount of shoot 

phosphorus was recorded in Kayiero with an average of 6654.25±219.27 ppm (Table 3). In 

addition, there was a significant (P = 0.003) interaction between rhizobia inoculation and bean 

varieties with Kabuu bean variety recording the highest amount of shoot phosphorus in a mixture 

of both the native consortium + exotic rhizobia (14635.33±19.33 g plant-1) and when inoculated 

with exotic rhizobia (10685±15.81 g plant-1) (Figure 4). Muviki bean variety recorded the 

highest amount of shoot phosphorus (12816.67±17.93 g plant-1) when inoculated with native 

rhizobia.  

 

The  analysis on the relative increase in shoot dry weight (SDW) as influenced by different 

rhizobia inoculants revealed a significant difference (P< 0.001) among the ten common bean 

genotypes (Figure 5). However, the relative increase in SDW of Geturu and Karoyo varieties was 

non-significant (P=0.09) compared to that of other varieties upon inoculation with all the 

rhizobia inoculants. Similarly, the relative increase in SDW of Kabuu variety was non-significant 

(P=0.106) compared to that of other varieties upon inoculation with exotic rhizobia inoculant 

(Figure 5). 

 

The shoot nitrogen analysis of different bean varieties revealed a significant difference (P<0.001) 

upon rhizobia inoculation when compared to the non-inoculated controls (Figure 6). There was a 

greater shoot percentage nitrogen variability observed in most of the bean varieties inoculated 

with native rhizobia when compared to those inoculated with exotic and a mixture of native and 

exotic rhizobia. The ten bean varieties produced the highest relative increase in percentage 

nitrogen content due to inoculation with a mixture of both native consortium + exotic rhizobia 

while the least relative increase in percentage nitrogen was observed in exotic rhizobia 

inoculation (Figure 6).  

 

Finally, there was a positive  and a significant correlation (R2 = 0.7361, P<0.0001) between 

nodule dry weight and shoot dry weight where an increase in nodule dry weight resulted to an 

increase in shoot dry weight (Figure 7). Similarly, a positive and a significant correlation (R2 = 

0.4702, P<0.0001) between nodule dry weight and percentage nitrogen was observed (Figure 8).  

 

DISCUSSION 

 

The physic-chemical analysis revealed that the soil from Eastern Kenya was slightly acidic and 

rich in phosphorus content. Phosphorus is crucial to proper development of leaves and dry matter 

in legumes. The slightly acidic nature of the soil could interfere with the maximal functioning of 

nitrogen-fixing rhizobia strains. Kawaka et al. (2014) suggests that bean plants require neutral 

soil for appropriate growth especially when they rely exclusively on symbiotic nitrogen fixation 

for nitrogen acquisition.The presence of microelements such as calcium and magnesium in the 
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soil used in this study is an indication that the soil were suitable for use in the greenhouse since 

most plant tissues require micro-nutrients for their development (Hart et al., 2003). 

 

Generally, the morpho-cultural, biochemical and other phenotypic properties of the 41 rhizobia 

isolates obtained from the field trapping using MAC 13 and MAC 64 climbing bean varieties 

showed a large variation and grouped into nine distinct morphotypes. The morpho-cultural, 

biochemical and Gram staining characteristics confirmed the isolates used in this study as 

common bean rhizobia as described by Somasegaran and Hoben (1994), Hungria (2000) and 

Kawaka et al. (2014). 

 

From the greenhouse study, the inoculation of different common bean cultivars with a multi-

strain mixture of both native consortium and exotic rhizobia revealed a significant increase in 

bean nodulation, shoot biomass and N-fixation. This could be attributed to the multi-strain 

synergistic effect caused by the diverse strains of native and exotic rhizobia applied to the beans 

during inoculation. A proper combination of different infective and effective Rhizobium strains 

enhances nodule occupancy, biological fixation of nitrogen and common bean development. 

These results are similar to those of Hungria et al. (2000) who noted that a combination of 

specific rhizobia strains, which are well adapted to the local ecological conditions, performs 

better in promoting N-fixation and growth of different bean cultivars as compared to the use of 

individual rhizobia strains.  

 

Among the ten common bean genotypes studied, inoculation with a mixture of both native 

consortium + exotic rhizobia produced the highest NDW in Kabuu bean variety, while 

inoculation with exotic rhizobia produced the highest NDW in Gacere bean variety. This NDW 

variability as influenced by different rhizobia inoculations could be associated with the fact that 

there exists rhizobia-bean preference. This could further relate to the genetic variability and the 

type of exudates that the plant produce to attract a specific rhizobia. These results relate to that of 

Triplett and Sadowsky (1992) and Mhamdi et al. (2002), who found that different bean 

genotypes prefer certain rhizobia strains for nodulation and nitrogen fixation. Notably, bean 

inoculation with the consortium of native rhizobia showed a significant increase in root 

nodulation producing a relatively higher NDWthan that of exotic strains. This could be because 

native rhizobia are well adapted to the local agro-climatic and edaphic conditions and moreover, 

native rhizobia have developed a long-term symbiotic association with the existing native bean 

plants. These results relate to the work done by Romdhane et al. (2007) who found out that 

native rhizobia are well adapted to the native bean genotypes and can compete more effectively 

in root colonization when compared to the exotic rhizobia strains.  

 

For shoot dry weight, all rhizobia inoculations revealed a significant difference with a 

combination of native consortium + exotic rhizobia producing the highest SDW and this was 

likely because of the synergistic effects of native and exotic rhizobia isolates in symbiotic 

nitrogen fixation. Common bean (Phaseolus vulgaris L.) is a non-selective plant host and can 

perceive signals for nodulation from different strains of homologous and non-homologous 

rhizobia and this may promote nitrogen fixation, plant growth and development (Mitchell-Olds 

et al., 1998). These findings relate to the study carried out by Zablotowicz et al. (1991) who 

found that increasing rhizobia diversity enhances shoot dry weight in bean plants.There was 

significant SDW differences observed across the ten bean varieties and upon inoculation with the 

three rhizobia inoculants. Additionally, due to the interaction between bean varieties and rhizobia 

inoculation, Kabuu variety recorded the highest SDW upon inoculation with a mixture of native 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

900 | P a g e  
 

+ exotic rhizobia. Inoculation with exotic rhizobia produced the highest SDW in Gacere bean 

variety. These results could suggest that increasing rhizobia diversity increases SDW of bean 

plants. Interestingly, in some bean varieties such as Gacere and Geturu, inoculation with native 

rhizobia was not as efficient in shoot biomass accumulation as that of exotic rhizobia and thus 

there could be a need to introduce other compatible rhizobia strains for maximum bean 

development to be achieved. In support of this, Hungria et al. (2003) observed that for high shoot 

dry weight to be achieved in bean plants, proper combination of Rhizobium strains hasto be 

identified to enhance more competitiveness in nodule occupancy, nitrogen fixation and 

production of shoot biomass. The root biomass of the ten bean varieties varied significantly. The 

difference could be attributed to the bean genotype, which could affect root development 

(Aguilar et al., 2001). On the other hand, rhizobia inoculation did not significantly affect the 

RDW of the 10 bean varieties studied. These findings are similar to those reported by Koskey et 

al. (2017) who reported non-significant difference in RDW of MAC 13 and MAC 64 climbing 

beans inoculated with different rhizobia isolates.  

 

Shoot nitrogen analysis revealed that all rhizobia inoculants enhanced significantly the shoot 

nitrogen when compared with the non-inoculated controls, with the combination of native 

consortium + exotic rhizobia producing the highest percentage nitrogen due to the multi-strain 

synergism between the native and exotic rhizobia. This result suggests that an increase in 

rhizobia diversity could enhance the shoot percentage nitrogen. This also indicates that to 

achieve higher shoot nitrogen content in common bean, the use of native rhizobia alone may not 

be satisfactorily effective and thus there is a necessity to introduce other effective rhizobia strains 

that could offer synergistic benefits to the plants. This study relates to the work done by Maingi 

et al. (2001) who observed that for high shoot nitrogen content in bean plants to be achieved, 

proper combination of Rhizobium strains have to be identified to enhance more effective fixation 

of nitrogen. Similarly, a significant difference in percentage shoot nitrogen of bean varieties 

tested revealed that Kabuu variety recorded the highest percentage nitrogen while Kayiero 

produced the least shoot percentage nitrogen. This variation in percentage nitrogen accumulation 

in plant shoots could be explained by the genetic variation of the beans, which indirectly affects 

the symbiotic association with the rhizobia bacteria found in the plant rhizosphere. This relates to 

the work done by Ramaekers et al. (2010) who noted that for high shoot nitrogen content to be 

accumulated by the bean plants, compatible bean varieties and effective Rhizobium strains have 

to be identified.  

 

The relative increase in SDW and shoot percentage nitrogen of the ten bean varieties as 

influenced by the three rhizobia inoculants varied significantly. Bean genetic variation and the 

difference in chemical exudates signalling rhizobia during root infection could affect bean-

rhizobia compatibility and consequently affecting the performance of BNF process (Ramaekers 

et al., 2010). A greater shoot percentage nitrogen variability observed in most of the bean 

varieties inoculated with native rhizobia could be explained by the fact that native rhizobia are 

well adapted to the local edaphic conditions and have developed a long term symbiotic 

association with the existing local bean varieties.  

 

The positive and significant associations between NDW and SDW, NDW and shoot nitrogen 

confirms the dependence of bean shoot biomass accumulation and nitrogen fixation on 

nodulation. These results support the assertions made by Kawaka et al. (2014) and Koskey et al. 

(2017), that there is a direct association among nodulation, plant growth and nitrogen 

accumulation in legume plants.  
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The shoot phosphorus analysis showed that all plants inoculated with rhizobia showed a 

significant increase with native rhizobia producing the highest phosphorus content. These 

findings are similar to the study by Neilaet al. (2012) who observed that native rhizobia increase 

shoot phosphorus in bean plants. Native rhizobia together with other localized plant growth 

promoting bacteria are known to form synergistic associations that would lead to phosphate 

solubilization in the soil and hence availing phosphorus for plant uptake (Leidi and Rodriguez-

Navarro, 2000). Among the bean genotypes, Kabuu bean variety accumulated the highest shoot 

phosphorus content upon inoculation with all the three rhizobia inoculants. This result suggests 

that specific bean varieties respond well to rhizobia inoculants regardless of the diversity and 

hence such varieties are suitable for cultivation. Therefore, for higher shoot phosphorus content 

to be achieved in common beans, variety response against inoculants should be screened and 

compatible genotypes should be identified. Ramaekers et al. (2010) observed that for high shoot 

phosphorus content in bean plants to be achieved, compatible bean varieties and effective 

Rhizobium strains have to be identified.  

 

 

CONCLUSION 

 

In this study, it was established that Kabuu bean variety responded better to inoculation than any 

other bean varieties. Kabuu bean variety should therefore be considered for further screening for 

other beneficial properties such as yield in different agroecologizal zones in Kenya. The rhizobia 

inoculation functionality varied significantly in nodulation, plant growth parameters and nitrogen 

fixation with the ten common bean varieties tested in the greenhouse. It was evident that a 

mixture of the consortium of native + exotic rhizobia enhanced nodulation, shoot biomass and 

shoot percentage nitrogen content in common bean varieties grown by smallholder farmers in 

Eastern Kenya. Thus, diversification of rhizobia isolates should be considered when developing 

affordable rhizobia biofertilizer inoculants for use by resource limited smallholder farmers in 

bean production. These results demonstrate a key performance of different common bean 

varieties grown by smallholder farmers in regard to nitrogen fixation and form an important step 

towards the selection and development of bean cultivars with high biological nitrogen fixation 

potential. Further studies should elucidate the performance of the various rhizobia inoculants 

used here under field conditions. 
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ABSTRACT 

The task of achieving suitable wastewater disinfection without formation of dangerous 

disinfection by products by chemical disinfectants, as well as increasing need for a versatile 

wastewater disinfection and reuse systems demands for a new technologies for efficient 

disinfection and microbial control mechanism. Titanium dioxide (TIO2) a metal oxide 

semiconductor nanomaterial has proved as a powerful antibacterial, antiviral and antifungal 

properties through diverse mechanism of photo catalytic production of reactive hydroxyl and 

oxygen species on their surfaces in the presence of solar photons hvwhich inhibits enzyme 

activity and DNA synthesis ,damages the bacterial cell components and viruses in wastewater 

that contains these pathogenic agents. This paper reviews the antimicrobial mechanism and 

disinfection efficiency of Titanium dioxide (TIO20 nanoparticle, discusses their merits, 

limitations and applicability for wastewater  disinfection, and highlights research needs by 

involving more people in order to exploit innovative TIO2 nanomaterial in wastewater 

disinfection 

 

INTRODUCTION 

The world health organization (WHO) requires suitable disinfection of wastewater to protect 

public health and ecosystem(WWAP, 2014). The development of new technology to achieve 

suitable disinfection of wastewater without formation of dangerous disinfection by product such 

as organo chlorine compound formed during chlorination disinfection of water containing 

organic matter(Veniri, D Mantzavinos, D. , 2012)Nowadays worldwide, access to safe water of 

about 3.5 billion people are not fulfilled, nearly 2.5 billion people do not have admittance to 

improved sanitation and around 768 million people do not have admittance to improved source 

of water (WWAP,2014). According to some estimation, through 2050 more than 40% of global 

population will live in conditions of severe water stress. The population growth, economic 

development and urban expansion will increase demand of freshwater in the future, which in turn 

will affect water-intensive industries. Among the most water-intensive industries, thermal power 

plants, steel plants and pulp and paper are dominating. For instance, according to different 

sources pulp and paper industry can require from 5 to 20 m3 of water per ton of product (Peter N. 

Williamson, Hudson, QC,2007) and in some cases up to 1000 m3 per ton of product, while in 

sugar industry about 15 m3 is needed per ton of sugar ( Ranade,V.V and Bhandari, VM, 2014) It 

is worth making a point that during recent decades environmental impact of pulp and paper 

industry on water, air and soil was reduced by 80 - 90% [6]. However, environmental policy 

regarding quality of discharged wastewater is tightening, leading to necessity of new solutions 

for water treatment not only for pulp and paper industry but for all water-intensive industries as 

well as industries discharging hazardous wastewater.Water treatment using photocatalysis has 

gained extensive attention in recent years. Photocatalysis is promising technology from green 

chemistry point of view. The most widely studied and used photocatalyst for decomposition of 

pollutants in water under ultraviolet irradiation is TiO2 because it is not toxic, relatively cheap 

and highly active in various reactions(Mantzavinos, D. and Veniri, D. 2011) 

Other existing water disinfection methods 
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The widely known conventional methods of water disinfection are chlorination, ozonisation and 

ultraviolet (UV) irradiation. Chlorination is the application of chlorine and its related compounds 

such as elemental chlorine, (chlorine gas), sodium hypochlorite solution or dry hypochlorite . 

Even though chlorine as disinfectant is cost effective, but cyst forming microorganism survive 

disinfection using chlorine. Another disadvantages of using chlorine for water disinfection is 

that, chlorine chlorine was found to react with natural organic matter in wastewater to form 

undesirable chlorinated disinfection by product (DBP) such as trihalomethane and halo acetic 

acid where many of these products were reported to be carcinogenic(Malatos, et al 2009). 

Furthermore, chlorine in water was reported to be associated with unpleasant taste and odour not 

only by chlorine its self but also from the odorous by product so formed (Malatoet al, 2009). 

 

 

Ozonisation 

This is another method of disinfection where ozone (O3) is produced or generated on site at a 

treatment plant by passing dry oxygen through a system at high voltage electrode system. Ozone 

(O3) is reported to be the strongest oxidizing agent with a very strong disinfection ability and 

was reported to be very effective against pathogenic microbes than chlorination. But, more costly 

and difficult to monitor and control the process under different conditions(Pillai, S., Seery, M., 

Pelaez, M., 2012) 

 

Ultraviolet Water Treatment system(UV Irradiation) 

 

The ultraviolet germicidal irradiation is a wastewater disinfection method that uses ultraviolet 

light of short wave length produced from special type of lamp known as germicidal lamp to kill 

microorganism in wastewater(Zang, Y., Chai, X., and Zeng, J., 2011). Ultraviolet wastewater 

treatment system has been reported to have a very high effectiveness in removing protozoa, for 

example cryptosporidium, Giardia; bacteria for example, campylobacter, salmonella, shigella, 

E.coli; Viruses for example, Entric, Hepatitis A, Norovirus , Rotavirus; but reported not effective 

in removing chemicals from wastewater (Zhang et al, 2012) 

 

Titanium dioxide (TIO2) solar photo catalytic wastewater disinfection method 

 

The Tio2 solar photocatalytic wastewater disinfection method is a new innovation disinfection 

technology which employs semiconductor titanium dioxide (TIO2) as a catalyst and photon 

energy from the sun in the presence of solar concentrating reactors. This technology relies on 

photochemically induced damages by chemical species generated on the Tio2surfarce to the 

pathogenic agent in contact with the catalyst in wastewater (Pillai et al, 2012). The following 

researchers reported the successful application of solar photocatalytic treatment of engineering 

scale treatment of induatrial non-biodegradable persistent water contaminant (Malatoet al, 2009). 

It has been reported that disinfection by photocatalysis is exceptionally effective due to several 

mode of action that can be brought to bear on the pathogenic organism which include viruses, 

bacteria,fungi and algae. Each of these pathogenic agents is associated with challenges in terms 

of structure and defence mechanism such as cyst formation by microorganism can be effectively 

by this method( Mantzavinoset al, 2012). Malatoet al, 2009 reported the main advantages TIO2 

as a catalyst of choice in photocatalytic water disinfection as it operates under ambient 

temperature and pressure , but mainly it has the possibility of using solar light as radiation 

source. 
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Forms of Titanium dioxide (TIO2) 

 

Titanium dioxide chemically written as TIO2 is also known as titanium(IV) oxide or titania is a 

naturally occurring oxide of titanium which exist in three different forms as ores. The three 

different polyforms of TIO2 are anatase, rutile and bookite. Rutile form is orthorhombic and the 

most table form, while anatase and bookite are tetrahedron crystal with a band gap of 3.2 and 3.0 

electron volt (ev) respectively (Pillaiet al, 2012) 

 

Research groups and countries involved in titanium dioxide (TIO2) solar photocatalytic 

wastewater disinfection method. 

 

Research groups who are mostly involved in studying the TIO2photcatalytic disinfection process 

composed mainly of chemists, chemical engineers who are mostly familiar with the terms in 

photochemistry and reactor issues associated with photocatalytic system. Studies has shown the 

gradual growth of TIO2 disinfection research from basic research on laboratory scale to to first 

trial with real disinfection application( Malatoet al, 2009;Blake et al, 2010; Tsai et al, 2010). The 

countries involved in the research on photocatalytic disinfection method are mostly European 

countries example Germany, Spain and in Asia, Japan. 

 

Fundamentals and mechanism of TIO2photocatalysis 

 

The basics of photo physics and photochemistry underlying the heterogenousphotocatalysis 

employing the semiconductor titanium dioxide TIO2 ctalyst have been extensively 

reported(Mantzavinos et al 212). According to (Jin et al, 2010)when photon energy (hv) which is 

greater than or equal to band gap energy of the TIO2 is illuminated on the TIO2 surface , usually 

3.2 for anatase or 3.0 ev for (rutile), the electron will be photo exited to the empty conduction 

band . 

 

Within this review unmodified and modified TiO2 materials (powders and thin films) were 

prepared (Irina, L. 2016). Physico-chemical properties of photocatalytic materials were 

characterized with UV-visible spectroscopy, scanning electron microscopy (SEM), transmission 

electron microscopy (TEM), X-ray photoelectron spectrometry (XPS), inductively coupled 

plasma optical emission spectroscopy (ICP-OES), ellipsometry, time-of-flight secondary ion 

mass spectrometry (ToF-SIMS), Raman spectroscopy,  goniometry, diffuse reflectance 

measurements, thermogravimetric analysis (TGA) and nitrogen adsorption/desorption. 

Photocatalytic activity of prepared samples in aqueous environment was tested using model 

compounds such as phenol, formic acid and metazachlor. Also purification of real pulp and paper 

wastewater effluent was studied. Concentration of chosen pollutants was measured with high 

pressure liquid chromatography (HPLC). Mineralization and oxidation of organic contaminants 

were monitored with total organic carbon (TOC) and chemical oxygen demand (COD) analysis. 

Titanium dioxide powders prepared via sol-gel method and doped with dysprosium and 

praseodymium were photocatalytically active for decomposition of metazachlor. The highest 

degradation rate of metazachlor was observed when Pr-TiO2 treated at 450ºC (8h) was used. The 

photocatalytic LED-based treatment of wastewater effluent from plywood mill using 

commercially available TiO2 was demonstrated to be promising post-treatment method (72% of 

COD and 60% of TOC was decreased after 60 min of irradiation). The TiO2 coatings prepared by 

atomic layer deposition technique on aluminium foam were photocatalytically active for 

degradation of formic and phenol, however suppression of activity was observed. Photocatalytic 
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activity of TiO2/SiO2 films doped with gold bipyramid-like nanoparticles was about two times 

higher than reference, which was not the case when gold nanospheres were used.  

 

Treatment of wastewater containing organic matter 

 

The total amount of wastewater (sewage, industrial and agricultural) globally discharged to water 

bodies is tens of millions of cubic meters per day (Corcoran, E., C. Nellemann, E. Baker, R. Bos, 

D. Osborn, H. Savelli, 2010) According to some estimation, about 80 – 90 % of all wastewater in 

developing countries is not treated (World Water Assesment Programme,2009). For instance, an 

estimated treatment capacity for sewage generated in major cities in India is only about 30 % (R. 

Kaur, B. Pal,2015) Whereas in EU about 82 % of all generated urban wastewaters have received 

secondary treatment in 2009-2010 (European Comission,2013. Amount of industrial wastewater 

varies significantly from country to country. It should be noted that in general almost all water 

utilized for industrial purposes ends up as wastewater. In developing countries quantities of 

wastewater generated by the same type of industry are generally higher. For instance, in 

developed countries steel industry consumes 8 – 10 times lower amount of water per ton of steel 

than in India. The highest contribution to generation of industrial wastewaters is made by water-

intensive industries. The thermal power plants, steel plants and pulp and paper industry were 

reported to be the most water-intensive industries . 

 

Usually before discharge wastewater is treated by primary clarification followed by biological 

process  Tertiary/advanced treatment is not often applied due to high cost of the processes . 

Despite applied treatment, wastewater effluent is characterized by high concentration of organic 

materials, high adsorbable organic halogens (AOX), suspended solids, metal ions, tannins, lignin 

and derivatives, fatty acids, etc Very often COD value of pulp and paper wastewater effluent 

exceeds discharging limits and/or recommendations in EU. Thus, according to best available 

techniques published by the European commission the mean COD value is 103 mg L-1[30]. 

While reported values of COD in pulp and paper effluents varies significantly starting from 592 

mg L-1 up to 9065 mg L-1 depending on the type of the process(V.K. Saharan, D.V. Pinjari, P.R. 

Gogate,2014) Hence, additional treatment should be applied in order to reach discharging limits 

and/or recommendations and minimize and/or prevent negative effect to the environment.   

Titanium dioxide (TIO2) solar photo catalytic wastewater disinfection method 

 

The Tio2 solar photocatalytic wastewater disinfection method is a new innovation disinfection 

technology which employs semiconductor titanium dioxide (TIO2) as a catalyst and photon 

energy from the sun in the presence of solar concentrating reactors. This technology relies on 

photochemically induced damages by chemical species generated on the tio2 surfarce to the 

pathogenic agent in contact with the catalyst in wastewater (Pillai et al, 2012).  

 

Heterogeneous photocatalysis is widely studied phenomenon especially in energyrelated issues, 

purification of water and air, etc. Only in last ten years the number of scientific papers containing 

word photocatalysis or photocatalyst in the title exceeds 9000( J. Herrmann,1999). And each year 

number of articles devoted to photocatalysis is increasing (J. Herrmann,1999). It is not surprising 

because photocatalytic properties of some semiconductors are successfully used worldwide for 

self-cleaning and antifogging surfaces (J.M. Buriak, P.V. Kamat, K.S. Schanze,2014) cancer 

therapy, outdoor air purification, deodorization of indoor air, wastewater purification, etc (T.N. 

Rao, D.A. Tryk, A. Fujishima,2003). Photocatalysis can be defined as a chemical reaction 

induced by absorption of photons by solid material known as photocatalyst (B. Ohtani,2011). It 
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should be mentioned that photocatalyst does not undergo any chemical changes during and after 

reaction. In the literature term catalyst is often used instead of photocatalyst. Probably it occurs 

because some photocatalysts are sometimes used in catalytic reactions as catalysts. But, from 

thermodynamic point of view the concept of catalysis and photocatalysis is different. Thus, 

energy-storing reactions can be driven by photocatalysis (ΔG>0) while catalysis is limited to 

thermodynamically possible reactions (ΔG<0) [10]. Absolute or relative reaction rate in the field 

of photocatalysis is usually referred as photocatalytic activity (B. Ohtani,2011). Photocatalytic 

process in water can be divided on five steps(J. Herrmann, 1999):  Transfer of reactants in water 

to the surface of photocatalysts Adsorption of reactants on the surface  

Photonic activation of surface of photocatalyst and reaction in the adsorbed phase  

 

Desorption of reaction products  

 

Elimination of reaction products from the interface region.  

Generally accepted eexplanation of the main principle of photocatalysis with TiO2 is often 

presented as shown in Figure 1 

 
Figure 1: Simplified scheme of TiO2photocatalysis (J. Herrmann, 2010) 

 

As shown in Figure 1, when photocatalyst (in present case TiO2) absorb the light with energy 

equal or greater than band gap energy of photocatalyst, formation of electronhole pairs occurs. 

The last dissociate into positively charged holes (h+) in valence band (VB) and electrons (e-) in 

conduction band (CB). These charge carriers in the CB and VB reduce and oxidize compounds 

adsorbed on the surface of photocatalyst, respectively. However, recombination of these charge 

carriers can occur (Figure 2) causing absence of chemical reaction. Often in the literature 

decrease or increase of photocatalytic activity is explained by enhanced or supressed electron-

hole recombination, respectively (B. Ohtani,2013). As it was mentioned in recent review (B. 

Ohtani,2013) no direct confirmation of electron-hole recombination during heterogeneous 

photocatalysis was reported, which may appear surprising. However, detection of electron-hole 

recombination is not easy because it proceed with heat liberation.   
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Figure 2: Simplified diagram of electron-hole (e-/h+) recombination (B. Ohtani,2013) 

There are five main physical parameters which are known to influence photocatalytic activity (J. 

Herrmann,2010). Reaction rate as a function of these parameters is shown in Figure 2.   

 
Figure 2: Effect of (I) mass of photocatalyst, (II) wavelength, (III) initial concentration, (IV) 

temperature and (V) radiant flux on photocatalytic activity (J. Herrmann, 2010) 

 

 

As it was reported, initial rates of photocatalytic reaction are directly proportional to mass of 

photocatalyst till certain value after which the function r = f(m) reach plateau (full absorption of 

photons). Optimal mass of photocatalyst (mopt) depends on operating conditions and reactor 

geometry (J. Herrmann,2010). Photocatalytic activity strongly depends on the wavelength of the 

irradiation source (Figure 3.4 II). For instance, for TiO2 with band energy 3.20 eV the irradiation 

with λ ≤ 400 nm is required. Generally kinetics of photocatalytic reactions is described in 
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literature using Langmuir-Hinshelwood mechanism, probably due to its usefulness in modelling 

process:  

    equation 1 

 

where r is true rate constant, K is the constant of adsorption at equilibrium and C is the 

momentary concentration. However, it was demonstrated that rate constants of Langmuir-

Hinshelwood mechanism have no physical meaning for photocatalysis (S. Malato, P. Fernández-

Ibáñez, M.I. Maldonado, J. Blanco, W. Gernjak,2009).The optimum temperature range for 

photocatalytic reactions (Figure 2 IV) is between 20ºC and 80ºC. At very low temperatures 

photocatalyticactivity decreases and desorption of final product becomes rate limiting step. At 

elevated temperatures (above 80ºC) exothermic adsorption of reactant is becoming rate limiting 

step and activity is decreasing (J. Herrmann,2009). Hence, photocatalytic reactions in aqueous 

media are attractive since no heating is required. As presented in Figure 2 (V), the photocatalytic 

activity is proportional to radiant flux (Ф) till certain value. This value significantly varies 

depending on experimental conditions. For instance, when Philips HPK 125 UV lamp was used 

critical flux was estimated to be 25 mW/cm2. Interestingly, under solar irradiation critical flux is 

about 2 – 3 mW/cm2 (S. Malato, P. Fernández-Ibáñez, M.I. Maldonado, J. Blanco, W. 

Gernjak,2009). After this value reaction rate is proportional to square root of radiant flux (Ф1/2). 

Thus, the optimal use of irradiation corresponds to area where photocatalytic activity is 

proportional to radiant flux.  

 

Advanced materials for photocatalysis 
Desired properties and design of photocatalysts 

 

As it was reported previously (O. Carp, C.L. Huisman, A. Reller, 2004) ideal photocatalyst 

should be chemically and biologically inert, stable in photocatalytic reactions, easy to produce 

and use, cheap, not dangerous for humans and environment and efficient under sun irradiation. 

Thus, titanium dioxide, the most studied material for photocatalytic applications (J. Schneider, 

M. Matsuoka, M. Takeuchi, J. Zhang, Y. Horiuchi, M. Anpo, D.W. Bahnemann, 2014) is almost 

ideal photocatalyst. Moreover, TiO2 (P25) is used as reference photocatalyst. Many excellent 

review papers were devoted to titanium dioxide and its photocatalytic properties (R. Fagan, D.E. 

McCormack, D.D. Dionysiou, S.C. Pillai,2016). However, photocatalytic activity of TiO2 and 

other photocatalytic materials is limited leading to low quantum yields (≤ 10%) (B. 

Ohtani,2008). Generally the main limiting factors are (B. Ohtani,2008) 

recombination of electron-hole (e-/h+) pairs;  

requirement of ultraviolet light (UV) at a wavelength shorter than ca. 390 nm(X. Lin, J. Xing, W. 

Wang, Z. Shan, F. Xu, F. Huang, 2007);  

low rates of mass transport between active centers of TiO2 and organic pollutants.  

 

Numerous attempts to design photocatalytic materials with activity higher than that of TiO2 were 

made recently (J.M. Coronado, F. Fresno, M.D. Hernández-Alonso, R. Portela,2013). Lin et al. 

suggested that efficient photocatalyst can be designed by combination of n-type semiconductor 

(with good electron conductivity) with hole-accepting semiconductor with relatively high 

structure openness degree (J.M. Coronado, F. Fresno, M.D. Hernández-Alonso, R. Portela,2013). 

In order to prove this suggestion Bi2O3 (n-type semiconductor) was combined with BaTiO3 

(dielectric and ferroelectric material) and enhanced photocatalytic activity of this material was 

reported for decomposition of methyl orange and methylene blue. The improvement of 
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photocatalytic activity was associated with electric-field-driven electron-hole separation. Other 

coupled semiconductors or heterojunctions such as SnO2/TiO2, TiO2/ZrO2, CdSe/TiO2 , 

BiVO4/TiO2, BiOCl/BiOI, Bi2S3/TiO2 and CdS/TiO2(C. Liu, T. Yang, C. Wang, C. Chien, S. 

Chen, C. Wang, W. Leng, Y. Hwu, H. Lin, Y. Lee, C. Cheng, J.H. Je, G. Margaritondo,2009) etc. 

were studied for photocatalytic applications.  

 

Another way to design photocatalytic materials is to use metal nanoparticles with surface 

plasmon resonance (SPR) as co-catalysts (Y. Yu, P. Zhang, L. Guo, Z. Chen, Q. Wu, Y. Ding, W. 

Zheng, Y. Cao,,2014). The metal nanoparticles with SPR can absorb light in the semiconductor 

and possibly enhance photocatalytic activity. Depending on desired SPR particle size, shape and 

dielectric environment should be modified. The most used co-catalysts for this purpose is gold 

and silver nanoparticles because of intense optical absorption and scattering properties. Thus, 

many scientists reported enhanced photocatalytic activity of TiO2 modified with Au 

nanoparticles in UV and/or visible light region(E. Kowalska, R. Abe, B. Ohtani, 2009;( T. 

Okuno, G. Kawamura, H. Muto, A. Matsuda,2014).   

 

An interesting approach for design of advanced photocatalytic materials were reported by Yu et 

al. (M. Sharma, D. Das, A. Baruah, A. Jain, A.K. Ganguli, 2014). In this work electronic band 

structures and density of states for TiO2nanosheets, nanotubes and nanoparticles were calculated 

using density functional theory (DFT). After that TiO2nanosheets, nanotubes and nanoparticles 

were synthesized and tested for decomposition of 4-chlorophenol. Experimentally obtained band 

structures and photocatalytic activities of prepared materials were in agreement with theoretical 

calculations. Thus, photocatalytic activity ranks in order of nanosheets> nanotubes > 

nanoparticles.  

Materials and methods 

Photocatalytic materials 
Synthesis  

 

Sol-gel technique and atomic layer deposition (ALD) were used for preparation of photocatalytic 

materials. Thin films of TiO2 were deposited on aluminium foam substrate (thickness 3.2 mm, 

bulk density 0.2 g cm-3, purity 98.5 % and porosity 93%). Before deposition, surface of the 

substrates was cleaned ultrasonically in water and ethanol and dried at 100°C. Thin films were 

deposited on 7.5 cm × 2.5 cm substrate.  As a precursor TiCl4 was used, H2O was a source of 

oxygen. The reactor was operated under pressure of about 1 mbar and at temperature 300°C with 

nitrogen as a carrier and purging gas. Thin film of Al2O3 with thickness about 40 nm was 

deposited on aluminum foam prior TiO2 in order to avoid corrosion of substrate The surface of 

aluminum foam was uniformly coated allowing maintaining the porosity and gas permeability of 

the support.   

Experimental setup 
Reactor design  

 

For experiments performed with coatings and powder photocatalysts different types of reactor 

were used. Powder photocatalysts were tested in batch mode with recirculation (Irina, L. 2016) 

using tubular glass reactors (borosilicate glass, inner diameter 0.6 cm) attached to the LEDs. The 

total volume of tubular reactors was 10.7 mL. The volume of model solutions or effluents treated 

using this reactor design was chosen according to experimental time, required volume and 

number of samples. An equation (given in fig. below) was used for calculation of contact time.  
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    equation2 

Where 𝑡𝑐𝑜𝑛𝑡 is contact time (min), 𝑉𝑟 – volume of the reactor (mL), 𝑡 – sampling time (min) and 

𝑉𝑤 – volume of the water in the system at certain sampling point.  

 

DISCUSSION 

Photocatalytic activity of TiO2 powder 

Commercial TiO2 Degussa P25 (without modifications) under UVA irradiation (LEDs) was found 

to be feasible for posttreatment of pulp and paper wastewater received from local plywood mill 

(Irina, L. 2016). Formic acid was a model compound for optimization of experimental 

parameters because it is often found as one of the final intermediates of degradation of more 

complex organic pollutants. Optimal mass of photocatalyst was defined as 0.5 g L-1 based on 

photocatalytic tests performed with formic acid as demonstrated on below in fig 3 

 
Figure 3: Initial rate of formic acid degradation as a function of mass of TiO2 (Irinam L, 2016) 

 

Initial rates of formic acid degradation were estimated according to zero order kinetics for 1 min 

of contact time. From the Figure 5.1 it was concluded that absorption of efficient photons was 

reached at loading of TiO2 0.5 g L-1. Optimal mass of TiO2 obtained in this work is in agreement 

with other studies conducted with model compounds (R. Wu, C. Chen, C. Lu, P. Hsu, M. Chen 

A.2010; Rincón, C. Pulgarin,2004) and real pulp and paper industrial wastewaters (M.Y. Ghaly, 

T.S. Jamil, I.E. El-Seesy, E.R. Souaya, R.A. Nasr,2011; E.C. Catalkaya, F. Kargi, 2008). 

Therefore, this optimal mass of photocatalyst was used in further experiments with phenol and 

plywood mill wastewater. In optimal conditions initial degradation rate of phenol was 0.033 

mmol L-1 min-1 and it was almost completely eliminated after 6 min under irradiation. Detected 

by-products of photocatalytic phenol decomposition were hydroquinone, benzoquinone, catechol 

and formic acid. Formation of hydroquinone, benzoquinone and catechol during phenol 

decomposition using TiO2/UV system was reported earlier (A.M. Peiró, J.A. Ayllón, J. Peral, X. 

Doménech, 2001). According to some studies (A.M. Peiró, J.A. Ayllón, J. Peral, X. 
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Doménech,2001) there are about 20 byproducts generated during photocatalytic decomposition 

of phenol. Results of TOC measurements confirmed that not all intermediates were determined 

(Figure 5.2).  

 
Figure 4: TOC results of photocatalytic phenol degradation  

 

As can be seen from Figure 4, after 6 min of irradiation amount of phenol was about 0.7%, while 

amounts of benzoquinone, catechol, hydroquinone and formic acid were 20%, 7.9%, 6.2% and 

2.9%, respectively. Thus, amount of organic carbon corresponding to detected by-products after 

6 min of contact time was equal to 37.7%, which means that rest 62.3% of TOC is unidentified 

intermediates. After 13 min of contact time mineralization in terms of TOC and COD was 74% 

and 69%, respectively. Apparent quantum yields (QY) for phenol and formic acid degradation 

under optimal conditions were estimated to be 0.98% and 0.8% , respectively. Achieved values 

of QY are in agreement with reported earlier values of about 1% for majority of photocatalytic 

reactions in aquatic environment(A. Mills, S. Le Hunte,1997).   

 

The tannic acid present in plywood mill wastewater effluent (initial concentration  

0.0088 mM) was fully decomposed after 43 min of contact time. Due to photosensitization 

properties of humic substances (like tannic acid)( F. Han, V.S.R. Kambala, M. Srinivasan, D. 

Rajarathnam, R. Naidu,2009), about 45% of this compound was eliminated after 60 min of 

photolysis. Mineralization of organic pollutants presented in wastewater in terms of TOC and 

COD is demonstrated on Figure  

5.    
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Figure 5: Mineralization of organic pollutants in plywood mill wastewater effluent as a function 

of contact time. Insert – degradation of tannic acid vs contact time. Source Irina L,2016 

 

As shown in Figure 5, Irina L, reported thatafter 60 min of photocatalytic wastewater treatment 

TOC and COD removal reach values 60% and 72%, respectively. During first 30 min of contact 

time average TOC removal per power unit of LEDs emission was about 0.14 mg TOC/W. With 

the increase of contact time this value increased up to 1 mg TOC/W and then declined. 

Calculated average oxidation state of carbon atoms (AOSC) confirmed oxidation of organic 

compounds in wastewater leading to changes in AOSC value from -0.8 in the beginning of 

photocatalytic test to +0.7 in the end. Thus, UVA-LED based photocatalytic treatment can be 

considered as promising technique for advanced treatment of post-treatment of industrial pulp 

and paper wastewater effluents.  

 

CONCLUSION  

Photocatalysis is an efficient method which can address environmental issues such as 

purification of water and air. The field of photocatalysis is constantly developing. Scientists are 

preparing new photocatalytic materials in order to improve photocatalytic activity of titanium 

dioxide known as benchmark material. In spite of this fact, titanium dioxide is one of the most 

studied photocatalysts nowadays. This work was devoted to review on disinfection researches 

conducted by group of researchers from Matsunga et al,(1985) to date on TiO2 and modified 

TiO2 materials for photocatalytic water treatment. Materials were prepared in the form of 

powders and thin films. Feasibility of UVA-LED based photocatalytic treatment of plywood mill 

wastewater effluent was demonstrated by Irina L, (2016)Commercially available TiO2 (Degussa 

P25) was used as a photocatalyst. Results suggest that photocatalysis can be successfully applied 

as post-treatment method for industrial effluents (pulp and paper, refinery, textile, etc.) 

containing organic compounds some of which can be recalcitrant. What has been observed in all 

TIO2 disinfection research are all related to reactive oxygen species such as those normally 

associated with irradiated TIO2. Based on the information obtained from the result by recently 

conducted research, we can only conclude that disinfection conditions are highly dependant on 

reactor configuration, light source, type of of TIO2 and organism as reported by various 

researchers. 
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RECOMMENDATIONS 

 

It is important for researchers on TIO2 solar catalytic disinfection of wastewater to continue to 

strive for clearly defined condition for experiments so that comparison can be made between 

targeted organism. The effectiveness of some light sources used for irradiating TIO2 that are not 

rated to have output within the band gap of anatase or rutile phase of the TIO2 suggests that cell 

killing might be effective at very low dose of ultra violet (UV) light.Therefore, far it appears that 

the more we move away from controlled laboratory media, the more challenging it become to 

destroy pathogenic agent because pathogenic agents equip themselves in the wild with with 

defenses which are difficult to overcome. There are multiple mode of  destructive action which 

are characteristic to solar TIO2 photocatalytic disinfection method that can operate 

simultaneously, such as absorption/ trapping, reactive oxygen species and direct and indirect 

photochemistry.Finally, for TIO2 solar photocatalytic disinfection process to lead to industrial or 

large scale application according to (Chong, M.N.,Jin, B., and Saint, C., 2010) who reported that 

recent TIO2 disinfection research that focuses more on disinfection applied to more resistant 

microorganism. It is critical to develop the process up a level where the process is robust that is 

minor to moderate changes to water stream which does not strongly affects the plant efficiency, 

is cheap compared to other disinfection methods, suistainable, easy to implement, easy to 

maintain and operate such as in the less developed countries of the world especially in Afirica, 

low risk regarding health and safety for staff handling TIO2, safe regarding environment. 
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ABSTRACT 

This study addresses the problem of unsteady free convection incompressible MHD fluid flow 

past a semi-infinite vertical porous plate in the presence of a strong magnetic field inclined at an 

angle  to the plate with Hall and Ion-Slip currents. It investigates the effects of Grashof 

number, heat source parameter, suction velocity, time, angle of inclination, Ion-Slip,Hall current 

and mass diffusion parameteron the convectively cooled or convectively heated plate restricted 

to turbulent boundary layer of the flow field.The partial differential equations governing the flow 

problem considered in our study are solved by a finite difference approximation while the 

computation of skin friction, rate of heat transfer and mass transfer at the plate is achieved by 

Newton’s interpolation approximation over the first five points.The results show that the Hall 

current, Schmidt number, Modified Grashof number, heat source parameter, suction velocity, 

time, angle of inclination, Ion-Slip currenton the convectively cooled or convectively heated 

plate affect the velocity, temperature and concentration profiles. Increases in Hall parameter 

cause a decrease in both primary and secondary profiles while increase in Ion Slip current 

parameter leads to increase in primary velocity profiles but a decrease in secondary velocity 

profiles. Consequently, their effects alter the skin friction, rate of mass transfer and the rate of 

heat transfer. 

 

Keywords: Heat transfer, Mass transfer, MHD, Turbulent flow, Semi-infinite plate, Hall and Ion-

Slip currents 

 

INTRODUCTION 

Convection heat transfer 

Convection heat transfer involves the energy exchange between a boundary surface and the 

adjacent fluid due to temperature variations. It’s not possible to separate the problem of heat 

transfer from that of the motion of the fluid, and so a study of the hydrodynamic behaviour of the 

fluid is very much necessary in order to gain an understanding of the heat transfer phenomena 

within a moving fluid. Analysis of this behaviour requires the application of the principles of 

conservation of mass(continuity equation), Newton’s laws of motion (momentum equations), and 

the laws of thermodynamics (energy equation)along with the phenomenological laws like 

Fourier’s laws, Fick’s laws and Newton’s law of viscosity. 

Fluids include both liquids and gases. While liquids are incompressible, gases are compressible, 

having their densities varying with pressure greatly, and also with temperature. 

The study of heat transfer by convection is concerned with the calculation of rates of heat exchange 

between fluids and solid boundaries. Transfer of fluids between solids and fluid involves the mass, 

momentum and heat transfer. Modes of heat transfer are by conduction, convection and 

radiation. 

 

Mass transfer 

The bulk flow of fluid due to pressure gradient occurring at a macroscopic level is a kind of mass 

transfer usually treated in the subject of fluid mechanics. In this work our concern is mass 





Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

918 | P a g e  
 

transfer occurring at a microscopic or molecular level, which deals with the transport of one 

constituent of a fluid solution or gas mixture from a region of higher concentration to a region of 

lower concentration. Heat is transferred in a direction which reduces an existing temperature 

gradient, and mass is transferred in a direction which reduces an existing concentration gradient. 

Drying, evaporation, chemical reaction, absorption, adsorption, solution and so on are all 

instances of mass transfer. 

 

Magnetohydrodynamics (MHD) 

MHD studies the motion of electrically conducting fluid in the presence of a magnetic field. This 

motion leads to induced electric currents on which mechanical forces are exerted by magnetic 

field. The induced electric currents in turn produce induced magnetic field which affect the 

original magnetic field. 

 

Hall and Ion-Slip Currents 

The electrical current density 
→

J  represents the relative motion of charged particles in a fluid. The 

equation of electric current density may be derived from the diffusion velocities of the charged 

particles. The major forces on charged particles are electromagnetic forces. If we consider only 

the electromagnetic forces, we may obtain the generalized Ohm’s law. However, the deduction 

from the diffusion velocity of charged particles is more complicated than the generalized Ohm’s 

law. When electric field 
→

E  is applied, there will be an electric current in the direction of 
→

E . If 

the magnetic field 
→

H  is perpendicular to
→

E  , there will be an electromagnetic force
→→

BJ , which 

is perpendicular to both 
→

E and 
→

H  , which is known as Hall current. For the same 

electromagnetic force, the motion of ions is different from that of electrons, when the 

electromagnetic force is very large (such as in a very strong magnetic field) the diffusion velocity 

of ions cannot be neglected. If we consider the diffusion velocity of ions as well as that of 

electrons, we have the phenomenon of Ion-slip current. 

 

In turbulent flow, the transport mechanism is aided by innumerable eddies. Irregular velocity 

fluctuations are superimposed upon the motion of the main stream, and these fluctuations are 

primarily responsible for the transfer of heat as well as momentum.  

 

The fluid motion may be caused by external mechanical means for example by a fun, pumps, in 

which case the process is called forced convection. If the fluid motion is caused by density 

differences which are created by the temperature differences existing in the fluid mass, the process 

is called free convection or natural convection. In natural convection, flow velocities are produced 

by the buoyancy forces only; hence there are no externally induced flow velocities. As a result, the 

Nusselt number doesn’t depend on Reynolds number.  

 

Buoyant force causes denser parts of the fluid to move downwards and less dense parts to move 

upwards. The density differences can result from various effects such as differences in 

concentration of dissolved matter or in temperature. 

 

Typical examples of turbulent flows are flow around, as well as in cars, Aeroplanes and 

buildings.  
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Yamamoto and Tomoaki (2011) discussed heat transfer degradation in high Prandtl number fluid 

which was evaluated via direct numerical simulation (DNS). Target flow fields were fully 

developed turbulent channel flows imposed a wall-normal magnetic field in the high and low 

Prandtl number conditions (Pr = 5.25 and 0.025, respectively). Values of the bulk Reynolds 

number (Reb = 14,000) and the Hartmann number 

 

(Ha = 0–32) were set to be equivalent to those of the previous experimental study by Yokomine 

et al. The numerical results of the Nusselt number for the high Prandtl number fluid were in good 

agreement with the experimental results. 

 

Xenos M. et al. (2009), researched on methods of optimizing separation of compressible 

turbulent boundary- layer flow over a wedge with heat and mass transfer, the steady, 

compressible, turbulent boundary-layer flow, with heat and mass transfer, over a wedge, is 

numerically studied. The obtained results show that the flow field can be controlled by the 

suction/injection velocity and it is influenced by the dimensionless pressureparameter m. 

 

Shin-ichi et al (2010) studied direct numerical simulation of unstable stratified turbulent flow 

under a magnetic field, in this research; liquid-metals as coolant material in a fusion reactor have 

a significant role in the design of advanced reactors. Using the simulation, they observed that 

with an increase in heat transfer, thermal plume by the effect of buoyancy filled the entire region 

of the channel. In case of an applied magnetic field, it was seen that the turbulence became weak 

with the magnetic field, although the thermal transport was also increased by the buoyancy effect 

of the thermal plume. 

 

Mathew Kinyanjui et al. (2012) investigated a turbulent flow of a rotating system past a semi-

infinite vertical porous plate. They considered the flow in the presence of a variable magnetic 

field. They noted that the Hall current, rotation, Eckert number, injection and Schmidt number 

affect the velocity, temperature and concentration profiles. 

 

Bo Lu et al. (2013) did a study on three dimensional MHD simulation of the electromagnetic 

flow meter for laminar and turbulent flows, their Numerical results show that induced electric 

potential difference at the electrodes agreed with the theoretical values. Simulations also render 

the detailed distributions of induced electric field, current density, electric potential and induced 

magnetic field. Buffetta G. et al. (2012) in their paper, the ultimate state of thermal convection in 

Reyleigh-Taylor turbulence, discusses the so-called ultimate stateof thermal convection, first 

proposed by Kraichnan almost 50 years ago and recently observed in numerical simulations of 

turbulent convection in the absence of boundaries. They focus on numerical simulations of 

turbulence generated by the Rayleigh–Taylor instability in a wide range of Rayleigh and Prandtl 

numbers and results point out to the conclusion that RT turbulence provides a natural realization 

of the ultimate state of thermal convection thus highlighting the relationship between the absence 

of boundaries and the emergence of the ultimate state scaling for global statistical quantities. 

 

Sanvincente E et al. (2013) had an experimental study on natural convection flows in a 

differentially heated open channel configuration. The applications concern the free cooling of 

both the photovoltaic components integrated within the building envelope (double-skin 

configuration) and the building itself. Particular focus is given to the identification of integration 

configurations favorable to both heat transfer on the rear side of components and buoyancy 

enhancement. The test section consists of a vertical channel with two walls composed of 
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different heating modules. In the present investigation the thermal configuration considers one 

wall heated uniformly while the other is not heated. They focus on the kinematic characteristics 

of the flow and convective heat transfer at the heated wall. The experimental evidence shows that 

the flow is neither really turbulent nor purely laminar for the range of Rayleigh numbers 

considered. Although the average characteristics of the flow seem perfectly consistent with the 

results obtained, changes of behavior seem to occur intermittently. 

 

Mohammad Zoynal Abedin et al. (2012) carried out study on turbulence characteristics and 

vertical structures in combined convection boundary layers along a heated vertical flat plate, 

They performed Time-developing direct numerical simulations for the combined-convection 

boundary layers created by imposing aiding and opposing free streams to the pure natural-

convection boundary layer in air along a heated vertical flat plate to clarify their structural 

characteristics. The numerical results reveal that with a slight increase in free stream velocity, the 

transition region moves downstream for aiding flow and upstream for opposing flow. Mathew 

Kinyanjui et al. (2012) investigated a turbulent flow of a rotating system past a semi-infinite 

vertical porous plate. They considered the flow in the presence of a variable magnetic field. They 

noted that the Hall current, rotation, Eckert number, injection and Schmidt number affect the 

velocity, temperature and concentration profiles. 

 

Yasuo Hattori et al. (2006) did investigate on the turbulence characteristics of a natural-

convection boundary layer in air along a vertical plate heated at high temperatures 

experimentally. In their study two-dimensional velocity vectors and instantaneous temperature in 

the boundary layer at a wall temperature up to 300 °C are measured using a particle image 

velocimetry and a cold wire found that heat transfer rates even for a wall temperature of 300 °C 

are well expressed by an empirical formula obtained for low wall temperature and the region of 

transition from laminar to turbulence does not change much with an increase in wall temperature. 

In addition, the profiles of turbulent quantities measured at a wall temperature of 300 °C 

resemble those observed at low wall temperatures, and thus the effects of high heat on the 

turbulent behavior in the boundary layer are quite small. The measured velocity vectors and the 

higher-order statistics, such as skewness and flatness factors of fluctuating velocities and 

temperature, also suggest that the structure of large-scale fluid motions in the outer layer of the 

natural-convection boundary layer, closely connected with turbulence generation, is maintained 

even under high wall temperature conditions. 

 

Specific equations governing fluid flow 

 

The equations governing incompressible unsteady free convection fluid flow in the presence of 

heat and mass transfers are considered. In this study unsteady free convection 

magnetohydrodynamic flow past a semi- infinite vertical porous plate subjected to a strong 

magnetic field inclined at an angle of  to the plate and constant suction is studied. The 

 is taken along the plate in vertically upward direction, which is the direction of flow. 

 

The - axis taken normal to the plate, since the plate is semi- infinite in length and for a two-

dimensional free convective fluid flow the physical variables are functions of . 

The fluid is permeated by a strong magnetic field  where is 

the magnitude of the magnetic field and . 
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Figure 1: showing flow configuration 

 

The continuity equation for the fluid flow under consideration is given by;  

 

   (1) 

 

Since the fluids particle velocity equal to zero because of no-slip condition. On integration 

equation (3.4.9) gives the constant suction velocity  

   (2) 

 

To determine the pressure gradient term in momentum equation 

 

  the momentum equation is 

evaluated at the edge of the boundary layer where  and . The pressure term in the 

direction,  results from the change in the elevation. The body force term in 

eqn. 2.7 along negative  direction is .  Combining the pressure term and the body force 

term gives. 

   (3) 

If the volumetric coefficient of thermal expansion is defined by 
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   (4) 

and the volumetric coefficient of thermal expansion with concentration of the fluid by 

   (5) 

 

From equation (1) and equation (2) we have, 

 

   (6) 

 

The total change in density as a result of temperature and concentration is given by 

   (7) 

From Ohm’s law , where J is the electric current density and is 

the magnetic induction,  which in component form is given as, 

 

 

   (8) 

 

Where the term in equation (2.7) can be simplified as, 

 

   (9) 

 

From the equation of conservation of electric charges , gives constant, this 

constant is zero, since  at the plate which is electrically non- conducting hence  

everywhere in the flow,  due to the geometrical nature of our problem.  

 

Substituting equations (3.5.5) and (3.5.7) in equation (3.4.2) and writing the result in component 

form to obtain; 
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   (10) 

   (11) 

The generalized ohm’s law including the effect of Hall current is written as; 

   (12) 

For the partially ionized fluids the electron pressure gradient may be neglected. 

In this case we consider a short circuit problem in which the applied electronic field =0. Thus 

neglecting electron pressure the x and y components become; 

   (13) 

Expanding the equation we get  

   (14) 

Solving these equations for current density components  

   (15) 

   (16) 

Where  is the hall parameter. 

Substituting equations (3.48) and (3.49) in the momentum equations and introducing the shear 

stress terms  and  yields 

   (17) 

   (18) 

If electrical dissipation function and electromagnetic dissipation terms are 

 neglected the energy equation becomes, 

   (19) 

Finally the concentration equation is given by,    

      (20) 
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Turbulent flow is defined as an eddying motion in which the various quantities show random 

variation with time and space coordinates, so that statistically distinct average values can be 

discerned (Hinze 1974, Reynolds 1976). The basic nature of turbulence can be described as a 

wide spectrum of various sized vortex elements which interact with each other in a highly 

random and unsteady fashion.That is 

 

Thus the continuity equation reduces to 

        (21) 

Averaging and adopting the adopting the Boussinessque approximation on the shear stress terms

;  

          (24) 

From experiment Prandtl deduced that; 

          (25) 

Taking  where   is the Von Karman constant so we have; 

              (26) 

         (27) 

Substituting in equations (17) and (18) we get 

  (28) 

 

(29) 

It is assumed that the induced magnetic field is negligible so that the fluid is permeated by a 

strong field  where is the magnitude of the magnetic field 

and . This assumption hold for small magnetic Raynold’s number.  The equation of 

Electric charge  gives  ; this constant is assumed to be zero, since  

at the plate, which is electrically non-conducting. It implies that  everywhere in the flow. 
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Taking into consideration the Hall current (due to electrons), Ion-slip current (due to ions) and 

collisions between electrons and neutral particles, we obtain a modified Ohm’s law of the form,  

     (30) 

For short circuit problem the applied electric field . Equation (30) becomes   

      (31) 

Solving (31) for   yields, 

       (32) 

       

 (33) 

Where   (Hall parameter) and  (Ion-slip parameter). 

Substituting equation (32) and (33) in equation (28) and (29) from equations we obtain,  

   

   (34)  

   (35) 

   (36)   

And  

      (37)   

 

The following Non Dimensional numbers are used in this paper; 
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It is the ratio of inertia force to the viscous force acting on the fluid. If for any flow this number 

is less than one the inertia force is negligible and on the other hand if it is large, one can ignore 

viscous force and so the fluid can be taken as inviscid. It is given by 

 

  

 ULUL
==Re

 
It plays a role in forced convection; its role is the same as that of Grashof number in natural/free 

convection. 

 

Its critical value governs the transition from laminar to turbulent in forced convection.  

Prandtl number, Pr 

 

It is the ratio of viscous force to thermal force acting on the fluid. It relates the velocity field with 

temperature field, and is the ratio of the transport properties andv , which govern the transport 

of momentum and energy respectively. It plays a role in heat transfer. 

 

The Prandtl number is large when thermal conductivity is less than one and viscosity is large, 

and is small when viscosity is less than one and thermal conductivity is large. 
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This is another non-dimensional number, which usually occurs in natural convention problems. It 

is due to density differences resulting from concentration difference and not temperature 

differences and defined as the ratio of buoyancy forces to viscous forces acting on the fluid. Its 

critical value governs the transition from laminar to turbulent flow in natural/free convection.  

The larger it is the stronger is the convective current. 
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This provides a measure of the relative effectiveness of momentum and mass transport by 

diffusion in the velocity field and concentration boundary layers respectively. 

It relates the velocity field with the concentration field, and is the ratio of the transport properties

Dandv , which govern the transport of momentum and mass respectively. 

Plays a role in mass transfer; its role in mass transfer is the same as that of Prandtl number in 

heat transfer. 

D

v
Sc =  

ydiffusivitmassD

ydiffusivitkinematicmomentumv

−

− )(
 

 Nusselt number, Nu 

This parameter is equal to the dimensionless temperature gradient at the surface. It provides a 

measure of the convection heat transfer occurring at the surface. 

0== x
x
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Sherwood number, Sh 

Is the dimensionless concentration gradient at the surface. It provides a measure of the 

convection mass transfer occurring at the surface. 
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In this study, all the variables with the superscript (*) star will represent dimensional variables 

and non-dimensionalization is based on the following sets of scaling variables. 
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 (41) 

and 

       (42)  

Initial and boundary conditions in non-dimensional form are, 

For  

        (43) 

For  

        (44) 

For   

        (45) 

Method of solution 

Equations (39) to (42) are highly non-linear and therefore exact solutions are not possible, in 

order to solve these equations a fast and stable method for the solution of finite difference 

approximation has been developed together with the initial and boundary condition (43) to (45). 

The profiles given by  are computed by the following algorithms, 

 

            (46) 
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(50) 

Calculation of rates of heat transfer, mass transfer and skin friction 

1.  Theskin friction is calculated from velocity profiles using the equations  
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2.Rate of mass transfer is calculated from the concentration profile using the equation,
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−=

zz

C
Sh      (52) 

The above are calculated by numerical differentiation using Newton’s interpolation formula over 

the first five points, 

 ),4(3),3(16),2(36),1(48),0(25
6

5
iuiuiuiuiux +−+−=      (53) 

 ),4(3),3(16),2(36),1(48),0(25
6

5
ivivivivivy +−+−=      (54) 

 ),4(3),3(16),2(36),1(48),0(25
6

5
iCiCiCiCiCSh +−+−=     (55) 

The rate of heat transfer is calculated from temperature profiles in terms of the Nusselt number 

which is given by, 
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  which implies that   
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     (56) 

DISCUSSION OF RESULTS 

A program was written and run for various values of velocities, temperatures and concentration 

for the finite differences equations (34) to (37) using different values of the parameters

. The velocities are classified as primary velocities (u) and 

secondary velocities (v) along the  and  axes respectively. 

The concentration, velocity and temperature profiles are presented graphically in figures. 

Grashof number corresponding to cooling of the plate by free convection currents 

and Grashof number corresponds to heating of the plate by free convection 

currents. The magnetic parameter signifies a strong magnetic field and Prandtl number 

corresponds to air. 

5.13.1 Figures and tables for ;with ion-slip 

 andEcGctwonmSc ,,,,,,,

x y

( )4.0,0 +Gr

( )4.0,0 −Gr

0.52 =M

71.0Pr =

4.0,0.5,71.0Pr 2 +=== GrM
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Figure 6.3a:Variation of concentration with Schmidt number Sc, with ion-slip 

 
Figure 6.3b: Variation of concentration with Suction velocity , with ion-slip wo
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Figure 6.3c: Variation of concentration with time t, with ion-slip 

From figure 6.3a - 6.3c; , with ion-slip (n); we note that; 

i.)  An increase in mass diffusion parameter Sc causes a decrease in the concentration profiles 

(figure 6.3a) 

ii.) Removal of suction velocity  leads to an increase in the concentration profiles. This is due 

to the fact that this increases the growth of the boundary layers and hence the increase in the 

concentration profiles (figure 6.3b) 

iii.) Increase in time increases the concentration profiles. With time the flow gets to the free 

stream and therefore its concentration increases (figure 6.3c) 

 
Figure 6.4a: Variation of Temperature with heat source parameter , with ion-slip 

( )4.0,0 +Gr

wo
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Figure 6.4b: Variation of Temperature with suction velocity , with ion-slip 

 

 

 
Figure 6.4c: Variation of Temperature with time , with ion-slip 

From figure 6.4a-6.4c; , with ion-slip (n); we note that; 

 i.)  An increase in time t or a decrease in heat source parameter  leads to an increase in  

     temperature profiles  

ii.) Removal of suction velocity  causes increase in temperature profiles. 

ii.) Angle of inclination  causes no effect in temperature profiles  

iii.) An increase in ion-slip parameter causes no effect in temperature profiles 

iv.) An increase in Hall parameter  leads to no effect in temperature profiles 

v.) An increase in mass diffusion parameter Sc causes no effect in temperature profiles. 
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Figure 6.5 a: Variation of Primary velocity with angle of inclination , with ion-slip 

 

 
Figure 6.5 b: Variation of Secondary velocity with angle of inclination , with ion-slip 

 

 

From figure 6.5 a and 6.5 b;  with ion-slip (n); we note that; 

 An increase in the angle of inclination  causes an increase in primary velocity profiles and  

 a decrease in secondary profiles near the plate but away from the plate it  decreases 

 primary velocity but increase in secondary velocity to apoint where both remain 

 uniformly distributed. 
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Figure 6.6 a: Variation of Primary velocity with ion-slip  

 
 

Figure 6.6 b: Variation of Secondary velocity with ion-slip  

From figure 6.6 a and 6.6 b;  with ion-slip (n); we note that; 

 An increase in ion-slip parameter  leads to a negligible increase in primary velocity profiles 

but a decrease in secondary velocity profiles near the plate and remain constantly distributed 

 away from the plate, this is because increase in ion-slip currents cause the force in the direction 

of the fluid flow to decrease leading to a decrease in the secondary velocity of the fluid. Since 

the magnitude of secondary velocity profile is very small, there is a very small increase in 

primary velocity profile with the change in the ion-slip currents. 
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Figure 6.7 a: Variation of Primary velocity with Hall parameter , with ion-slip: 

 
Figure 6.7 b: Variation of Secondary velocity with Hall parameter , with ion-slip: 

From figure 6.7 a and 6.7 b;  with ion-slip (n); we note that; 

An increase in Hall current parameter  causes a decrease in both primary and secondary 

velocity profiles. 

m

m
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Figure 6.8 a: Variation of Primary velocity with Schmidt number Sc, with ion-slip 

 
Figure 6.8 b: Variation of Secondary velocity with Schmidt number Sc, with ion-slip 

From figure 6.8 a and 6.8 b;  with ion-slip (n); we note that; 

An increase in mass diffusion parameter Sc leads to a decrease in primary velocity profiles but 

an increase in secondary velocity profiles near the plate and the velocity profiles remain 

constantly distributed far away from the plate. 

)4.0(,0 +Gr
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Figure 6.9 a: Variation of Primary velocity with heat source parameter , with ion-slip 

 
Figure 6.9 b: Variation of Secondary velocity with heat source parameter , with ion-slip 

From figure 6.5 a and 6.5 b;  with ion-slip (n); we note that; 

 An increase in heat source parameter  leads to a decrease in primary velocity profiles but an   

increase in secondary velocity profiles near the plate and thereafter remain constantly distributed 

far away from the plate .  
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Figure 7.0a: Variation of Secondary velocity with suction velocity , with ion-slip 

 
Figure 7.0b: Variation of Primary velocity with suction velocity , with ion-slip 

From the figures 7.0a and 7.0b,we observe that; 

i.) Removal of suction velocity  leads to a gradual increase in primary velocity profiles near 

the plate to a maximum point after which the primary velocity profiles begin decrease uniformly 

then remain constantly distributed far away from the plate in the free stream (figure 7.0b) 

ii.) Removal of suction velocity  leads to a gradual decrease in secondary velocity profiles 

near the plate to a maximum after which the secondary velocity profiles begin to increase 

gradually then remain constantly distributed far away from the plate in the free streams  

(Figure 7.0a) 
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Figure 7.1a: Variation of Primary velocity with time , with ion-slip 

 
Figure 7.1b: Variation of Secondary velocity with time , with ion-slip 

From the figures 7.1a and 7.1b,we observe that; 

i.) An increase in time t increases the primary velocity profiles. With time the flow gets to the 

free stream and therefore its velocity increases(figure 7.1a) 

ii.) An increase in time t decreases the secondary velocity profiles. With time the flow gets to the 

free stream where the secondary velocity diminishes and therefore decrease in velocity 

profiles(figure 7.1b) 
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Figure 7.2a: Variation of Primary velocity with Modified Grashof , with ion-slip 

 
Figure 7.2b: Variation of Secondary velocity with Modified Grashof , with ion-slip 

From the figures 7.1a and 7.1b,we observe that; 

i.) An increase in the Modified Grashof parameter Gc leads to a gradual increase in primary 

velocity profiles near the plate to a maximum after which the profiles begin to decrease gradually 

to a point in the free stream where the distribution remain constant and parallel to the z axis. 

ii.) An increase in the Modified Grashof parameter Gc leads to a gradual decrease in secondary 

velocity profiles near the plate to a minimum after which the profiles begin to increase gradually 

to a point in the free stream where the distribution remain constant and parallel to the z axis. 

Gc

Gc



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

942 | P a g e  
 

 

 

 

 

 

 

 

 

 

Fig

ure 

7.3

a: 

Var

iati

on 

of 

Pri

mary velocity with time , with ion-slip 

 
Figure 7.3b: Variation of Secondary velocity with time , with ion-slip 

 

 

 

From figures 7.3a to 7.3b,we observe that; 

An increase in time t leads to an increase in primary velocity profiles but a decrease in secondary 

velocity profiles from the curves  respectively near the 

plate and the velocity remain constanly distributed far away from the plate. 
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Figure 7.4a: Variation of Primary velocity with Suction velocity , with ion-slip 

 
Figure 7.4b: Variation of Secondary velocity with Suction velocity , with ion-slip 

From figures 7.4a and 7.4b, we observe that; 

i.) An increasde in Hall parameter or removal of suction velocity wo causes an increase in 

primary velocity profiles, this due to the fact that the effective conductivity decreases with the 

increase in Hall current parameter or removal of suction velocity which reduces the magnetic 

damping force hence the increase in primary velocity profiles. 

ii.) An increase in Hall current parameter or removal of suction velocity profile causes a decrease 

in secondary velocity profiles, this is due to increase in the effective conductivity which 

increases the magnetic damping force hence the decrease in secondary velocity profiles. 
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Figure 7.5a: Variation of Primary velocity with Modified Grashof , with ion-slip 

 
Figure 7.5 b:Variation of Secondary velocity with Modified Grashof , with ion-slip 

 

From figures 7.5a and 7.5b, we observe that; 

 

i.) An increase in modified Grashof number Gc causes an increase in primary velocity profiles 

but as the distance from the plate increases primary velocity profiles exhibit a decrease and 

remain parallel to the z-axis far away from the plate.  

ii.) An increase in modified Grashof number Gc causes a decrease in secondary velocity profiles 

but as the distance from the plate increase secondary velocity profiles exhibit an increase 

gradually and remain parallel to the z-axis far away from the plate. 

 

 

 

4.0, −=GrGc
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Table 5.1 Rate of mass transfer, Pr = 0.71, M2 = 5.0, Gr = +0.4 

 

 Sc Time Sh 

0 1.1 0.25 2.1109 

0.5 1.1 0.25 2.3356 

1 1.1 0.25 2.5862 

0.5 0.7 0.25 2.202 

0.5 0.9 0.25 2.2672 

0.5 1.1 0.25 2.3356 

0.5 1.1 0.25 2.3958 

0.5 1.1 0.35 2.3356 

0.5 1.1 0.5 2.295 

 

From Table 5.1, we observe that; 

i.) Removal of suction velocity causes a decrease in rate of mass transfer  

ii.) Increase in the mass diffusion parameter Sc, leads to an increase in rate of mass 

transfer  

iii.) Increase in time  leads to a decrease in rate of mass transfer  

Table 5.2 : Values of skin friction, and for  

  M Gc Sc Sigma Phi Time  

 

0 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1732 0.02 

0.5 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1689 0.0155 

1 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1652 0.0123 

0.7 0 1.5 0.4 1.1 2 0.5 0.35 -0.1674 0.0141 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 1 1.5 0.4 1.1 2 0.5 0.35 -0.1653 0.0138 

0.7 0.5 1 0.4 1.1 2 0.5 0.35 -0.176 0.0127 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1676 0.0141 

0.7 0.5 2 0.4 1.1 2 0.5 0.35 -0.1609 0.0141 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 0.5 1.5 1 1.1 2 0.5 0.35 -0.2932 0.0244 

0.7 0.5 1.5 2 1.1 2 0.5 0.35 -0.503 0.0417 

0.7 0.5 1.5 0.4 0.7 2 0.5 0.35 -0.1763 0.0155 

0.7 0.5 1.5 0.4 0.9 2 0.5 0.35 -0.1715 0.0147 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 0.5 1.5 0.4 1.1 0.5 0.5 0.35 -0.174 0.0749 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 0.5 1.5 0.4 1.1 3.5 0.5 0.35 -0.1619 0.0135 

0.7 0.5 1.5 0.4 1.1 2 0 0.35 -0.1363 0 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 0.5 1.5 0.4 1.1 2 0.87 0.35 -0.2258 0.04 

 

wo

wo Sh

Sh
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0.7 0.5 1.5 0.4 1.1 2 0.5 0.25 -0.1457 0.0097 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 -0.1673 0.0141 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.5 -0.1942 0.0204 

 

From table 5.2, we observe that; 

i.) An increase in modified Grashof number Gc or an increase in Hall parameter  

leads to a decrease in skin friction  and an increase in skin friction . 

ii.) An increase in the mass diffusion parameter Sc leads to an increase in skin 

friction  but a decrease in skin friction . 

iii.) A decrease in heat source parameter or an increase in time  causes a 

decrease in skin friction  and an increase in skin friction .The removal of 

suction velocity  causes a decrease in skin friction  and an increase in skin 

friction  

iv.) An increase in the angle of inclination  and ion-slip parameter  leads to a 

decrease in both skin frictions  and . 

 

 

Table 5.3 Rate of Convection heat transfer Nu , Pr = 0.71 ,M2= 5.0, Gr = + 0.4 

 
 

  M Gc Sc Sigma Phi Time Nu 

0 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.5 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

1 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0 1.5 0.4 1.1 2 0.5 0.35 2.4073 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 1 1.5 0.4 1.1 2 0.5 0.35 2.7002 

0.7 0.5 1 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 2 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 1 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 2 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 0.7 2 0.5 0.35 2.5487 

0.7 0.5 1.5 0.4 0.9 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 0.5 0.5 0.35 2.2977 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 3.5 0.5 0.35 2.769 

0.7 0.5 1.5 0.4 1.1 2 0 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

m

x y

x y

 t

x y
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0.7 0.5 1.5 0.4 1.1 2 0.87 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.25 2.5636 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.35 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.5 2.5425 

 

From table 5.3, we observe that; 

i.) An increase in the mass diffusion parameter Sc and removal of suction velocity 

causes an increase in the rate of heat transfer  

ii.) An increase in the angle of inclination  and modified Grashof number Gc 

leads to a decrease in the rate of heat transfer  

iii.) An increase in Hall parameter   and Ion-slip parameter  leads to a decrease 

in heat transfer  

iv) A decrease in heat source parameter  or increase in time  causes an increase 

in heat transfer  

Table 5.4 Values of skin friction and for 4.0,0.5,71.0Pr 2 −=== GrM  

   Gc Sc Sigma Phi Time  

 

0 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.00021885 0.00047523 

0.5 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.00042832 -0.00035099 

1 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0005871 -0.00026745 

0.7 0 1.5 0.4 1.1 2 0.5 0.4 -0.0027 -0.00004362 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 1 1.5 0.4 1.1 2 0.5 0.4 0.0019 -0.00059513 

0.7 0.5 1 0.4 1.1 2 0.5 0.4 -0.00017589 -0.00029941 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 2 0.4 1.1 2 0.5 0.4 -0.00071975 -0.0003009 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 1.5 1 1.1 2 0.5 0.4 -0.1264 0.01 

0.7 0.5 1.5 2 1.1 2 0.5 0.4 -0.336 0.0272 

0.7 0.5 1.5 0.4 0.7 2 0.5 0.4 -0.0095 0.0011 

0.7 0.5 1.5 0.4 0.9 2 0.5 0.4 -0.0047 0.00033749 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 1.5 0.4 1.1 0.5 0.5 0.4 0.0062 -0.0011 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 1.5 0.4 1.1 3.5 0.5 0.4 -0.0059 0.00033006 

0.7 0.5 1.5 0.4 1.1 2 0 0.4 -0.0014 0 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 1.5 0.4 1.1 2 0.9 0.4 0.0026 -0.0014 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.3 0.014 -0.00041904 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 -0.0004971 -0.0003137 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.5 -0.0036 0.000081399 
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From Table 5.4, we observe that; 

i.) An increase in Modified Grashof number Gc and an increase in Hall parameter  leads to a 

decrease in skin friction  and an increase in skin friction .  

ii.) An increase in the angle of inclination  and Ion-slip parameter  leads to a slight decrease 

in the skin friction but an increase in the skin friction . 

iii.) An increase in the mass diffusion parameter Sc leads to an increase in skin friction  but a 

decrease in skin friction . 

iv.) A decrease in heat source parameter  removal of suction velocity  and increase in time 

 cause a decrease in skin friction  and an increase in skin friction . 

Table 5.5 Rate of convection heat transfer , for 4.0,0.5,71.0Pr 2 −=== GrM  

 

  m Gc Sc Sigma Phi Time Nu 

0 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.5 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

1 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0 1.5 0.4 1.1 2 0.5 0.4 2.4073 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 1 1.5 0.4 1.1 2 0.5 0.4 2.7002 

0.7 0.5 1 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 2 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 1 1.1 2 0.5 0.4 2.548 

0.7 0.5 1.5 2 1.1 2 0.5 0.4 2.5433 

0.7 0.5 1.5 0.4 0.7 2 0.5 0.4 2.5487 

0.7 0.5 1.5 0.4 0.9 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 0.5 0.5 0.4 2.2977 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 3.5 0.5 0.4 2.769 

0.7 0.5 1.5 0.4 1.1 2 0 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.9 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.3 2.5636 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.4 2.5488 

0.7 0.5 1.5 0.4 1.1 2 0.5 0.5 2.5425 

 

From table 5.5, we observe that; 
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i.) An increase in the modified Grashof number Gc and time  leads to a decrease in rate of heat 

transfer  

ii.) An increase in the mass diffusion parameter Sc, heat source parameter  and removal of 

suction velocity  leads to an increase in the rate of heat transfer  

iii.) An increase in Hall parameter , Ion-slip parameter and angle of inclination   has no 

effect in the rate of heat transfer  

Conclusion 

An analysis of the effects of various parameters on the velocities, temperature and concentration 

profiles on unsteady, free convection incompressible fluid flow past a semi- infinite vertical 

porous plate subjected to strong magnetic field inclined at an angle phi   to the plate with hall 

and ion-slip currents effects has been carried out. In all the considered cases, the applied 

magnetic field was resolved into two components and our work was restricted to the turbulent 

boundary layer.  

In both cases of 0Gr and 0Gr  it is observed that a thin boundary layer is formed near the 

stationary plate. The thickness of these boundary layers increases with increases in either Hall 

parameter m or ion-slip parameter.  

 

It was observed that in the absence of mass transfer and cooling or heating of the plate by free 

convection currents, increases in the Hall parameter m , the mass diffusion Sc, angle of 

inclination , removal of suction velocity 0w leads to no effect in temperature. An increase in 

heat source parameter   leads to a decrease in primary velocity profiles but to an increase in 

temperature profiles and secondary velocity profiles. For both 0Gr and 0Gr increases in the 

Hall parameter m , mass diffusion parameter Sc and removal of suction velocity ow  leads to 

decrease in primary velocity profiles. 

For 0Gr increases in Hall parameter, angle of inclination, time and modified Grashof number 

leads to a decrease in secondary velocity profiles. Whereas increase in mass diffusion parameter 

Sc, heat source parameter and removal of suction velocity leads to an increase in secondary 

velocity profiles. 

For 0Gr increase in mass diffusion parameter Sc and the removal of suction velocity leads to 

an increase in secondary velocity profiles but a decrease in primary velocity and concentration 

profiles. Increase in heat source parameter , angle of inclination, time and modified Grashof 

number Gc leads to an increase in primary velocity profile but a decrease in secondary velocity.  

 It was observed that an increase in the angle of inclination  or ion-slip parameter n  causes an 

increase in primary velocity profiles and a decrease in secondary velocity profiles in both cooling 

and heating of the plate by free convection currents. Increases in Hall parameter leads to 

decrease in both primary and secondary velocity profiles. We also observed that increases in time 

leads to increase in both temperature and concentration profiles, but increase in heat source 

parameter, angle of inclination and removal of suction velocity causes decrease in temperature 

profiles.   

Further,it is seen that the shear stresses increase due to the primary and secondary flows at the 

stationary plate with increase in Hall current parameter for fixed value of M2 ,shear stress due to 

primary velocity x  decreases while shear stress due to secondary velocity y  increases with 

increase in ion-slip parameter n . 

Increases in modified Grashof number Gc leads to an increase in velocity profiles near the plate 

but away from the plate the velocity profiles decrease in the presence of mass transfer and 

cooling or heating of the plate by free convection currents. It was observed that an increase in the 

t

Nu



wo Nu

m n 

Nu
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angle of inclination  leads to a decrease in both skin friction x  due to primary velocity profiles 

and y due to secondary velocity profiles for 0Gr and 0Gr . It was observed that increases 

in Hall parameter m  , modified Grashof number Gc, the removal of suction velocity 0w , or a 

decrease in heat source parameter  leads to a decrease in x  due to primary velocity profiles 

and an increase in y  due to secondary velocity profiles for 0Gr  and 0Gr .  An increase in 

ion-slip parameter n  leads to a decrease in x  due to primary velocity profiles and y due to 

secondary velocity profiles, for 0Gr  but a decrease in x due to primary velocity profiles and 

an increase in y due to secondary velocity profiles for 0Gr . Finally, increase in the angle of 

inclination , ion-slip parameter n , Hall parameter m  ,modified Grashof number Gc and 

decrease in heat source parameter   causes a decrease in the rate of convective heat transfer 

while increase in mass diffusion parameter Sc, time or removal of the suction velocity 0w  leads 

to an increase in rate of convective heat transfer. 

Generally the values of rate of heat transfer Nu for 0Gr  and 0Gr were found to be 

approximately the same. This shows that cooling or heating of the plate by free convection 

currents has no effect on the rate of convection heat transfer at the plate.  

We noted that if heat is supplied to the plate at a constant rate, then the flow field is affected. Due 

to the strong magnetic field, the presence of the hall current affected the flow significantly. 

In the presence of hall current cooling of the plate by free convection current increases the 

thermal boundary layer.  

In the power industry, among the methods of generating electric power is one in which electrical 

energy is extracted directly from a moving conducting fluid. This class of flow has many 

applications in the design of MHD generators, pumps and flow meters. In many cases the flow in 

these devices will be accompanied by heat either dissipated internally through viscous heating, 

joule heating or that produced by electric currents in the walls. We strongly recommend that the 

designers of these devices should take into consideration the effects of the parameters discussed 

in this study. 

 

It is hoped that the results will be useful for applications including nuclear engineering especially 

in designing more efficient cooling system of nuclear reactors and that they can also be used for 

comparison with other problems dealing with Hall current and ion-slip parameter which might be 

more complicated. It is also hoped that the results can serve as a compliment to other studies. 
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ABSTRACT 

Accelerating the national and international innovative approaches for climate change mitigation 

is one of the key drivers for the achieving the objectives especially in developing countries like 

Nigeria where the policy implementation is becoming very difficult. Transport agenciesreducing 

their greenhouse gas emissions are not in their self-interest because the domestic costs outweigh 

the domestic benefits according to their tradition. Several inter-governmental agencies are now 

incorporating innovative climate change mitigation such as managing transportation demand as 

much as possible by reducing the need to travel. This paper aims to review these programs with 

paired goals of assessing their success in promoting these innovation, and identifying newly 

formed innovation Instruments. The paper concludes that all programs reviewed have promoted 

the innovative approaches for climate change mitigation in transport agencies despite with 

incomplete implementation of these policies. The research has recommended that the 

international practices for innovative climate change mitigation approaches should be adopted 

in Nigeria in order to reduce incidents cause by climate change. Similarly, in future programs, 

part of the funding of the transport agencies should be dedicated to programs, doing research for 

new innovative approaches for climate change mitigation in transport agencies and development 

as well.   

 

INTRODUCTION 

Transport infrastructure is one of the pillars of economic development of society and at the same 

time the largest contributor to greenhouse gases (GHG) emission that largely driven by the road 

and air transport. Global transport-related GHG emissions are expected to double by 

2050(Organisation for Economic Cooperation and Development, 2012). Transportation is 

significant to any nation economy, it quality of life and at the same time responsible for the 

greenhouse gases (GHG) emissions that are warming our planet. Scientists warn that global 

emissions cause by human activities must be adjusted in order to prevent it consequences within 

timeframe of decade or we face the consequencesespecially the developing countries where the 

large majority of population of the world lives and where the susceptibility of this climate change 

impacts is extreme. The International Panel on Climate Change (IPCC) defines adaptation as the 

“adjustment in natural or human systems to a new or changing environment”. Whereas The 

International Panel on Climate Change (IPCC) defines mitigation as: “An anthropogenic 

intervention to reduce the sources or enhance the sinks of greenhouse gases.”  In 2007, scientists 

from the International Panel on Climate Change predicted the warming of oceans and melting 

glaciers or ices can create the rise of sea level up to 5 meters by the year 2100.  Transportation 

activities are responsible for up to 23% of world energy-related greenhouse gas (GHG) 

emissions. Besides this, the transport sector is the second largest and second fastest growing 

source of global GHG emissions (Renukappa, 2013).Global transport-related greenhouse gases 

emission (GHG) are expected to double by 2050 if no new innovations and policies has being put 
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in place (Organisationfor Economic Cooperation  and Development, 2012). Evidence from 

scientists has confirm and  claim that climate change presents serious global risks for  various 

sector of endeavor such as water resources, food security, biodiversity, human settlement, health, 

living conditions, and international peace and security. Therefore, climate change demands a 

serious global attention and coordinated response on multiple levels(Renukappa, 2013). 

 

Paris Climate Conference held in December 2015, countries of more than 160 submitted their 

Intended Nationally Determined Contributions (INDCs) as their plan to decrease greenhouse gas 

(GHG) emissions and increase resilience. 140 countries INDCs identify transport as an important 

source of GHG emissions and area where action is needed. 23 countries INDCs identifytheir 

target on transport GHG emission decline and 105 nation states INDCs define their mitigation 

actions(Löhr, Perera, Hill, Bongardt and Eichhorst, 2017)  

 

There are different innovations used in reducing the greenhouse gas emission in transportation by 

various countries in the world. Transportation sector is really a major GHG emission contributor 

that has a lot of discussion but how to de-carbonise the sector are still not defined (Löhr, Perera, 

Hill, Bongardt and Eichhorst, 2017). United State of America prospect to cut it GHG emissions 

from the transportation sector in  cost-effective and more efficient up to 65 percent below 2010 

levels by 2050 is through the improvement of vehicle efficiency, shifting to less carbon intensive 

fuels, travel behavior change, and operating as well(Greene, Baker Jr, Steven and Plotkin, 2011). 

Climate models suggest that Africa’s climate will generally become more variable, with high 

levels of uncertainty regarding climate projections in the Africa Sahel zone. Temperatures in 

West Africa, and particularly the Sahel, have increased more sharply than the global trend 

(Federal Ministry of Environment, 2010). 

 

For Nigeria, a recent study by Department for Food and International Development (DFID) 

(2009) predicts a possible sea level rise from 1990 levels to 0.3 m by 2020 and 1m by 2050, and 

rise in temperature of up to 3.2°C by 2050 under a high climate change scenario. This is based on 

IPCC climate change assumptions, latest research findings and results of a consultation exercise 

in Nigeria. The low estimate predictions are for sea level rise of 0.1 m and 0.2 m by 2020 and 

2050 respectively, and a temperature increase of 0.4 to 1°C over the same time periods (Federal 

Ministry of Environment, 2010). 

 

This paper has focused on the innovation used in Nigeria for mitigation of climate change causes 

by transport, their impact to climate change mitigation and the need to adopt new climate change 

mitigation practicing internationally in order to achieve our goals at national and international 

level. In Nigeria, The Federal Government’s economic growth plan of  Nigeria as of Vision 

20:2020, Economic Transformation Blueprint (2009), has identifies the climate change as a 

threat to sustainable growth in the next decade. The federal government of Nigeria recognized 

climate change as a critical challenge to the world and, in Nigeria, as a potential driver of 

“damaging and irrecoverable effects on infrastructure, food production and water supplies, in 

addition to precipitating natural resource conflicts.” This recognition is an important first step 

towards a climate change adaptation strategy and action plan in transformation Agenda 2011 – 

2015. The agenda adapts the full priority policies and programs to suite into projects, purposely 

to ensure continuity, consistency and commitment of national development determinations. It 

identified 1613 projects across from 20 Ministries; however, the policy and implementation 

framework did not adequately address issues of climate change. In order to reveal the increasing 

importance of climate change issues in Nigeria, the Federal Executive Council in 2012 adopted 
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the Climate Change Policy Response and Strategy. To ensure an effective national response to 

the significant and multi-facetted impacts of climate change, Nigeria has accepted a broadplan, 

as well as a number of specific policies such as low carbon to obtain certain objectives.The 

Nigeria objective is to contribute by taking action to adapt climate change in reducing its impact 

intensity, increasing the resilience, sustainable wellbeing of all Nigerians, minimizing risks by 

adaptive capacity improvement, leveraging new opportunities, and facilitating collaboration 

inside Nigeria and global community as well(Pew Research Center spring, 2015) 

 

LITERATURE REVIEW 

 

Climate change is among of the greatest challenges that our planet is facing in the future. 

Transportation is a major contributor to greenhouse gas (GHG) emissions that result to global 

warming. About one-third of the province’s total GHG emissions in Ontario are coming from the 

transport activitiesand more than 80% originating from road- based transportation. Combating 

climate change impact will require less carbon- rigorous forms from transportation and initiate 

strategies that will reduce the need to travel (Ministry of Transportation Ontario’s, 2009). 

Transportation is essential to nation development, which provides access to goods and services, 

social and economic benefits but if not properly managed, it lead to the extent of severe 

environmental, social and economic damage. UNDESA has conducted a researched which 

predicted that the world population will reach 9 billion by 2075 and most people will live in 

cities by 2025. So far this is already the case in industrialized nations; with rapid changes in 

developing countries that will need assistance to shift toward more sustainable development 

direction. Health concerns and down fall of living conditions caused by traffic congestion and 

pollution has become necessary to invite for moreefficient, economical, socially acceptable and 

environmentally viable transport structures and defining limits to fossil fuel resource use for 

climate change (Commission on Sustainable Development 9 and 18, 2000 and 2010). 

 

Innovation and technology will be an essential in provide responses to climate change, energy 

security and economic growth. The solutions are achievable, affordable and realistic but will 

require full determination work and international cooperation to be successfully implemented. To 

achieve this, we must have a doubleforesight immediately to apply the available decision in 

order to minimize this global emission by the year 2020 and spend in the technologies of the 

future in order to build the capacity to make long-term cuts decision. Copenhagen is the moment 

for the world to signal this commitment and clearly signpost the path to a sustainable future (The 

Climate Group, 2009). 

 

In the context of the work of the Commission on Sustainable Development, the transport theme 

was included in Agenda 21 and the Johannesburg Plan of Implementation as a result of the World 

Summit in Rio de Janeiro in 1992 and since then part of intergovernmental discussions, among 

others highlighted in climate smart department (CSD 9) in the year 2000 and (CSD18) in 2010. 

Transport will also be part of the negotiations at the CSD in 19 May 2011 and an important 

theme in the United Nation Climate Smart Department (UNCSD) in 2012.  In order to keep the 

global temperature increase below 2 degrees Celsius, as recommended in the Copenhagen 

Accord, industrialized countries will need to reduce emissions up to 25-40% below 1990 levels 

by 2020. With regards to developing nations, they would need to reduce GHG emissions of 15-

30% below Business as Usual (BAU) by 2020. For the transport sector alone this would turn to 

0.6-1.3 GtCO2-eq/yr reduction by 2020. This will require determined and coordinated action on 

the side of developing countries with combines domestic action and internationally support 
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actions through: (a) traditional development, including the multilateral development banks 

(MDBs), (b) special climate funds like Global Environmental Facility (GEF) and Clean 

Technology Fund (CTF), as well as (c) dedicated climate mechanisms in the form of Clean 

Development Mechanism (CDM) and Nationally Appropriate Mitigation Actions 

(NAMAs)(Commission on Sustainable Development 9 and 18, 2000 and 2010). 

 

Emission from air transportation is expected to increase with income growth in developing 

countries and an emission from shipping is expected to grow by 150-250% compared to emission 

levels in 2007. According to the International Energy Agency, transport accounts for 13% of all 

global GHG emissions and 23% of global carbon dioxide emissions. Transport energy 

consumption increased by 37% between 1990 and 2005 while carbon dioxide emissions from 

transport anticipatedincreasing by 57% between 2005 and 2030. Road transport alone accounted 

89% of energy use attributed to transport in 2005, and grew by 41% between 1990 and 2005, 

compared to 13% growth in emissions related with non-road modes of transport. Almost 60% of 

total global road transport emissions originate from North America and Western Europe. China 

ranks third in transport related energy consumption and emissions behind the USA and Europe, 

and tripled its consumption of transport related energy between 1990 and 2005(United Nations 

Environment Programme,Green Economic Review, 2011) 

 

The Kyoto Protocol (KP) is a treaty between industrialised and non-industrialised nations that 

was discussed in Kyoto, December 1997in Japan under the United Nations Framework 

Convention on Climate Change (UNFCCC). The treaty was then opened for signing in 1998, 

closed in 1999, and became active later in February 2005. Under this treaty, industrialised 

countries are required to reduce their greenhouse gas emissions by 5.2% compared to 1990 levels 

of emissions but  the agreement has not been endorsed by the USA and a few other leading 

industrialised nations. Nevertheless, the targets for the European Union are set at 8%, the US 7%, 

Japan 6% and Russia 0%, while increases of 8% has been permitted for Australia and 10% for 

Iceland. The introduction of the carbon economy has profound implications for competitiveness 

of cities. The direct implications are that cleaner production. The post-Kyoto discourse on 

climate change and the need to reduce GHG emissions has taken many twists and turns. At first, 

the science behind climate change projections was subject to serious inspection by governments 

which were unwilling to contemplate the large changes that would be required to offset the 

progression of global climate change effects. The recent United Nations Framework Convention 

on Climate Change (UNFCCC) in Copenhagen in 2009 failed to ensure that a legally binding 

deal was signed. Prior to Copenhagen 2009, the Bali Climate Convention in 2007 agreed that 

negotiations would occur on two tracks with working groups dealing with long-term cooperative 

action (LCA) and the Kyoto Protocol (United Nations Environment Programme,Green Economic 

Review, 2011) 

 

The LCA working group was concerned with negotiations on long-term reduction targets for 

developed countries and on the role and potential of developing countries to engage in mitigation 

and adaption activities through technology transfer and support from developed countries. The 

KP working group was concerned with deeper emission cut targets for developed countries, 

potential amendments to KP, and the role of Clean Development Mechanisms (CDM), land use 

change, forestry etc. in reducing emissions. Both LCA and KP negotiations should have been 

concluded by the end of Copenhagen 2009. Perhaps the most significant development at 

Copenhagen was that the accord recognizes – for the first time – the need to restrict global 

warming below 2 degrees Celsius. Yet no binding agreement was obtained, and while a 25-40% 
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reduction in GHGs is required of rich countries according to the IPCC. World Resource Institute 

study indicates that commitments by richcountries range between 13-19% (United Nations 

Environment Programme,Green Economic Review, 2011) 

 

Paris Climate Conference held in December 2015, countries of more than 160 submitted their 

Intended Nationally Determined Contributions (INDCs) as their plan to decrease greenhouse gas 

(GHG) emissions and increase resilience. 140 countries INDCs identify transport as an important 

source of GHG emissions and area where action is needed. 23 countries INDCs identify their 

target on transport GHG emission decline and 105 nation states INDCs define their mitigation 

actions. A high level analysis of the NDC documents carried out by GIZ showed that transport 

has been recognized as one sector of key relevance for climate change. Due to the imperfect 

level of information provided in theofficial NDC documents, more analysis at the country level is 

needed to be able to assess the role of transport in the INDC development and implementation 

process. To gain such insight for the transport sector in rapidly-motorising countries, seven case 

studies were carried out in the following countries namely: Bangladesh, Colombia, Georgia, 

Kenya, Nigeria, Peru and Vietnam. Data for the analysis was gathered through literature 

investigation and stakeholder interviews and complemented by experiences from GIZ’s and 

Ricardo’s day-to-day work in countries. Some of the lessons learnt from these countries are 

(Löhr, Perera, Hill, Bongardt and Eichhorst 2017): 

 

Lack of transport data limits the sectorial ambition. 

 

Not in cooperating key transport actors is essential for ambitious sector targets. 

 

NDC should be more closely associated with transport sector strategies. 

 

Transport authorities need more climate change expertise. 

 

There are different innovations used in reducing the greenhouse gas emission in transportation by 

various countries in the world. Transportation sector is really a major GHG emission contributor 

that has a lot of discussion but how to de-carbonise the sector are still not defined (Löhr, Perera, 

Hill, Bongardt and Eichhorst, 2017).  

 

The scientific evidence is clear that human activity is causing the global climate to change and 

this activities will still persist that will cause more extreme changes. The need to begin reducing 

emissions of CO2 and other GHGs from all human activities sources in transportation sector is 

supported by many independent scientific sources. The 2010 America’s Climate Choices report 

by the U.S. National Academy of Sciences (NAS, 2010) makes it clear that the earth’s climate is 

changing and majority of these changes are due to human activity. The NAS concludes that 

climate change is occurring, caused largely by human activities which causesthreat generally to  

human and natural systems” (NAS, 2010). A report by the U.S. Environmental Protection 

Agency (EPA) in 2010 identified a number of climate change indicators already evident today. 

For example, sea surface temperatures have been warming in the last three decades than any 

other time since large-scale measurement began in the late 1800s, and Arctic sea ice in 2009 was 

24 percent below the 1979 to 2000 historical average. In the United States, seven of the top 10 

warmest years on record for the lower 48 states have occurred since 1990 (EPA, 2010e). To 

mitigate future climate impacts, curbing GHG emissions from all sectors including the 

transportation sector must begin now (Greene, et.al, 2011). 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

957 | P a g e  
 

 

Transportation will have to severely reduce its GHG emissions by 2050 to mitigate the effects of 

climate change. The three scenarios how different combinations of policies, technologies and 

behavior could reduce transportation’s CO2 emissions by anywhere from 15 to 65 percent below 

2010 levels by 2050. However, at present, it is not possible to conclude with confidence 

precisely how great a reduction in transportation sector could happen by 2050 (Greene, et.al, 

2011). 

 

Reducing GHG emissions from all sectors must begin now in order to minimize climate impacts. 

While the role of GHGs in changing global climate is well established, there are disagreements 

about what might constitute unacceptable damage and a range of projected temperature changes 

and resulting impacts. Many governments in developed countries have called for GHG emissions 

to be cut by up to 80 percent by 2050 in order to stabilize atmospheric concentrations of GHG. 

Transportation accounts about fifth of global GHG emissions, reducing emissions from this 

sector must be a key part of a global strategy to combat climate change(Greene, et.al, 2011). 

 

Vehicle ownership in Nigeria is currently low by international standards, standing at 

approximately 29 cars per 1,000 people as of 2010. However, ambition for car ownership is high 

due to the status of increasing income levels expected to bring Nigeria into line with other 

countries based on expected per capita income levels. The combined impact of population 

growth and growing car ownership is expected to increase the private car fleet in Nigeria from 

4.65 million to over 20 million over the forecast period. However, growth in public transport and 

commercial vehicle numbers and activity is expected to be even more pronounced. Passengers 

traveling by public transport are typically served by para-transit, minibuses etc. These vehicles 

are usually privately owned and operated to serve the interests of the owner/operator, with 

intense competition among drivers. GHG emissions are forecast to increase significantly in 

Nigeria over the forecast period, driven by increasing population, economic activity, and wealth, 

reaching over 187 Mt by 2035.So far, Nigeria has no stated CO2 emissions standards for cars. 

The current average emissions level across the Nigerian private car fleet is estimated to be 214g 

CO2/km. This is clearly far behind the standards being adopted in Europe. To put this into 

context, by 2035, emissions levels in Nigeria are likely far to exceed the level currently 

generated by the road transport sector across Sub-Saharan Africa as a whole (133 Mt in 2008) 

(Federal Government Gazette, 2011). In order to reflect the increasing importance of climate 

change issues in Nigeria, the Federal Executive Council adopted in 2012 the Nigeria Climate 

Change Policy Response and Strategy. To ensure an effective national response to the significant 

and multi-facetted impacts of climate change, Nigeria has adopted a comprehensive strategy, as 

well as a number of specific policies. The strategic goal of the Nigeria Climate Change Policy 

Response and Strategy is to foster low-carbon, high growth economic development and build a 

climate resilient society through the attainment of the following objectives (Federal Government 

Gazette, 2011): 

 

Implement mitigation measures that will promote low carbon as well as sustainable and high 

economic growth;  

Enhance national capacity to adapt to climate change;  

Raise climate change related science, technology and to a new level that will enable the country 

to better participate in international scientific and technological cooperation on climate change;  

Significantly increase public awareness and involve private sector participation in addressing the 

challenges of climate change;  
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Strengthen national institutions and mechanisms (policy, legislative and economic) to establish a 

suitable and functional framework for climate change governance. 

 

The country Nigeria is considerably impacted by climate change. The north of the country, for 

example, is highly vulnerable to drought. A recent Bench Research Center global attitudes survey 

found that 65% of Nigerians are very concerned about the threat climate change poses, ahead of 

global economic instability (48%). HE President Buhari has stated in his inaugural speech that 

Nigeria is committed to tackling climate change. Nigeria’s intended nationally determined 

contribution (INDC) demonstrates its determination to contribute to the success of the Paris 

climate summit in December 2015 and to grow its economy sustainably while reducing carbon 

pollution.  The INDC promotes sustainable development and delivering on government 

priorities. The policies and measures included in the Nigeria INDC will deliver immediate 

development benefits and do not compromise sustainable growth, on the contrary. Ambitious 

mitigation action is economically efficient and socially desirable for Nigeria, even when leaving 

aside its climate benefits. The policies and measures alleviate poverty, increase social welfare 

and inclusion, as well as improving individual well-being, which includes a healthy environment. 

Furthermore, by not undertaking these measures, Nigeria would incur significant adaptation 

costs from intensified climate change.  Nigeria has been actively engaged in international climate 

policy negotiations since it became a Party to the UN Framework Convention on Climate 

Change (FCCC) in 1994 ratifying its Kyoto Protocol in 2004. Nigeria submitted its First 

National Communication (FNC) in 2003 and a Second National Communication in February 

2014. Nigeria is host to a number of Clean Development Mechanism projects, as well as projects 

financed by the Adaptation Fund. In September 2012, the Federal Executive Council approved 

the Nigeria Climate Change Policy Response and Strategy. HE, President MuhammaduBuhari, 

The President of the Federal Republic of Nigeria on 26 November 2015, approved the Nigeria 

INDC(Pew Research Center spring, 2015) 

Nigeria institutional framework 

 

Nigeria has created a Special Climate Change Unit (SCCU) within the Federal Ministry of 

Environment with the Secretariat in Abuja, Nigeria. The Unit is created to implement the 

Convention and the protocol activities. The SCC Unit also has responsibility of coordinating the 

activities of the Inter-ministerial Committee on Climate Change with representation from 

various; Finance, Agriculture, water Resources, Energy Commission, Nigeria National 

Petroleum Corporation (NNPC), Foreign Affairs, Nigerian Meteorological Agency (NIMET), 

industry, NGOs (Nigerian Environmental Study/Action Team), and Academic (Centre for 

Climate Change and Fresh Water Resources, Federal University of Technology Minna; Centre 

for Energy , Research and Development, ObafemiAwolowo University Ile-Ife; and 

AbubakarTafawaBalewa University, Bauchi. There is also a Presidential Implementation 

Committee on the Clean Development Mechanism (CDM) in the Presidency. With regards 

toimproving the national capacity to create observational climate data and climate monitoring 

systems, government upgraded the Department of Meteorology in the Ministry of Civil Aviation 

to a full-fledged Nigerian Meteorological Agency (NIMET) in 2003, which now has a Climate 

Research Unit for data generation and climatic information dissemination(Federal Ministry of 

Environment, 2010) 

 

With regards to the political system of theNigeria, the Senate has a standing committee on 

ecology (Senate Committee on Ecology) while the National House of Assembly has a standing 

Committee on Climate Change. Members of these Committees have facilitated the passing of a 
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Climate Change Commission (CCC) Bill in both the House and Senate level. However, there is 

still no timeframe as to the time the CCC will take off. In addition to the Committees, there is a 

National Council on the Environment, made up of representatives of governments at the Federal 

and State levels. The Council meets at irregular intervals to discuss the state of the environment 

in Nigeria (Federal Ministry of Environment, 2010) 

 

Climate Change Adaptation in Nigeria 

The summary of impacts above shows Nigeria to be highly vulnerable to climate change. The 

2014 World Climate Change Vulnerability Index, published by the global risk analytics company 

VeriskMaplecroft, classifies Nigeria as one of the ten most vulnerable countries in the world. A 

recent government study determined vulnerability across Nigeria’s geographical regions, 

focusing on the three principal determinants of vulnerability: adaptive capacity, sensitivity and 

exposure. The relative vulnerability of the six geopolitical zones of Nigeria is shown below. 

There is a general south-north divide. The three northern zones show higher vulnerability than 

those in the south. This reflects the higher rainfall and socio-economic development of the south. 

The south-south shows highest relative variability among the three southern zones, reflecting the 

challenges of coastal flooding and erosion, as well as the impact of petroleum exploration and 

exploitation in that part of the country. The southwest is least vulnerable, the northeast, on the 

other hand, is most vulnerable. Understanding these spatial vulnerabilities is crucial to shaping 

climate-resilient development in Nigeria.  Euro II standards (FGG 2011) were adopted at the end 

of 2011 for all new and imported vehicles. The import of two-stroke motorcycles was banned 

although import of large numbers of these high-polluting three-wheelers prior to the ban means 

that they are wide- spread in many parts of the country. The existing vehicle fleet is made up of 

aging, high- polluting vehicles, majority imported from western countries only when they 

approach the end of their economic life. Cars up to 8 years old can be imported, trucks younger 

than 15 years can be imported and buses less than 10 years old as well(Pew Research Center 

spring, 2015). 

 

Business as Usual Emissions Projections in Nigeria 

Nigeria’s economy and population are both growing rapidly, and the population is attaining a 

higher standard of living. This growth will have a strong impact on future emissions. Following 

careful review of the re-based GDP data for 2010-2014 and official population projections the 

“business-as-usual scenario” was developed as part of the preparation of this INDC. This 

scenario assumes an economic growth at 5%, population growing at about 2.5% per year, all 

Nigerians to have access to electricity (both on-grid and off-grid) and demand is met, industry 

triples its size by 2030. Under this scenario, emissions are projected to grow 114% by 2030 to 

around 900 million tons around 3.4 tons for every Nigerian. Under a high growth scenario, with 

economic growth at 7%, this rises to over one billion tons(Pew Research Center spring, 2015) 

 

Mitigation Potential Assessment of Ghg Emission in Nigeria 

The mitigation assessment in Nigeria could be difficult at the moment because the Nigeria is at 

the phase1 of the INDC. The mitigation actions, which could be undertaken, were assessed in a 

bottom up manner, building on expert assessments of both the challenges facing individual 

sectors, as well as a review of policies and measures already in place. The measures included in 

Nigeria’s INDC are expected to deliver significant development benefits. The mitigation actions 

that bring the largest development benefit are reducing air pollution, indoors and outdoors, with 

enormous immediate health and social benefits. Secondly, innovation in “clean” technologies 

brings resource efficiency and produces more knowledge and jobs than those in “dirty” 
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technologies. Thirdly, fiscal reform is proving an efficient mitigation action. This releases 

significant resources in the budget that can fund investments in efficient infrastructure and other 

fiscal policies, thus creating jobs and fuelling growth. Beyond mitigation actions that could be 

quantified, several qualitative policies and measures have been identified(Pew Research Center 

spring, 2015). 

 

Unconditional Contribution of Ghg Mitigation in Nigeria 

In the event an ambitious, comprehensive legally binding global agreement is reached at Paris 

convention on climate change, Nigeria will make an unconditional contribution of 20 per cent 

below BAU that is consistent with the current development trends and government policy 

priorities. The policies and measures that will deliver these savings are cost-effective, even at the 

current high interest rate, which constrains investment. They include improving energy 

efficiency by 20 percent, 13 GW of renewable electricity provided to rural communities 

currently off-grid, and ending gas broadening(Pew Research Center spring, 2015) 

 

Conditional Contribution of Ghg Mitigation in Nigeria on International Support 

Nigeria can make a significant additional contribution with international support, in the form of 

finance and investment, technology and capacity building. The combined policies and measures 

described below can deliver in a cost-effective manner direct development benefits to the country 

and reduce emissions 45 per cent below BAU. The key measures are an increased level of energy 

efficiency and a significant reduction in the use of generators, while providing access to energy 

for all Nigerians(Pew Research Center spring, 2015). 
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Short-Term Ghg Emission Mitigation in Nigeria 

Introduced regulation related to engine technology, prohibiting the import of two-stroke 

motorcycles and adopting Euro 2 standards as a minimum for all vehicles imported or sold from 

the end of 2011 (FGG 2011)although import of large numbers of these high-polluting three-

wheelers prior to the ban means that they are wide- spread in many parts of the country. The 

existing vehicle fleet is made up of aging, high- polluting vehicles, majority imported from 

western countries only when they approach the end of their economic life. Cars up to 8 years old 

can be imported, trucks younger than 15 years can also be imported and buses less than 10 years 

old as well(Pew Research Center spring, 2015). 

 

Long-Term Ghg Emission Mitigation in Nigeria 

(Pew Research Center spring, 2015): 

Modal shift from air to high speed rail  

Moving freight to rail  
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Upgrading roads  

Urban transit 

Toll roads/ road pricing 

Increasing use of Compressed Natural Gas (CNG) 

Reform petrol/ diesel subsidies 

 

International Policy and Implementation on Ghg Emission Mitigation on Transport 

 

Business Planning 

 

Any organization that carries a business activities, operation or services must have principles and 

certain characteristics peculiar to it. Applying the principle of GHG emission mitigation as 

business priorities, funding requirements and performance measures will ensure that the 

desirable results and outcomes of the program will be achieve efficiently and cost effectively. 

Similarly, the implementation stages should go alone with evaluation, reporting as feedback for 

the purpose of correcting any mistake in the policy or during the implementation periods 

(Ministry of Transportation Ontario’s, 2009). 

 

Standard and Practices 

 

Standardization in any aspect is very important especially in transportation system. Incorporating 

standard in designing, construction, operation and maintenance will seriously help in economy, 

social and environmentally. Pavement design standard make road construction more sustainable 

by maximizing the lifespan of the pavement reduces noise, use of raw material, reuse and 

recycle. These practices will assist in use less energy and less GHG emission (Ministry of 

Transportation Ontario’s, 2009). 

 

Enviromental Impact Assessment 

Transportation infrastructure is one of the major contributors to climate change and therefore 

need environmental assessment in carrying any project. Transportation impacts are well-

understood and some can be predicted base on experience. Therefore, it will be steward to study 

any project that will be undertaken to pass all necessary consideration that may affect the 

environment and offer a proper recommendation (Ministry of Transportation Ontario’s, 2009). 

 

Stakeholder/Shareholder 

 

Appropriate communication and involvement of Stakeholders’ will adds considerable value to 

the program.The earlier they are involved, the better the result, involving the stakeholders are a 

powerful mover for change, while Ignoring them can lead to failure. Their involvement should 

include (British Standard Guideline, 2010): 

 

(a) Focus groups; 

(b) facilitated workshops; 

(c) Early prototyping; 

(d) Simulations. 

 

Employee education and awareness: 

Employees are important tools that any organization use to initiate, implement any new 
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programs. Therefore, it will be necessary to educate them the basic aspect of the GHG emission 

mitigation in a formal and informal approach. This can be obtaining through(Ministry of 

Transportation Ontario’s, 2009): 

Developing workshop 

Lunch and learn 

Ride-sharing 

Provision of shuttle services 

 

Employee Recognition 

Recognizing staff to incorporate sustainable business practices will help drastically in full 

awareness of the subject matter. There is need for celebrating any achievement or initiative 

contributes by any staff because this will encourage them to continue to find means to integrate 

GHG emission mitigation into their activities(Ministry of Transportation Ontario’s, 2009). 

 

Legislation and Regulation 

Legislation and regulation is one of the parameters the planners used in trying to stabilize the 

transportation system. For instant, mandating the use of speed limiters in determining speed, 

prohibition of old age vehicles will all help in reduces GHG emissions, road safety and fuel 

economy(Ministry of Transportation Ontario’s, 2009). 

 

Infrastructure: 

The choices we plan in building infrastructure, how and where to build and how long to stay in 

operation has an impact to our GHG emission. Expansion of road to reduce congestion, 

protecting natural and agricultural land and asses the environmental impact before and after the 

project completion is vital (Ministry of Transportation Ontario’s, 2009). 

 

Public education: 

GHG emission issues are all about changing of people behavior in respect to their daily activities 

for better living. There is need people to be educated on what are expected to change their 

behavior. Medium that is used to achieve this are (Ministry of Transportation Ontario’s, 2009): 

Incorporating GHG emission in beginners’ drivers education curriculum, 

Preparing and distributing books to schools, 

Educating people impact on climate change, 

Educating people on sustainable mode, available mode, travelling information as well as the 

implication of each, 

Organizing conferences for all sort of organization. 

 

Benefits of ghg emission mitigation on transportation (raji, (2017) : 

Shifting to green transportation would help clear the atmosphere of toxic gases since these modes 

of transportation have few to zero emissions.  

Saves you money by embracing green transportation modes like bicycles, multiple occupant cars, 

electric motorcycles, ride sharing etc.This will save you a lot from costs related to buying fossils 

fuels at the filling station. 

Manufacturing and distribution of green vehicles will go along with improving existing transport 

systems. This will lead to creation of more jobs in the transport sector, hence, minimizing social-

economic disparities and building up a sustainable economy.  

Minimize over-reliance on fossil fuels, which drain an economy.  

Improved healthby producing green vehicles that are not harmful to human health, so embracing 
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green transportation will only improve a country’s health status. 

 Reducing the cost of travel due to traffic congestion. 

 

Challenges of ghg emission mitigation on transportation 

Increase in population 

 UNDESA has undertaking that the world population will reach 9 billion by the year 2075 and by 

2025 must people will live cities. This situation has already manifested itself in industrial 

countries and many developing countries are rapidly changing. Improper management of such 

increase in the population will lead to air pollution, shortage of transport infrastructure, 

deterioration of water quality and so forth (Ministry of Transportation Ontario’s, 2009). 

 

Congestion 

A reliable transportation network is essential giving access to goods and services to people. 

Transportation system is the most vital components of business logistic cost in economic 

activities. One third to two third of the expenses of enterprises logistic cost is spending on 

transport (Jeon, 2005). The biggest influence of population in transportation system is traffic 

congestion. Congestion cost losses in business to significant figure of money from £7b to £20b 

on different estimate. Therefore relieving congestion is good to economic, social and 

environmentally (Joseph, 2000). 

 

Creating Green Economy/Reaching Zero Waste 

Transportation network is one of the key drivers in any society, hence we do not have chosen 

between environmental protection and a sound economy. New opportunities can occur from 

protecting the natural environment and reduces our GHG emission (Ministry of Transportation 

Ontario’s, 2009). 

 

METHODOLOGY 

The researcher has used secondary data to carry out this piece of research. Some of the reasons 

that lead to secondary data and not primary source, there is not much literature on the context of 

GHG emission even at the federal government of Nigeria level talk less on private sector in the 

country. Therefore, the researcher has used Intended Nationally Determined Contributions 

(INDCs) documents submitted by Federal Republic of Nigeria, International Panel on Climate 

Change (IPCC), UN Framework Convention on Climate Change (FCCC) in 1994 ratifying its 

Kyoto Protocol in 2004, U.S. National Academy of Sciences and other few journals on GHG 

emission mitigation in Nigeria. Nigeria is one of the African countries that are located in West 

Africa which is the most populated country in the entire Africa, with about 155 million people in 

2011, about one-sixth of the entire continent. The country is predicting to be among strongest 20 

economic countries in the world and therefore call for GHG emission mitigation is equally 

important before the scenario of negative impact on climate change become out of control. 

 

RESULTS AND DISCUSSION 

Transportation system is one of the organs of any developed or developing nation which cannot 

do without it. The functionality of any sector in the world will never be operated efficiently 

without good existence of transport. Movement of goods, services and companies rely on 

transportation activities to make their function are all part of transport family. Therefore, human 

being cannot adopt full live without transportation system and at the time transportation system 

is one of the major contributor of greenhouse gas emission that create a lot of negative impact in 

our planet. From what is happening today and base on experience, live is not complete without 
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transportation system. Since we cannot escape from this sector, there is need to improve how 

transportation system carry out their day to day activities including other companies that rely 

their function on transport to reduces this greenhouse gas emission to our planet. There are a lot 

practices adopted in the world with the intention of mitigation the greenhouse gas emission in 

transportation activities to our planet such as improvement of technology, human behavior, 

changing of fuel technology among other. 

 

Nigeria has been actively engaged in international climate policy negotiations since it became a 

Party to the UN Framework Convention on Climate Change (FCCC) in 1994 ratifying its Kyoto 

Protocol in 2004. Nigeria submitted its First National Communication (FNC) in 2003 and a 

Second National Communication in February 2014. Nigeria is host to a number of Clean 

Development Mechanism projects, as well as projects financed by the Adaptation Fund. In 

September 2012, the Federal Executive Council approved the Nigeria Climate Change Policy 

Response and Strategy. Recently, His Excellency, President MuhammaduBuhari, The President 

of the Federal Republic of Nigeria on 26 November 2015, approved the Nigeria INDC. 

According to the World Climate Change Vulnerability Index, published by the global risk 

analytics company VeriskMaplecroft in 2014, Nigeria has been classified as one of the ten most 

vulnerable countries in the world. Secondly, Nigeria’s economy and population are both growing 

rapidly, and the population is attaining a higher standard of living. This growth will have a strong 

impact on future emissions. 

 

A recent government study determined vulnerability across Nigeria’s geographical regions, 

focusing on the three principal determinants of vulnerability. The relative vulnerability of the six 

geopolitical zones of Nigeria shows that the three northern zones illustrate higher vulnerability 

than those in the south. This reflects the higher rainfall and socio-economic development of the 

south. The south-south shows highest relative variability among the three southern zones, 

reflecting the challenges of coastal flooding and erosion, as well as the impact of petroleum 

exploration and exploitation in that part of the country. The southwest is least vulnerable, the 

northeast, on the other hand, is most vulnerable. Understanding these spatial vulnerabilities is 

crucial to shaping climate-resilient development in Nigeria. Therefore, Nigerian has understood 

and experienced the negative impact of GHG emission to our planet. The submission of Intended 

Nationally Determined Contributions (INDCs) by the Nigeria government is a positive 

movement in supporting the international community in trying to reduce or mitigates greenhouse 

gas emission to our planet. So far Nigeria is at the phase 1 of the INDC submitted documents 

that is not more preparation and planning of the implementation stage. Nevertheless, Nigeria 

government were able to introduced regulation as start and short term GHG emission mitigation 

related to engine technology, prohibiting the import of two-stroke motorcycles and adopting 

Euro 2 standards as a minimum for all vehicles imported or sold from the end of 2011 (FGG 

2011) although import of large numbers of these high-polluting three-wheelers prior to the ban 

means that they are wide- spread in many parts of the country. The existing vehicle fleet is made 

up of aging, high- polluting vehicles, majority imported from western countries only when they 

approach the end of their economic life. Cars up to 8 years old can be imported, trucks younger 

than 15 years can also be imported and buses less than 10 years old as well. The assessment of 

mitigation measures start by Nigeria government is too early mention due to the lack of 

comprehensive data and measuring mechanism on GHG emission in the country. Therefore, the 

researcher looks as progress to Nigeria government and Nigerian citizens as well in term of GHG 

emission mitigation or control. 
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CONCLUSION 

 

Greenhouse gas emission has become a global issue which requires much attention and 

cooperation among the developed or industrialised nations and developing countries as well in 

order to reduce it impact in our planet. Nigeria has been actively engaged in international climate 

policy negotiations since it became a Party to the UN Framework Convention on Climate 

Change (FCCC) in 1994 ratifying its Kyoto Protocol in 2004. Recently, His Excellency, 

President MuhammaduBuhari, The President of the Federal Republic of Nigeria on 26 November 

2015, approved the Nigeria INDC documents submitted in the Paris climate summit in December 

2015 as a support and participation on the international effort in trying to mitigate the negative 

impact on GHG emission as a result of the human activities and in particular on transport sector 

as a major contributor. This paper has found that the initiative of the Federal Republic of Nigeria 

on GHG emission mitigation on transportation sector can bring some changes as per as the phase 

1 of the INDC documents is concern. It is too early and difficult to obtain reason data collected 

on GHG emission on transport that can be access on the implementation of the INDC official 

documents submitted by the Federal Republic of Nigeria.  

 

Secondly, almost all the parameters used in determining the level or intensity of GHG emission 

by country or sectors are being aided and access by the international mechanism. Thirdly, there 

are still shortages of skills personals or experts on transportation sector in Nigeria that can give 

correct figures on the intensity or amount of GHG emission mitigation achieve based on the 

INDC documents submitted by Federal Republic of Nigeria. Lastly but not the least, according to 

the World Climate Change Vulnerability Index, published by the global risk analytics company 

VeriskMaplecroft in 2014 which Nigeria is involved, most of transport agencies staff are not 

involved in this GHG emission mitigation business. Nevertheless, Nigeria will achieve its goal 

on states, regions; national and international standards as far as these phases of INDC official 

documents submitted by Nigeria government in the Paris climate summit in December 2015 will 

be fully adopted and implemented. 

 

RECOMMENDATION 

 

According to the literature review on climate change mitigation in Nigeria and the researcher 

view, the following points must be adopted with respect to climate change mitigation in Nigeria 

to achieve the objectives: 

 

Nigeria government cannot fully implement the climate change mitigation as require by 

industrialised nations without the international funding aid. 

 

There is need for Nigeria government to provide its GHG emission level by the cars. 

There is need for the Nigeria government to provide the measuring mechanism that will provide 

precise data on the GHG emission emitted by transport. 

In cooperating key transport actors is essential for achieving the goals in transport sector. 

Special budget should be arrange for climate change mitigation in Nigeria 

Private sector participation and investment into climate change opportunities. 

Climate change mitigation is not an issue of single handle responsibility but need the 

involvement of 36 states and 774 local government areas in the country for the achievement of 

the goals. 
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Transport authorities must be involves in GHG emission policies and planning for the success of 

the programmes. 

 

Nigeria need more transportexpert on climate change mitigation for precise and available data. 

There is need for Nigeria government to adopt the international climate change mitigation 

practices around the world. 
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ABSTRACT  

Hydro-power is one of the Kenya’s important energy sources. The main hydro-power project in 

Kenya is located in the Upper Tana River basin. There has been a fluctuation of power 

generation due to climate change over the years. The main objective of this research was to 

assess the effect of streamflow on hydro-power generation under climate change scenarios. 

Hydro-power generation is estimated by relating the runoff changes to hydro-power generation 

through the ArcGIS software, in conjunction with ArcSWAT model based on 30-year hydrometric 

data. Results showed a peak discharge in May, with gradual decrease, the first decade 

registering a peak flow of 82.74 m3/s in Tana-Sagana River followed by 80.65 m3/s. The annual 

average dam inflows declined at the rate of 0.7992 m3/s annually. For the 30 years, dam inflow 

decreased by 23.98 m3/s. The minimum inflow rates increased with the years 2000 and 2009 

having the lowest inflows of 21.4 m3/s and 22.8 m3/s respectively. The highest inflow and lowest 

inflow occurred in 1998 and 2009. A decreasing trend in the amount of hydro-power produced in 

the scheme from 1990 to 2010. The driest years, which were 1999-2000 and 2009, recorded the 

lowest levels of hydro-power generation. Decreasing amounts of precipitation and increasing 

temperatures have led to declining Masinga dam inflow rates. Results from this study are useful 

in explaining the trend in hydropower generation in the basin. The findings show how the hydro-

power generation is correlated to dam inflows, which in turn is linked to the amount of 

precipitation and can be incorporated for planning of hydro-power supply.  

 

Key words: stream flow, hydro-power, upper Tana River basin, ArcSWAT, dam inflow 

 

INTRODUCTION 

Streamflow of any river basin can directly be influenced by hydro-meteorological variables that 

are linked to climate change. Climate change is one of the world’s greatest challenges of the 21st 

century. There is unanimous consensus in the scientific community that the world is going to get 

warmer in the future and the average weather patterns are expected to take a major shift 

(Godbole, 2014). A more variable climate is expected to be a direct result of increase in 

atmospheric concentrations of greenhouse gases resulting from human activities (Pilesjo and Al-

Juboori, 2016). Unequivocal evidence from in situ observations and ice core records shows that 

the atmospheric concentrations of important greenhouse gases such as carbon dioxide (CO2), 

methane (CH4), and nitrous oxide (N2O) have increased over the last few centuries (IPCC, 

2014). Carbon dioxide and many other greenhouse gases occur naturally in the atmosphere and 

are important in keeping the earth warm. Anthropogenic sources of greenhouse gases have 

increased since the industrial revolution which has resulted into a significant increase in 
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greenhouse gases concentrations in the atmosphere, this trend is expected to continue over the 

next century which will result into major rise in temperature greater than any time in the past 

(Pilesjo and Al-Juboori, 2016). 

 

Over the past decade, the assessment of climate change impacts on water resources has been a 

major research effort. Climate change is expected to affect the hydrological cycle, and 

consequently, water balances and local water supplies. Predicting water availability under 

changing climatic conditions and hydrological variations, for both short-term and long-term, are 

essential for many social, economic and environmental sectors such as agriculture, industry, and 

biodiversity conservation (Li et al., 2016). Climate change can cause significant impacts on 

water resources by resulting changes in the hydrological cycle. For instance, the changes in 

temperature and precipitation can have a direct consequence on the quantity of 

evapotranspiration and on both quality and quantity of the runoff component. Consequently, the 

spatial and temporal availability of water resources, or in general the water balance, can be 

significantly affected which in turn affects agriculture, industry and urban development. 

 

The hydrologic system, which consists of the circulation of water between the oceans and the 

atmosphere, is an essential part of the global climate system. Changes in global climate are 

believed to have a significant impact on hydrological regimes and also bring about significant 

changes in severity and frequency of droughts and floods. For instance, snows and glaciers in 

Mount Kenya and Mount Kilimanjaro, which act as major water towers in Kenya and Tanzania 

respectively, are quickly receding due to continued rise in temperatures in the past century. These 

changing temperatures have been attributed to climate change (Droogers, 2009). Climate change 

has also led to decreased river flows especially during the dry seasons, which, as a result has 

severely affected hydropower generation across the country (Bunyasi, 2012). 

 

Hydropower, largely considered as a clean renewable energy source, has provided many 

economic and social benefits to many countries in the world, such as improving domestic energy 

supply, providing energy security and services, stimulating national economic development, and 

increasing economic growth. Hydropower is the main form of renewable source of energy world 

over and is increasing, the world’s hydropower installed capacity and output increased by over 

5.3% from the year 2009 to 2010 (Hamududu and Killingtveit, 2012). Hydropower supplies 

about 50% of electricity in 66 countries and 90% in 24 countries globally. In Africa, it is 

recorded that the effects of climate change are severely affecting hydropower plants especially in 

areas that experience low annual rainfall (Bunyasi et al., 2013). Hydropower generation makes a 

substantial contribution to today’s world electricity demands and it is the main form of renewable 

source of energy over the world. Hydropower accounts for 49% of installed electricity capacity 

in Kenya with almost all hydropower generated by the seven forks scheme (Droogers et al., 

2006). 

 

Hydropower generation is progressively becoming susceptible to climate change related events 

and resultant processes like reduced reservoir storage capacity due to siltation (Walling, 2008). 

Climate change has led to more pronounced droughts in the past years, which has led to 

decreased river flows especially during the dry seasons, which has severely affected hydropower 

generation across the country. In addition to its impacts on snow and glacier, the continued rise in 

temperature have also increased the direct evaporation rates from the hydropower water 

reservoirs which is negatively affecting power generation. (Bunyasi, 2012). 
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Study objective  

The broad objective of this research is to assess the trend of stream flow and its effect on hydro-

power generation in the upper Tana basin. 

 

MATERIALS AND METHODS 

Study area  

The Tana River basin covers nearly 21 % of the total national landmass of Kenya, and has an 

aerial coverage of about 126,927 km2 (Agwata, 2006; NEMA, 2013) (Figure 2.1). River Tana is 

the main river in the basin and it flows for about 1200 meters from the central Kenya highlands 

to Indian Ocean and it is the lifeline of the seven forks hydro-power project. Five major 

reservoirs have been built on the upper reaches: Kindaruma in 1968, Kamburu in 1975, Gitaru in 

1978, Masinga in 1981, and Kiambere in 1988. Together, these provide three quarters of Kenya’s 

electricity and regulate the river flow. The Upper Tana River basin covers the Aberdares 

highlands and Mount Kenya and is situated north-west of Nairobi with a surface area of 

approximately 12,500km2. The Masinga dam is the largest reservoir of the Seven Forks 

hydropower project and therefore most important in controlling the Tana River system and the 

seven forks hydropower project. 

 

 
Figure 2.1: study area 

 

Characteristics of the study area 

Topography: The main topographic features in the catchment area are the Mount Kenya and the 

Aberdare ranges. Elevation ranges from 5199m towards the peak of Mt. Kenya to 400m in the 

east of the catchment. The southern slopes of Mt. Kenya and the eastern slopes of the Aberdare 

ranges are the main sources of rivers draining into the seven forks dam projects. Towards Mt. 

Kenya and the Aberdare ranges, the topography is rugged and sloping towards the Tana basin 

allowing for construction of hydroelectric dams. The slopes in the catchment are characterized 

by deeply dissected ridges and valleys which vary in altitude between 1,500m up to 2,400m, 

these dissections are further eroded by the rivers and runoff through erosion forming parallel 

valleys and ridges (Bunyasi, 2013).  
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Geology and soils: The geology of the upper Tana can broadly be divided into volcanic rocks in 

the north and west and pre-cambrian basement complex in the south-east. Other geologic 

formations of limited extend include igneous intrusions of granite and dolerite and an area of 

quaternary sandstone between Murang’a and Sagana. The catchment has a broad range of soil 

types with varying water retention ability. Lithosols and Histosols occur at the highest altitudes 

in the Aberdare range, with Humic Andosols at slightly lower elevations. Nitosols are found in 

the mid-elevations and Vertisols in the lower elevations.  

 

Climate: The climate ranges from semi-arid in the east to humid in the west. Generally, the area 

has a bimodal rainfall pattern with four fairly distinct seasons. The long rains occur between 

March and May while the short rains during September and November. The long rains and short 

rains are separated by about three dry months. Rainfall varies between 600mm in the eastern part 

of the watershed to over 2000mm on the Aberdare mountains. The maximum and minimum 

mean annual temperature varies between 25.5 – 31.00C and 21.0 – 24.00C respectively (Saenyi, 

2012).  

 

Land use: Agricultural activities are being practiced in the western area of the catchment where 

rainfall is higher, the rest of the area is used for grazing with only scattered cultivation. Maize, 

sisal, tea and coffee are the major crops grown in the area. Crop husbandry is low with only a 

few cases where physical conservation measures have been applied.  

 

Data required for study area  

Climate data of the study area was obtained from the Kenya Meteorological Department (KMD), 

the data acquired include precipitation and temperature records for the 1983-2013 period. Water 

Resources Management Authority, (WRMA), provided data on Tana river flow discharge and 

stage at different locations along the Tana river, while the Masinga dam reservoir levels were 

acquired from Kenya electricity generating company, KenGen. Data on soils, land use and 

topography was downloaded from World Resource Institute (WRI), website.  

 

Filling of missing data  

Every data series must be complete before the input to any hydrological model. Data missing can 

happen due to several reasons like gauge problem, difficulty in reading daily data, personal 

mistakes in storage, poor storage system and so on. The data series collected from WRMA and 

Ministry of Water, Kenya had so many missing values and mostly on a long regular series of 

more than 90 regular days and sometimes a year of missing data. Random missing data were 

filled by simple interpolation while the long missing series were estimated using data from 

nearby stations. 

 

Determination of Tana River flow regime 

The natural flow of a river varies on time scales of hours, days, seasons, years, decades and 

longer. To describe the characteristic pattern of the river flow, many years of observation from a 

streamflow gauge are generally needed. A 30-year stream discharge data for the upper Tana was 

obtained from the Ministry of Water and the Water Resources Management Authority (WRMA). 

Flow changes within the 30-year period were analyzed and discharge trends plotted. For 

determination of the variations in the river flow regime over the 30-year duration, the study 

period was divided into three 10-year periods starting from the initial study year, 1983 and 

ending in 2013. The flow regime of different streams in the watershed was established and 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

972 | P a g e  
 

therefore a general trend of stream flow over the study period established. The mean flow and the 

minimum peak flow was also determined. The ArcGIS software was used for analyses of 

catchment characteristics.  

 

Relating river flow regime to hydropower  

Data on hydropower generation from 1990 to 2013 was obtained from KPLC and KenGen. The 

corresponding reservoir levels were established for each specific amount of power generated 

from the hydropower stations. Hydropower generation over the same period was plotted against 

time in years and the trend in hydropower generation observed. Water resource availability 

changes were converted and linked to changes in hydropower generation. The runoff is assumed 

to be the main determinant of limitation to hydropower generation. On average, runoff can be 

thought of as the difference between the precipitation and evaporation over long periods of time. 

The analysis methodology was based on the fact that hydropower generation is a function of 

flow (Q, in m3/s), Head (H, in m) and efficiencies. Assuming that the changes in water resources 

will impact hydropower generated in the future, the most varying factor was the streamflow. The 

approach was based on the fact that the current hydropower generation system may only be 

limited by water availability. The main assumption was that if water supply reduced, the 

hydropower systems would likewise reduce generation due to decreased inflow in the reservoirs, 

and vice versa. With this approach, changes in annual and monthly mean flows were the main 

predictors of hydropower generation. A relationship was then established between the 

hydropower generation and stream flow trends using regression method. 

 

Discharge versus hydropower generation analysis  

Hydropower technology allows for the transformation of about 90% of kinetic energy of flowing 

water into electricity. A flow rate of about 4000 liters per second is used to produce one kilowatt 

of electricity, assuming there is a vertical difference in elevation of 100m. Due to the fact that 

hydropower generation needs a continuous flow of water with minimum sedimentation, major 

dam constructions are usually necessary, particularly on rivers with high fluctuations in flow. 

Reservoirs created by damming of rivers regulate the river flow and also act as sediment 

settlement tanks. Constructing a dam across a river also causes a change in downstream river 

flow regime and water quality.  

Generally, high amounts of precipitation in an area leads to high stream flow rates and 

consequently higher hydropower generation since the reservoirs will be constantly full of water, 

and therefore the channel flow and the power production will be positively correlated. However, 

deviations from these expectations do occur and are usually attributed changing climate and 

activities upstream the dam, including land use practices, that lead to poor vegetation cover and 

hence accelerated runoff or reduced flows due to diversion of water to other point uses such as 

irrigation. 

Simulation of river flow regimes and its effect on hydropower generation  

The ArcSWAT model was selected as the model for simulation of future stream flow 

characteristics. Soil, land use and slope characteristics of the study area were processed using the 

ArcSWAT model. The model was calibrated and validated in order to be representative of the 

real watershed characteristics. Future river flow scenarios were them simulated based on the 

predicted climate change scenarios for the upper Tana river catchment. Climate scenarios are 

used to provide quantitative assessments of climate impacts and can be defined as possible 

representation of future climate which have been developed to be used exclusively in 

conjunction with investigating the potential impacts of anthropogenic climate change (IPCC, 

2007). 
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General Circulation Models (GCMs) are currently the most advanced tools available for 

simulating the response of the global climate system to changing atmospheric composition. In 

general, the GCM is a numerical representation of the atmosphere and its phenomena over the 

entire Earth and it incorporates a variety of fluid-dynamical, chemical or even biological 

equations (IPCC, 2007). The GCM is run using different climate change scenarios and produces 

outputs of annual and seasonal averages, which enable the determination of the likely changes in 

precipitation, temperature and runoff as a result of these scenarios taking place. 

 

Model input  

The GIS input needed for the ArcSWAT interface include the Digital Elevation Model (DEM), 

soil data, land use and stream network layers. Data on weather and river discharge were also 

used for prediction of streamflow and calibration purposes. Topography was defined by a DEM 

that describes the elevation of any point in a given area at a specific spatial resolution. A 90 m by 

90 m resolution DEM was downloaded from SRTM (Shuttle Radar Topography Mission) 

website on 20 February 2016 and projected using Arc GIS 10.2 software package. The DEM is 

one of the essential spatial inputs which was used to delineate the watershed and to analyze the 

drainage patterns of the land surface terrain. Sub basin parameters such as slope gradient, slope 

length of the terrain, and the stream network characteristics such as channel slope, length, and 

width were derived from the DEM. The surface area of the basin as calculated by the model was 

7,026 km2, SWAT divided the watershed into 37 sub basins and 309 hydrologic response units as 

shown in the Figure 2.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Masinga basin (a) sub catchments and (b) stream flow network 

 

Soil data  

SWAT model requires different soil textural and physicochemical properties such as soil texture, 

available water content, hydraulic conductivity, bulk density and organic carbon content for 

different layers of each soil type. Data for soil included the shape file soil map extracted from the 

soil map of Kenya available from Kenya Soil Survey. For each of the soil units in the study area, 

the soil physical and chemical properties were determined from the corresponding soil unit 

identified from the table of the soil properties. Figure 2.3 and Table 3.1 shows some soil types 

and properties. 
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Figure 2.3: Soil map of Masinga dam catchment 

Table 3. 1: Soils description 

Soil 

code  

Soil 

name  

%sand  %silt  %clay  CEC  Bulk 

density  

TAWC  

NTu  Nitosols  7 31 62 21.4 1.10 23 

HSs  Histosols  30 56 14 15 0.36 35.0 

VRe  Vertisols  30 30 40 40 1.49 12 

ANm  Andosol

s  

59 20 21 33 1.13 17.0 

PHI  Phaeoze

m  

24 17 59 14 1.10 11.0 

 

Land use  

Land use is one of the most important factors that affect surface erosion, runoff, and 

evapotranspiration in a watershed. The land use shapefile of the study area was downloaded from 

MWI. The reclassification of the land use map was done to represent the land use according to 

the specific land cover types such as type of crop, pasture and forest Figure 2.4. 
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Figure 2.4: Land use map for Masinga dam basin 

 

Discharge data  

Daily river discharge values the Masinga catchment were obtained from the WRMA and the 

Ministry of Water. These daily river discharges were used for model calibration and validation.  

 

Model simulation run  

Having successfully loaded the required data, the model was able to run and produce the 

necessary output information on streamflow on a daily, monthly or yearly basis.  

 

Model Setup  

The model setup involved five steps: (1) data preparation; (2) sub basin discretization: (3) HRU 

definition; (4) parameter sensitivity analysis; (5) calibration and uncertainty analysis. 

Hydrological modeling using SWAT requires the use of detailed spatially explicit datasets on 

land morphology or topography, land use or land cover, soil classification and parameters for 

hydrological characteristics, and climate and hydrological data on a daily time-step (Schuol et 

al., 2007). The DEM, Land cover and soil datasets were projected to Arc 1960 UTM Zone 37S 

by use of ArcGIS 10.2. Arc 1960 UTM Zone 37S is the Transverse Mercator projection 

parameters for Kenya. Using the DEM, the watershed was delineated by the use of ArcSWAT 

extension in the ArcGIS software. The watershed delineation process includes five major steps, 

DEM setup, stream definition, outlet and inlet definition, watershed outlets selection and 

definition and calculation of sub basin parameters.  

 

The model first defines flow direction and accumulation which is then used for stream network 

and outlets development. Upon selection of preferred basin outlet position, the model was able to 

delineate the watershed using the DEM and also develop sub basins. The sub basin parameters 

including area, perimeter and mean elevation were then calculated. In order to be incorporated 

into the ArcSWAT model, the Land use/Land cover spatial data sets were reclassified into SWAT 

land cover/plant types. A user look-up table was created to identify the SWAT code for the 

different categories of land cover/land use on the map as per the required format. The soil map 

was linked with the user soil database which is a soil database designed to hold data for soils not 
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included in the United States. Subdividing the sub watershed into areas having unique land use, 

soil and slope combinations makes it possible to study the differences in evapotranspiration and 

other hydrologic conditions for different land covers, soils and slopes.  

 

The soil, land use and slope datasets were imported overlaid and linked with the ArcSWAT 

databases. To define the distributions of HRUs both single and multiple HRU definition options 

were tested. For multiple HRU definition the ArcSWAT user's manual suggests that a 20 percent 

land use, a 10 percent soil and 20 percent slope threshold are adequate for most applications. To 

identify the most reasonable threshold level in the area the suggested threshold and other land 

use, soil and slope combinations scenarios were tested. These were 20% - 10% - 20%, 10% - 

20% - 10%, 10% - 10% - 20%, 20% - 20% - 10%, and 25% - 30% - 20%. Each scenario was 

arranged in order of land use percentage over sub basin area, soil class percentage over land use 

area and slope class percentage over soil area. For example, if a 20% soil area is defined in HRU 

distribution, only soils that occupy more than 20% of a sub watershed area are considered in 

HRU distributions. Land uses, soils or slope that cover a percentage of the sub basin area less 

than the threshold level were eliminated. After the elimination processes the area of the land use, 

soil or slope is reallocated so that 100 percent of the land area, soil or slope in the sub basin is 

included in the simulation.  

 

The ArcSWAT model to run, it requires input of meteorological data on daily time step. The 

weather parameters include precipitation, temperature, relative humidity and solar radiation for 

the study area over the study period. In absence of consistent daily data, the model is able to 

simulate the weather data using the weather generator model. The weather generator model 

requires input of average monthly weather data.  

 

Model calibration and validation  

SWAT input parameters are process based and must be held within a realistic uncertainty range. 

The first step in the calibration and validation process in SWAT is the determination of the most 

sensitive parameters for a given watershed or sub watershed. The user determines which 

variables to adjust based on expert judgment or on sensitivity analysis. Sensitivity analysis is the 

process of determining the rate of change in model output with respect to changes in model 

inputs.  

 

Sensitivity analysis in practical sense helps determine the predominant processes for the 

component of interest. Two types of sensitivity analysis are generally performed: local analysis, 

which entails changing one value at a time, and global sensitivity analysis, which involves 

allowing all parameter values to change. The two procedures, however, may yield different 

results. Sensitivity of one parameter often depends on the value of other related parameters; 

hence, the problem with one-at-a-time analysis is that the correct values of other parameters that 

are fixed are never known (Arnold et al., 2012). The disadvantage of the global sensitivity 

analysis is that it needs a large number of simulations. Both procedures provide insight into the 

sensitivity of the parameters and are necessary steps in model calibration.  

 

The parameter sensitivity analysis was done using the SWATCUP interface for the whole 

catchment area. Ten hydrological parameters were tested for sensitivity analysis for the 

simulation of the stream flow in the study area. Here, the default lower and upper bound 

parameter values was used. SWATCUP is a freely available computer program, which calibrates 

the swat model by linking it to several calibration algorithms. It provides user-friendly interface 
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for sensitivity analysis, calibration and validation of the SWAT model output. Parameter 

sensitivities are determined by calculating a multiple regression system. 

 

RESULTS AND DISCUSSION 

Upper Tana River flow regime  

The stream flow response to rainfall depends on the catchment attributes that include the 

physiographic, underlying geology, vegetation cover and rainfall amount, intensity, and 

frequency. The interaction between these attributes and the nature of the response are variable in 

space and time and induce complexity, which cannot yet be predicted in hydrology (Berhanu et 

al., 2015). The complexity of stream flow response in a catchment can be addressed through the 

process of systematically organizing streams into groups that are most similar with respect to 

their flow characteristics. The temporal pattern of river flow over a period is the river flow 

regime, which is a crucial factor sustaining the aquatic and riverine ecosystems. A river flow 

regime describes an average seasonal behaviour of flow and reflects the climatic and 

physiographic conditions in a basin. Differences in the regularity of the seasonal patterns reflect 

different dimensionality of the flow regimes, which can change subject to changes in climate 

conditions. For analysis of the river flow regime, flow observation period was divided into three 

classes according to years of flow record, the first class included flow data from 1983 to 1993, 

the second 1994 to 2003 and the last division was in the period of 2004 to 2013. River flow 

regime for those periods were analyzed as presented in Figure 3.1. 

 
Figure 3.1: Tana-Sagana river flow regime 
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Figure 3.2: River Thiba flow regime 

 

There has been a gradual decrease in the river discharge over the 30-year study period as shown 

by the Figures 3.1 and 3.2. The highest peak discharge, which occurs in the month of May has 

shown a gradual decrease over the years, with the first decade registering a high peak flow of 

82.74m3/s in the Tana-sagana river followed by 80.65 m3/s in the following decade and finally a 

high peak flow of 78.1m3/s in the final decade ending in the year 2013. The decline in the 

streamflow over the years is basically due to decline in the amount of water flowing through the 

river channels. The reduction in the river flow can be attributed to decreasing amounts of 

precipitation and also the gradually increasing temperatures from the year 1983 to 2013 as shown 

in Figures 4.5 and 4.3 respectively, which can be attributed to climate change. 

 

3.2 Effect of river flow regime on hydropower generation 

 

For efficient and sustainable hydropower generation, water availability is an essential 

component. Changes in the river flow regime in a catchment can affect the amount of water 

available in the hydropower generating reservoirs which can in turn have an impact on the 

hydropower plants operation and electricity generation.  

 

Masinga reservoir inflow trends 

 

The data of Masinga reservoir inflow was obtained from KENGEN, the data is based on the dam 

test flows in cubic meters per second. The inflow rates were determined based on daily dam 

levels. Based on the trend analysis, the dam inflow rates show a steady decline as given in Figure 

3.3 
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Figure 3.3: Masinga reservoir inflows 

 

Masinga is the largest reservoir of the seven forks project but has the least power output at 40 

MW. The main purpose of the dam is to store water, regulate flow during dry season, and control 

downstream flooding of the Tana River system. Just like the catchments precipitation trends, the 

Masinga dam reservoir inflows indicate a declining trend. This declining trend can hugely be 

attributed to the decreasing stream flow in the streams contributing to the reservoir recharge. The 

annual average dam inflows are declining at the rate of 0.7992 annually based on the trend line 

equation y=-0.7992x + 80.323. This means that the reservoir inflow is declining by 0.7992m3/s 

every year, in 30 years, the reservoir inflows have decreased by 23.98 cumecs. Based on Figure 

4.8, lowest inflow rates are on the increase with the year 2000 and 2009 recording the lowest 

inflows of 21.4m3/s and 22.8m3/s respectively. 

 

The highest inflow and the lowest inflow have occurred in the last two decades, in 1998 and 

2009 respectively, this indicates an increase in extreme weather events like droughts and floods. 

During the 30-year period recording the lowest inflows on record at 22.8 m3 (a year that Masinga 

plant operation was halted and the reservoir water levels declined to worrying levels). The major 

cause of variations in inflow is the alternating scarce and abundant rainfall pattern, high 

evapotranspiration rates and increasing catchment temperatures. Reduction in reservoir inflows 

unswervingly threatens the operation of the Seven Forks Project, because Masinga reservoir 

plays regulatory functions for subsequent dams and sediment trapping as a more recent function. 

 

Masinga dam reservoir levels  

Daily dam reservoir levels were collected from the Kenya Power Generating company 

(KENGEN) for the period 1990 to 2013. From the obtained data, the mean annual reservoir 

levels are about 1054m a.s.l. At this level, the dam operates at its optimum capacity. The 

minimum water level required for power generation is 1035m a.s.l (Saenyi, 2002). In general, the 

reservoir levels fluctuate between 1057.56m a.s.l which is the highest level to 1035m a.s.l. The 

water level, however, dropped to its lowest value ever recorded, 1018.68m a.s.l. in 1999/2000 

due to a severe drought Figure 3.4. 
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Figure 3.4: Masinga dam reservoir levels 

High dam levels result of higher dam head efficiency and therefore less water is required for 

generating a single unit of energy. The higher the dam levels the greater the reservoir’s surface 

area and thus higher water storage capacity. Subsequently, any drop in the dam levels adversely 

affect power generation especially during dry seasons where inflows are minimal. A decline in 

stream flow in the Masinga catchment located in the upper Tana river catchment have resulted to 

reduced inflows into the Masinga dam reservoir over the 30-year study period which has 

subsequently led to reduced reservoir levels. As shown in Figure 3.5, the years with the lowest 

dam inflows also exhibited lowest dam levels. 

 
Figure 3.5: Relationship between dam inflows and water levels 

Water is essential for hydropower generation; therefore a decrease in dam water levels will 

directly have an impact on the power output. Masinga dam is important in the seven folks project 

because it acts as a regulator of water inflows into the other dams. A decrease of water levels in 

the Masinga dam will therefore be reflected on all the other hydropower generating dams 

downstream Tana river. Figure 3.5 illustrates the trend of hydropower generation from the seven 
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forks scheme. There has been a decreasing trend in the amount of hydropower produced in the 

scheme from 1990 to 2010, as shown in the graph. The driest years, which were 1999-2000 and 

2009 recorded the lowest levels of hydropower generation. The hydropower generation was even 

halted for some months in those years because the dam levels declined below the threshold 

values. The figure also depicts a clear correlation between stream flow, dam water levels and 

hydropower generation. 

 
Figure 3.6: Hydro-power generation trend in the seven forks dams 

Climate change effects on water resources and subsequently hydropower generation presents an 

intricate relationship which requires incised analysis to affirm the extent of climate change 

related events on sustainability of hydropower resources as a significantly reliable source of 

renewable energy in Kenya (Bunyasi, 2012). Decreasing amounts of precipitation and increasing 

temperatures have led to declining Masinga dam inflow rates as shown in Figure 3.6 which has 

led to decreasing hydropower generation over the years. Increasing temperatures will also stress 

the catchments floral biodiversity which may leave the soil bare and therefore susceptible to 

agents of erosion. Increased erosion rates in the catchment will lead to sediment deposition in the 

dams thereby reducing the reservoirs storage volume and also reducing overall dam operation 

efficiency.  

Extreme climatic events like droughts and floods have also been experienced in the catchment 

with two major dry periods in 2000/2001 and 2009/2010. Occurrence of extreme climatic events 

threatens the sustainability and operation of hydropower generating structures. Figure 3.7 shows 

the relationship between annual reservoir inflows in million cubic meters with the changes in the 

energy output in each year during the long rains in the months of April, May and June. There is a 

clear correlation between the amount of inflows into the dams, which can be linked to amounts 

of precipitation as shown above, and the changes in power generation. Although the observed 

reservoir inflows in 2002 and 2003 were comparatively high, the changes in energy output were 

not very significant. This is because these two years followed a very dry period on which the 

dam levels had reduced to critical levels and most of the inflow served to fill up the already 

depleted reservoir. This shows that occurrence of extreme climatic events, especially droughts is 

negatively impacting hydropower generation. 
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Figure 3.7: Changes in energy output relative to Masinga dam reservoir inflows 

 

Projection of Streamflow using ArcSWAT 

The ArcSWAT model database was updated to represent the expected changes in temperature and 

precipitation as predicted by (Gosling et al., 2011). The model was then run for the reported 

changes in temperature and precipitation. Figure 3.8 below shows the model results for stream 

flow in the year 2100 compared to baseline period of 2010-2020. 

 
Figure 3.8: Simulated streamflow 

From the Figure 3.8, a 3.5 increase in temperature will result in monthly stream flow reduction in 

every month of the year. The maximum flow reduction of 31.12m3/s was obtained in the month 

of May, with other wet months also recording major flow reductions. This shows that the climate 

change scenario will hugely affect the peak discharge of the Masinga dam catchment. The 

reduction of peak flow discharge can be attributed to the sporadic nature of precipitation together 

with high evaporation rates due to high temperatures. High flow changes during the wet months 

can be directly linked to low amounts of precipitation received in the area. The results above 
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imply that in about a century’s time, the mean monthly flow of the Masinga sub catchment will 

decrease by roughly 18 per cent, mostly as a result of temperature rise and changes in rainfall 

patterns and intensity. Reduction in stream flow directly affects the dam reservoir levels and 

hence hydropower generation. Hydropower generation basically relies on reservoir water level, 

which is directly affected by changes in streamflow upstream the dam.  

With stream flow expected to continue declining in the future as a result of climate change, 

hydropower, one of Kenya’s major supply of electricity is expected to be impacted by the 

declining flows. It is evident that hydropower generation from the seven forks dams has been 

decreasing over the years and that decrease is not expected to stop as future predictions show a 

further decrease in streamflow in the contributing basins. Climate change therefore remains a 

threat to the sustainability of hydropower generation in Kenya and in general a setback in 

sustainable development. 

 

CONCLUSION 

The years1999-2000 and 2009, had the lowest streamflows and lowest levels of hydro-power 

generation. Decreasing amounts of streamflow led to declining Masinga dam inflow rates and 

subsequently hydro-power generation. The findings show how the hydro-power generation is 

correlated to dam inflows, which in turn is linked to the amount of precipitation. Results from 

this study are useful in explaining the trend in hydropower generation in the basin. The projected 

future streamflows can be incorporated in planning of hydro-power supply in Upper Tana River 

basin. 
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ABSTRACT 

The universal demand for industrial transformation in effective project delivery process led to 

the implementation of an advance innovative technology. However, a number of issues are 

increasingly becoming relevant with the industrial transformation. The most vigorous among 

them are the drivers and barriers to industrial transformation. The barrier that need to be 

addressed for an advance technology to be successfully implemented within the work domain are 

culture; given that different parties will have different cultures with their own sets of behaviours 

and working practice. Such pragmatic barriers are said to hinder effective industrial 

transformation among the parties, which in turn prevents the efficiency improvement within the 

project delivery process. Such interdependency for success, demands a suitable framework to 

improve collaboration, by attaining appropriate culture within the project-based industry. The 

purpose of this research work is to have deep understanding of drivers that facilitate the smooth 

industrial transformation and the barriers that hinder the industrial transformation in Yobe State 

construction industry in order to develop a suitable recommendation that will allow the 

management and employees to deeply understand the vital drivers and barriers for an effective 

industrial transformation. A set of solutions for managerial, integration and cultural orientations 

was developed. Empirical data were collected by questionnaire survey which was summarised 

and analysed using statistical analysis SPSS,and the key challenges of drivers and barriers on 

industrial transformation in Yobe construction industry were figure out. The empirical research 

findings are group into three depending on the responses from the questionnaire survey i.e. the 

industrial detail, the drivers and barriers to industrial transformation. And the outcome of the 

research shows that the majority of respondent are from private sector organisations that are in 

construction business for 5-10 years while Architect from design and engineering department in 

building construction an 

 

Keywords – Innovation, Transformation, Project delivery, Culture, Implementation. 

 

INTRODUCTION 

There has been a great concern over the lack of efficiency and productivity in the construction 

industry worldwide.  This has been attributed to so many factors, among which is fragmented 

process of design, procurement, construction, project delivery and facilities management. 

mailto:arcgaidam@gmail.com
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(Khalfan and Anumba, 2000). The need for continuous improvement to the conventional design 

and construction in the industry has been well documented in the literature. Several studies and 

government reports have enunciated the desire for the construction industry to be transformed 

from the way it performs its primary activities (Ibrahim and Price, 2006; Ibrahim, 2008). 

 

The Nigerian construction industry is not free from such problems and even more. It has 

severally been characterized as inefficient with low productivity and lack of capacity to deliver 

and satisfy its clients. Oyewobi, (2011) attributed the drop in the Nigerian construction industry’s 

contribution to GDP between 1980 and 2007 to poor performance and low productivity. 

Similarly, Idrus and Sodangi (2007) asserted that the Nigerian construction industry produces 

nearly 70% of the nation’s fixed capital formation yet its performance within the economy has 

been, and continues to be, very poor.  Among other criticisms facing the industry are time and 

cost overruns, (Kuroshi and Okoli, 2010; Ameh, 2011; Ogwueleka, 2011), inadequate planning 

and budgetary provisions, contract sums inflation, inefficient and poor service delivery, (Kolo 

and Ibrahim, 2010; Mohammed, 2012). Hence Aibinu and Jagboro (2002) and Oyewobi, (2011) 

emphasised the need for an innovation that would transformed the industry, for it to deliver value 

for money and effectively satisfy the needs of the clients. 

 

There are several reactions to these calls for continuous industrial transformation in efficiency 

and productivity from different perspectives ranging from new contractual/procurement 

arrangements like partnering (Ibrahim and Price, 2006); to technological innovations in design 

and construction processes such as 3D CAD and modelling (Isikdagand Underwood, 2010). 

 

Building information modelling (BIM) is one of such innovative processes that promise to bring 

about the much desired continuous transformation in the construction industry. BIM has been 

defined by Lee, (2006) as the process of generating and managing building data during its life 

cycle. Typically it uses three-dimensional, real-time, dynamic building modelling software to 

increase productivity in building design and construction. The process produces the Building 

Information Model, which encompasses building geometry, spatial relationships, geographic 

information, and quantities and properties of building components. (Nederveen (2010).  BIM has 

also been defined as the digital representation of the physical and functional characteristics of a 

facility. As such it serves as a shared knowledge resource for information about a facility forming 

a reliable basis for decisions during its life-cycle from inception onward (Building Smart, 2010). 

According to Becerik-Gerber and Rice (2010) BIM is seen as an enabler that may help the 

building industry to be transformed by improving its productivity and ensuring effective 

communication and collaboration between all project stakeholders from inception to completion 

of building projects. Several BIM related researches have been reported, especially those that 

have to do with its success stories and inherent benefits.  There are numerous case studies 

(Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. (2011) that provide some evidence to 

support the fact that the use of BIM makes the building process more efficient and effective.  

 

According to Succar (2005) BIM has now solidified its position as a promising approach towards 

addressing the Architectural and Engineering Constructions (AEC’s) numerous 

inefficiencies.Further, evidences abound that many countries of the world like USA, UK, 

Australia, Netherlands, Singapore, Hong Kong Finland, Norway, Denmark, Hong Kong (Yan and 

Damian, 2010; Isikdag and Underwood, 2010; Nederveen (2010; Wong et al. 2010; Sebastian 

and Berlo, 2011) and others have adopted BIM technologies at different levels and have 

experienced substantial improvement in construction project delivery. Some of the benefits of 
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BIM technologies as claimed by its proponents are that it provides for efficient communication 

and data exchange (Nederveen (2010), auto quantification, improved collaboration, coordination 

of construction documents, improved visualization of design,( Olatunji  2010; Sacks  2010)  

clash detection,  and cost reduction (Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. (2011) 

among others. 

 

Considering the documented benefits of BIM, Olatunji (2010) stressed the need for its full 

adoption across all disciplines and geographical boundaries. Consequently, it becomes 

imperative for the Nigerian construction industry, which has been described as a ‘sleeping giant’ 

and having no capacity to deliver due to inefficiency and poor service delivery among other 

problems (Kolo, B. A., and Ibrahim, A. D. 2010; Mohammed, K. 2012), to exploit the widely 

acclaimed benefits of BIM technologies in order to practice in line with the global best practices 

and achieve the continuous transformation needed by its players. 

 

However, despite the potentials and documented benefits of this innovative technology(BIM) not 

much has been reported regarding its implementation in the Yobe construction industry. It is also 

not clear whether or not the industries are ready to adopt such technologies. Therefore, for BIM 

to be implementation in Yobe there is a need to identify the drivers’ and the barriers that will 

hinder its successful implementation. 

 

This research is aimed at evaluating the drivers and barriers for implementing an innovation for 

industrial transformation in the Yobe construction industry with a view to suggesting ways that 

will enable its effective implementation. The purpose of this research work is to have deep 

understanding of drivers that facilitate the smooth implementation of an innovative technology 

(BIM) that would aid in transforming Yobe construction industry and the barriers that hinder its 

implementation in Yobe State construction industry, and to establish their level of significance.  

 

Definition of Building Information Modelling (Bim) 

 

BIM is a new paradigm with the result of tremendous transformation for every professional 

involved in the construction industry Harris, (2011) BIM is not just software; it is both a 

technology and a process. The technology component of BIM helps project stakeholders to 

visualize what is to be built in a  simulated  environment  to  identify  any  potential  design,  

construction or  operational  issues.  The process component enables close collaboration and 

encourages integration of the roles of all stakeholders on a project (Azhar, S., Hein, M., and 

Sketo, B.2008).  

 

Several researchers have found that BIM is the process of creating a digital parametric model 

which represents the physical and functional characteristic of a building in full detail and further 

shared knowledge pool which can be used to form reliable decisions during the design, 

construction phases and throughout the life cycle of the facility (Eastman, C., Teichoiz, P., 

Sackjs, R., and Liston, K. (2011). 

 

; Suranga and Weddikkara, 2012). To create relationship between objects with in a virtual 

building model BIM uses parametric object modelling technology. These relationships include 

physical and functional characteristics as well as project life cycle information (Azhar, S., Hein, 

M., and Sketo, B.2008).  

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

987 | P a g e  
 

According to Wong and Fan (2013) BIM consists of information representing the entire building 

and the complete set of design documents stored in an integrated database. Hence it is clear that 

all the information is parametric and thereby interconnected. If any changes to an object within 

the model automatically it will affect the related assemblies and constructions. Furthermore, 

Jayasena and Weddikkara (2012) added that, BIM is not a software application. Instead it is an IT 

solution for integration of software applications and IT tools to design a building in a common 

platform, a platform which is independent of the software we use.  

 

Therefore BIM can be clearly differentiated from traditional Computer Aided Design (CAD). 

BIM as a lifecycle evaluation concept seeks to integrate processes throughout the entire lifecycle 

of a construction project. The focus is to create and reuse consistent digital information by the 

stakeholders throughout the lifecycle (Figure 1). BIM incorporates a methodology based around 

the notion of collaboration between stakeholders using ICT to exchange valuable information 

throughout the lifecycle. Such collaboration is seen as the answer to the fragmentation that exists 

within the building industry, which has caused various inefficiencies. Although BIM is not the 

salvation of the construction industry, much effort has gone into addressing those issues that have 

remained unattended for far too long (Jordani, 2008). 

 

 
Figure 1: Communication, Collaboration and Visualisation with BIM model (NIBS, 2008) 

 

It is vital to have thorough knowledge and understanding of the definitions of aBuilding 

Information Model and Building Information Modelling, in order to apply thesame in the 

construction industry, due There is no standard universally accepted definition of BIM as a result 

of that many definitions from different individuals of many background and profession came 

about, some of which are as follows;  

 

Building Information Modelling (BIM) is a set of interacting policies, processes and 

technologies generating a “methodology to manage the essential building design and project data 

in digital format throughout the building's life-cycle (Succar, 2009, p.1). 
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A modelling technology and associated set of processes to produce, communicate, and analyse 

building models (Campbell, 2006, in Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. 2011., 

p.13). 

 

BIM is the creation and use of coordinated consistent information about a project, information 

that enables you to visualise design in contact, accurately predict performance, analyse real 

world structural behaviours and make design decisions earlier in the process all before the 

project breaks ground (Autodesk, 2009) 

 

With few other variations Lee (2006) identified Building Information Modelling as the process 

of making and/or utilising a Building Information Model. According to this definition, Building 

Information Modelling is to be promoted as an essential tool that plays a major role in attaining 

the objectives associated with the construction project. 

 

On the other hand, the definition of Building Information Modelling as a tool has been 

acknowledged. According to AIA (2007) BIM is defined as a digital, three dimensional models 

which are found to be associated with a database providing all aspects of project information. It 

is also promoted that BIM can blend with other criteria denoting construction project success, 

including design of construction, availability of information fabrication, instructions related to 

construction, and logistics related to project management in a single database. It encourages the 

blending of project goals throughout the project’s design and construction. 

 

Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. (2011)made a contradictory statement that 

BIM is not solely a software package, but a process. According to them, BIM can be identified as 

a modelling technology with well-knit procedures to create, interact and examine building 

models. Building Information Modelling is a word utilised for the description of tools, processes 

and technologies that are associated with digital, machine readable documentation. This 

documentation is about a building, its functioning, its planning, and its construction and, last but 

not least, its operation. Hence, BIM is said to depict an activity and not any type of entity or 

substance. 

 

Furthermore Ashcroft (2008) identified BIM to be the outcome of a modelling function which 

can be further described as a digital, machine-readable record of a construction, the related 

performance, the degree of planning and the delay in construction. 

 

According to Hardin (2009) Building Information Modelling cannot be considered as a simple 

tool, but it a process involving the use of software to achieve the goals of construction project 

management. This is in agreement with the views of Eastman et al. (2011) they further present 

the view that a number of contractors proceed with a false conception that the purchase of BIM 

software automatically promotes integration of BIM software successfully in their 

operations.Heesom and Mahdjoubi (2004) supported this view by indicating that there is lack of 

awareness among contractors with regards to the perceived use of BIM. Building Information 

Modelling not only comprises usage of three-dimensional modelling software, but also requires 

expertise and innovation on the part of the user. 

 

Furthermore Howard and Bjork (2008) proffered that the moment a company begins to 

implement BIM technology it will begin to experience a change in its processes. Other 

procedures that have been suitable for CAD-type technology are not as good as BIM. BIM is 
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capable of adapting to changes in any stage of construction and therefore is the ideal software 

tool which can be used by a construction organisation. 

 

In line with these views, in this dissertation BIM is considered to be both software and a process 

which can be used to identify a number of parameters associated with the construction project. 

However, it is also important to note that the use of BIM involves adapting to the complexities of 

the project and requires expertise and innovation. As the technology is liable to change, so are 

the techniques and procedures of the technicians who are handling the technology. 

 

Brief History of Bim 

 

Both the concept and the term “Building Information Modelling” evolved through many years of 

research and collective works of professionals, academicians and researchers. Back in the 1980s 

in the USA it was known as “Building Product Models” which was extensively used in the works 

of Professor Charles M. “Chuck” Eastman, one of the leading researchers and pioneers of BIM, 

and was believed to be the founding father of BIM (Laiserin, 2007, in Eastman, C., Teichoiz, P., 

Sackjs, R., and Liston, K. (2011, p.xiii). In Europe it was termed as “Product Information 

Models” almost at the same time to that in America, but the concept remains the same, not until 

later the two terms came together and with the verbal elimination of the word “Product” it 

became “Building Information Modelling” (Laiserin, 2007, in Eastman, C., Teichoiz, P., Sackjs, 

R., and Liston, K. (2011, p.xiii). The first publication in English of the new name was recorded 

in 1986 paper by then an employer of the GMW Computers Ltd, Robert Aish. However, the 

popularity of the term and concept BIM was due to the efforts of Jerry Laiserin and one of the 

earliest application of BIM as a tool was first done by Graphisoft in 1987 when they introduced 

the software ArchiCAD which is based on the virtual building concept. 

 

Building Information Modelling (Bim) Implementation 

 

BIM is one of those innovations within the construction industry that is given the biggest trust in 

order to sort the problems that the industry is faced with (Granroth, 2011). But in order to not 

perceive BIM as a fashion several contextual issues needed to be dealt with. Adoption according 

to these contextual issues will lead to changes in the organisational level, with new methods and 

organisational structures, as well as at a business level, to deal with hindrances such as 

contractual issues (Gu and London, 2010), collaboration issues and the fragmented relay race 

that construction projects is today (Granroth, 2011). 

 

According to Becerik-Gerber and Rice (2010) BIM is seen as an enabler that may help the 

building industry to improve its productivity by ensuring effective communication and 

collaboration between all project stakeholders from inception to completion of building projects. 

Several BIM related researches have been reported, especially those that have to do with its 

success stories and inherent benefits.  There are numerous case studies.Eastman, C., Teichoiz, P., 

Sackjs, R., and Liston, K. (2011) that provide some evidence to support the fact that the use of 

BIM makes the building process more efficient and effective. For instance:greater integration 

and collaboration with other disciplines in the production process, adopting technology change to 

provide a more effective business process, effective intelligent real time response and moving 

into related building sectors. In addition a practical Case Study of John McCall’s Architects 

(JMA) is attached as an appendix. According to Succar (2005) BIM has now solidified its 

position as a promising approach towards addressing the AEC’s numerous inefficiencies. 
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Further, evidences abound that many countries of the world like USA, UK, Australia, 

Netherlands, Singapore, Finland, Norway, Denmark, Hong Kong (Yan and Damian, 2010; 

Isikdag and Underwood, 2010; Nederveen (2010); Wong(2010); Sebastian and Berlo, 2011) and 

others have adopted BIM technologies at different levels and have experienced substantial 

improvement in construction project delivery. Some of the benefits of BIM technologies as 

claimed by its proponents are that it provides for efficient communication and data exchange 

(Nederveen (2010), auto quantification, improved collaboration, coordination of construction 

documents, improved visualization of design,( Olatunji (2010); Sacks (2010)  clash detection,  

and cost reduction (Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. 2011) among others. 

 

Considering the documented benefits of BIM, Olatunji(2010) stressed the need for its full 

adoption across all disciplines and geographical boundaries. Consequently, it becomes 

imperative for the Nigerian construction industry, which has been described as a ‘sleeping giant’ 

and having no capacity to deliver due to inefficiency and poor service delivery among other 

problems (Kolo and Ibrahim, 2010; Mohammed, 2012), to exploit the widely acclaimed benefits 

of BIM technologies in order to practice in line with the global best practices and achieve the 

continuous improvement needed by its players. 

 

However, despite the potentials and documented benefits of BIM technologies, not much has 

been reported regarding its implementation in the Nigerian construction industry. It is also not 

clear whether or not the industry is ready to adopt such technologies. Therefore, for BIM to be 

adopted in Nigeria, there is need to identify the factors that will aid and those that will hinder its 

successful adoption, and the environment analysed to ensure some level of preparedness for its 

successful implementation. This research is aimed at identifying the influence of culture on the 

successful adaptation of Building Information Modelling (BIM) technologies in Nigerian 

construction industry with a view to suggesting ways of overcoming the impact in order to 

successfully adopt the improve technology. In order to achieve this, the study identified and 

assessed the enablers and barriers to BIM adoption in the Nigerian construction industry, to 

establish their level of significance.  

 

Enablers of Building Information Modelling (Bim) Adoption 

 

For the implementation of BIM there have been three major enablers. The first is the advent of 

enhanced IT infrastructure and capability of computers to develop and display 3D models with 

underlying large databases. The second enabler is the creation of the Industry Foundation Classes 

(IFC) by the International Alliance for Interoperability (IAI). The third is the increasing world 

wide support for BIM (Furneaux and Kivvits, 2008). 

 

While according to Mu’awiya, A., Yahaya, M. I., and Kabir, B. (2013) the drivers of BIM 

adoption in the construction industry were identified as government support through legislation, 

clients’ interest, software availability, cooperation and commitment of professional bodies, and 

collaborative procurement methods. All these have to be in place to enable successful transition 

of the industry to BIM working. 

 

Why BIM? 

The need for continuous improvement to the conventional design and construction in the 

industry has been well documented in the literature. Several studies and government reports have 

enunciated the desire for the construction industry to improve and change the way it performs its 
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primary activities. (Ibrahim and Price, 2006; Ibrahim, 2008). Yan and Damian (2008) observed 

that design of buildings has been done in the traditional way with the use of simple tools such as 

pen, paper and ruler, until the advancement of mathematics and building material science in the 

mid nineteenth century when engineers begin to use computers to produce 2D CAD drawings. 

Paper based communication was used between all project stakeholders on the construction 

industry with no platform for collaboration and clear visualisation of design. This has resulted to 

poor documentation and information management and has fuelled the fragmentation in the 

activities of the construction industry. It has further resulted to a lot of errors and wastes, which 

were considered part of the reasons for the poor performance, low productivity and inefficiency 

in the construction industry. A lot have been reported on the nature of complications in some 

forms of construction activities such as design errors, estimate deficiencies, conflicts between 

design and construction and fragmented platforms which limit information flow throughout 

project lifecycle (Olatunji(2010); Building SMART, (2010). BIM is seen as a solution to all these 

problems, as it serves as a platform for effective collaboration and communication between all 

parties to a building project. 

 

Benefits of Building Information Modelling (BIM) 

 

Broadly speaking, BIM has led to a significant improvement in the performance of construction 

industry professionals especially in design, construction and facility management. Yan and 

Damian (2008) opined that BIM did not only improve the technology itself, but changes the 

process of design and build. The following are some of the benefits of BIM as reported by 

researchers and practitioners. 

 

Simultaneous access to project database by all stakeholders.  

 

Robust information.  

Auto-quantification. 

Quality communication 

Multi-dimensional integration 

Project visualisation 

Project documentation 

Digital facilities management 

Clash detection 

 

Time and cost reduction (Olatunji (2010); BuildingSMART, 2010; Eastman, C., Teichoiz, P., 

Sackjs, R., and Liston, K. (2011).  

 

Figure 2 represents the benefits associated with Building information modelling (BIM) as an 

integration platform of the entire project life cycle as opined by (BSA, 2007). 
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Source: http://www.spatialiq.co.nz/Blog/Post/30/Why-WE-care-about-BIM--- 

 

Barriers of Building Information Modelling (BIM) Adoption 

 

Beside the versatile usage and tangible benefits of BIM, number of barriers increasingly arises 

during the adoption of BIM. While progressing with BIM adoption, complexity of the process is 

intensified, distribution of responsibilities and risks becomes unclear; more critical issues such as 

habitual resistance, fragmented information flow among the parties, contractual, and 

interoperability of software are raised (Rosenberg, 2007; Dossick and Neff, 2010; Sebastian, 

2010; Andre, 2011). Ashcraft (2008), Andre (2011), and Udom(2012) asserted that the model 

related legal issues that make frontline obstruction in the open collaborative process are: data 

copyright, ownership of intellectual properties, confidentiality of data in a blended state, and 

signing the documents. Furthermore, the other legal issues which often hinder BIM adoption 

include inappropriate distribution ofrisks and rewards, responsibility of model development, 

model reviews and updates(Rosenberg, 2007; Sebastian, 2010; Andre, 2011; Azhar, 2011), 

undefined guidelines and insurance provision for software related error, data access, and model 

security (Ashcraft,2008), lack of standard documentation and proven protocol (Gu and London, 

2010; Andre, 2011; Udom, 2012). The major technical barrier is highlighted as interoperability 

(Ashcraft, 2008; Gu and London, 2010; Sebastian, 2010; Azhar, 2011). Number of authors 

claimed cultural barrier as a critical hazard, as it involves potential obstacles that are human 

related (Ashcraft, 2008; Gu(2008); Yan and Demian, (2008). The human related barriers involve 

habitual resistance, inappropriate training, and lack of shared understanding (Ashcraft, 2008; Yan 

and Demian, 2008). 
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Furthermore, a pilot study by Mu’awiya, A., Yahaya, M. I., and Kabir, B. (2013) identified the 

frequent power failure and poor internet connectivity as barriers in the case of Nigeria. 

 

Adopting Building Information Modelling 

 

Although many benefits can be gained by the implementation of BIM such as increasing 

constructability, reducing conflict and requesting for information due to having a good 

visualisation approach, reducing the time for cost estimation and increasing smooth coordination 

and information among parties in the construction projects, the pace of adoption of BIM is still 

slow (Khanzode and Fisher, 2000; Bernstein and Pittman, 2004; Kymmell, 2008 and Azharet al. 

2008; NFB, 2012; Hannes, 2013; SCSI, 2014). This is because the majority of construction 

industry players see BIM as ‘disruptive technology’ that causes problems in the current 

construction process by transforming it into a new process according to Eastman, C., Teichoiz, 

P., Sackjs, R., and Liston, K. (2011) Therefore, the adoption of BIM is facing huge challenges 

from the construction industry players because they are reluctant to change the established 

traditional process. Challenges in adopting BIM can be classified into two categories which are 

non-technical and technical.  

 

Basically, according to Arayici(2011) non-technical challenges are related to human being and 

organisational culture and these challenges include managing the resistance to change from 

people, making them understand how BIM offer them more benefits compared to 2D drafting, 

managing education and training people in BIM and explaining new roles and responsibilities of 

different stakeholders in BIM. As for technical issue, the most prominent issues arose are 

upgrading the technology, interoperability, compatibility and complexity (Fox and Hietanen, 

2007). 

 

Adopting Building Information Modelling in Nigeria   

 

The move to adopt Building Information Modelling in Nigeria’s private and public sector (client 

side) and amongst different building professionals (Architects, Quantity Surveyors, Civil 

Engineers etc.) has been very slow. Architects have adopted but mainly for enhancing the visual 

quality of their presentation. This is unfortunate because of its enormous potentials to enhance 

efficiency, reduce disputes, save costs and curb corruption. The first step in promoting adoption 

will be to increase awareness of the technique, the tools employed and their benefits. Software 

vendors and training institutions have a role and commercial opportunity in promoting the 

awareness. Another critical step is for professional institutions such as the Nigerian Institute of 

Quantity Surveyors and the Nigerian Society of Engineers to organize training for their members 

and clients, including or perhaps especially public sector institutions. As this awareness grow the 

construction press and other informed opinion such as analysts will join in the promotion of the 

critical cost management tool that the BIM represents (Agele, 2012). 

 

Conceptual Model 

 

BIM provides a comprehensive mechanism to dynamically integrate different activities required 

for a construction project around a virtual model of a building. BIM provides a new way of 

design documentation practice by introducing new design deliverables and information exchange 

mechanisms which not only brings attention to the issue of sequence of development of building 

process but it also requires a virtual building representation i.e. a BIM model to be integrated 
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into the design and construction process (Arayici (2010). BIM approach thus entails a change in 

the building documentation process i.e. transition from architectural drawings as design 

deliverables to computerised model (Arayici (2010). 

 

Examining BIM enabled business process at intra-organisational and inter-organisational level 

requires tighter interaction and enhanced coordination between temporary project networks, 

alignment of modelling processes for creation and merging of BIM content between different 

project partners and timely and accurate accessibility of information to various activities 

involved in a BIM project (Taylor and Levitt, 2007). BIM is therefore, anticipated to bring 

paradigm shift in the project delivery through early involvement of design and construction 

project stakeholders (Hannon, 2007). 

 

Based on the findings of literature review and industry wide survey, Figure 3 is developed which 

captures the dynamics of relationships between factors that play an important role during BIM 

adoption and implementation into an organization. 

 

 
 

Source: First UK Academic Conference on BIM 5-9 September, 2012. 

Figure 3: The factors effecting BIM adoption in the construction organisation. 

 

RESEARCH METHODOLOGY 

 

The research methodology for this research is to a large extent quantitative, which indicates that 

the research process is largely deductive. Approaches were incorporated to provide alternate 

insight into the drivers and barriers to an innovative technology (BIM) implementation from the 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

995 | P a g e  
 

construction organisations and practitioners’ viewpoint. This start with simple opinions and 

hypothetical insights was derived from literature.  Research methods that were applied include a 

literature review, with the primary data collected through questionnaire surveys. 

A review of literature was carried out for the purpose of articulating issues regarding the concept 

of an innovative technology (BIM) in the construction industries with particular emphasis on the 

Yobe state Construction Industries. The review aims at understanding the drivers and barriers for 

the implementation of an advance technology (BIM) in Yobe state construction industry. The 

research involves the use of structured questionnaire as a tool for data collection, and was 

distributed to all building related firms within and around Yobe state. The firms were selected 

through random sampling method. 

 

Data analysis was undertaken using statistical analysis in order to figure out the key drivers and 

barriers toan innovative technology (BIM) implementation in Yobe state construction industries. 

The result from the questionnaire analysis was presented in the form of chart and table which is 

significant to improve the research effectiveness and reliability (Johnson, 2012). 

 

Data collection and analysis 

 

The data needed to carry out this research work are:  

 

The questionnaire based assessment technique was used to carry out the primary data collection. 

The questionnaire survey provides an insight into the likely future requirements of Yobe 

construction industry regarding the evaluation of the drivers and barriers for implementing an 

innovation for industrial transformation(BIM). While the secondary data was collected from 

sources such as newspapers, research articles, electronic databases, and so on. Descriptive 

analysis was made use of, so as to collect quantitative data’s from the respondents. Result from 

questionnaire analysis was presented in the form of chart and table which is significant to 

improve the research effectiveness and reliability. 

 

RESULTS  

 

The problem in the Architecture, Engineering and Construction industry (AEC-industry) is 

presented as the increasing fall in construction output with respect to other (non-farming) 

industry. As described in the theory chapter, the researchers often argued that the reason for this 

problem is the high level of fragmentation in the AEC-industry, combined with its collaborative 

needs. In order to be able to complete a building project successfully many different actors have 

to be involved and contribute, hence the need for collaboration. BIM is presented as a way of 

addressing these issues by enabling better exchange of information within the project team and 

throughout the buildings life-cycle. However, to effectively implement BIM there needs to be a 

change in our culture and technique to project delivery, organizational cultures and information 

technology practices are required to assume a more essential part in firm performance 

improvement particularly in the construction organizations. This chapter present and discusses 

the findings on Drivers and Barriers to an innovative technology (BIM) implementation in Yobe 

construction industries. The data presented are based on the outcome of the statistical analysis 

such as a descriptive statistic, frequencies, and so on with the help of Statistics Package for 

Social Sciences (SPSS), while the discussion on the results has been carried out to provide a 

clearer picture and understanding of the research. 
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Table 1: The potential barriers of BIM adoption in Nigeria 

 

Descriptive Statistics 

 N Minimum Maximum Mean Std. 

Deviation 

Unwillingness to initiate new 

processes 
40 3 5 4.00 .641 

Not enough opportunity for BIM 

implementation 
40 2 5 3.75 .670 

Benefits from BIM 

implementation do not outweigh 

the cost to its implementation 

40 2 5 3.25 .670 

Benefits are not tangible enough 

to warrant its use 
40 1 5 3.42 .903 

Inadequate infrastructure 40 3 5 4.10 .496 

High cost of finance 40 3 5 3.95 .677 

Poor data systems and lack of 

compatibility 
40 2 5 4.13 .723 

Absence of skilled personnel 40 2 5 3.57 .813 

Culture (Attitude and behaviour 

toward change) 
40 2 5 4.48 .640 

Unfamiliarity of firms with the 

use of BIM 
39 2 5 4.26 .677 

Lack of standards to guide 

implementation 
40 2 5 4.00 .751 

Lack of knowledgeable and 

experienced partners 
39 2 5 3.82 .721 

Valid N (list wise) 38     

 

The above table show the descriptive statistics of the potential barriers of BIM. It is indicated 

that the respondent perception of potential barriers is across a scale ranging from 1 (Strongly 

disagree, Disagree, Neutral and agree) to 5 (Strongly agree). It is observed that different aspects 

including culture (attitude and behaviour toward change) (mean = 4.48, SD = 0.640), 

Unfamiliarity of firms with use of BIM (mean = 4.26, SD = 0.677), Poor data systems and lack 

of compatibility (mean = 4.13, SD = 0.723), Inadequate infrastructure (mean = 4.10, SD = 0.496) 

and Unwillingness to initiate new processes and Lack of standard to guide implementation (mean 

= 4.00. SD = 0.641 and 0.751 respectively) present an average mean score. This indicates that 

the majority of respondents felt these attributes to be major barriers of BIM adoption in Yobe 

state Nigeria.  

 

These views are supported in literature by several authors. Ashcraft, (2008),Guet al. (2008) and 

Yan and Demian, (2008) claimed cultural barrier as an acute threat, as it contains prospective 

hindrances that are human related. Indeed these challenges may even be compounded in the 

developing world where infrastructural problems abound. In Nigeria for instance a pilot study by 

Mu’awiya, A., Yahaya, M. I., and Kabir, B. (2013)identified the frequent power failure and poor 

internet connectivity as potential barriers. While, Ayarici (2009) acknowledge on the survey 
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conducted in UK that unfamiliarity of firms with the use of BIM as the primary barriers to BIM 

adoption. 

However, the majority of respondents were of opinion that there is limited impact of BIM on the 

cost of financing the tool (mean = 3.95, SD = 0.677). The opinion was in line when considering 

the tangible benefits BIM will bring on implementation, which outsmarted the cost of financing 

the BIM software. Eastman, C., Teichoiz, P., Sackjs, R., and Liston, K. (2011) supporting this by 

explaining that clients are now realizing benefits that BIM can offer them as owners when 

adopted. While on contrast to the finding of the survey.Ayarici (2009) indicate high cost of 

software as the primary barrier to BIM adoption on the survey conducted in UK.  

Additionally the majority of respondents questioned on the lack of knowledgeable and 

experienced partner for BIM implementation (mean = 3.82, SD = 0.721), Not enough 

opportunity for BIM implementation (mean = 3.75, SD = 0.670), Absence of skilled personnel 

(mean = 3.57, SD 0.813), Benefits are not tangible enough to warrant its use (mean = 3.42, SD = 

0.903) and Benefits from BIM implementation do not outweigh the cost to its implementation 

(mean = 3.25, SD = 0.670) by showing low score. 

 

The finding from the survey was in contrast to those in literature. Ayarici(2009) reported that on 

a survey conducted in UK, reluctance to train staff or initiate new work flows, lack of 

opportunities to implement, and lack of proof for tangible benefits of BIM are identify as 

primary barrier. Figure 1: Indicate how various potential barriers of BIM adoption in Nigeria are 

rated by the respondent in a bar chart below. 
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Figure 1: The potential barriers of BIM adoption in Nigeria 

 

Table 2: Drivers of BIM adoption 

 

Descriptive Statistics 

 N Minimum Maximum Mean Std. 

Deviation 

Attractive future plan 39 2 5 3.77 .777 

Government Support 40 3 5 4.53 .554 

External pressure and donor 

support 
40 2 5 3.67 .730 

Rising customers’ expectations 40 2 5 3.45 .749 

Technical change, 

modernisation and 

globalisation 

39 3 5 4.28 .560 

Client interest in BIM 40 2 5 4.00 .816 

Software availability 40 3 5 4.43 .636 

Cooperation and commitment 

of project team 
40 2 5 3.67 .694 

Adoption of collaborative 

procurement method 
40 2 5 3.52 .751 

Need to achieve cost savings 

and effective monitoring 
40 2 5 4.13 .757 

Desire to improve 

communication 
40 3 5 4.03 .698 

Reliable internet access 40 2 5 4.45 .714 

Need to design health and 

safety into the construction 

process 

40 2 5 3.78 .862 

Valid N (list wise) 38     

 

The above table show the descriptivestatistics of the Drivers of BIM adoption. It is indicated that 

the respondent perception of drivers of BIM is across a scale ranging from 1 (Strongly disagree, 

Disagree, Neutral and agree) to 5 (Strongly agree).  It is observed that different aspects such as 

Government support (mean = 4.53, SD = 0.554), Reliable internet access (mean = 4.45, SD = 

0.714), Software availability (mean = 4.43, SD = 0.636), Technical change, modernisation, and 

globalisation (mean = 4.28, SD = 0.560) Need to achieve cost savings and effective monitoring 

(mean = 4.13, SD = 0.757) and Desire to improve communication (mean = 4.03, SD = 0.698) 

present an average mean score. This indicates that the majority of respondents felt these qualities 

to be major drivers of BIM adoption in Yobe state of Nigeria. 

 

These views are supported and questioned in the literature. Mu’awiya, A., Yahaya, M. I., and 

Kabir, B. (2013) identify the drivers of BIM adoption in the construction industry as government 

support through parliament, clients' interest, software availability, collaboration and commitment 

of professional bodies, and collective procurement process. Similarly, some of the views such as 

(Technical change, modernisation, and globalisation) were comparative to those in the literature. 
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Furneaux and Kivvits, (2008) mention the advent of improved IT infrastructure and ability of 

computer to develop and show 3D models with underlying substantial databases as one of the 

significant enablers of BIM adoption.   

 

Though, the majority of respondents were of opinion that Client interest in BIM (mean = 4.00, 

SD = 0.816) partially facilitatesthe adoption of BIM. The research finding on this aspect was in 

contrast to those in literature. As Mu’awiya, A., Yahaya, M. I., and Kabir, B. (2013)acknowledge 

Client’s Interest in BIM as one of the potential drivers among others. Furthermore, Liu et al. 

(2010) further confirm that external forces from clients and competitors play a large role in BIM 

adoption. Similarly Robert et al. (2013) highlighted Client/competitive pressure as enablers to 

BIM adoption. 

 

Moreover the majority of respondents questioned the Need to design health and safety into the 

construction process (mean = 3.78, SD = 0.862), Attractive future plan (mean = 3.77, SD = 

0.777), External pressure and donor support and Cooperation and commitment of project team 

(mean = 3.67, SD = 0.730 and 0.694 respectively), Adoption of collaborative procurement 

method (mean = 3.52, SD = 0.751) and Rising customers’ expectations (mean = 3.45, SD = 

0.749) by showing low score. These views are in contrast to those stated in the literature. 

Mu’awiya, A., Yahaya, M. I., and Kabir, B. (2013)identify some of the aspect such as 

cooperation and commitment, Adoption of collaborative procurement method as potential drivers 

of BIM adoption. Similarly, Robert (2013) listed various authors such as Liu (2010),Azhar, 

(2011), Eastman, C., Teicholz., P., Sacks., R., and Liston, K. (2011), among others pinpointing 

some aspect like Need to design health and safety into the construction process, cost savings and 

monitoring as the potential drivers for BIM adoption in architectural engineering and 

construction industry (AEC-industry). Figure: 2 shows how various drivers of BIM adoption are 

being rated by the respondent in a bar chart below. 

 
 

 

Figure: 2 the potential drivers of BIM adoption in Nigeria 
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CONCLUSION AND RECOMMENDATION 

 

The first objective, study outline the need for BIM implementation because industry requires 

dramatic improvements in efficiency, performance, strengthening margins, collaboration and 

knowledge sharing. The chapter describes history of BIM and reveals that BIM as a concept is in 

fact not that infant at all. Its roots reach as far as to early 1980’s. Further highlighted in the 

chapter two that, the technology of BIM has benefits over traditional 2D technology. By 

improving the ability to manage information in construction projects, better collaborative work 

processes can be adopted. These processes can streamline the work in an Architect, Engineering 

and Construction project and thereby improving productivity. Improved productivity on a project 

scale is however not the only possible outcome of BIM adoption. BIM can be used at smaller 

scale by individual actors, with smaller potential benefits.  

 

The adoption of BIM must however correspond to the sought-after goal with the BIM adoption. 

BIM is not a goal by itself, the technology can enable changes in processes, making them more 

efficient, but BIM has no value in its own right. BIM has a value as a tool to reach other goals, 

but is not a goal by itself. Therefore the goal with BIM adoption must be developed before the 

processes for how the technology should be used are developed. The slow adoption of BIM is 

linked with many different barriers, and there is no single one problem that could be solved 

individually to enable wide scale BIM adoption. BIM will enforce a paradigm shift in the 

industry with large consequences to how construction projects are performed. With adoption of 

this new ICT technology more efficient work processes need to be adopted. How these new 

processes affect the industry in regards to business models and practises is currently not fully 

developed.  

 

The individuals working with these new tools also need education to be able to use the BIM 

tools. BIM will change many individuals‟ roles in the project and there has to be a general 

understanding of the changes in practice. Together this means that technical issues are not alone 

the greatest barrier to BIM. When trying to break down the barriers to BIM adoption it is 

important to remember the process changes and needs of the individuals actually working with 

the new tools. Organisations that undertake the construction. Unfortunately, changing 

competitiveness in the worldwide business sector has made difficulties for some organizations 

and people. To manage with this changing domain, organizational cultures and information 

technology practices are required to assume a more essential part in firm performance 

improvement particularly in the construction organizations. 

 

The data collected strengthened the fundamental relationships conceptualised in the model. The 

model therefore delivered a suitable basis for the development of the questionnaire. The 

questionnaire was designed to capture project features, measure change implementation. 

Correlation analysis were employed to explore and draw inferences about the relationships 

between the different barriers, drivers of BIM adoption in construction industries within the 

sample. The results indicated that the sample was generally representative of construction 

industries in Yobe. 

 

RECOMMENDATIONS FOR INDUSTRY 

(a) Education and training were identified as important parts of BIM implementation due to the 

process and technological changes it brings in an organisation. Ayarici (2009). This research 

therefore recommends that BIM training programs should be provided by the academic 
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institutions and other stakeholders in the construction industry to make our professional design 

consultants well acquainted with BIM processes to ensure successful take up of the technology. 

BIM should also be incorporated in the curriculum of all tertiary institutions in Nigeria taking 

construction related courses, in order to tackle the dearth of well trained professionals to handle 

BIM tools in the construction project organisations CPOs. 

 

 (b) It is recommended that Nigerian construction stakeholders including the government and 

professional regulatory bodies should work hand-in-hand in ensuring that the enablers of BIM 

adoption such as the provision of regulations and industry standards guiding the implementation 

are provided and strengthened to make the industry ready enough for BIM adoption. 

c) Consultancy companies should further assess their capabilities and address all the issues 

highlighted in the different categories of willingness to create an enabling environment for them 

to fully adopt BIM in their practice 

d) Through continued efforts in identifying ways to overcome the construction industry’s 

resistance to transformation, by modifying traditional work habits, by improving current 

technical limitations, and by encouraging the use of innovative ICT and Internet-based solutions, 

will undoubtedly help increase the overall knowledge, awareness and skills, of all industry 

stakeholders, in bringing about industrial transformation. This will result in a major social and 

technological impact that will integrate the construction industry in a unique, distinctive, and 

never before experienced way. 

 

RECOMMENDATIONS FOR FUTURE RESEARCH 

Further research should be conducted to establish an in-depth awareness to all other sectors of 

the Nigerian construction industry for the barriers that hinders the adoption of BIM technologies. 

This is because the adoption cannot just be achieved by one section of the industry, but is a 

collaboration issue which needs all the sections of the industry such as contractors, clients, 

suppliers, manufacturers and government to have a fair level of awareness if the industry is to 

benefit from the adoption of the technology. 

A framework should also be developed for the full adoption of BIM in the Nigerian construction 

industry. 
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ABSTRACT 

The self-compacting concrete is a relatively innovative type of concrete that differs from the 

conventional vibrated concrete in that it contains a  novel superplasticiser, Flay ash which 

contributes significantly to increasing the ease and rate of it flow and another advantage is that 

the novel superplasticiser is very cheap and available compare with the conventional one 

because it originated from waste material It was first introduced in late 1980s in Japan when the 

researcher realized that poor compaction was the major contribution to the declined of quality 

construction work. Since then various research investigations have been carried out for 

establishing rational mix design methods in order to be self- compactable. The fresh concrete 

must show high fluidity beside good cohesiveness to make self-compacting concrete a standard 

concrete. This research presents the result of an experimental programme that has been carried 

out, aimed at investigating of fresh properties of SCC contain fly ash and novel superplasticiser. 

The fresh state properties of the concrete were evaluated. Finally, some hardened state properties 

of the concrete were assessed. Portland cement was partially replaced with 30% ,50% 70% and 

90% fly ash the water cement ratio was maintained 0.5 for all the mixes .Properties included 

workability ,compressive strength,  all were evaluated . The result indicated that the medium 

volume contain of fly ash can be used in SCC to produce good strength concrete with this type of 

superplasticiser that originated from waste material  .High absorption values are obtained with 

increasing amount of fly ash however almost all the specimen exhibits absorption of less than 

5%. The concrete mixes contained 3 different dosage of a novel super plasticiser based on the 

carboxylic with and without fly ash .the percentage of dosage of superplasticiser is 0.25%, 1%, 

and 2% respectively. The increase in superplasticiser dosage from 0.25% to 2% the workability 

increase so the required slump flow meet the criteria of EFNARC also the result of mechanical 

properties compressive strength for 0.25% ,1% and 2%  have shown significant performance 

compare with the control mixes. 

 

Keywords:Self-compacting, concrete, novel Super plasticiser, fly ash, fresh properties. 

 

INTRODUCTION 

The self-compacting concrete is a relatively innovative type of concrete that differs from the 

conventional vibrated concrete in that it contains a super plasticiser, Flay ash which contributes 

significantly to increasing the ease and rate of its flow and another advantage is that the novel 

super plasticiser is very cheap and available compare with the conventional one because it 

originated from waste material (Krishna et al., 2012). A self-compacting concrete can fill any 

part of formwork only under its own weight, without the need for compaction or external 

vibration. This differ from  conventional concretes in structural elements of complex and difficult 

shapes, e.g. congested working area  or curved members, in which the conventional concrete 

maybe difficult to compact, especially in the   congested reinforcement area . Goodier, (2003). 

Furthermore, SCC offers many health and safety benefits. The elimination of vibratory 

compaction on site means that the workers are no longer exposed to vibration and its related 
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impact, e.g. waste energy spoil hand, besides providing a noiseless working environment. It was 

first introduced in late 1980s in japan when the investigator realized that poor compaction was 

the major contribution to the degenerated of quality construction work. Since then various 

researches have been conducted for establishing rational mix design methods in order to be self- 

compactable. (Aslani and Nejadi, 2012). Self-compacting concrete mixes can be possible with 

the use of local coarse aggregate without much effect for the mix designs. The fresh concrete 

must show good fluidity and good cohesiveness to make self-compacting concrete a standard 

concrete (Murthy et al,2012). 

The SCC was also called high performance concrete. This was included in Okamura's definition 

(1992), which is shown below. 

 

Selection of mix proportions in self compacting concrete: 

 In designing for SCC mix, it is essential and useful to consider the relative proportions of the 

main components by volume than by the mass. The following key proportions for the mixes 

highlighted below Air content (by volume) ,Coarse aggregate content (by volume) , Paste content 

(by volume), Binder (cementations) content (by weight) , Replacement of mineral admixture by 

percentage binder weight, Water binder ratio (by weight) , Volume of fine aggregate volume of 

mortar , SP dosage by percentage cementations (binder) weight , VMA dosage by percentage 

cementations (binder) weight water binder ratio by weight, volume of the fine aggregate, volume 

of the water (Krishna et al., 2012). 

 

METHODOLOGY 

 

Experimental programme: 

 

The aims of the research are to investigate the hardening properties of self-compacting concrete  

containing fly ash and novel super plasticiser. 

 

This STEP describes the materials used in the whole experimental, the mixing, casting, and 

curing procedures of concrete investigated in this study. The methods of measuring workability, 

density, compressive strength and, as well as the apparatus used, are also described. 

All materials used throughout this study were the same. They were in accordance with relevant 

BS EN standards and were confirmed to be suitable for the scope of this st Cement ordinary 

Portland cement is general purpose cement is one of the essential concrete components that bind 

the concrete ingredients all together. In order to attain more workable mix, an increased paste is 

required to realize the required deformability. The correct select of cement type is normally 

depending on the particular requirements of each application or what is presently being used by 

the producer rather than the specific requirements of Self-compacting concrete (Dumne, 

2014).The cement used at this experiment work was general purpose Hanson cement used for 

casting the cubes for all samples mixes. The cement was of uniform colour that is grey with high 

greenish shade and was free from any impurities. 

 

The fine aggregate (sand) used in the experimental programme was locally sand from river 

which package in bag for general purpose used as fine aggregate. The finest module of the 

aggregate used was like 2.44mm./Mixing water for concrete should be in good quality; it should 

not contain undesirable organic substances or inorganic ingredients above allowable amount. In 

the UK, water used in concrete mix shall conform to BS EN 1008. Therefore, tap water was used 

throughout the mixing and curing procedures for the concrete in this study. 
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The coarse aggregate used was graded aggregate 20mm maximum size and locally available 

river sand were used as natural coarse and fine aggregate respectively . Comprising crushed 

stone with a nominal size ranging from 5 to 20 mm.The physical properties of coarse aggregate 

like bulk density, specific gravity, gradation and fineness modulus are tested in accordance with 

BS 8882; 1992. 

 

The Pulverised fly ash used in this experimental work was EN 450-1 S GRADE PFAFly ash is 

an industrial waste that is generated after combustion of coal during the production of electricity. 

These fine particles consist primarily of silica, alumina and iron. This type Fly ash is used to 

improve the durability and strength of concrete mixtures and make the concrete free flowing and 

sound.  

 

Fly ash also acts as an industrial by product, generated from burning of coal in the thermal power 

plants. The increasing insufficiency of raw materials and the urgent need to safeguard the 

environment against the pollution has emphasized the significance of developing new building 

material based on industrial waste generated from coal fired thermal power station creating 

incontrollable disposal problems due to their likely to pollute the environment (Jino et al., 2012) 

The admixture superplasticizer used for this experimental work was NJ100 is hydrocarbon super 

plasticiser base on grafted acrylic ester was also originated from waste material. Which were 

used throughout the mixes except for number one which is the control mix as Shows the detail in 

the table below.it was originated from Poly Ethylene acrylic acid (PEAA) collected from waste 

material Hexadecyl alcohol (HDA),Hexadecyl amine (HDM), Vinyl acetate (VA), Benzoyl 

peroxide (BzPO) and P-Toluene sulfonicacid monohydrate (PTSA) are from Aldrich Chemicals 

is used for evaluating the performance of the synthesized polymeric additives (Shafey et al., 

2011). 

 

Mixing: 

 

 

Tilting drum mixers were used throughout this study with capacities of 120 by, 90 litres with 

220-240 volt ac, and 50HZ 1PH, which were chosen depending on the volume of the concrete 

batch needed. The concrete mixes were done in accordance with BS 1881-125:1986. The 

aggregates were added in the following order: initially about half of the coarse aggregate, then 

the fine aggregate and the residue of the coarse aggregate. The mixer was then started for 15 to 

30 seconds. The mixing continued after adding about half of the total water for two to three 

minutes. All the cementations materials were then added and the mixing was continued. Then the 

remaining water was added after 30 seconds, continuing mixing until two to three minutes after 

all the materials were added.Total of 8 mixes were made to investigate the engineering properties 

of self-compacting concrete containing fly ash and novel superplasticiser .investigated were  

made, workability using j rings and L box,densiy,weight,. Detail of mixes are given in the table 

below for different proportional fly ash of 30%, 50%, 70% and 90% replaced with cement and 

superplasticiser in different percentage for other control 0.24% 1%, 2% respectively. 
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Table 3.1 Mixes proportion for the research experiment. 

S.NO MIX % Cement 

kg/m3 

Fly ash 

kg/m3 

Fine 

aggregate 

kg/m3 

Coarse 

aggregate 

kg/m3 

Water 

kg/m3 

s.p. 

gm/m3 

w/cc 

1. SP-0% 4888.5  16523.2 8811.4 4888.5 0 0.5 

2. SP0.25% 4888.5  16523.2 8811.4 4888.5 24.3 0.5 

3. SP I% 4888.5  16523.2 8811.4 4888.5 98 0.5 

4. Sp2% 4888.5  16523.2 8811.4 4888.5 196 0.5 

5. F30 6843.2 2932.8 16523.2 8811.4 4888.5 196 0.5 

6. F50 4888.0 4888.0 16523.2 8811.4 4888.5 196 0.5 

7. F70 2932.8 6843.2 16523.2 8811.4 4888.5 196 0.5 

8. F90 977.7 8799.3 16523.2 8811.4 4888.5 196 0.5 

         

 

Casting curing and testing: 

Cubes of 100mm in size were used for determination of weight, density, ultrasonic pulse velocity 

and compressive strenght.where 50mm by 25mm used for determination of water absorption and 

capillary that is the 100mm cube divided in t0 two. That made the total number of 13 cubes two 

cubes divided it to half for capillary and water absorption. Before casting the workability test 

was made by the used of j ring and L box where the flow found satisfactorily because it flow 

under its own weight except for the control mix that is MO. Specimens cubes were then cast in 

steel mould and also no subjected to any compaction except for control mix again. The specimen 

kept covered in controlled chamber at 20 ±2oC FOR 24hours except those that have high 

percentage of fly ash that from 50% to 90% have delays for it setting time to 48hour even more 

then 2days for the mixes contained 70% and 90% fly ash Until remoulding .Thereafter, cubes 

were place in the curing tank at 20c
Comfort different age of curing 7days, 28day, 56day 

respectively. After then remove from the tanks take the weight, density ultrasonic pulse velocity, 

compressive strength water absorption, and capillary. For the determination of water absorption 

and capillary cubes were taking from curing tanks after certain age to place in an oven at 100oC 

until constant mass achieved this took me about 5days.the cubes were allowed to cool in an air 

tight bag container. Measure the dry masses of the specimens was determined before they were 

immersed in water. For 0.02hrs 0.08hrs 0.17hrs, 1hrs, 4hrs, 24hrs, 72hrs, and 120hrs etc. 

 
FIG 2. SP-O CONTROL MIX NO ANYTHING.    FIG 3. SUPER PLASTICIZER 1% 
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Fig 3.4 Fly ash with 70% 

 

Compressive strength tests: 

In order to investigate the effect on compressive strength when fly ash is added in to self-

compacting concrete as cement replacement .in the cubes mixes contain different proportion of 

fly ash and novel super plasticiser were prepared and kept at curing thank for  7days 28days and 

56days respectively the test was conducted on ASTH OF Capacity 3000KN.from the result table 

show below it is concluded that 56days strength of almost all the mixes is slightly higher than the 

corresponding 7days and 28days strength this is due to continuous hydration of cement with 

concrete. 

 

Compressive strength result: with super plasticizer: 
 

  7days 28days 56days 

Super 

plasticizer (%) 

Comp Comp Comp 

Strength Strength Strength 

(MPa) (MPa) (MPa) 

0 40.47 47.85 48.13 

0.25 40.06 45.75 47.93 

1 38.25 42.79 48.22 

2 41.14 47.97 49.8 

    

 

 

The effect of concentration of SP on the strength of SCC 
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Figure 4.14: 

 

The effect of Fa on the Strength of Scc in Presence of Sp2 

 

Although with the use of novel superplasticiser the strength as you see in the table is not much 

differ compare with specimens of 7days and 28days more especially the different 28days of age 

of curing and 56days compressive strength except for those contain high proportion of fly ash 

that 70% and 90% the compressive strength is totally low which I can confidently concluded that 

fly ash equal to those percentage replace with cement is not advisable with this type of novel 

super plasticiser. 

 

Effect of percentage of fly ash on compressive strength for self-compacting concrete the 

compressive strength test result s of SCC mixes as show in the above table with the increase of 

fly ash content the compressive strength become very low .However, compressive of self-

compacting concrete increase with the decrease in the percentage of the fly ash and water to 

cementnous material ratio. As you see in fig above the compressive strength at 50% fly ash the 

strength is more than half of that of the control mix. This low compressive strength value is 

expected at the early age of curing where there is not sufficient calcium hydroxide for the fly ash 

particles to hydrate. Based on the experimental result the low value is due to the high percentage 

Mo, 7, 40.47

Mo, 28, 
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41.14
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22.9
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12.93
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28.22
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    *SP = Super plasticizer 

 *M0= Reference without super 

plasticizer   

 

 

  7days 28days 56days 

Fly Ash (%)      Comp   Comp   Comp  

Strength Strength Strength 

(MPa) (MPa) (MPa) 

30 22.9 33.57 46.5 

50 12.93 21.65 28.22 

70 7.89 8.47 11.94 

90 1.05 1.88 2.63 
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of the fly ash applied to the mix the rate of hydration is very high that is why the sample contain 

90% of fly ash by cement it dissolved unless keep it in an open space without put in water for 

curing because of the high content of fly ash that is why the compressive strength is very low. 

Furthermore, the observations from table result show that compressive strength of Self-

Compacting Concrete contains fly ash and superplasticizer is increases relatively faster up to 7 

days thereafter its rate becomes slower for same water-cement ratio. Generally, I can conclude 

that superplasticizer dose increases the compressive strength of concrete mix at both 7days and 

28 days of curing.it has been observed that consistent increase in compressive strength could 

attributed due to addition of novel superplasticizer in concrete containing 30% fly ash with 

constant water-cement ratio. Furthermore, one can say that compressive strength increases rather 

than decreases though there is increase in workability of mix. 

 

 
MO CONTROL MIX NO ANYTHING SUPERPLASTICIZER 1% 

 

 

 

 

 

 

 

 

 

 

 

 

 

FLY ASH WITH 70%.   CONTROL MIXES NO SUPERplasticiser. 

 

Time ranging 06-12 seconds is considered adequate for SCC (EFNARC 2002).The L- box flow 

times were in the range of 4-10second except for the control mix. The result of the investigation 

indicated that all SCC mixes meet the requirements of allowable flow time .based on the 

experimental result examined of the different mixes replaced by flash was further increase in 

workability as shown in mixes containing high percentage of fly ash the  flow is within 800-

900mm compare with the control mixture. Generally the   use of fly ash in concrete reduce the 

water demand for a given workability .Therefore concrete containing fly ash will cause an 

increase in workability at constant water binder ratio. Furthermore, based on the investigation 

mixes containing high percentage of fly ash that is 70%-90% the workability is very high which 

it even lead to segregation as you see in mix contain 90% flash. 
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As in the result table above as the dosage of super plasticiser increases, the slum flow increases. 

This is expected because as the super plasticiser dosage increase the fluidity of the concrete also 

increase the L-box values increase as superplasticiser dosage increases this interpret that as the 

dosage increase concrete is more able to flow through reinforcement or congested side to fill 

everywhere on it weight. 

 

CONCLUSION: 

The following observation and conclusion have been made based on the Finding result of the 

present investigations result: 

 

With this type of novel superplasticiser high percentage of fly ash can be used to produce self-

compacting concrete with adequate compressive strength. Using up to 30% fly ash as cement 

replacement can produce self-compacting concrete with the strength as higher as 40mpa.Higher 

compressive strength has been obtained for fly ash replacement 0f 30% also the increase in 

cement replacement 0f 70% and 90% of fly ash resulted in a decrease  in strength and increase in 

workability. Compressive strength is powerfully decreased with the increase of fly ash. Based on 

the result analysis the novel supeplasticiser modified used has substantial influence on the fresh 

properties of self-compacting concrete a small change in the dosage make a substantial change in 

the SCC properties that is flowing ability, passing ability, stability, and segregation resistance as 

in the result findings, the increase in superplasticiser dosage from 0.25% to 2% the workability 

increase so the required slump flow meet the criteria of EFNARC. Finally The 70% and 90% fly 

ash specimen is totally no good as you see in the result table though it achieved good workability 

on it fresh state .but the mechanical properties is very low and the developing setting it takes 

long time at least one week before final setting and when it immerse in water it dissolve because 

of high chemical reaction that were taking place which lead to degradation .I will finally 

concluded that 90% and 70% of fly ash is not recommended to use with this type of novel 

superplasticiser. The 50% contain of fly ash the mechanical properties that is  the compressive 

strength it little bid well but no enough compare with the control mixes it need to be upgrade 

compare with the one with normal conventional superplasticiser for other researchers the 

strength is reasonable,  but the fresh  properties workability is very good. 
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Abstract 

The aim of this paper is to study the performance of eightdifferent existing imputation 

methodsused on simulatedand real dataset. The methods are compared in term of their ability to 

estimate the missing observationsand estimate some statistics(mean, standard deviation and 

coefficient of a regression) using the full data set completed by the imputation. The comparisons 

are made using root mean square error, mean absolute deviationand bias observed after 

estimation of statistics. Simulation results using specific simulated data and bootstrap show that 

Mean Imputation and Complete case analysisare the best method in completing the data set and 

in obtaining best estimators for statistics.However, the results are subject to major changes if 

parameters like sample size, number of replication and type of distribution chosen are modified. 

In short with real data, result will change depending on the structure of dataset to impute. For 

example, application of the simulation results to a Rwandan dataset on smallholder farmers 

revealed that k-NN is the best method in reconstructing and Multiple Imputation can be used as 

imputation method in case we are to estimate some statistics. Our final conclusion is that 

imputation methods cannot be compared since in most cases their performance is parametrically 

linked to the data. We finally proposed a methodology and a simulation protocol to identify for 

any data set which imputationmethod will give the best results and therefore should be applied in 

priority. 

 

Key words. Bias, Bootstrap, Imputation,Root Mean Squared Error, Mean Absolute error. 

 

Introduction 

Missing data is a common problem in applied statistics when dealing with collected data. It is a 

classical problem in all areas of research including: biology (Troyanskaya O et al, 2001), 

medicine (Lewis HD, 2010), climatic science (Schneider T, 2001) and others. Nearly all standard 

statistical methods presume complete information for all the variables included in the analysis. 

However, a relatively few missing observations on some variables can dramatically shrink the 

mailto:brice.dongmezo@students.jkuat.ac.ke
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sample size and affect the quality of estimators produced from those data (Marina Soley-Bori, 

2013). After data collection where sampling has been done properly, often the data set will come 

with blank spaces meaning that some questions have not been responded to during survey or 

some specific information were not collected properly. This situation raises one main question: 

how can we manage the units with the missing information?  

 

Many researchers have proposed steps to study the problem of missing data, starting by the 

missingness mechanism, why some observations are missing? Then follows the decision between 

dropping units with missing observation or imputation. Finally, in case imputation is chosen, 

which imputation method to adopt considering the situation.  

 

This paper aims to analyse the performance of imputation methods toward an increasing 

percentage of missing values and draw the related conclusion on comparing imputation methods. 

The paper is organized as follows: Section 2 discusses the missingness mechanism with some 

typical examples and implication of having missing data in the set. Section three presents some 

of the most used imputation methods including the most recent like Multiple imputation and 

weighting. Sections 4 and 5 investigate and discuss the simulation and the results obtained from 

simulation. Finally, section 6 concludes and introduces different uses of imputation methods 

beyond replacing missing data.   

 

1. Missingness Mechanism 

Early works on missing data were carried out by Rubin (1987, 1996). Close to that, some 

researcher like Afifi and Elashoff (1966), Hartley and Hocking (1971), Ochard and Woodbury 

(1972) andLittle (1971) did a bit more on the topic with some applications in different areas of 

study. Most of these works started with the missingness mechanism.  

Prior to presentation of general imputation methods or how to handle missing data problems, 

it is good to know why these data are missing. We present different missing data mechanisms, 

meaning how in our data base missing values appeared? There are 4 main situations where data 

can be missing: 

 

✓ Missingness completely at random (MCAR): the probability of missingness is the same 

for all unit in the sample. For a given variable X  in the data base, the probability for an 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1019 | P a g e  
 

observation to be missing does not depend on X  itself and on other variables of the same 

data base. The perfect example will be if the choice is given to respondent to answer a 

question or not given a random condition (rolling a dice for example). It is difficult to 

have this situation in the real survey but it is the most common hypothesis in simulation 

or with real data imputation (Briggs et al., 2003; Allison, 2001). 

✓ Missingness at random (MAR): Most missingness is not completely at random, as can be 

seen from the data themselves. Probability can depend on an auxiliary variable in the 

same survey. Respondent can decide to answer or not, or interviewer may forget to ask 

some questions to respondents. A more general assumption, missing at random, is that the 

probability a variable is missing depends only on available information. Thus, if for 

example sex, race, education, and age are recorded for all the people in the survey, then 

“earnings” is missing at random if the probability of nonresponse to this question 

depends only on these other fully recorded variables (Allison, 2001; Gelman& Hill, 

2006). 

✓ Missingness that depends on unobserved predictors (NMAR): Missingness is no longer 

“at random” if it depends on information that has not been recorded and this information 

also predicts the missing values. There are some underlying unobserved factors that could 

lead people not to answer a given question and they can differ from one person to 

another. Therefore, the probability of missingness is different across unit in our survey. 

An example is when during a survey a corrupted person is not going to declare his 

revenue because he knows that if he declares he can be exposed to pursuit because of 

corruption (information not recorded) the data will be missing (Allison, 2001; Gelman & 

Hill, 2006). 

✓ Missingness that depends on the missing value itself: Finally, a particularly difficult 

situation arises when the probability of missingness depends on the (potentially missing) 

variable itself. For example, this often happens because people are unlikely to reveal a 

high income to avoid being exposed (Allison, 2001; Gelman & Hill, 2006). 

 

All these types of missingness can happen during survey and can be observed in data set 

depending on variables and the data collection process. To identify the type of missingness, the 

final data set ultimate user should be close to the data base constructor or be involved in data 

collection. The most frequent type of missingness mechanism is MAR. Practically, this is the one 
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which can easily happen.  

 

2. Different Imputations methods 

In handling, missing data, we have two possibilities: discard missing data or imputation. Discard 

some unit presenting missing cases implies to reduce significantly the sample size especially in 

case more than one variable present missing data at different lines (cases). As a result, the 

precision of confidence intervals is harmed, statistical power weakens and the parameter 

estimates may be biased (Soley, 2013). So, the best solution will be to impute data. There are 

several direct and simple methods of imputation including: Mean imputation (replace missing 

values by the mean or conditional mean or marginal mean of the variable), Last value carried 

forward (use the last value from a unit which logically is supposed to be close to the missing one 

), Using information from related observations (impute by a value from an individual which is 

closed to the missing one), Indicator variables for missingness of categorical predictors (add an 

extra category for the variable indicating missingness.), Indicator variables for missingness of 

continuous predictors (replace the missing value by a zero or by the mean), Imputation based on 

logical rules (use the logic of questionnaire to impute a value) (Allison, 2000, 2003). 

 

As we said earlier, our research focuses on comparing any action taken to deal with missing data 

including discarding cases with missing data. Classical imputation methods are divided into two 

main groups. Let’s assume that our variable of interest with missing observation is Y  and the set 

of covariates without any missing observation is X . To simplify notation, forget about the 

indexes specifying the case. A missing observation in the set is denoted by mY  and a non-missing 

one by nmY . Of course, the corresponding covariates will be mX  and nmX  but it doesn’t mean 

that they are missing.   

 

2.1 Imputation methods that doesn’t incorporate random variation 

The main characteristic of these methods is that the missing value is replaced by a single 

estimator of the true value. They are deterministic methods meaning that there is no randomness 

in the set of values used for imputation. Running the same method on the same sample will 

always produce the same imputed values for unit missing with the same characteristics.  
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Mean Imputation and Conditional Mean Imputation 

This method can be applied on any type of dataset, with or without covariates. It recommends to 

replace the missing value by the mean of the missing variable obtained using the non-missing 

observations. The user can just replace the missing observations in Y  by the marginal mean 

directly: ( )m nmY E Y  or knowing some properties of Y , conditional mean can also be used. The 

mean of Y  given certain existing covariates X  in our dataset: ( / )m nm mY E Y X x= = . For 

example, if among our covariates, there is a variable sex and our variable of interest is 

determined by sex, we divide our sample into two groups: male and female, then perform mean 

imputation in each group. It is the most used method even if it leads to biased estimates and low 

variance and covariances (generally underestimate variances). 

 

Nearest Neighbours Imputation  

 

To apply this method, a data set with a set of covariates is absolutely needed. The first step of 

this method is to define what is a neighbour using the set of covariates X . To define a 

neighbour, there is a need to define the distance between cases. The default distance is the 

Euclidian distance: 2 ( ) '( )ij i j i jd X X X X= − − . We can also use the Mahalanobis distance by 

introducing a transfer matrix in the Euclidian distance. After defining a distance, the user can 

now decide for a given missing value which case is close to it or not. You can replace the missing 

observation by the value of the nearest neighbour or by a fixed k  nearest neighbour (averaging) 

or use a value obtained by all the data set weighting each available case by the inverse of the 

distance between the missing case and all of them (weighting average). The simulation in this 

study used the Gower distance developed by Gower (1971) which aggregate all the distances 

between two points for each variable in one single quantity. The distance was included in the 

package VIM on R by Kowarik (2016).  

 

Last value carried forward 

This method recommends to use the last value known about the variable for imputation. It means 

that if we have another survey, collecting the same information a time before the actual survey, 

from that survey you take information from the same variable and impute to the missing value in 

the actual data set. This method assumes the value doesn’t change much with time. It can be true 
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for some variables like sex but it is not always true.  

 

Regression to perform deterministic Imputation 

The method is a model-based method. It uses econometric (linear regression model or quantile 

regression for example) to build a model with available cases of Y  and their corresponding 

covariates. The deterministic part of that model is used to predict the missing values given that 

all the values of the covariates for each of them are known: ( )m nmY f X . The main advantage of 

this method is the fact that it uses all information available on different units to predict the 

missing value and with a good R2, imputation can give interesting results. The disadvantages are: 

it overestimates model fit and correlation estimates and weakens variance of the variable Y . 

 

Simple random Imputation (Hot deck imputation) 

This method recommends to randomly select a set of available cases among our non-missing 

observations and impute them to the missing observation or for each missing observation, 

randomly select another one among the set of observed data and impute, (1, )m nmY Sample Y . 

This method is quite simple and looks interesting but for some database and if you want to 

perform some specific studies, results can be very bad. It doesn’t take into account the covariates 

if they are available, consequently you can have some atypical case for example a 12-year-old 

child with a PhD as educational level. This method is suitable if the population is stratified 

according to some determinant of our variable of interest. 

2.2 Imputation methods that do incorporate random variation 

 

This group of methods are characterized by the fact that it allows for randomness in the 

prediction of missing values. Running this method n  times in a given sample may produce n  

different values for a single imputation. Some of the methods presented here can be repeated 

then the final imputed value will be the average of the different output obtained during repetition. 

Regression to perform random Imputation 

This imputation method is almost the same as regression presented in the previous section. It also 

uses suitable econometric models to build a function of covariates that are going to be used to 

predict the value of the missing observation. The difference now is the error. After estimation of 
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the coefficients of the regression, we obtain the deterministic part of the model and the error. 

Knowing the distribution of the error, this method recommends to generate for each predicted 

value an error and add to the deterministic part to obtain the final predicted value. The result is of 

the form: ( )m nm mY f X + , with m  following a specific distribution determined by the 

econometric model. The main advantage here is the fact that the variance of the variable is 

preserved due to the randomness of predicted values. The drawback is the same, estimation of 

coefficient comes with some bias because the coefficient that we are using in the model are not 

the true coefficients but just estimators which of course brings another bias.  

Multiple Imputation (MI) 

Among imputation methods, Multiple imputation is one the most interesting methods and most 

performant according to literature. The main objective of this method is to replace the full set of 

missing values by different sets of possible candidates provided (each set) by different methods 

or by a single method allowing random variation. Multiple Imputation is a simulation procedure 

and the aim is not to obtain imputed values close enough to the real one but obtain acceptable 

estimators from the completed dataset (Schafer, 1997). 

Multiple imputation involves three main steps:  

a) For each missing observation, generate m  imputed values to obtain m  completed 

sets of data. After identifying which variable has missing values, the user should identify 

the missingness pattern and then decide which imputation methods to use keeping in 

mind that each should allow for randomness; 

b) Analyse the m  set of completed data using standard procedures to produce 

estimators that we want. In our case, each completed data set will produce some 

estimators; 

c) All the estimators produced from each completed data set are combined to form a 

single set of final estimates of the parameters of interest. In this step, the average can 

be used to obtain the final parameters with a standard deviation and confidence interval.      

As advantage, this method can be used with any kind of data and model. It is simulation based 

therefore any user who is good in programming can perform it in using any software. When data 

is MAR, Multiple Imputation can lead to consistent, asymptotically efficient, and asymptotically 

normal estimates. The main drawback is instability of the method. Because of randomness, 

different users can perform it and obtain totally different results. Even the same user, every time 
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you run the program, you obtain different results hopefully slightly different. In the simulations, 

the MI method used generates Multivariate Imputations by Chained Equations (MICE). In the 

MICE procedure, a series of regression models are run whereby each variable with missing data 

is modeled conditional upon the other variables in the data. This means that each variable can be 

modeled according to its distribution, with, for example, binary variables modeled using logistic 

regression and continuous variables modeled using linear regression. 

Maximum likelihood Imputation (ML) 

This method is used to obtain the variance-covariance matrix for the variable in the model based 

on all the available data points, and then use the obtained variance-covariance matrix to estimate 

the regression model (Schafer, 1997). This method is quite simple if you use an appropriate 

software, you only need to specify your model of interest and indicate that you want to use ML. 

Theoretically, the basic idea is as follows. Given a set of data with n  independent observations 

and 1k +  variables 1( , ,..., )i i kiy x x  and assuming that there is no missing data in that set, the 

likelihood function is given by:  

1

1

( , ,..., ; ) (3.2.1)
n

i i i ki

i

L f y x x 
=

=  

where (.)if  is the joint probability function of i  observations and   the set of parameters to be 

estimated. The ML estimates are the values of   that maximise L. Now, in the specific case of 

this research, suppose that for some observations i , the first variable Y  has missing data that 

satisfies MAR assumption of missingness. Now the joint probability of the observed data is 

given by:  

*

1 1( ,..., ; ) ( , ,..., ; ) (3.2.2)i i ki i i i ki

y

f x x f y x x dy =   

For each observation’s contribution to the likelihood function, we integrate over the variables 

that have missing data, obtaining the marginal distribution of observing those variables that have 

actually been observed. 

Considering that there are m  missing observations in the first variable over n ,  ordered such that 

the first n m−  lines are completed and the last m   have missing data, the likelihood function of 

the full data set becomes  

*

1 1

1 1

( , ,..., ; ) ( ,..., ; ) (3.2.3)
n m n

i i i ki i i ki

i i n m

L f y x x f x x 
−

= = − +

=   
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This likelihood function can then be maximized to get ML estimates of   using several different 

methods. 

There are two main ML methods:  

a) Direct Maximum Likelihood: implies direct maximization of the multivariate normal 

likelihood function for the assumed linear model.  

b) The expectation – Maximization (EM) algorithm: provides estimates of the mean and 

covariance matrix which can be used to get consistent estimates of the parameters of 

interest. 

For the simulation, the R package MissMech is chosen. Two options are used to perform ML: 

firstly, the program assumes that data follow a multivariate normal distribution then secondly no 

assumption is made on the distribution but a maximization algorithm is used to obtain the 

covariance matrix.  

 

3. Simulations and Results 

This section presents an analysis of performance of different imputation methods on a simulated 

data set. The aim is to answer the question: which imputation methods gives better results in 

terms of reconstructing dataset and in terms of leading to better estimates of some statistical 

quantities for simulated data? 

3.1 Simulation protocol 

 

To simplify our analysis, we assume that there is only one variable y  with missing observations 

in the data set with in the sample of size n . In addition to that, there are some covariates 1x , 2x  

and 3x generated given specific distributions (continuous and discrete) which determine the 

variable y . 

 

Initially, the variables y , 1x , 2x  and 3x  are generated without missing value according to the 

regression equation 1 1 2 2 3 3
ˆ ˆ ˆŷ x x x  = + + . With the data set without missing values (sample size 

n ), we compute the true sample value of the mean   of y , the standard deviation  , the 

coefficients i already known, in short the vector 1 2( , , , )param    =  is computed.Then, we 

gradually create missing data in the data set for the variable y  from 10% of missing values up to 
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60% with a step 10%, 6 different percentages of missing values. For each percentage of missing 

values generated, firstly the vector param is estimated using the complete case available 

(listwise deletion). Secondly, using specific imputation methods, the s% missing is estimated and 

then the vector param is again estimated in a bootstrap of 1000 replication and compared to the 

true value. In addition to param  in the second step, the RMSE and MAE are computed to see 

how good the imputation methods were.  

 

Steps of simulation 

• Step1:Generate a sample of n  observation of the random vector 1 2 3( , , , )Y X X X such that 

there is a linear and significant link between Y and the X covariates: output 

1 2 3 1( , , , )n

i i i i iY X X X = . 

• Step 2: Compute the population or the full sample parameters from the simulated data 

such that 1 2( ( ), ( ), , )param mean Y std Y   = = = ; where 1  and 2  are coefficient of 

1X  and 2X  in the linear regression 1 2( , )Y f X X= . 

• Step 3: Create randomly s  percent of missing value in the vector Y  with 

{10,20,30,40,50,60}s , leading to six Y  variables with different percent of missing 

values. 

• Step 4: For each percentage of missing value, first compute the vector param using 

complete case analysis meaning cases with missing data are deleted before estimation. 

Secondly, using each imputation methods selected, impute the missing values and 

compute the vector param and the quantities RMSE  and MAE . 

• Step 5: Compare the output of the simulation in bootstrap procedure of 1000 replications. 

Firstly, compare the vector param  for complete case analysis and for the one obtained in 

each imputation method to the real value of parameters and for different percentage of 

missing values (to see which method is best in estimating the true parameters). Secondly, 

compare RMSE  and MAE  for different imputation method and different percentage of 

missing values (to see which method is best in reconstructing data). 

 

As said in the last step, to make sure that the results are robust and to get standard errors, the 

simulation is associated with a bootstrap procedure of 1000 replication (creation of s  percent of 
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missing value 1000 times). 

3.2 Results and discussion 

All the simulations were done with a sample size of 1000 unit and 1000 replication in the 

bootstrap (for a given percentage, sampling 1000 times missing values) to see stability of results. 

Here is summary of results from two points of view: Reconstruction of data and ability to give 

better estimates of the full sample parameters. The results are specifically for the simulated data 

that we have, changing parameters of simulation can lead to other results. 

 

3.2.1 Ability to reconstruct the data 

The general comment on the results is that the value of RMSE is almost the same for all 

percentages of missing value for a given imputation method, with a slight increase for higher 

percentages of missing values. Figure 1 shows that for ML imputation, the RMSE is around 109 

for the first 3 percentages of missing values but slightly above 110 for the last 3. This remark is 

the same for all the 7 RMSE computed. In addition to that, the error observed on RMSE is quite 

smallmeaning that the results obtain after simulations are quite stable and are not due to 

randomness. Comparing now different imputation methods, Figure 1 shows us that the best 

imputation method in data reconstruction (smallest RMSE) is Mean Imputation no matter the 

percentage of missing value, with an average RMSE of 100.78, followed by Regression 

Imputation without randomness with an average RMSE of 101.12 among all the percentage of 

missing values.  

 

Figure 1: RMSE for imputation methods per percentage of missing value 
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The methods performing less than the others are Random imputation, Regression imputation 

with randomness and Random imputation. Their RMSE is above 140 which is clearly above all 

RMSE observed.  

 

When we look at the MAE trends in Figure 2, the tendency is the same as for the RMSE. The 

value is quite constant along the different percentages of missing values but with a slight increase 

when the percentage increase. The errors are also small meaning a good stability in results. 

 

Figure 2: MAE for imputation methods per percentage of missing value 

 

Here again the best imputation method is Mean imputation with an average MAE of 85.22 

among all the percentages of missing value tested. The second best is the deterministic 

Regression Imputation with an average MAE of 85.38. When we look at the methods with the 

highest MAE, we find that Multiple imputation and Regression imputation with randomness are 

the one with the bad results.  

 

To sum up, the best methods in data reconstruction are Mean imputation and deterministic 

Regression imputation. The weaker methods in data reconstruction are Multiple Imputation and 

Regression with Randomness. It seems like in general, with simulated data (given distribution 

clearly known) imputation methods including randomness performs less compared to those 

without randomness.  

3.2.2 Ability to estimate full sample parameters 

Secondly, the methods are tested on their ability to estimate some statistics computed on the full 

sample without missing values. As said in the simulation protocol, those statistics are mean, 
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standard deviation and coefficient of a linear regression applied on data.  

 

In summary for the results, if we consider mean as parameter and all the percentage of missing 

values, the methods estimating mean with a small bias are Listwise deletion, Mean imputation 

and Deterministic Regression imputation. The worst is k-NN with the biggest bias no matter the 

percentage of missing values observed.  

 

Considering the standard deviation as parameter, again here Listwise deletion and Mean 

imputation are among the best methods in estimation. Close to them, Multiple Imputation can be 

added as good imputation method to estimate standard deviation. The worst method here is 

regression imputation without randomness with the biggest bias considering all the percentage of 

missing values.  

 

For the coefficient of linear regression, the Listwise deletion and Mean imputation are on top of 

the methods,followed closely by regression imputation. Looking at the worst imputation methods 

used to estimate the coefficients, k-NN is on top of the list.  

 

3.3 General comments and discussions 

The results presented here are results from simulated data using specific distributions, sample 

size of 1000 and 1000 replications which leads to quite interesting and good results especially 

with mean imputation and Listwise deletion. These results can change if these parameters are 

changed. For example, with a bigger sample size or a smaller sample size, the results can change. 

With 200 as sample size you cannot impute 60% with a risk of changing the nature of initial 

distribution while with a larger sample size (2000 for example) you can go up to 70 percent if 

you want depending on the method. This simulation shows that up to 60% of data missing, 

results are almost the same. Bias isalmost the same for all the percentages meaning that it is 

possible, in certain cases, to impute more than 50 percent of the data when they are missing. 

 

In this work, we found that for imputation methods like regression, the better the R2the betterwill 

be the imputation results. It is not good to use regression imputation when the covariates explain 

a few percentage of the dependent variable presenting missing data. Consequence will be a very 

bad reconstruction of data leading of course to bias in all other estimators.  
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For some cases, methods like mean imputation can be improved by conditional mean imputation. 

In case the variable to impute is quite link or determine by another variable, conditional mean 

imputation on that other variable is advised.  It is the same case for k-NN imputation which in 

this study did not perform very well because all the variables were generated randomly without 

link which is rarely the case in the true data sets.  

As we have seen also in this simulation study, the sample size is quite big and we went up to 

1000 replication to make sure of the stability of results. With a real data set, the statistician 

should rely on bootstrap to soften the bias that may occur during imputation. In addition, he/she 

should go for imputation methods that allows randomness like random regression imputation and 

multiple imputation.  

 

The main conclusion or output drawn from the simulation section is a process to identify which 

method is suitable for imputation given a dataset. The process is as follows: use the variable in 

your dataset with missing data that you want to impute, truncate your data set and use only 

available cases to run the previous simulation process. This means that in the full matrix of the 

truncated data set, create missing values in the variable of interest and impute them using 

different methods. The method that gives you the best results will be used in the initial dataset to 

impute the values that are really missing. The algorithm to perform the best imputation with a 

real dataset is as follows:  

• Step 1: Identify which variable in your dataset (Y) you would like to use imputation on, 

compute the percentage of missing values (s%) and identify all other variables that are 

determinant to Y in your data set. 

• Step 2: Truncate your initial dataset and consider only case with all observations, a kind 

of complete case analysis. In this secondary data set, perform the simulation explained 

early in this section with s% of missing data. In other words, in the secondary data set 

without missing data, create s% of missing data in Y and impute them and compute 

RMSE and MAE, perform it 1000 times to get standard deviation. The best method is the 

one that gives smallest values of RMSE and MAE.  

• Step 3: Using the best method identified in step 2, perform imputation once in the initial 

dataset of step 1.   

The results obtained from this process are surely the best we can get for imputation.  
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4. Applications 

After simulations, the output of the analysis is a process to identify which method to use when 

we have a real data set. This section presents an application of this process.The data used here 

are from an agricultural household survey in Rwanda on 406 farming household over 4 regions 

in Rwanda. The variables of interest here is the Production of beans in Kg during wintering 

season of the year 2016 – 2017. Among the covariates we have: Use of climateinformation, 

Quantity of labour used, Quantity of seeds, Area cultivated, Tropical Livestock Index and Asset 

index. We applied the process described at the end of the section 4 and the results are 

summarized below5.  

 

4.1 Reconstruction of data 

As in the simulation section, the reconstruction of data is measured by RMSE and MAE 

parameters. Figure 3 presents the change in RMSE according to each imputation methods and an 

increasing percentage of missing values. 

 

Figure 3: RMSE for imputation methods on real data of Rwanda 

 

It is clear that for all the imputation methods, the RMSE increase with the percentage of missing 

values and the best method in reconstructing data is k-NN for this given data set. The second best 

is Mean imputation and the worst method is regression imputation with randomness.  

If we look at the second indicator of goodness-of-fit in reconstruction in figure 4, the MAE is 
                                                        
5See appendices section for full results 
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quite stable with the increasing percentage of missing value and it decrease even for Regression 

imputation and Multiple Imputation.  

 

Figure 4: MAE for imputation methods on real data of Rwanda 

Here again the best method in data reconstruction is k-NN and the second best is mean 

imputation. The worst methods are Random regression imputation and Multiple imputation.  

The conclusion here is that for this given dataset, in case imputations have to be made to 

reconstruct the data, the suitable methods are k-NN applied very well and Mean imputation.  

 

4.2 Estimators of some statistics 

If we look at the statistics estimated by the complete case analysis and the imputed dataset for 

each method on our variable of interest,the following conclusions can be drawn:  

✓ In estimating the mean with the smallest bias, Listwise deletion, mean imputation and MI 

imputation are the three best imputation methods; 

✓ In estimating standard deviation with the smallest bias, Listwise deletion, Multiple 

imputation and Regression imputation are the best three methods;  

✓ In estimating coefficients of the linear regression, Regression imputation deterministic 

and random are the best methods.  

Depending on what exactly you want to generate with your data, some methods are better than 

others. In absolute necessity of imputation, Multiple imputation will be the best one in estimating 

specific statistics with this dataset.  

 

5. Conclusion 

The aim of this study was to analyse the performance of imputation methods in case of 
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simulated data and in case of real data. Finally, the main result obtained is that the performance 

of Imputation methods is closely link to the parameters of simulation and to the structure of data. 

Thus, an absolute decision cannot be taken. A major result here is that using bootstrap, the 

percentage of missing data in the variable doesn’t matter much. We imputed up to 60% of 

missing data with quite good results in this study both in simulated and real dataset.  

 

Practically, this study is more about explaining the process required to calibrate and identify 

which method will give better results during imputations in case data are missing completely at 

random. It cannot be used to compare imputation methods and conclude. In fact, as we have seen 

in simulations and applications, the methods performing very well are different depending on the 

simulation parameters and on the structure of the data when data are simulated. Even in case of 

real data, performance can change according to the profile of data (what are the different 

distributions concerned? are we having extreme values? Atypical values?). This study shows 

essentially in a case of missing data in a dataset, how to calibrate and choose which method will 

give you the best results. 

 

More example of simulation and data set can be done using the simulation protocol developed 

here. There are many other imputation methods that can be tested. Given that bootstrap is used 

and 60% of data can be estimated using the methods tested in this work, imputation methods can 

be used beyond simple missing data estimation but also for censored data to estimate 

counterfactual in the framework of impact evaluation. 
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ABSTRACT 

The most important factor in the management and control of an infectious disease is the 

understanding of the dynamics of the disease in any given population. We have proposed and 

analyzed a nonlinear mathematical model for the spread of HIV/AIDS in a population with 

variable size structure. The model was developed by adopting the compartmental modeling 

approach where the population was partitioned into; Susceptible, Infected and Aids sub-

populations.A threshold parameter is found that completely determines the stability dynamics 

and outcome of the disease. It is found that if the threshold parameter is less than one the disease 

free equilibrium is stable and the disease dies out. However, if the threshold parameter is more 

than one, there exists a unique endemic equilibrium that is locally asymptotically stable. 

Numerical simulation of the model is also performed by using fourth order Runge - Kutta 

method. Numerically, it has been found that the system exhibits steady state bifurcation for some 

parameter values. It is concluded from our analysis that public health education is more efficient 

if the susceptible individuals are educated in time and followed up by treatment in the exposed 

sub-population. 

 

Keywords:  

Jacobian matrix,population,Education,Basic reproduction ratio-Ro , Compartmental 

model,Susceptible, exposed, infective, educated, basic reproduction ratio, persistence, steady 

state equilibrium, bifurcation, Disease-free Equilibrium, Mathematical modeling . 

 

INTRODUCTION 

HIV/AIDS is a serious and highly infectious disease which may lead to hospitalization or death. 

Epidemiology is the study of the distribution and determinants of diseases, for both infectious 

and non-infectious diseases. Originally, the term was used to refer only to the study of epidemic 

infection diseases, but it is now applied more broadly to other diseases as well. Mathematical 

models have become important tools in analyzing the spread and control of infectious diseases. 

The model formulation clarifies assumptions, variables and parameters. Moreover models 

provide conceptual results such as thresholds, basic reproduction numbers, contact numbers and 

replacement numbers. Understanding the transmission characteristics of infectious diseases in 

communities, regions and countries can lead to better approaches to decreasing the transmission 

mailto:chamuchimoffat@yahoo.com
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of these diseases. As explained in, mathematical models are used in comparing, planning, 

implementing, evaluating and optimizing various detection, prevention, therapy and control 

programs. We introduce the following definitions and theorems necessary to model the 

population dynamics of HIV/AIDS. 

 

Since its emergence in the 1980s, the human immunodeficiency virus (HIV), and the associated 

syndrome of opportunistic infections which lead to the late stage HIV disease, known as the 

acquired immunodeficiency syndrome (AIDS), continue to be one of the most serious global 

public health menaces. Global and regional estimates of HIV have been provided by the Joint 

United Nations Programme on HIV/AIDS (UNAIDS) and the World Health Organization 

(WHO) since the late 1980s and country specific estimates since 1996 UNAIDS, 2009; Garcia-

Calleja et al., (2006). Unlike the early years of AIDS epidemic where the majority of infected 

individuals were homosexuals, hemophiliacs, and intravenous drug users, today there is no 

geographical area, class and cultural group of the world untouched by this pandemic Koob and 

Harvan, (2003). 

 

Based on the current trends, over 7300 persons become infected with HIV, 5400 die from AIDS-

related causes including more than 760 children, every day UNAIDS, (2009). In other words, 

almost five people become infected with HIV and four people (i.e., three adults and one child) 

die from AIDS per minute UNAIDS, (2009) .With an estimated adult HIV prevalence of 26% in 

2007, Swaziland has the most severe level of infection in the world UNAIDS, (2008).  

 

The recent statistics have shown that an estimate of 22.4 million [20.8 million - 24.1 million] 

people (women account for approximately 60%) living with HIV in sub-Saharan Africa at the 

end of 2008 UNAIDS, (2009); Garcia-Calleja et al. (2006). Moreover, 72% of world's AIDS-

related deaths, 68% of new HIV infections among adults and 91% of new HIV infections among 

children occurred in sub-Saharan Africa UNAIDS, (2009). 

 

In addition, the epidemic has left behind more than 14 million AIDS orphans in the region in 

2008. Once HIV has entered the body, its major target is a class of lymphocytes, or white blood 

cells, known as CD4
+ T cells. Thus, the immune system initiates anti-HIV antibody and cytotoxic 

T cell production. However, it can take two to ten weeks for an individual exposed to HIV to 

produce measurable quantities of antibody. Because of the central role of CD4
+ T cells in immune 

regulation, their depletion has widespread deleterious effects on the functioning of the immune 

system as a whole and leads to the immunodeficiency that characterizes AIDS.  

 

Therefore, HIV levels in the bloodstream are typically highest when a person is first infected and 

again in the late stages of the illness. The progression of HIV infection to AIDS probably 

depends on how well the body can replace cells destroyed by virus Perelson and Nelson, (1999). 

Modes of HIV transmission Epidemiological evidence shows that HIV is transmitted only 

through the intimate exchange of body fluids, such as blood, semen, vaginal secretion, and 

mother's milk Dane and Miller, (1990). Thus, HIV could be passed from an infected mother to 

her child (i.e., vertical infection) during pregnancy, birth or through infected breast milk.  

 

High-risk behaviors include unprotected sexual intercourse and intravenous drug use through 

sharing needles or syringes. The viral load against HIV is depicted. The early peak in viral load 

corresponds to primary infection. Primary infection is followed by a long asymptomatic period 

during which the viral load changes little. Ultimately, the viral load increases and the symptoms 
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of full-blown AIDS appear. On average, the time from infection to AIDS is 10 years, but still 

some patient’s progress to AIDS much more rapidly, while others progress more slowly.  

Related works/Literature survey 

 

HIV is classified as an infectious disease which rapidly spreads amongst communities and 

changes its distributions in space, time and social space Wallace, (1991),Daniel S.L. (2003). 

Many factors, including increased mobility, are associated with an increased risk of HIV 

infection Welz et al., (2007),Altmann. M (1995),Brauer F(2001).  The transmission of HIV is 

also strongly associated with the spatial distribution of high risk groups. The distribution of 

AIDS cases not only varies by cities and states, but also by geographical regions Lange et al., 

(1988).  

 

The models that are labeled by SI, SIS, SEIS, and SEIR are mostly used where the sub-

populations are Susceptible, Exposed, Infected and Recovered or Removed. Nyabadza et al 

(2010) ,Castillo-Chavez et al (1989),looked at a model of HIV/AIDS that examine the 

diminution in infection by promoting a change in sexual behavior through public health 

information campaigns and individuals with AIDS to abstain from sexual activities. Both the 

endemic and disease free equilibrium have been investigated. Numerical simulations are 

presented using the fourth order of Runge-Kutta. The results from their research have shown that 

media campaigns had led to a reduction in the prevalence of the disease but may not be the only 

ultimate strategy in the fight against HIV/AIDS. It has also shown that an increase in the 

distribution of public health information campaigns has led to a decrease in occurrence of a 

disease. In the case of the individual with AIDS abstaining from sexual activities, it has also 

reduced the effect of the disease. 

 

The impact of educational campaigns as a control measure for the spread of HIV/AIDS has been 

investigated by Mukandavire et al (2009),Elbasha and Gumel A.B. (2006). The authors present a 

sexual transmission model with explicit incubation period. Their results suggested that educating 

sexually immature and sexually mature individuals concurrently is more effective in slowing 

down HIV/AIDS than concentrating on cohort public health educational campaign of sexually 

immature or sexually mature individuals only. It is shown that in their study, in situations where 

education is effective and with reasonable average number of HIV infected partners, public 

health campaigns can slow down the epidemic. 

 

An epidemic HIV/AIDS model with treatment has been investigated in the research paper by Cai 

et al (2009). The model allows some infected individuals to move from symptomatic phase to the 

asymptomatic phase by all kinds of treatments. The authors introduced the time delay to the 

model in order to investigate the effect of the time delay on the stability of the endemically 

infected equilibrium. This discrete time delay has also been used to the model to describe the 

time from the start of the treatment in the symptomatic stage until the treatment effects becomes 

clear. It was found that treatment can be used to make the disease free equilibrium (𝐸0) stable 

when it would be unstable in the absence of treatment. On the other hand using the time delay 

can induce oscillation in the system. Biologically, this means that there is a critical value for the 

treatment-induced delay which determines the stability of the infected equilibrium𝐸∗. That is, the 

infected equilibrium𝐸∗ is asymptotically stable when antiretroviral drugs on average show 

positive effects in patients within less than time delay. 

 

A continuous model for HIV/AIDS disease progression has been formulated and physiological 
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interpretations were provided by Ida et al (2007),Elbasha and Gumel A.B. (2006). The abstract 

theory was then applied to show existence of unique solutions to the continuous model 

describing the behavior of the HIV virus in the human body and its reaction to treatment by 

antiretroviral therapy. The product formula has suggested appropriate discrete models describing 

the dynamics of host pathogen interactions with HIV1 and is applied to perform numerical 

simulations based on the model of the HIV infection process and disease progression. Finally, the 

results of the numerical simulations are visualized and it was observed that they agreed with 

medical and physiological aspects. 

 

A simple deterministic HIV/AIDS model incorporating condom use, sexual partner acquisition, 

behavior change and treatment as HIV/AIDS control strategies has been formulated by Nyabadza 

et al (2011) using a system of ordinary differential equations with the object of applying it to the 

current South African situation. The authors fit the model to a data from UNAIDS/WHO on 

HIV/AIDS (2008),LaSalle (1976), in South Africa and the epidemiological facts sheets shows 

the current prevalence scenario. The results compare very well with other research outcomes on 

the HIV/AIDS epidemic in South Africa. Projections were made to track the changes in the 

number of individuals who were able to be under treatment, an important group as far as public 

health planning is concerned. 

 

Nyabadza and Mukandavire (2011) ,Garcia-Calleja ,formulated a deterministic HIV/AIDS model 

that incorporates condom use, screening through HIV counseling and testing (HCT). A regular 

testing and treatment as control strategies has been proposed with the objective of quantifying 

the effectiveness of HCT in preventing new infections and predicting the long-term dynamics of 

the epidemic. The authors fit the model to a current prevalence data in South Africa from 

UNAIDS/WHO reports and epidemiological fact sheet. They looked at a recently launched HTC 

campaign to model its possible impact on the dynamics of the disease. The model shows that 

HTC alone has a very little impact in reducing the prevalence of HIV unless the ability of the 

campaign exceeds an evaluated threshold in the absence of bifurcation. The result has shown that 

force of infection can only be reduced through behavior change, condom use and reduction in the 

number of sexual partners and these form the pillars of prevention of new infection. The results 

have shown that the presence of bifurcation has an important implication in the control of 

HIV/AIDS. The model has shown that it cannot be eliminated by simply reducing the value of 

reproduction number 𝑅0 to below unity. 

 

Bhunu et al (2009) have considered a more robust systematic and complete qualitative analysis 

of a two strain HIV/AIDS model with treatment of AIDS patients. The treatment with 

amelioration results in an increase in number of HIV patient and a decrease in Aids patients. 

Bhunu et al (2009) have advised that treatment with amelioration should always be accompanied 

by public health education. The authors investigated that if the drugs used for therapy are 100 

percent effective and a positive change in the sexual behavior of treated individuals is achieved, 

treatment with amelioration will not increase the development of HIV/AIDS in societies but will 

help communities by lengthening the lives of the infected, thus, reducing morbidity/mortality and 

socio-economic costs. Further the analysis of the reproduction numbers show that the use of 

antiretroviral therapy to improve the quality of life of AIDS patients with antiretroviral sensitive, 

HIV results in an increase of antiretroviral resistant HIV cases supporting the argument that 

antiretroviral resistance develops as a result of selective pressure on non-resistant strains due to 

antiretroviral use. 
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A non-linear mathematical model has been proposed and analyzed to study the spread of 

HIV/AIDS with direct inflow of infective in a population with inconsistent volume structure. 

Naresh et al (2008) has looked at a model without inflow of HIV infective including interaction 

with pre-AIDS individuals and Model without inflow of HIV infective and no interaction with 

pre-AIDS individuals. It was found that if the direct inflow of the infective has been allowed in 

the community the disease always persist. The endemicity is extensively reduced if direct inflow 

of infective is restricted and pre-Aids individuals do not take place in sexual activities. Karen and 

Susan C.W. (1999)., Naresh et al (2008) suggested sexual partners should be restricted and 

unsafe sexual iteration should be avoided with an infective in order to reduce the spread of the 

disease. Thus the spread of infection can be slowed down if direct inflow of infectives is 

restricted into the population. It was also noted that the increase in the number of sexual partners 

further reduces the total population by way of spreading the disease. Thus in order to reduce the 

spread of the disease, the number of sexual partners should be restricted and unsafe sexual 

interaction should be avoided with an infective. 

 

Zurakowskia A.R. Teel (2006),Lange, F.R., et al (1988), has proposed the interaction of the 

immune system and human immunodeficiency virus where we will introduce the possibility of 

using highly active anti-retroviral therapy (HAART) to stimulate the vaccine. They further 

present a model predictive control (MPC) based method for determining optimal treatment. 

Finally they analyze the simulations by using algorithms where they apply robustness 

measurement noise, robustness modeling error, robustness combined errors, and varying the cost 

function. An SIR model with six compartments where there is an interaction between HIV and 

TB epidemics has been investigated. They further look at sensitivity of the steady states with 

respect to changes in parameter values. The authors examine that most of the control measures 

studied have an obvious positive impact in controlling the HIV or TB epidemics, this is the case 

for condom use, increased TB detection and preventive treatment. The situation for ART is more 

complicated. However, although the future for the prevalence of HIV is uncertain, it seems that a 

generalized access to ART would lead to a significant decrease of the TB notification rate. They 

further concluded that it is difficult to guess if the observations drawn from the model with 

parameters adapted to the particular South African township are still valid for less crowded areas 

with high HIV prevalence, finally reliable data on both HIV and TB are still rare. 

 

Mukandavire and Garira (2007) formulated and analyzed a sex-structured model for heterosexual 

transmission of HIV/AIDS. The model has been further divided into two classes, consisting of 

individuals involved in high-risk sexual activities and individuals involved in low-risk sexual 

activities. The model is described as the movement of individuals from high to low sexual 

activity group as a result of public health education campaigns. The threshold parameter which is 

the basic reproduction number has been obtained and their stability (local and global) of the 

disease free equilibrium. The model has been extended to incorporate sex workers, and their role 

in the spread of HIV/AIDS in settings with heterosexual transmission was explored. In order to 

assess the possible community benefits of public health educational campaigns in controlling 

HIV/AIDS comprehensive analytic and numerical techniques were employed. 

 

Mukandavire and Garira (2011) concluded that the presence of sex workers enlarges the 

epidemic threshold R0, thus fuels the epidemic among the heterosexuals, and that public health 

educational campaigns among the high risk heterosexual population reduces𝑅0, thus can help 

slow or eradicate the epidemic. The models mentioned so far are deterministic and they do not 

consider the stochastic disturbance of environment which exists in fact. When the environmental 
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noise is not taken into account, an ordinary differential equation is used for AIDS transmission 

for instance. The introduction of stochastic modeling has provided new insights into the 

population dynamics of the disease .In particular, stochastic modeling of HIV/AIDS can be 

found by Ding et al (2011) and Jiang et al (2010) 

 

In the papers of Lahrouz et al (2009) and Garba and Gumel A.B. (2010), they have formulated an 

SIRS epidemic model with saturated incidence rate and disease-inflicted mortality. In the same 

paper, the authors have further looked at the stochastic version. The global existence and 

positivity of the solution of the stochastic system has been established. Under suitable conditions 

on the intensity of the white noise perturbation, the global stability in probability and 𝑃𝑡ℎ 

moment of the system has been proved. In this regard, this dissertation refers mainly to the 

papers. 

 

Standard mathematical models of the spread of infectious diseases are well known and have been 

widely applied for many diseases including HIV in different regions in the world Anderson and 

May, (1991). There is still no cure or vaccine for HIV, and anti-retroviral drugs (ARVs) are still 

not widely accessible, particularly in the resource-poor nations (which suffer the vast majority of 

the HIV burden globally). Yet, HIV remains preventable through the avoidance of high-risk 

behaviors, such as unprotected sexual intercourse and sharing of drug injection needles. 

Moreover, education, as a sole anti-HIV intervention strategy, may not be sufficient to motivate 

behaviour change Berker and Joseph, (1988). Studies show that public health education increases 

self-efficacy, which is a determinant for controlling risky behaviour Lindan et al (1991). 

Furthermore, the benefits of new methods of HIV prevention could be jeopardized if they are not 

accompanied by positive efforts to change risky behaviour. This is in line with the well-known 

fact that sexual education and awareness of the risk and life-threatening consequences of AIDS 

can lower the incidence rate in HIV infection Valesco-Hernandez and Hsieh, (1994) and Wang 

(2006). 

 

Public health education campaigns have been successfully implemented in numerous countries 

and communities, such as: Uganda, Thailand, Zambia and the US gay community Daniel and 

Rand, (2003); De Walque, (2007).Between 1991-1998, HIV prevalence dramatically declined in 

Uganda from 21% to 9.8% (with a corresponding reduction in non-regular sexual partners by 

65% coupled with greater levels of awareness about HIV/AIDS; Daniel and Rand (2003). 

 

Statement of the problem 

HIV/AIDS pandemic in a population continues to be a major public health menace more 

specifically in developing countries like Kenya. There is still no cure or vaccine for HIV, and 

anti-retroviral drugs (ARVs) are still not widely accessible, particularly in the resource-poor 

nations (which suffer the vast majority of the HIV burden globally). The emergence of drug-

resistant HIV strain in the last two decades has been a major problem in tackling this scourge. A 

mathematical model for investigating the impact of that role of public health education campaign 

on the transmission dynamics of HIV/AIDS is developed. The purpose of this study is to extend 

some of the aforementioned studies, by designing and analyzing a new comprehensive model, 

for HIV transmission in a population, that incorporates the role of public health education 

campaign and using the model to evaluate the impact of some targeted public health education 

strategies. 
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Motivation of this research  

 

The motivations of this research are to:  

Assess various biological factors such as incubation that are affecting the spread of HIV/AIDS  

Model the transmission dynamics of HIV/AIDS for Computational mathematical researchers. 

Optimize a model for reducing HIV/AIDS cases in Kenya since it is a developing country 

without increasing public spending.  

Study the magnitude of public protection since it greatly influences the total number of cases 

avoided and the value of public treatment cost savings.  

 

Research Objectives 

It is possible to mathematically model the progress of an infectious disease in order to discover 

the likely outcome of an epidemic or to help manage it by different control programs. 

The specific objectives of this research were to: 

 

Propose a mathematical model for the HIV/AIDS on transmission dynamics. 

Assess the impact of HIV/AIDS in Kenya. 

Validate the effect of HIV/AIDS model with data from Kenya. 

 

Contributions of this paper are:  

Change the perception that mathematical models for the HIV/AIDS which were considered 

merely speculative and imprecise, but in this study, with the inclusion of explicit elements of 

biology and behavior in the models, it is possible that they lead to a deeper understanding of the 

future spread of disease.  

Bring to the attention of other researchers that even though the actual data needed for the models 

might not be accurate or even available, this modeling is still vital in investigating how changes 

in the various assumptions and parameter values affect the course of the epidemic. Mathematical 

modeling helps in the set of conditions by which the extinction of susceptible population is 

reached. 

Show that the improvements in data capture produce major challenges in developing frameworks 

capable of utilizing this data to predict the complex patterns of evolution of infectious diseases in 

increasingly dense and interconnected human populations. This mathematical model and its 

computer simulation is useful in analyzing the spread and control of HIV/AIDS as a killer 

disease.  

 

Assumptions of the model 

 

At the beginning of the epidemic, at t = 0, that S (0) a large population, that I(0) is very small and 

that A(0) = 0. 

The AIDS patients who received public health education die due to AIDS at a slower rate than 

the AIDS patients who did not. 

Public health education will be offered to all infected individuals except for the education of 

high-risk people with AIDS and hence will not only be restricted to susceptible individuals. 

Intensive public health education of newly-recruited sexually-active individuals will be carried 

out. 

 

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1042 | P a g e  
 

METHODOLOGY 

 

Mathematical models have been used for centuries to develop a better understanding of systems 

in order to control or optimize results. A wide range of applications include everything from 

radar development to production rates within factories to the spread of disease.  

Epidemic models are mathematical models concerned with the spread of infectious diseases. 

Models are created to study treatment and infection rates in order to optimize our ability to 

predict quarantine and control disease. 

We assume that all parameters in the model are nonnegative and that 𝑏 >  0; 𝑑𝑖 >  0;  𝑖 =
 1;  2;  3;  4: 
 

Governing Equations 

In this section the governing equations of the model will be discussed in detail. The model takes 

the form of the following deterministic system of nonlinear differential equations: Gao et al 

(2013) model 
𝑑𝑆𝑢

𝑑𝑡
 = 𝜑( 1 − P )− 𝜉𝑆u – [𝜆u+ ( 1 – k ) 𝜆e ] Su − 𝜇Su 

𝑑𝑆𝑒

𝑑𝑡
= 𝜑P + 𝜉 Su − ( 1 – 𝜖 ) [𝜆u + (1 – k ) 𝜆e ] Se − 𝜇Se 

𝑑𝐼𝑢

𝑑𝑡
=  [𝜆u + (1 – k ) 𝜆e] Su −  𝜎u Iu−𝜇Iu –𝜓1Iu 

𝑑𝐴𝑢

𝑑𝑡
=𝜎u Iu−𝜓1Au    −𝜇Au  − 𝛿 u Au 

𝑑𝐼𝑒

𝑑𝑡
= ( 1 – 𝜖 ) [𝜆u + (1 – k ) 𝜆e] Se  + 𝜓1Iu− 𝜎e Ie−𝜇Iu  

𝑑𝐴𝑒

𝑑𝑡
= 𝜎e Ie  +𝜓2Au  −𝜇Ae  −  𝛿e Ae 

Where,  

𝜆u = 
𝛽(𝜆𝑢+𝜂𝑢𝐴𝑢)

𝑁
  and 𝜆e= 

β(𝜆e+ηeAe)

𝑁
 

 

The rates ¸ 𝜆u and 𝜆e above are the forces of infection associated with HIV transmission by 

uneducated (at the rate 𝜆u) and educated (at the rate 𝜆e) infected individuals, respectively. The 

parameter  𝛽 is the effective contact rate (that is, contact that may result in HIV infection), while 

the parameters 𝜆u>𝜆e> 1 account for the relative infectiousness of individuals with AIDS 

symptoms in comparison to the corresponding infected individuals with no AIDS symptoms.  

It will be investigated about the manner in which the educated infected individuals (in Iu or Au 

class) modify their behaviour positively in order to reduce their risk of HIV transmission by a 

factor k, with 0 <k< 1. 

 

This model is to help in the understanding of the disease by; allowing for HIV transmission by 

the individuals with AIDS symptoms, offering public health education to all infected individuals 

which will only be restricted to susceptible individuals and stratifying the infected population in 

terms of whether or not they received public health education  

In addition to the aforementioned extensions, this study will contribute to the literature by giving 

detailed qualitative analysis of the model. 

 

Positivity and Boundedness of Solutions  

 Positivity of Solutions Model above describes a human population, and, therefore it is very 

important to prove that all quantities (susceptible, infected and those with AIDS symptoms 

population) will be positive for all times. Positivity implies that the system persists i.e. the 
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population survives.  From the model system, we note that 

 All education-related parameters and variables are set to zero in order to understand the 

dynamical behaviour of education-free sub-model without education. By setting Ae = 𝜎e  =Ie =  k 

= P = 𝜉 = 𝜓1 =  𝜓2 =  𝜖 = 0, education-free model is obtained as follows: 
𝑑𝑆𝑢

𝑑𝑡
= 𝜑– (𝜆u + 𝜇) Su                  

𝑑𝐼𝑢

𝑑𝑡
=  𝜆u Su – (𝜎u + 𝜇)Iu 

𝑑𝐴𝑢

𝑑𝑡
=  𝜎uIu– ( 𝜇 + 𝛿 u )Au 

Existence of steady states of the system 

The equilibrium points of the system can be obtained by equating the rate of changes to zero. 
𝑑𝑆

𝑑𝑡
+
𝑑𝐼

𝑑𝑡
+
𝑑𝐴

𝑑𝑡
= 0 

Numerical experiment 

We showed analytically that the developed model equation is locally asymptotically stable at the 

disease free equilibrium point. In this sub-section, we carry out the effect of public health 

education campaign on the compartmentalized population 

INITIA DATA 

 

Table 1: Initial Values for the Numerical Experiments 

Variables  Description Value SOURCE 

N        Adult population 19 Kenya bureau of 

statistics census 

2009 

𝑆𝑢 Uneducated susceptible 

individuals 

14 Kenya bureau of 

statistics census 

2009 

𝑆𝑒 Educated susceptible 

individuals 

0.1421 Kenya bureau of 

statistics census 

2009 

𝐼𝑢 Uneducated infected 

with no AIDS 

symptoms 

2 Kenya bureau of 

statistics census 

2009 

𝐼𝑒 Educated infected with 

no AIDS symptoms 

0.087 Kenya bureau of 

statistics census 

2009 

𝐴𝑢 Uneducated infected 

with AIDS symptoms 

0.2 Kenya bureau of 

statistics census 

2009 

𝐴𝑒 Educated infected with 

AIDS symptoms 

0.0009 Kenya bureau of 

statistics census 

2009 
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Parameters  Description  Nominal value SOURCE 

𝜆𝑢 Force of infection of 

uneducated individuals 

0.2541 Gumel et al. 

𝜆𝑒 Force of infection of 

educated  individuals 

0.0164 Gumel et al. 

Π       Recruitment rate of 

susceptible 

3.2000 Kenya bureau of 

statistics census 

2009 

µ        Natural mortality rate 0.0154 Kenya bureau of 

statistics census 

2009 

𝛿𝑢 Disease-induced 

mortality rates for 

uneducated individuals 

0.4700 Gumel et al. 

𝛿𝑒 Disease-induced 

mortality rates for 

educated individuals 

0.0400 Gumel et al. 

ρ        Fraction of educated 

newly-recruited 

individuals 

0.5000 Elbasha and 

Gumel 

ξ        Rate of educating 

susceptible 

0.5000 Elbasha and 

Gumel 

𝜓1 Education rates of 

individuals in Iu class 

0.5000 MATLAB’s 

Statistical Toolbox 

𝜓2 Education rates of 

individuals in Au class 

0.5000 MATLAB’s 

Statistical Toolbox 

β        Effective contact rate 0.4000 Elbasha and 

Gumel 

𝜂𝑢 Modification parameters 

for uneducated 

individuals 

1.5000 MATLAB’s 

Statistical Toolbox 

𝜂𝑒 Modification parameters 

for educated individuals 

1.2000 MATLAB’s 

Statistical Toolbox 

ɛ         Efficacy of educated in 

preventing infection 

0.5000 MATLAB’s 

Statistical Toolbox 

1-ĸ      Reduction in 

transmissibility of 

educated individuals 

0.3000 MATLAB’s 

Statistical Toolbox 

𝜎𝑢 Progression rates to 

AIDS for uneducated 

class 

2.6000 Karen and Susan 

𝜎𝑒 Progression rates to 

AIDS for educated class 

0.0700 Karen and Susan 
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The initial conditions used are as follows:Su(0) = 14 million, Se(0) = 0.4121 million, Iu(0) = 2 

million, Au(0) = 0.2 million, Ie(0) = 0.087 million, and Ae(0) = 0.0009 million. 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSION 

Results  

In this work, we have developed a mathematical model for the dynamics of HIV/AIDS under the 

combined effort of public health education and drug therapy at the exposed and infected class. 

We represent simulation results and discussion on results as follows;Simulation of results. We 

give a graphical representation of our experimental results with varying rates of  𝛽 is the 

effective contact rate, 𝜆the forces of infection and µ is the Mortality rate. 
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Figure 1: Showsthe dynamics of HIV prevalence with  𝛽 = 0.45 contact rate and 𝜆=0.25 force of 

infection that shows the prevalence being higher among the general population in urban areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Shows the dynamics of HIV prevalence with  𝛽= 0.75 contact rate and 𝜆=0.5 force of 

infectionHIV prevalence showing that the infection is lower among the general population in 

rural areas. However, men in rural areas are more likely to be infected by HIV than men in urban 

areas (4.5% compared to 3.7%).   
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Figure 3 : Shows the dynamics of HIV prevalence with  𝛽= 0.95 contact rate , 𝜆=0.75 force of 

infection and µ = 0.45,This shows that the number of people living with HIV  is estimated to  

have increased from about 1.4 million in 2009 to 1.6 million in 2013. Women constitute about 

57% of the infected population, while men account for 43%. About 80% to 90% of the infected 

populations are adults. Though the HIV prevalence rate has been on the decline in the last few 

years, the number of people living with HIV and AIDS has been on the increase, and is currently 

estimated at 1.6 million. This number is  projected to  increase due  to  improved  survival  

(reduced  mortality due  to  HIV) attributed  to  ART program. 

 

Figure 4:Shows the dynamics of HIV prevalence with  𝛽 = 0.45 contact rate ,𝜆=0.25 force of 

infection and µ = 0.3 . This shows that the trend in new infections among adults aged 15‐49 for 

the period up to 2013. New infections among adults contribute over 80% of the total new 

infections. The new infections among adults  stabilized  at  an  average  of  93,000  annually  

over  the  last  five  years.  Among children, new infections declined from about  20,000 to  

11,000 annually over the same period. An estimate of new infections among men and women and 

children is shown in the table below 

 

 
 

 

 

Figure 5. : Graph showing the dynamics of HIV/AIDS with 𝑅0 = 0.4 ,these results  shows the 

effect of  public health education e.g Safe sex, condom use , counseling and testing and 

abstinence as an intervention approach on HIV/AIDS disease. 
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Figure 6. : Graph showing the dynamics of HIV/AIDS with 𝑅0 = 1.5 , shows when HIV/AIDS 

exist in the population where public health education is limited to only one strategy e.g , 

abstinence alone or counseling and testing as the only strategy,hence these simulations suggest a 

single strategy is not enough in the fight against the epidemic.  

 

DISCUSSION 

 

We established the disease-free Equilibrium point (DFE) and analyzed the stability of our model 

at disease free equilibrium point. The analytical results showed that our model is locally 

asymptotically stable when the basic reproduction number,𝑅0 <1. The basic reproduction 

number,R0, can solve concrete problems since it completely determines the stability dynamics 

and outcome of the disease. It was found that if the threshold parameter is less than one the 

disease free equilibrium is stable and the disease dies out. However, if the threshold parameter is 

more than one, there exists a unique endemic equilibrium that is locally asymptotically stable. 

Theoreticaldeterminationofthresholdconditionsfor R0,is of important public heath interest. We 

reach total agreement with WHO and UNICEF recommendations on HIV/AIDS control, as herd 

resistance increases with number of opportunity. Some  techniques are not suitable to know if the 

free-disease equilibrium point is globally stable; in such case, the disease can be eradicated 

irrespective of the initial sizes of the compartment, as encountered in the real situation. Any other 

limitation is the lack of success when prospecting global stability for SEIR epidemiological 

models with non-constant population.This is directed to the stakeholders, public health agencies 

health care providers and the various county governments to enable them determine how best to 

allocate scarce resources for HIV/AIDS prevention and management in the country. The model 

has shown success in attempting to predict the causes and reason for rapid spread of HIV/AIDS 

transmission within a certain population. The model strongly indicated that the spread of a 

disease largely depend on the contact rates with infected individuals within a population. 

 

 

The model also pointed out that early detection and therapeutic treatment has a positive impact 

on the reduction of HIV/AIDS transmission; that is there is a need to detect new cases as early as 
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possible so as to provide early management and treatment for the disease. More people should be 

educated in order create awareness to the disease so that the community will be aware of the 

deadly disease.Eradication of contagious diseases such as HIV/AIDS has remained one of the 

biggest challenge facing developing countries.  
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ABSTRACT 

 

This study concerns the theoretical determination of a mathematical model of delayed pulse 

vaccination of infectious diseases that affects children. In this study, a delayed SEIR epidemic 

model with impulsive effect and the global dynamic behaviors of the model will be analyzed. 

Using the discrete dynamical systems determined, it’s shown that there exists an ’infection-free’ 

periodic solution which is globally attractive when the period of impulsive effect is less than 

some critical value. The sufficient condition for the permanence of the epidemic model with pulse 

vaccination is given, which means the epidemic disease is to spread around. The study has 

concluded that time delay and pulse vaccination brings great effects of shortening ‘infection 

period’ on the dynamics of the model. The results indicate that a large vaccination rate or a short 

period of pulsing leads to the eradication of the disease. Numerical simulation has been used 

together with the analytical results. The results shall be presented in tabular and graphical form. 

 

Keywords: 

 

Basic reproduction ratio-Ro,Compartmental model, Infectious diseases, Disease-free, Equilibrium 

Mathematical modeling, Pulse vaccination, Time delay 

 

INTRODUCTION 

 

Infectious diseases are disorders caused by pathogenic microorganisms. Many organisms live in 

and on our bodies. Most infectious diseases could be driven towards eradication, if adequate and 

timely steps (e.g. vaccination, treatment, etc.) are taken in the course of an epidemic. However, 

many of these diseases eventually become endemic in many societies due to lack of adequate 

policies and timely interventions to mitigate the spread of the diseases. Consequently, there is the 

need for proactive steps towards controlling the spread of infectious diseases, particularly those 

ones for which both vaccine and cure are available.  

 

The ultimate goal of an epidemic model would be to closely follow and predict real-life disease 

outbreaks, with the aim of informing public policy and related government agencies. It will focus 

mailto:moseongau@gmail.com
mailto:jksigey@jkuat.ac.ke
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on looking at control methods, i.e. ways to keep the infective population low or to eradicate the 

infection altogether. One such control method is vaccination. Some vaccination campaigns are 

run continuously, for example with people of a certain age receiving their vaccine. Another way 

is to organize large campaigns in which a large proportion of the population is vaccinated over a 

short time; this technique is known as pulse vaccination. 

 

In modeling of delayed pulse vaccination of infectious diseases, the study focuses on 

deterministic models and dynamical systems used to model epidemics, using deterministic 

compartmental models, in which a given population is divided into compartments based on the 

disease status (susceptible, exposed etc.). The transfers between compartments, as well as the 

entrance to the population of new individuals and the exit of others are modeled as terms in a 

differential equation governing the time-evolution of each compartmental value. After the 

infectious individuals lived through an infection period, they recover completely and transfer to 

the ‘removed’ class, R, so, the number of the death of the infectious should be considered during 

convalescence, which is called the phenomena of ‘time delay’. 

 

Pulse vaccination is gaining prominence as a strategy for the elimination of childhood viral 

infectious diseases such as measles, hepatitis, parotitis, smallpox and phthisis, and was 

considered in many literatures in D’Onofrio (2002, 2004) and Gao (2008). Known theoretical 

results showed that the pulse vaccination strategy can be distinguished from the conventional 

strategies in leading to disease eradication at relatively low value of vaccination. 

 

Therefore, this study will consider an epidemic model with impulsive vaccination and time delay 

and study their dynamic behaviors (the ‘infection-free’ periodic solution, the permanence and the 

global attractive behavior) under pulse vaccination. The main aim of this study is to introduce 

time delay, pulse vaccination in an epidemic model and to obtain some important qualitative 

properties and valid pulse vaccination strategy. 

 

LITERATURE SURVEY 

 

Wencai et al (2015) researched on dynamical analysis of SIR epidemic model with non-linear 

pulse vaccination and lifelong immunity. In this study, due to the limited medical resources, 

vaccine immunization rate is considered as a nonlinear saturation function and their findings 

were enriching medical resources the disease will be in extinction, otherwise the disease will be 

permanent. 

 

Onyejekwe and Kebede (2015), studied  the epidemiological modeling of measles infection with 

optimal control of vaccination and supportive treatment, in which they concluded that the 

optimal combination of the strategies required to achieve the set objective depend on the relative 

cost of each of the control measures and the resulting optimality system. The use of both 

vaccination and supportive treatment gives the highest possible rate to the control of epidemics. 

Tongqian et al (2014), in their study SVEIRS a new epidemic disease model with time delays 

and impulsive effects realized that global dynamical behavior of the model with pulse 

vaccination and impulsive population inputs effects at two different periodic moments, existence 

and global attractivity of the infection free periodic solution and also permanence of the model. 

Their results shows that time delay, pulse vaccination and pulse population input can exert a 

significant influence on the dynamics of the systems which confirms the availability of pulse 

vaccination strategy for the practical epidemic prevention.  
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Shulgin et al (2014) considered a simple SIR model with pulse vaccination and have shown that 

if certain conditions regarding the magnitude of vaccination proportion and on the period of 

pulses are satisfied then the pulse vaccination leads to epidemic eradication. 

 

Yanke and Rui (2010), investigated a delayed SIR epidemic model with nonlinear incidence rate 

and pulse vaccination, they noted that the global attractiveness of infection free periodic solution 

was analyzed and sufficient conditions are obtained for permanence of the system. Their results 

indicated that a large vaccination rate or a short period of pulsing leads to the eradication of the 

disease.   

 

An epidemic HIV/AIDS model with treatment has been investigated in the study by Cai et al 

(2009). The model allows some infected individuals to move from symptomatic phase to the 

asymptomatic phase by all kinds of treatments. The authors introduced the time delay to the 

model in order to investigate the effect of the time delay on the stability of the endemically 

infected equilibrium. This discrete time delay has also been used to the model to describe the 

time from the start of the treatment in the symptomatic stage until the treatment effects becomes 

clear. It was found that treatment can be used to make the disease free equilibrium (E0) stable 

when it would be unstable in the absence of treatment. On the other hand using the time delay 

can induce oscillation in the system. Biologically, this means that there is a critical value for the 

treatment-induced delay which determines the stability of the infected equilibrium E∗. That is, 

the infected equilibrium E∗ is asymptotically stable when antiretroviral drugs on average show 

positive effects in patients within less than time delay. 

 

D’Onofrio et al (2007) presented simple epidemiological models with information dependent 

vaccination functions which can generate sustained oscillations via Hopf bifurcation of the 

endemic state. The onset of these oscillations depends on the shape of the vaccination function. 

They used “global” approach to characterize the instability condition and identify classes of 

functions that always lead to stability/instability. The analysis allows the identification of an 

analytically determined “threshold vaccination function” having a simple interpretation: 

coverage functions lying always above the threshold always lead to oscillations, whereas 

coverage functions always below never lead to instability. 

 

Meng et al (2008) and Jin et al (2008) studied an SIR model with some people failing to obtain 

immunity after first dose but gained immunity after later doses. As it’s known immunity to 

infectious diseases after being vaccinated against them might not be life long, so in this study it’s 

assumed that the latent and immunity (not permanent) period are constants.  

 

The control of epidemics by vaccination, by Verriest et al (2011), they used recently developed 

results on optimal impulsive control for time delay systems in the problem of control of an 

epidemic through pulse vaccination. For added realism, delays are explicitly incorporated in the 

epidemiological model. It was shown that the conditions for optimality are easily amenable by an 

iterative gradient type numerical algorithm. They recommended future work to include 

multipulse strategies. They expected that current policies of periodic vaccination pulses can be 

improved upon. This will then provide a ’proof of principle’ with which more realistic models 

for disease may be attacked. 

The combination of pulse vaccination in an epidemic model with time delay is the main 

objective of this study, focusing on pulse vaccination. The study of the pulse vaccination model 

with delay as given by Gao (2009) will be the basis of this research. 
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Purpose of the study 

 

Infectious diseases have been a major concern in health sector, as it affects children and young 

borns adversely. Constant vaccination have been used mostly as a method of controlling 

infectious diseases e.g. measles, polio, etc. Pulse vaccination is the latest advancement in health 

sectors hence its study.  

 

Objectives of the study 

 

The main objective of this study is to model the infectious diseases, come up with the control 

measures to enable their eradication and determine the effect of the various population 

parameters on the delayed pulse vaccination using delayed differential equations, also to: 

To determine and analyze contact rate parameters which are piecewise constant or time-varying 

of epidemiological modeling for the disease eradication or become incurable. 

To determine the effects of delay and non-delay pulse vaccination models in the control of an 

epidemic outbreak. 

To obtain the model for simulating delayed pulse vaccination of infectious diseases. 

To obtain the threshold values for which an outbreak will die or persist in the population. 

To discuss the implications of the model for the management of the infectious diseases. 

 

METHODS/DISCUSSION 

 

In this study we analyse the deterministic compartmental model of the infectious disease on the 

population. A deterministic compartmental model is one in which the individuals in a population 

are classified into compartments depending on their status with regard to the infection, the 

compartments are; Susceptible – S (t), Exposed/latent but not yet infectious – E (t), Infected – I 

(t) and the Removed – R (t) for SEIR model. There are many different compartmental epidemic 

models for example we have SEIR, SIR, SI model and others. The differential equations (DE) 

will be assigned initial conditions (IC) and boundary conditions (BC) which will help to solve 

them. The time-varying or constant parameters will be determined for the dynamical system. The 

partial differential equations governing the deterministic models have been used. In mid-19th 

century, the Xinzhi L and Peter S (2009) discussed different theorems of aiding in solving partial 

differential equations.  

 

The existence and uniqueness theorem, 

The stability theorems, and 

The Comparison theorems. 

 

After presenting theorems applicable to very general systems of differential equations, then apply 

them to the following systems based on the equations of D’Onofrio et al (2005).   

Non-delay SIR Model 
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𝑑𝑆

𝑑𝑡
= 𝑏(𝑁(𝑡) − 𝑆(𝑡)) − 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡)

𝑑𝐼

𝑑𝑡
= 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡) − (𝜇 + 𝛾)𝐼(𝑡)

𝑑𝑅

𝑑𝑡
= 𝛾𝐼(𝑡) − 𝜇𝑅(𝑡)                            }

  
 

  
 

 ……………………………… .……………………2.1 

 

Delay SEIR Model: 
𝑑𝑆

𝑑𝑡
= 𝑏(𝑁(𝑡) − 𝑆(𝑡)) − 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡)                                 

𝑑𝐸

𝑑𝑡
= 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡) − 𝛽𝑒−𝜇𝑟

𝐼(𝑡 − 𝑟)

𝑁(𝑡 − 𝑟)
𝑆(𝑡 − 𝑟) − 𝜇𝐸(𝑡)

𝑑𝐼

𝑑𝑡
= 𝛽𝑒−𝜇𝑟

𝐼(𝑡 − 𝑟)

𝑁(𝑡 − 𝑟)
𝑆(𝑡 − 𝑟) − (𝜇 + 𝛾)𝐼(𝑡)                 

𝑑𝑅

𝑑𝑡
= 𝛾𝐼(𝑡) − 𝜇𝑅(𝑡)                                                                }

 
 
 
 

 
 
 
 

 …………………………2.2 

The DELAY SEIR model with Pulse vaccination  

𝑑𝑆 𝑑𝑡⁄ = 𝑏𝑁(𝑡) − 𝜇𝑆(𝑡) − 𝛽
𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡)                                       

𝑑𝐸 𝑑𝑡⁄ = 𝛽
𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡) − 𝛽𝑒−𝜇𝑟

𝐼(𝑡 − 𝑟)

𝑁(𝑡 − 𝑟)
𝑆(𝑡 − 𝑟) − 𝜇𝐸(𝑡)

𝑑𝐼 𝑑𝑡⁄ = 𝛽𝑒−𝜇𝑟
𝐼(𝑡 − 𝑟)

𝑁(𝑡 − 𝑟)
𝑆(𝑡 − 𝑟) − (𝜇 + 𝛾)𝐼                      

𝑑𝑅 𝑑𝑡⁄ = 𝛾𝐼 − 𝜇𝑅                                                                          )

 
 
 
 
 

𝑡 ≠ 𝜅𝜏

𝑆(𝑡) = (1 − 𝑝)𝑆(𝑡−)

𝐸(𝑡) = 𝐸(𝑡−)

𝐼(𝑡) = 𝐼(𝑡−)

𝑅(𝑡) = 𝑅(𝑡−) + 𝑝𝑆(𝑡−)

) 𝑡 = 𝜅𝜏

}
 
 
 
 
 
 

 
 
 
 
 
 

……………………… . .3.1 

 

Ordinary Differential Equations 

 

An ordinary differential equation (ODE) is an equation that involves some ordinary derivative of 

a function which can be solved by integration. 

𝑥′(t) = f (t, x) ……………….………………………………………………………2.3  

 

Here theorems for a general ordinary differential equation (ODE) are discussed, which will be 

relevant to later analysis. This equation is non-autonomous since it depends explicitly on the 

time variable t in addition to the state variable x (t). It’s assumed that the ODE is subject to the 

initial condition (IC)   

                              x (t0) = x0. 

…………………………….………………………………………..…2.4 

These theorems are: 

 

The Existence and uniqueness theorem 
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Local existence theorem 

 

Peano’s existence theorem gives conditions for when a solution to equation 2.3 exists: 

Theorem 1:Peano’s Existence Theorem: Let f ∈ C(F, 𝑅𝑛), that is, f is a continuous function from 

F to 𝑅𝑛 where 

F = {(t, x) ∈ R ×𝑅𝑛 :|𝑡 − 𝑡0| ≤ a, ‖𝑥 − 𝑥0‖ ≤ c, a, c > 0} …………………........……2.5  

and let, ‖𝑓(𝑡, 𝑥)‖ ≤ M on F for some M >0. Then the IVP (2.3-2.4) has at least one solution x (t) 

defined on [t0 −𝛼, t0 +𝛼] where 𝛼 = min (a,
𝑐

𝑀
). 

Equal Birth and Death Rates 

If μ = b and the population is normalized to N(t) = S(t) + I(t)+ R(t) ≡ 1, equation (2.1) becomes:  

𝑑𝑆 𝑑𝑡⁄ = 𝜇(1 − 𝑆(𝑡)) − 𝛽𝐼(𝑡)𝑆(𝑡)

𝑑𝐼 𝑑𝑡⁄ = 𝛽𝐼(𝑡)𝑆(𝑡) − (𝜇 + 𝛾)𝐼(𝑡)

𝑑𝑅 𝑑𝑡⁄ = 𝛾𝐼(𝑡) − 𝜇𝑅(𝑡)                     

}……….......................……2.6 

Defining x = [S, I, R]T and f(t, x) := [x1, x2, x3]T . Then (2.1) is equivalent to 𝑥 ,(t) = f (t, x). 

In this normalized case, the physical region is x ∈ Ω1:= {(S, I, R) ∈ [0, 1]3: S + I + R = 1}since 

S, I, and R, are fractions of the population. This region is positively invariant. 

Since S(t), I(t), R(t)  ≥ 0 and S(t) + I(t) + R(t) = 1. Thus ||f (t, x)|| ≤ M1 for all x ∈ Ω1. If we 

choose any compact region F = {(t, x) ∈ R+ × Ω1: |t − t0| ≤ a, ||x − x0|| ≤ c}, then we have f ∈ 

C(F,Ω1) and ||f(t, x)|| ≤M1 on F. Therefore by Peano’s Existence Theorem, Equation (2.3) has at 

least one solution on [t0− α, t0 + α], where α = min (a,
𝑐

𝑀
 ). Notice that if we choose c ≥ 3 then 

{x: ||x − x0|| ≤ c} ⊇ Ω1 

 

Allowance for Population Growth 

 

If the birth and death rates are unequal, b ≠ 𝜇, then the boundedness of the model is slightly 

more difficult to prove, since the population sizes may grow. The physical region of interest is 

now (potentially) unbounded; thus we define ΩN: = 𝑅+
3  (where R+ = [0,∞)). The region ΩN is 

positively invariant with respect to the DE 2.3: 

 

S(t) = 0 ⇒ S’ = 𝜇> 0                I(t) = 0 ⇒ I’ = 0:                   R(t) = 0 ⇒ R’ = 𝛾I(t) ≥ 0                                               

so with these initial conditions in ΩN, the trajectory of the solution will never leave ΩN.This 

analysis assumes the total population will undergo exponential growth or decay depending on the 

relative values of b and μ.  

 

Seir Model Without Vaccination  

The differential equations for this model are; 
𝑑𝑆

𝑑𝑡
  = bN(t)-βS(t)

𝐼

𝑁
 – µS(t)                                                                                                  (1) 

𝑑𝐸

𝑑𝑡
 = βS(t)

𝐼

𝑁
 – (𝜎+𝜇)E(t)                                                                                                    (2) 

𝑑𝐼

𝑑𝑡
 = 𝜎E(t)- (𝛾 + 𝜇 + 𝛿)I (t)                                                                                                (3) 

𝑑𝑅

𝑑𝑡
 = 𝛾I(t) –𝜇𝑅 (t)                                                                                                               (4) 

𝑑𝑁

𝑑𝑡
= 0, and N = S+E+I+R is thus constant. 

                                                                    Properties of the SEIR Model Equations 

The basic properties of the of the model equations 1-4 are feasible solutions and positivity of 

solutions.  
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                                                                                 Feasible solution 

The feasible solution set which is positively invariant set of the model is given by, 

Ø ={(S, E, I, R) ∈ R: S + E + I + R = N ≤
𝑏

𝜇
}    R+

4 

        Positivity of solutions 

 

A first-order linear differential equation of the form, 

 
𝑑𝑁

𝑑𝑡
 = (𝑏 − 𝜇)N .  Thus N (t) = C𝑒(𝑏−𝜇)𝑡 at t = 0    N(0) = C 

Hence the solution of the linear differential equation then becomes 

N(t) = N(0)e(b-µ)t   Therefore, Ø is positively invariant. 

 

                                                            Existence of steady states of the system 

The equilibrium points of the system can be obtained by equating the rate of changes to zero. 
𝑑𝑆

𝑑𝑡
+
𝑑𝐸

𝑑𝑡
+
𝑑𝐼

𝑑𝑡
+
𝑑𝑅

𝑑𝑡
= 0 

Global asymptotic stability of the model 

In proving the global stability of the SEIR Model, there is need to find the equilibrium points of 

the system 5-8. 

 

Assuming that the birth rate, b is equal to death rate, µ i.e. b=µ. 

 

1.  The Analysis of the SEIR Model without pulse vaccination 

This section gives an illustration of the analytical results of the SEIR model without pulse 

vaccination by carrying out stability analysis and numerical simulations of the model using the 

parameter values pertinent to Kenya given in Table 4.1 below. These parameters were obtained 

from different sources in the literature 

 

Table 4.1: Parameter symbol, values and their sources 

 

Parameter symbol Parameter value Literature source 

𝑏 0.02755 per year Gao et al(2009) 

𝜇 0.00875 per year Gao et al(2009) 

𝛽 0.09091 per day D’onofrio (2004 

𝜎 0.125 per day Gao et al(2009) 

𝛼 0.14286 per day Momoh et al(2013 

 

 

Stability analysis of the Model 

 

From model 3.1 when no time delay then the equations becomes  
𝑑𝑆

𝑑𝑡
= 𝑏(𝑁(𝑡) − 𝑆(𝑡)) − 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡)

𝑑𝐼

𝑑𝑡
= 𝛽

𝐼(𝑡)

𝑁(𝑡)
𝑆(𝑡) − (𝜇 + 𝛾)𝐼(𝑡)

𝑑𝑅

𝑑𝑡
= 𝛾𝐼(𝑡) − 𝜇𝑅(𝑡)                           
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Endemic Model 
𝑑𝑠

𝑑𝑡
 = µ -(µ+βi)s 

𝑑𝑒

𝑑𝑡
 = βsi-(µ+𝜎)e 

𝑑𝑖

𝑑𝑡
 = 𝜎𝑒 -(µ+𝛾 + 𝛿)i 

𝑑𝑟

𝑑𝑡
 = (𝛾 + 𝛿)𝑖 -µr 

Linearising the system of the differential equations, the Jacobian matrix is given as 

 

J(s,e,i,r) = [

µ + βi µ
𝛽𝑖 µ + 𝜎

      0               µ𝛽
 µ         𝑏

0        𝑏
0        0

µ + 𝛾 + 𝛿 0
0 𝛾 + 𝛿

] 

For the infection free equilibrium (s,e,i) = (1,0,0), the Jacobian matrix then becomes 

J(1,0,0) =[

−µ 0 −𝛽
0 −(µ − 𝛿) 𝛽
0 𝛿 −(𝜇 − 𝜎)

] = [
−0.0875 0 −0.09091

0 −0.2125 0.09091
0 0.125 −0.230336

] 

 

The important sub-matrix is the second 2x2 matrix. From this, the trace (T) < 0, but if 𝑅0 < 1, 

then the determinant (D) > 0 and if 𝑅0 > 1 then (D) < 0 for all parameters 

Routh-Hurwitz stability condition for T and D is given as follows: 

 

T = - (2𝜇 + 𝜎 + 𝛼) = - 0.44286 and D = (𝜇 + 𝛼) (𝜇 + 𝜎)(1-𝑅0) = 0.02488 

Hence the disease free study state when 𝑅0 < 0, and unstable when 𝑅0> 0. The eigenvalues at the 

disease free equilibrium are given by{−𝜇,−(𝜇 + 𝜎),−(𝜇 + 𝛼), }. All the eigenvalues are 

negative meaning the disease free equilibrium (1, 0, 0, 0) is asymptotically stable. The endemic 

equilibrium (s*
,e

*,i*) = (
1

𝑅0
,
𝜇(𝑅0−1)

𝑅0(𝜇−𝜎)
,
𝜇(𝑅0−1)

𝛽
) 

The Jacobian matrix for the endemic equilibrium is given as 

Jendemic = (

−𝜇𝑅0 0 −(𝜇 + 𝛼)(𝜇 + 𝜎)
𝜇(𝑅0 − 1) −(𝜇 + 𝜎) (𝜇 + 𝛼)(𝜇 + 𝜎)

0 𝜎 −(𝜇 + 𝛼)
) 

Whose Characteristic equation is given as X3+a1X
2+a2X+a3 = 0 

 Routh-Hurwitz criteria for stability, all the roots of the Characteristic equation have negative 

real part which means stable equilibrium is attained. 

 

Optimal Vaccination Strategies 

 

Herd immunity 

Herd immunity is the level of immunity in a population which prevents epidemics, even if some 

transmission may still occur. It is well-known that the higher R0 is for a disease, the higher the 

proportion of the population will have to be vaccinated to achieve herd immunity as seen by 

Hethcote (1989). Although, this statement could seem theoretical, it was almost the perspective 

followed by WHO’s Technical Working Group(2000), when devising strategies to control a full 

range of diseases; for instance, this procedure has succeeded during the worldwide campaign for 

measles and smallpox eradication in the 1960s. 
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The condition for control. 

Let p be the proportion immune after a vaccination campaign. To reach the so-called critical 

proportion 𝑝𝑐, we need the control condition 𝑅0(1 – pc) <1 to be fulfilled.  For instance, in most 

sub-Saharan Africa countries, the basic reproductive number for measles R0 is approximately 

around 18 by Hethcote (1989) and Grais (2006), so pc= 0.94.Under the schedule of an unique 

dose, the minimal coverage to control infectious diseases is such that everyone does not need be 

immune through vaccination to control infectious diseases. 

 

Numerical simulations and Analysis of the Simulations of the SEIR model equations. 

 

 
Figure 1: Simulation of the Exposed Population 

In Figure 1 it can be observed that as the rate increases, the population of exposed individuals 

shows some rapid decrease after the earlier intervals of rise. The decrease in the exposed 

population could be due to early detection and also possibly due to those who enter the infective 

class. This decrease could also be due to the education about the infectious diseases transmission, 

very few individuals are coming out as infected individuals. Also the dynamics of the exposed 

population depend on the contact number.  
 

Figure 2: Simulation of the Infected Population 

 

In Figure 2, it is realized that the population of infected individuals at the very beginning rise 

sharply as the rate increases and then fall uniformly as time increases. This rapid decline of the 

infected individuals may be due to early detection of the measles and partly due to those who 

revert to the Exposed class. This graph also demonstrates that the contact rate has large impact 

on the spread of the disease through population. If the contact rate is observed to be high then the 
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rate of infection of the disease will also be high as would be expected logically. However, there 

exists another parameter to consider as more individuals are infected with the disease and I(t) 

grows, as some individuals are leaving the infected class by being cured and joining the 

recovered class. 

 

Conditions for control of infectious diseases  

 

Herd immunity 

 

Herd immunity is defined as the level of immunity in a population which can prevents epidemics  

of a disease, even if some transmission of that particular disease may still occur in a population.  

If the percentage or proportion of the population that is immune exceeds the herd immunity level 

for the disease, then the disease can no longer persist in that particular population. Thus, if this 

level of immunity can be exceeded by means of mass vaccination, then the disease can indeed be 

eliminated.  

 

Assuming that, the herd immunity level is denoted by v. Recall that, for a stable state: 𝑅0×S = 1 

so that, S will be (1-v), since v is the proportion of the population that are immune and v + S  

must be equal to one (since in the simplified model everyone one susceptible or immune ). Then: 

𝑅0X (1-v) =1, 1-v = 
1

𝑅0
, v = 1- 

1

𝑅0
          and therefore, v = (1- 0.0625) x 100 = 93.75% 

Now let me assume that, in a given population if the average age at which a disease is contracted 

is A and the average life expectancy in that same population is given as L.  

And it is assumed that everyone in the population lives to age L and then dies. If the average age 

of infection is A, then on average, individuals younger than A are susceptible and those older 

than A are immune. Thus the proportion of the population that is susceptible is given by  

S= 
𝐴

𝐿
. 

But mathematical definition of the endemic steady state can be arranged to give; 

S = 
1

𝑅0
, therefore,  

1

𝑅0
 = 

𝐴

𝐿
 and this implies that 𝑅0 = 

𝐿

𝐴
. 

By using the available data,𝑅0 can be estimated. 
 

When mass vaccination cannot exceed the herd immunity 

 

If the mass vaccination due to the outbreak of a disease is insufficiently effective or the required 

coverage cannot be reached due to some reasons, for example in some community where the 

people have agree not to permit their children to be vaccinated due to some personal reasons, the 

programme may not be able to exceed 𝑞𝑐.  
Suppose that a proportion of the population v (where v <qc) is immunised at birth against an 

infection with R0>1. The vaccination programme changes R0 to Rq where Rq = R0 (1- v), this 

change is as a result of now fewer susceptible will be in the population who can be infected. Rq 

is simply R0 minus those that would normally be infected but that cannot be now since they are 

immune. As a consequence of this lower basic reproduction number, the average age of infection 

A will also change to some new value Aq in those who have been left unvaccinated. Assuming 

that life expectancy has not changed, now 

RQ = 
𝐿

𝐴𝑄
 , AQ = 

𝐿

𝑅𝑄
,  AQ = 

𝐿

𝑅0(1−𝑉)
 

But R = 
𝐿

𝐴
  So AQ =

𝐿
𝐿

𝐴
(1−𝑉)

 ,AQ = 
𝐴𝐿

𝐿(1−𝑉)
 ,  AQ = 

𝐴

1−𝑉 
, AQ = 

𝐴

𝑆
. 
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The vaccination programme caused the lowering of basic reproductive number, and this will also 

produce an increase in the average age of infection. Unvaccinated individuals now experience a 

reduced force of infection due to the presence of the vaccinated group. 

 

When mass vaccination exceeds the herd immunity 

If a vaccination programme causes the proportion of immune individuals in a population to 

exceed the critical threshold for a significant length of time, transmission of the infectious 

disease in that population will gradually come to a halt.  

 

Discussion 

 

The main objective of this study is to model delayed pulse vaccination of infectious diseases and 

also establish a possible way of reducing the disease transmission.  

 

The basic reproductive number has been computed to determine the stability of the disease 

because theoretical determination of threshold conditions for R0 is of important public heath 

interest. It was established qualitatively that the model has the disease- free equilibrium and 

endemic equilibrium points. It was realized that whenever R0< 1, the disease- free equilibrium 

point is locally asymptotically stable and unstable whenever R0> 1.  

 

It was also realized that, in the absence of mass vaccination programme as well as early detection 

and supervised treatment, the transmission of the disease cannot be eradicated from the 

population. The introduction of proper treatment and education about the disease transmission as 

well as early detection of the disease can help reduce the disease in a population. The results has 

also shown that effective contact with the infectious individual cause a major increase of the 

disease transmission, hence individuals with active infectious disease must be detected as early 

as possible to reduce high rate of transmission in a population. Education about infectious 

disease can help many appear for diagnosis and get detected early. 

 

1. The SIS Model 

 

This model is for diseases which the infection does not confer immunity. It is called an SIS 

Model since individuals return to the susceptible class when they recover from the infection. 

Naturally occurring births and deaths (vital dynamics) are included, but the behavior of solutions 

is similar when vital dynamics are not included. 

 

2. The SIR Model without vital dynamics 

 

In this model, the diseases considered for which the infection confers permanent immunity. 

When such an SIR disease goes through a population in a relatively short time (less than one 

year) then this disease outbreak is called an epidemic. Since an epidemic occurs relatively 

quickly, the model does not include births and deaths (vital dynamics). Epidemics are common 

for diseases such as influenza, measles, rubella and chickenpox. 

 

3.  The SIR Model with vital dynamics 

 

In this section an SIR epidemiological Model is considered, but here a model of the disease 

behavior in the population over a long time period. A disease is called endemic if it is present in a 
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population for more than 10 or 20 years. Because of the long period involved, a model for an 

endemic disease must include births as a source of new susceptible and natural deaths in each 

class.         

 

By Theorem 2 and above discussions, we know that the set Ω0 is a global attractor in Ω, and of 

course, every solution of system (3.11) with initial conditions (3.12) will eventually enter and 

remain in region Ω0. Therefore, system (3.11) is permanent. The proof of Theorem 3 is complete. 

𝑆∗ = 
(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)

𝛼𝛽
     ,𝑉∗ = 

(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)

𝛼𝛽(𝜑+𝜇)
,  𝐼∗ = 

𝛼𝛽𝐵(𝜑+𝜇)+𝜑𝜆(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)

𝛽(𝜑+𝜇)(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)
− (

𝜆+𝜇

𝛽
) 

𝐸∗ = 
𝛼𝛽𝐵(𝜑+𝜇)+𝜑𝜆(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)

𝛽(𝜑+𝜇)(𝜎+𝛼+𝜇)
− (

𝜆+𝜇(𝛾+𝜇+𝛿)

𝛼𝛽
) 

𝐸∗ = 
𝜎𝛼𝛽

𝜇(𝜎+𝛼+𝜇)(𝛾+𝜇+𝛿)
+
𝜆𝜎𝜑(𝛾+𝜇+𝛿)

𝜇𝛽(𝜑+𝜇)
− (𝜆 + 𝜇)

(𝛾+𝜇+𝛿)

𝛼𝛽𝜇
+

𝛼𝛾𝛽

𝜇(𝜎+𝛼+𝜇)
 

                                           
𝑑𝐸 𝑑𝑡⁄ = 𝛽𝑆(𝑡)𝐼(𝑡) − (𝜎 + 𝛼 + 𝜇𝐸 (𝑡)       

𝑑𝐼 𝑑𝑡⁄ = 𝛽𝑆(𝑡)𝐼 (𝑡) − (𝜇 + 𝛾 + 𝛼)𝐼                   
           

 

We have analyzed the SIR epidemic model with pulse vaccination and distributed time delay. 

Two thresholds have been established, one for global stability of the infectious-free solution and 

one for persistence of the endemic solution.  

 

 
Figure 3 The bifurcation diagram the unique endemic equilibrium (the component I of infectious 

individuals regarding β as the bifurcation parameter, all other parameters are same as in model 

(5.1)). 

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1062 | P a g e  
 

 
Figure 4. The bifurcation diagram the unique endemic equilibrium (the component I of infectious 

individuals regarding θ as the bifurcation parameter, all other parameters are same as in model 

(5.1) except for β = 0.214 ). 

From Figures 1 and 2, we can observe the following: 

 (i) R∗ and R∗ are inversely proportional to θ value and directly proportional to τ value and 

R0value, which implies that pulse vaccination measures the inhibition effect from the behavioral 

change of the susceptible when they transfer to the infectious class (I). 

(ii) R∗ is a directly proportional to μ value, which implies that the natural birth or death rate 

measures the inhibition effect from the behavioral change of the susceptible class (with S) when 

it moves into the infectious class (I). 

(iii) R∗ is inversely proportional to h value, which implies that the maximum infectious period of 

the disease measures the inhibition effect from the behavioral change of the susceptible class 

(with S) when it moves into the infectious class I(t). 

(iv) There is a value μ∗ such that R∗ is directly proportional to μ when μ < μ∗ and is inversely 

proportional to μ when μ > μ∗. Therefore the larger death rate is sufficient for the global 

attractivity of infection free periodic solution (�̃�e(t), 0). It is easy to verify. In fact, we can 

calculate the derivative of R∗ with respect to μ 
𝑑𝑅∗

𝑑𝜇
 = 

(1−𝜃)𝑒−𝜇ℎ𝑅0

[1−(1−𝜃)𝑒−𝜇ℎ]
2 𝑔(𝜇),  …………………………………………………………………3.52 

Where g(𝜇) = 𝜃𝜏𝑒−𝜇𝜏- h(1 - 𝑒−𝜇𝜏)(1 – (1 – 𝜃)𝑒−𝜇𝜏). Obviously, g’(𝜇) < 0 and g(0) > 0, lim𝜇 →
+∞ g(𝜇) < 0. Hence, there exists a 𝜇* such that dR*/d 𝜇> 0 for 𝜇 ∈ (0, 𝜇 ∗), whereas dR*/d 𝜇< 

0 for  𝜇 ∈ (𝜇*, +∞). 

Epidemic models with time delays have received much attention since delays can often cause 

some complicated dynamical behaviors. Delays in many models can destabilize equilibrium and 

thus lead to periodic solutions by Hopf bifurcation Hethcote et al (1981), Cooke L. and 

Busenberg S. (1993). It is well known that periodic forcing can drive SIR and SEIR models into 

a behavior which looks chaotic, Smith L. and Schwartz B.(1983). 

The impulsive model with distributed time delay (3.11) will be analyzed, in particular paying 

attention to the following points: 

(i) The global asymptotic stability for SIR model with pulse vaccination and distributed time 

delay; 

(ii) The behavior of the model when an insufficient level of people undergoes the vaccination: 

bifurcation and chaotic solutions; 

(iii) Whether periodic or pulse vaccination does a better job than constant vaccination at the same 
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average value. 

 

 
 

Figure 5: Time series of system (2.1) * θ = 0.214, R =1.0529  

 

Figure 5The tendency of the infected individuals I with different values of β 

 

Therefore, an interesting open problem is proposed whether we can prove that the positive 

periodic solution of model (2.1) is globally attractive as * R >1. 

 

Finally, the numerical simulations of the stroboscopic map of model on the number of infected 

individuals with different values of β are shown in Figure 5. It shows that the number of infected 

individuals will increase steadily in next few days, then reach the peak and begin a slow decline, 

and finally become stable. The greater the value β , the bigger the peak value and the earlier the 

peak appears. Our result implies that decreasing infection rate can put off the disease outbreak 

and reduce the number of infected individuals. 
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ABSTRACT 

 

The option theory and its applications play an important role in modern finance. Many trading 

strategies, corporate incentive plans, and hedging strategies include various types of options. In 

this paper, the option definitions and basics of how the instruments are traded will not be the 

main focus but in particular, we will focus on the critical aspects of the dynamics of payoff and 

profit/loss functions, the difference between European versus American options, the Binomial 

option model with/without dividends, and different trading strategies. 

 

INTRODUCTION 

 

Option Structure Details and Exercise types 

 

The key difference between a European and American option is that a European option can only 

be exercised on the maturity date, while an American option can be exercised any time before or 

on its maturity date. Given the extra flexibility of the American option, its price (option 

premium) should be higher than or equal to its European counterpart.  

 

 

Call Option PremiumEuropean <= Call Option PremiumAmerican 

 

Put Option PremiumEuropean<= Put Option PremiumAmerican 

 

In quantitative finance, another thing concerns us. For a European option, we have a closed-form 

solution; that is, the Black-Scholes-Merton option model. However, we don't have a closed-form 

solution for an American option. To price an American option, we will have to use the slightly 

more complex and computationally intensive Binomial Tree Method (also called the CRR 

method). 

 

 

Cash Flows, Types of Options, a Right, and an Obligation 

 

We know that, for each business contract, we have two sides: a buyer and a seller. This is also 

true for an option contract. A call buyer will pay upfront (cash output) to acquire a right. Since 

this is a zero-sum game, a call option seller will enjoy an upfront cash inflow and assume an 

obligation. The following table presents these positions (buyer or seller), directions of the initial 

cash flows (inflow or outflow), the option buyer's rights (buy or sell), and the option seller's 

obligations (that is, to satisfy the option seller's demand):  

 

 

 

mailto:mcndambuki@mksu.ac.ke


Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1067 | P a g e  
 

Buyer Seller European 

 

A call option, often simply labeled a "call", is a financial contract between two parties, the buyer 

and the seller of this type of option. The buyer of the call option has the right, but not the 

obligation, to purchase/buy an agreed quantity of a particular commodity/asset or financial 

instrument (the underlying asset) from the seller for a certain given price (the strike/exercise 

price) on or before a given date(expiration date). 

 

The seller (or "writer") is obligated to sell the commodity or financial instrument to the buyer if 

the buyer so decides. The buyer pays a fee (called a premium) for this right. The term "call" 

comes from the fact that the owner has the right to "call the stock away" from the seller. 

 

Put: on the other hand gives owner the right to sell an asset for a given price on or before the 

expiration date. 

 

Properties of Options 

 

For convenience, we refer to the underlying asset as stock. It could also be a bond, foreign 

currency or some other asset. 

 

Key elements in defining an option: 

 

S: Price of stock/Underlying asset now 

ST: Exercise price (strike price) at T 

B: Price of discount bond with face value $1 and    maturity T (clearly, 1B ) 

C: Price of a European call with strike price and maturity T (today is 0) 

P: Price of a European put with strike price K and maturity T 

c: Price of an American call with strike price K and maturity T 

p: Price of an American put with strike price K and maturity T . 

 

Option Value and Asset Volatility Option value increases with the volatility of underlying asset. 

 

Option Pricing 

 

Option pricing refers to the amount per share at which an option is 

traded. Options are derivative contracts that give the holder (the "buyer") the right, but not the 

obligation, to buy or sell the underlying instrument at an agreed-upon price on or before a 

specified future date. Although the holder of the option is not obligated to exercise the option, the 

option writer (the "seller") has an obligation to buy or sell the underlying instrument if the option 

is exercised. 

 

Depending on the strategy, options trading can provide a variety of benefits, including the 

security of limited risk and the advantage of leverage. Another benefit is that options can protect 

or enhance your portfolio in rising, falling and neutral markets. Regardless of why you trade 

options – or the strategy you use – it's important to understand how options are priced. In this 

tutorial, we'll take a look at various factors that influence options pricing, as well as several 

popular options-pricing models that are used to determine the theoretical value of options. 
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Option Payoff 

 

The payoff of an option on the expiration date is determined by the price of the underlying asset. 

Example: Consider a European call option on IBM with exercise price $100. This gives the 

owner (buyer) of the option the right (not the obligation) to buy one share of IBM at $100 on the 

expiration date. Depending on the share price of IBM on the expiration date, the option owner’s 

payoff looks as follows: 

 
IBM Price Action Payoff 

. Not Exercise 0 

80 Not Exercise 0 

90 Not Exercise 0 

100 Not Exercise 0 

110 Exercise 10 

120 Exercise 20 

130 Exercise 30 

. Exercise ST -100 

 

Note: 

• The payoff of an option is never negative. 

• Sometimes, it is positive. 

• Actual payoff depends on the price of the underlying asset. 

Payoffs of calls and puts can be described by plotting their payoffs at expiration as function of 

the price of the underlying asset: 

The net payoff from an option must include its cost. 

 

Call Option Payoff Formula 

The total profit or loss from a long call trade is always a sum of two things: 

Initial cash flow 

Cash flow at expiration. 

 

Initial cash flow 

Initial cash flow is constant – the same under all scenarios. It is a product of three things: 

The option’s price when you bought it 

Number of option contracts you have bought 

Number of shares per contract 

Usually you also include transaction costs (such as broker commissions). 

If initial option price (including commissions) is $2.88 per share, we are long 1 contract of 100 

shares, therefore initial cash flow is: 

2.88 x 1 x 100 = – $288 

Of course, with a long call position the initial cash flow is negative, as you are buying the 

options in the beginning. 

 

Cash flow at expiration 

The second component of a call option payoff, cash flow at expiration, varies depending on 

underlying price. That said, it is actually quite simple and you can construct it from the scenarios 

discussed above. 

If underlying price is below than or equal to strike price, the cash flow at expiration is always 

zero, as you just let the option expire and do nothing. 
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If underlying price is above the strike price, you exercise the option and you can immediately 

sell it on the market at the current underlying price. Therefore the cash flow is the difference 

between underlying price and strike price, times number of shares. 

CF = what you sell the underlying for – what you buy the underlying for when exercising the 

option 

CF per share = underlying price – strikes price 

CF = (underlying price – strike price) x number of option contracts x contract multiplier 

In our example with underlying price 49.00: 

CF = (49 – 45) x 1 x 100 = $400 

Putting all the scenarios together, we can say that the cash flow at expiration is equal to the 

greater of: 

(underlying price – strike price) x number of option contracts x contract multiplier 

Zero 

 

Call B/E = strike price + initial option price 

In our example with strike = 45 and initial price = 2.88 the break-even point is 47.88. You can try 

to use this as underlying price in the P/L formula above and you will get exactly zero profit. 

Long Call Option Payoff Summary 

A long call option position is bullish, with limited risk and unlimited upside. 

Maximum possible loss is equal to initial cost of the option and applies for underlying price 

below than or equal to the strike price. 

With underlying price above the strike, the payoff rises in proportion with underlying price. 

The position turns profitable at break-even underlying price equal to the sum of strike price and 

initial option price. 

 

METHODOLOGY 

Binomial Option Pricing Model 

Determinants of Option Value 

Key factors in determining option value: 

1. Price of underlying asset S 

2. strike price K 

3. time to maturity T 

4. interest rate r 

5. dividends D 

6. Volatility of underlying asset s. 

Additional factors that can sometimes influence option value: 

7. Expected return on the underlying asset 

8. Additional properties of stock price movements 

9. Investors’ attitude toward risk,... 

 

Price Process of Underlying Asset 

 

In order to have a complete option pricing model, we need to make additional assumptions about  

1. Price process of the underlying asset (stock) 

2. Other factors. 

We will assume, in particular, that: 

• Prices do not allow arbitrage. 

• Prices are “reasonable”. 
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• A benchmark model — Price follows a binomial process. 

  Sup 

S0      

Sdown 

 

t=0 t=1           time 

 

One-period Binomial Model 

 

Example: Valuation of a European call on a stock. 

• Current stock price is $50. 

• There is one period to go. 

• Stock price will either go up to $75 or go down to $25. 

• There are no cash dividends. 

• The strike price is $50. 

• one period borrowing and lending rate is 10%. 

 

 

The stock and bond present two investment opportunities: 

   75       1.1 

50      1 

25       1.1 

 

 

The option’s payoff at expiration is: 

   25 

CO             

   0 

 

 

 

Example: What is CO, the value of the option today? 

Claim: We can form a portfolio of stock and bond that gives identical payoffs as the call. 

Consider a portfolio (a, b) where 

• a is the number of shares of the stock held 

• b is the dollar amount invested in the riskless bond. 

We want to find (a, b) so that 

75a +1.1b =25 

25a +1.1b =0. 

There is a unique solution 

a =0.5 and b = -11.36. 

That is buy half a share of stock and sell $11.36 worth of bond payoff of this portfolio is identical 

to that of the call present value of the call must equal the current cost of this “replicating 

portfolio” which is 

(50)(0.5)-11.36=13.64. 
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Definition: Number of shares needed to replicate one call option is called hedge ratio or option 

delta. 

In the above problem, the option delta is a: 

Option delta =1/2. 

 

RESULTS 

 

Payoff and Profit/Loss Functions for Call Options 

As we know, an option gives its buyer the right to buy (call option) or sell (put option) something 

in the future to the option seller at a predetermined price (exercise price). For example, if we buy 

a European call option to acquire a stock 

for X dollars, such as $45, at the end of three months, our payoff on maturity day 

will be calculated using the following formula:  

 

Call Option Payoff= Max(St-X,0) 

 

Here, St is the stock price at the maturity date, (T), and X represents the strike price or the 

exercise price (45$). Assume the stock price is $30 three months later. We will not exercise our 

call option to pay $45 in exchange for the stock since we could buy the same stock at $30 on the 

open market. On the other hand if the stock price is $60, we will most definitely be keen on 

exercising this option as it will give us a profit of $15 per contract.  

Let us now code a program using Python programming Language to graphically represent the 

generic payoff function call options assuming a few representative values for stock price and 

strike price. 

import numpy as np  

import matplotlib.pyplot as plt  

 

if __name__ == '__main__':  

 

def payoffFuncCall(sT,x):  

return (sT-x+abs(sT-x))/2  

s = np.arange(5,200,3)  

x=30  

# Figure setup  

fig=plt.figure()  

axis=fig.add_subplot(111)  

payoff=payoffFuncCall(s,x)  

# Set up axis details  

axis.set_ylim(-10,200)  

axis.set_xlabel('Stock Price at Maturity')  

axis.set_ylabel('Payoff at Maturity')  

axis.grid(True)  

plt.plot(s,payoff,color='orangered',label='Call Option 

Payoff',linewidth=3)  

plt.title("Payoff function for Call Options")  

plt.show()  

 

Check out the contour of the output graph. The flat horizontal line followed by an upward slope 
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is a common symbology of call options.  

 
Figure 1: Payoff and Profit/Loss Functions for Call Options 

 

Call Option—Buyer’s Payoff Vs. Sellers Payoff 

 

The payoff for a call option seller is the opposite of that of the buyer. It is important to remember 

that option buying and selling is a zero-sum game: When one party makes a profit, it invariably 

means that the other has lost money.  

 

For example, assume an institutional house sold three call options with an exercise price of $30. 

When the stock price is $35 on maturity, the option buyer's payoff is $15, while the total loss to 

the option writer is also $15. If we represent the call option premium by “c,” the profit/loss 

function for a call option buyer is the difference between the option price on exercise date (this 

will closely mirror the underlying asset price) and the initial premium paid for holding the 

option.  

 

Here, we ignore the time value of money since maturities are usually quite short.  

For a call option buyer, the profit is calculated using the following formula:  

 

For a call option seller, the profit is calculated using the following formula: 

Buyer’s Payoff for Call Option= Max(St-X,0)-c  

 

call option buyer and seller:  

 

Sellers Payoff for Call Option= c-Max(St-X,0) 

 

Check out the following code for a graph showing the profit/loss functions for the 
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import numpy as np 

import matplotlib.pyplot as plt 

 

if __name__ == '__main__': 

 

    s = np.arange(10,100,5) 

    x=57; 

    call=3.2 

    profitCalc=(abs(s-x)+s-x)/2 -call 

    y2=np.zeros(len(s)) 

    # Figure setup 

    fig=plt.figure() 

    axis=fig.add_subplot(111)     

     # Set up axis details 

    axis.set_ylim(-30,50) 

    plt.plot(s,profitCalc,label='Call Option Buyer\'s 

payoff',color='teal',linewidth=3) 

    plt.plot(s,y2,'-.') 

    plt.plot(s,-profitCalc,label='Call Option Seller\'s 

payoff',color='deeppink',linewidth=3) 

    plt.title("Profit/Loss function") 

    axis.set_xlabel('Stock price at Maturity') 

    axis.set_ylabel('Profit (loss) at Maturity') 

    axis.grid(True) 

    plt.legend() 

    plt.show() 

 
Figure 2: Call Option-Buyer’s Payoff Vs. Sellers Payoff 
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Put Option—Buyer’s Payoff Vs. Sellers Payoff 

A put option gives its buyer the right to sell a security (commodity) to the put option buyer in the 

future at a predetermined price, X. The following is its payoff function:  

 

Put Option Payoff= Max(X-St,0)  

 

Here, St   is the stock price at the maturity date, (T), and X represents the strike price or the 

exercise price. Consider the fact that the initial premium paid for a put option is p. Then, for a 

put option buyer, the profit/loss function is as follows:  

 

Buyer’s Payoff for Put Option= Max(X-St,0)-p  

 

For a put option seller, the profit is calculated using the following formula: 

 

Sellers Payoff for Put Option= p- Max(X-St,0) 

Check out the following code for a graph showing the profit/loss functions for the put option 

buyer and seller. 

import numpy as np 

import matplotlib.pyplot as plt 

if __name__ == '__main__': 

    s = np.arange(10,100,5) 

    x=57; 

    put=3.2           

    profitCalc=put-(abs(x-s)+x-s)/2 

    y2=np.zeros(len(s)) 

    x3=[x, x] 

    y3=[-30,10] 

    # Figure setup 

    fig=plt.figure() 

    axis=fig.add_subplot(111)     

    # Set up axis details 

    axis.set_ylim(-30,50) 

    plt.plot(s,profitCalc,label='Put Option Seller\'s 

payoff',color='firebrick',linewidth=3) 

    plt.plot(s,y2,'-.') 

    plt.plot(s,-profitCalc,label='Put Option Buyer\'s 

payoff',color='limegreen',linewidth=3) 

    plt.plot(x3,y3,label='Exercise Price',color='gold',linewidth=5) 

    plt.title("Profit/Loss function") 

    axis.set_xlabel('Stock price at Maturity') 

    axis.set_ylabel('Profit (loss) at Maturity') 

    axis.grid(True) 

    plt.legend() 

    plt.show() 
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Figure 3: Put Option-Buyer’s Payoff Vs. Seller's Payoff  

 

CONCLUSIONS 

 

In summary, profit and loss diagrams have proven useful for a visual representation regarding the 

gain and loss potential for various option strategies. 

 

Furthermore, when using these diagrams, we get a better understanding of how to replicate the 

gain/loss profile of different investment strategies using options. This can be useful to further 

understand and visualize many investment strategies. 

 

These simple graphs represent the profit and loss potential, at expiration, assuming the positions 

are closed at their intrinsic value, if any. As with any investment strategy, you should consider 

and understand all of the risks associated with that particular strategy and how it fits into your 

objectives, risk profile and portfolio prior to making an investment decision. 
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Euna Gesare Nyarige1, Juergen Franke2, Alexander Fischer3 

Department of Mathematics, Machakos University 

Department of Mathematics, 3 Department of Biology 

TechnischeUniversitaet Kaiserslautern 

Abstract 

In this paper, we demonstrate the power of functional data models for a statistical analysis of 

stimulus-response experiments which is a quite natural way to look at this kind of data and 

which makes use of the full information available. In particular, we focus on the detection of a 

change in the mean of the response in a series of stimulus-response curves where we also take 

into account dependence in time. 

 

Keywords: stimulus-response data, functional data, functional time series, changepoint test, 

inhibitory synaptic transmission 

 

1. Introduction 

Stimulus-response data are a frequent product of cognitive experiments. The test object is 

confronted with a stimulus, and the following response is measured in some form, e.g. as the 

changes in time of the potential at certain locations in a single neuron or by means of an 

electroencephalogram (EEG) of an animal or human. The full data are functions of time or, in the 

EEG case, vectors of functions. Usually, they are already digitized during storage, but with such 

a fine discretization such that they still can be seen as continuouscurves. 

 

For a statistical analysis, we have to model such data as random functions of time. However, in 

cognitive science, the full information available is rarely used for inference. Usually, the 

response curves are reduced to a low-dimensional data vector before, e.g., performing statistical 

tests. Those data vectors consist of simple univariate characteristics like maximal response, 

average response, length of response, response latency, i.e. waiting time between stimulus and 

response etc. Modern functional data analysis allows to use the full information of the response 

curves in a quite natural manner which we want todemonstrate in this paper with a real-data 

example. 

 

Standardizing the observation interval to [0,1], let Xi(t),0 ≤ t ≤ 1, denote the response curve from 

the ithexperiment. Analogously to multivariate data, the mean curve of functional data is defined 

pointwise, i.e. EXi(t) = µ(t),0 ≤ t ≤ 1, if the functional data Xi have identical means. As for 

random vectors, there are tests for equality of the mean to some given function in case of one 

sample or for equality of the means of two independent samples (compare, e.g., Horva´th and 

Kokoszka (2010), chapter 5). In this paper, we consider a more involved testing problem. We 

have a time series of response curves Xi(t),0 ≤ t ≤ 1,i = 1,...,N, generated by presenting the same 

stimulus repeatedlyto the same test object. The particular kind of data are explained in chapter 2. 

 

In section 3, we consider the problem of testing for a change in the mean under the assumption 

of independent X1,...,XNas well as in the general setting of dependent curves. Such changepoints 

are of interest in experiments about learning or increasing fatigue of the test object under 

repeated stimuli. E.g., the response latency may become longer corresponding to a shift of the 

response curve towards the time of stimulus, or the response curves may become flatter on the 

average corresponding to the test object getting used to the stimulus. In chapter 4, we finally 

apply the methods described in chapter 3 to our actual stimulus response data and detect various 
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changes in the mean in our sequences of stimulus-response curves. We also test the detrended 

data for dependence. It turns out that subsequent curves are dependent which has to be taken into 

account in the tests forchanges in the mean. 

 

Figure 1: Original stimulus-response data 

Stimulus Data (Original), Frequency=10Hz 

 
Differenced Stimulus Data (Original), Frequency=10Hz 

 
 

2. Preprocessing the data 

 

The data are generated by stimulus-response experiments on a single on a single neuron in the 

lateral superior olive, as part of a larger research project on the reliability of inhibitory synaptic 

transmission in the auditory brainstem. For more details about the physiological background, we 

refer to Fischer (2016) or Kraechan et al. (2016). The stimulus is a brief electric shock that 

triggers synaptic activity and is repeatedly applied at various frequencies (1, 2, 5, 10, 50 Hz). The 

duration of the experiment is always 1 min such that the sample sizes for the samples with 

different stimulus frequencies vary between N = 60 for 1 Hz and N = 3000 for 50 Hz. The 

individual responses are short-lived enough such that each response has ended well before the 

next stimulus even in case of the highest stimulus frequency. Hence, we have a series of curve 

data which look similar, but show some randomvariation. 

 

The top panel of Figure 1 shows a subsection of 14 curve data from the experiment with stimulus 

frequency 10 Hz (observations number 11-24), where the total sample size was N = 600. Note 

that the horizontal axis shows the index number of discretized single measurements recorded for 

storage, not some physical time. We always stored about 85observations for each individual 

stimulus-response cycle independently of the frequency. 

 

For the mean tests, we use the response curves themselves. In testing for dependence of the data, 

it is however convenient to first apply a differencing filter which removes the mean even in 

situations where it is slowly changing. To be precise, if Xi(t) denote theoriginal response curves, 

then the differenced curve data are the random functions 

 

 Yi(t) = Xi+1(t) − Xi(t), i = 1,...,N − 1.    (1) 
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The lower panel of Figure 1 shows a subsection of the differenced response curves from the 

experiment with stimulus frequency 10 Hz. 

 

At the beginning of each response and differenced response there is a noticeable sharp spike 

(circled in red) in Figure 2. This is an artifact which represents the direct effect of the stimulus 

onto the measuring device, but does not correspond to the response of the cell. The cell reacts to 

the stimulus only after a brief delay. As the stimulus part and the response part of the curves are 

well enough separated and we are only interested in the measurements of the response, it is safe 

to remove a few data points at the beginning of each curve. We therefore cut the data points in 

the circle and consider only the rest as the response curve to be analyzed further on. Once the 

truncation has been done, we have 68, 73, 78, 73, 73 measurement points per individual curve 

left in the case of 1, 2, 5, 10 and 50 Hz frequencies respectively, which are then smoothed to 

form the curves shown in thefigures. 

 

Figure 2: Artifact  

 

 
 

Figures 3, 4 and 5 show the adjusted and differenced plots of parts of the response curve samples 

corresponding to stimulus frequencies 1, 2, 5, 10 and 50 Hz respectively. In particular, after the 

adjustment the local random noise in the differenced data can be seen much more clearly. 

 

 

 

 

Figure 3: Adjusted Responses (left) and their Differenced Counterparts 1, 2 Hz 

 

Adjusted Stimulus, Freq.=1Hz Differenced Stimulus, Freq.=1Hz 
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Adjusted Stimulus, Freq.=2Hz          Differenced Stimulus Freq.=2Hz 

 
 

Figure 4: Adjusted responses (left) and their differenced counterparts 5, 10 Hz 

 

Adjusted Stimulus, Freq.=5Hz        Differenced Stimulus, Freq.= 5Hz 

 
 

Adjusted Stimulus, Freq.=10Hz Differenced Stimulus, Freq.= 10Hz 

 
Figure 5: Adjusted responses (top) and their differenced counterparts 50 Hz 

 

Stimulus Data (Adjusted), Frequency=50Hz 
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Differenced Stimulus Data, Frequency=50Hz 

 

3. Testing for changes in the mean 

 

We interpret observed response curves resp. their transformations after preprocessing asrandom 

functions Xi(t),0 ≤ t ≤ 1, and we assume that they are square integrable: 

, 

i.e. Xi is a random variable with values in the space H = L2[0,1] of, for convenience complex-

valued, square integrable functions on [0,1]. This space is a separable Hilbert space which has a 

quite similar structure as the finite dimensional Euclidean space Rm. Inparticular, there is a scalar 

product and a corresponding norm 

 

〈𝑓, 𝑔〉 =  ∫ 𝑓(𝑡)𝑔(𝑡)̅̅ ̅̅ ̅̅
1

0

 𝑑𝑡,      ‖𝑓‖ = {∫ |𝑓(𝑡)|2𝑑𝑡
1

0

} ^ 1 2  ,    𝑓, 𝑔 ∈ 𝑯⁄  

 

where𝑔(𝑡)denotes the complex conjugate of g(t). There exists a countable orthonormal basis, i.e. 

a sequence of functions 𝑣1, 𝑣2, …in H with ‖𝑣𝑘‖ = 1, 〈𝑣𝑘, 𝑣𝑙〉 = 0 for all 𝑘 ≠ 𝑙, such that we 

have the usual linear expansion of any f in H in terms of the basis 

 

   
 

If we choose, in particular, the Fourier basis vk(t) = ei2πkt= cos(2πkt)+isin(2πkt),−∞ < k <∞, then 

this is the Fourier expansion well known in signal analysis, and 〈𝑓, 𝑣𝑘〉are the Fourier 

coefficients of f. In the following, we refer some notions and results from chapter 6 of Horv�́�th 

and Kokoszka (2010). 

 

3.1 Changepoint test for independent data 

 

If Xi(t),i= 1,...,N, is a sequence of real-valued random functions in H, then we decompose them 

into the mean function and the random component: 

 

 Xi(t) = µi(t) + Yi(t), EYi(t) = 0. 

  

We assume that the random components Yi are independent and all have the same distribution 

satisfying 
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𝐸‖𝑌𝑖‖
2 = ∫ 𝑌𝑖

2(𝑡)𝑑𝑡 < ∞
1

0

 

Then, the covariance function measuring dependence between the function values Xi(t),Xi(s) 

at different points t,sin time, does not depend on i: 

 

 c(t,s) = cov(Xi(t),Xi(s)) = EYi(t)Yi(s) for all i,0 ≤ s,t≤ 1, 

 

and it allows for the expansion 

 

. 

λ1 ≥ λ2 ≥ ... are the ordered eigenvalues, which automatically are nonnegative, and𝑣1, 𝑣2, …the 

corresponding orthonormal eigenfunctions of the covariance operator C whichlinearly maps a 

function f in H onto the function Cfgiven by 

 

  (2) 

The functions 𝑣1, 𝑣2, …are called the functional principal components. As they are an 

orthonormal basis of H, we also have 

 

𝑌𝑖(𝑡) = ∑ 𝑦𝑖,𝑘𝑣𝑘
∞
𝑘=1 , where 𝑦𝑖,𝑘 = 〈𝑌𝑖, 𝑣𝑘〉 

 

We want to test if the response curves are on the average identical or, if at some unknown 

changepointm in the sample, the mean changes. In our model above, the null hypothesis 

H0 of no change and the alternative H1 of one change are 

 

𝐻0: 𝜇1 = ⋯ = 𝐻1 : 𝜇1 = ⋯ = 𝜇𝑚 ≠ 𝜇𝑚+1 = ⋯ = 𝜇𝑁for some 1 ≤ 𝑚 < 𝑁 

  

As the basis of the test statistic, we consider the partial means of data before and after k: 

 

   
 

Under H0, both�̂�𝑘 and 𝜇𝑘will estimate the common mean of all the functional data and will be 

approximately equal for all k. If, however, there is a changepointm < N, then �̂�𝑘 − 𝜇𝑘will be 

large for k ≈ m. 

 

For small k, the variability of �̂�𝑘 is rather large, as only few observations contribute to the 

average, and the same applies to 𝜇𝑘for small N − k. Therefore, the test uses the 

weighted differences 

, 

to take into account the different random variability of �̂�𝑘 − 𝜇𝑘for various k. 

If 𝑃𝑘would be scalar numbers, we would look at the maximum value of |𝑃𝑘|in thespirit of 

classical changepoint analysis and reject the hypothesis H0 if it exceeds a critical bound 
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depending on the level of the test. However, 𝑃𝑘is a function in H. We could reduce them to scalar 

characteristics like the integral of the absolute value or the maximum if we would have a rather 

precise notion about the type of change to expect. A main feature offunctional data analysis, 

however, is its flexibility regarding the characterization of response curves. So, we are looking 

for several scalar quantities which combined give us the essential features of the whole function. 

For a suitable d (compare subsection 4), these are just the scores of 𝑃𝑘relative to the first d 

functional principal components v1,...,vd, i.e. 

 

 
 

Then, for convenience, we look at a suitable weighted average of the squares, not of the absolute 

values, of the 〈𝑃𝑘, 𝑣𝑙〉: 
 

 
 

This is not yet a feasible test statistic, as it depends on the unknown 𝑣𝑙 , 𝜆𝑙. First notethat 

 

 
 

as centering each summand in both sums by subtracting XN has no effect. Therefore, for 

estimating TN(k), we need to estimate 𝜆𝑙, 𝑦𝑖,𝑙, 𝑙 = 1, … , 𝑑, 𝑖 = 1, … , 𝑁. First we estimate the 

covariance function c(t,s) by the sample version 

 

 
where, under the hypothesis of no change, the sample mean �̅�𝑁(𝑡)of X1(t),...,XN(t) estimates the 

common mean function of the curve data. �̂�(𝑡, 𝑠)characterizes the estimate �̂�of the covariance 

operator analogously to (2). Finally, we have to calculate the first d eigenvalues �̂�1 > … >

�̂�𝑑 and the scalar products of the centered data with the corresponding eigenvectors 𝑣1, … , 𝑣𝑑 of 

�̂�to get the estimate of TN(k) 

 

 
 

These calculations can be easily done using the R package fda. There are various possibilities 

how to combine�̂�𝑁(𝑘), 𝑘 = 1, … ,𝑁 to a single scalar test statistic. Horv�́�th andKokoszka (2010) 

just use averaging and get 

 
 

𝐻0is rejected if SN,dis large. Let us just summarize again the intuition behind this decision 
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procedure. As mentioned above, if the mean does not change, the weighted differences Pk(t) of 

the sample mean functions before and after k should all be reasonably close to 0. Hence, for all k 

and 𝑙, their squared scores 〈𝑃𝑘(𝑡), 𝑣𝑙〉
2 should be small. Now, TN(k) as a weighted average of 

those quantities should be small too for k = 1,...,N, and, hence, this also holds for the average 

over k. If we replace the unknown quantities in this average by their sample analogues, then we 

just get SN,d. 

 

Finally, we need critical values for the test which we get from the asymptotic distribution of 

SN,dunder the hypothesis which has been derived by Horv�́�th and Kokoszka (2010) undersome 

rather weak regularity assumptions. In particular, for N → ∞ 

 

𝑝𝑟(𝑆𝑁,𝑑 > 𝑧 |𝐻0 ℎ𝑜𝑙𝑑𝑠) →  𝐾𝑑 = ∫ ∑ 𝐵𝑙
2(𝑡)𝑑𝑡,𝑑

𝑙=1
1

0
   (3) 

 

where𝐵𝑙, 𝑙 = 1,… , 𝑑, are independent standard Brownian bridges. The distribution of Kdhas been 

derived quite early by Kiefer (1959) in his study of extensions of the Cram�́�r-von Mises test. 

Critical values for SN,dfor various significance levels and values of d can be found in Table 6.1 of 

Horv�́�th and Kokoszka (2010). 

 

If the test rejects the hypothesis and detects a changepointm, then we are interested in estimating 

its location. A consistent estimate �̂�is derived by checking at which indexk, the statistic�̂�𝑁(𝑘) 
assumes its maximum: 

      (4) 

Note that if we detect a changepoint, we can say that the mean is not constant over time, i.e. H0 

does not hold, up to the usual small error probability. It does not necessarily imply that the mean 

is constant before and after the changepoint. The test is also sensitive against other kinds of 

alternatives, e.g. several changepoints or a gradual change of themean. 

 

One way to check the constancy of the mean before and after the detected changepoint is a 

repeated application of the test. So, if H0 is detected and 𝑚 ̂is the estimated changepoint, we 

apply the test again twice to the samples 𝑋1, … , 𝑋�̂�resp.𝑋�̂�+1, … , 𝑋𝑁. If we detect some 

changepoints in those subsamples, then again we split the samples and apply the test again until 

finally we get a partition of the original data into subsamples which all have approximately 

constant means or just have small enough sample sizes that the test does not reject the hypothesis 

any longer. 

 

3.2 Changepoint test for dependent data 

 

We now consider the same setting as in the previous subsection, but we allow for dependence of 

the curve data. In particular, we assume that the random functions Y1,...,YNcentered around 0 are 

part of a stationary times series of functional data which satisfies certain weak dependence 

conditions (compare chapter 16 of Horv�́�th and Kokoszka (2010)). We again want to test for a 

change in the mean. The testing procedure is similar, but, as in the familiar scalar setting, we 

have to take into account that the variability of the sample mean �̅�𝑁(𝑡) depends on the kind of 

dependence of the data. In particular, the variability will be larger if the dependence is rather 

positive which is the more common situation in practice. This would lead to a larger number of 

false rejections of the above test procedure if we falsely assume independence. Therefore, we 
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have to modify the test statistics accordingly. We follow the work of H�̈�rmann and 

Kokoszka(2010), also described in Horv�́�thand Kokoszka (2010). 

 

As in the scalar case, the effect of dependence on mean tests can be summarized in the long-run 

variance. For a real-valued stationary time series Zt,−∞ < t <∞, with mean 0this quantity is the 

sum over all autocovariances 

 

𝜎 = ∑ cov(𝑍𝑡 , 𝑍𝑡+ℎ) =  ∑ 𝐸𝑍𝑡 , 𝑍𝑡+ℎ
∞
ℎ=−∞

∞
ℎ=−∞ . 

 

By stationarity, it does not depend on t. Equivalently, σ is the value of the power spectral 

density of the time series at 0. 

 

The functional data enter the test statistic of the previous subsection only in form of the scores 

�̂�𝑖 = (�̂�𝑖,1, … , �̂�𝑖,𝑑)
𝑇
, 𝑖 = 1, … , 𝑁,which is a sequence of d-dimensional random vectors. So, we 

need the long-run variance which now is a d × d-covariance matrix, of ad-variate stationary time 

series zt,−∞ < t <∞, with mean 0 which is defined as 

 

 
 

To get an estimate of Σ, we estimate the autocovariances𝛤ℎ = 𝐸𝑧𝑡𝑧𝑡+ℎ
𝑇 by their empirical versions 

based on a sample 𝑧1, … , 𝑧𝑁: 
 

�̂�ℎ =
1

𝑁
∑ 𝑧𝑖𝑧𝑖+ℎ

𝑇

𝑁−ℎ

𝑖=1

 

 

Then, we apply the windowing technique well known from one-dimensional spectral analysis 

to get with some suitable window width bNdepending on N 

 

 
 

K is a common kernel function which is bounded, symmetric around 0 and, for convenience, has 

a bounded support, say [−1,+1]. An example is the Bartlett kernel K(u) = 1 − |u| 

for |u| ≤ 1, and K(u) = 0, else. For N,bN→ ∞ such that𝑏𝑁 𝑁⁄ → 0 is a consistent estimate of Σ 

under some regularity conditions. 

 

For getting an appropriate test statistic, set for 1 ≤ k ≤ N 

 
 

Let�̂�𝑁(�̂�) denote the long-run variance estimate based on 𝑧𝑖 = �̂�𝑖and set 
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Note that for the diagonal matrix with entries �̂�1, … , �̂�𝑑 replacing�̂�𝑁(�̂�) , the integrand coincides 

with�̂�𝑁(𝑘) such that RN,dis a straightforward generalization of the test statistic SN,dof the previous 

section to the dependent case. The asymptotics do not change under the hypothesis and under the 

alternative as the effects of dependence are completely covered by the modification of the test 

statistic. Therefore, we may use the critical values from Table 6.1 of Horv�́�thand Kokoszka 

(2010) for the changepoint test under dependence,too. 

 

Note that in chapter 16 of Horv�́�th and Kokoszka (2010) a slightly different version of the test 

statistic is considered, but it differs from ours only by replacing an integral by the corresponding 

Riemann sum which asymptotically is neglible. 

 

4. Application to Stimulus Response Data 

 

Before applying the changepoint test, we have to choose the number d of functional principal 

components entering the test statistic. This problem is closely related to the analogous problem 

in classical principal component analysis as a tool for dimension reduction, and we use a popular 

method, which is based on the scree plot, for selecting the number of relevant principal 

components based on the data. 

 

Figure 6: Scree Plot 

 
 

The screeplot shows how much each principal component contributes to the total variability of 

the data in decreasing order of importance. In the case of functional principal components, the 

contribution to total variability are just given by the eigenvalues λ1 ≥ λ2 ≥ ... of the covariance 

operator C introduced in subsection 3.1. Estimates �̂�𝑗are easily calculated using the fda package 

of R. Figure 6 shows the screeplot for the sample corresponding to the stimulus frequency 10 Hz. 

The screeplots of the other samples lookquite similar. 

 

The idea of the scree plot is that we visually select the number d of principal components as the 

point where the curve dies off. Another more objective method for this purpose is requiring that 
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the cumulative percentage of variance explained by the first d functional principal component 

has to be greater than some bound close to 100%, e.g. 85%. Based on Figure 6 and this rule, we 

decided to work with d = 4 functional principal components. They explain a cumulative 

percentage of variance of approximately 96%. 

 

Assuming the data is independent and identically distributed, we applied the test described in 

subsection 3.1 to the data with stimulus frequency 1, 2, 5, 10 and 50 Hz. The data were adjusted 

to remove the artificial artifact, but not differenced. Table 1 reports the results obtained for 

significance level 0.05. Note that the asymptotic critical value, based on the relationship (3), does 

not depend on the sample size N due to an appropriate standardization of the test statistics 

SN,dsuch that it is the same for all stimulus frequencies. 

 

Table 1: Test for change in the mean function (i.i.d. Test) 

 

α = 0.05, d=4, Asymptotic crit. value=1.239675 

 1Hz 2Hz 5Hz 10Hz 50Hz 

N 60 120 300 600 3000 

Test statistic 2.0872 3.8249 8.5994 54.7244 212.0775 

 

In all cases, a changepoint was detected as the values of the test statistic all exceedthe critical 

value. 

 

Once the changepoint was detected, we estimated it using (4). Then, we split the sample and 

applied the test repeatedly until no further changepoints were detected. In Table 2 we list the 

detected changepoints in order of significance for the frequencies 1, 2, 5 and 10 Hz. These will 

be used for comparison with the changepoints for the dependent case. The changepoints are 

listed here as number of observed stimulus-response curve inthe sample and not as physical time. 

 

Table 2: Changepoints in order of significance (i.i.d. Test) 

 

   Change points in order of significance (i.i.d. Test) 

Frequency  Change Points  

1Hz 20   

2Hz 70 100  

5Hz 155 85  

10Hz 361 164 62 10 472 396 547 

 

We also carried out the test for a change in the mean using the differenced data. As expected, for 

all frequencies no changepoint was detected which implies that these dataapproximately have a 

constant mean. 
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As discussed in subsection 3.2, the test of subsection 3.1, which is based on the assumption of 

independence, is known to give wrong results when the data show some dependency, likely too 

many rejections of the hypothesis. As we suspected dependence in our data which are response 

curves measured subsequently on the same cell, we tested for dependence. We carried out a 

Portmanteau test presented by Gabrys and Kokoszka (2007) for testing the hypothesis H0 of 

independence of the curve data X1,...,XNagainst an open ended alternative of lack of 

independence or of sameness of distributions. The corresponding test statistic is asymptotically 

chi-square distributed under the null hypothesis, such that critical values are well-known. The 

main assumption of the test is the existence of fourth moments of the observations which is 

likely be satisfied looking at the data. Also, the data should be stationary which of course is not 

true if the means are changing. Therefore, we applied the test to the differenced data Yjgiven by 

(1). The results of the test are given in Table 3. In all cases the assumption of independence is 

rejected such that our data aregenuine functional time series. 

 

Table 3: Portmanteau Test 

 

α = 0.05, d=4, Asymptotic crit. value=67.5050 

 1Hz 2Hz 5Hz 10Hz 50Hz 

N 59 119 299 599  

Test statistic 176.3522 313.8736 334.5219 552.3081 2574.5181 

 

As the data are likely dependent, the previous application of the test of subsection 3.1 is not 

justified. Therefore, we dropped the assumption of independence and applied the more complex 

test of H�̈�rmann and Kokoszka (2010) described in subsection 3.2. The results of the tests are 

reported in Table 4; in all case we again detect a change in the mean on thesignificance level 

0.05. However, the values of the test statistics are generally smaller. As the asymptotic 

distribution of the statistics SN,dand RN,dare identical, this means thatthe hypothesis is not so 

strongly rejected as if we falsely use the test for independent data. 

 

Note that, as under the incorrect assumption of i.i.d. curve data, the test taking into account 

dependence also accepts the hypothesis of no change for all stimulus frequencies if we apply it to 

the differenced dataYi. 

 

 

 

Table 4: Test for change in the mean function (Dependent Test) 

 

α = 0.05, d=4, Asymptotic crit. value=1.239675 

 1Hz 2Hz 5Hz 10Hz 50Hz 

N 60 120 300 600 3000 6000 

Test statistic 1.5847 2.0715 3.6859 8.6769 32.6208 
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The differences between the two tests of subsections 3.1 and 3.2 are more striking once we apply 

it repeatedly to the split subsamples in search of more than one changepoint.Table 5 gives the 

change points in order of their significance based on the changepoint test for dependent data. 

 

Table 5: Changepoints in order of significance (Dependent Test) 

Frequency   Change Points     

1Hz 20       

2Hz 74       

5Hz 155       

10Hz 359 163 62 472 389     

50Hz 2067 1213 679 288 182 542 358 987 1081 

 1787 1632 1924 2459

 2330 

2748 2591 2830  

 

Comparing the results to those from Table 2, we see that the test of subsection 3.1 for i.i.d. data 

detects many false changepoints as a result of failure to account for the long-run variance. Also, 

it is noticeable as expected, that with increasing frequency of the stimulus there are more 

changepoints. This can be attributed to the fact that at high frequency the cell does not have 

enough time to recover and go back to itsresting state before the next stimulus is given. 

 

5. Conclusion 

 

In this paper, we applied tests from functional data analysis to illustrate their merit in making use 

of the full information in stimulus response curve data. In particular, we showed that the 

subsequent detrended curve data are dependent. Using an appropriate changepoint test which 

takes into account the dependence, we were able to show that the originalcurve data showed 

several changes in the mean response curve throughout the experiment. 

 

Our findings are in accordance with other statistical analyses of the same data. E.g., looking only 

at the univariate response latencies, i.e. the time span between stimulus and start of the response, 

we found an increasing trend which also was not homogeneous but showed changepoints 

between periods of rapid increase and periods of almost constancy. 
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Abstract 

GARCH models have been commonly used to capture volatility dynamics in financial time 

series. A key assumption utilized is that the series is stationary as this allows for model 

identifiability. This however violates the volatility clustering property exhibited by financial 

returns series. Existing methods attribute this phenomenon to parameter change. However, the 

assumption of fixed model order is too restrictive for long time series. This paper proposes a 

change-point estimator based on Manhattan distance.The estimator is applicable to GARCH 

model order change-point detection. Procedures are based on the sample autocorrelation function 

of squared series. The asymptotic consistency of the estimator is proven theoretically. 

Keywords:Autocorrelation Function, Change-Point, Consistency, Garch, Manhattan 

Distance, Model Order 

 

INTRODUCTION 

Modelling volatility of financial asset returns is particularly an important area in Finance. This is 

because volatility is considered to be a measure of risk when pricing financial instruments. The 

series particularly is characterized by the property of volatility clustering and thus can be 

considered to display a stationary behaviour for some time then suddenly the variability changes, 

it stays constant for some time at this new value until another change occurs. This therefore 

suggests that the financial returns series is non-stationary and can be looked at as a union of 

several stationary series. GARCH models have been commonly used to capture volatility 

dynamics in financial time series particularly in modelling of stock market volatility as seen in 

[12], [21],[2] and derivative market volatity as utilized by [13], [3] and [8]. 

 

A key assumption of the GARCH models used is that the process is stationary as this allows for 

model identifiability. However, this violates the volatility clustering property exhibited by the 

financial returns series. This phenomenon is manifested by the fact that the absolute value of 

returns or their squares display a positive, significant and slowly decaying autocorrelation 

function despite the fact that the returns are uncorrelated. This indicates that modeling financial 

returns series over long time horizons deviates from the stationarity assumption suggesting the 

existence of a change-point in the series. A modification of the GARCH model, specifically the 

IGARCH model has been proposed to model the persistent changes in volatility as the 

stationarity assumption is relaxed. However the IGARCH model is prone to some shortcomings. 

[14] showed that the behavior of an IGARCH process depends on the intercept, such that, if the 

intercept is positive then the unconditional variance of the process grows linearly with time. In 

practice this means that the amplitude of the clusters of volatility to be parametrized by the 
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model on the average increases over time. The rate of increase need not, however, be particularly 

rapid. If the intercept is zero in the IGARCH model, the realizations from the process collapse to 

zero almost surely. However, a potentially disturbing fact is that the model assumes that the 

unconditional variance of the process to be modeled does not exist in that the variance may be 

infinite [20] and [18]. 

It is argued that in applications, the assumption of parameter constancy in GARCH models may 

not be appropriate especially when the series to be modeled are long [19]. To overcome this 

problem of modeling financial time series in the presence of structural changes, the duo suggests 

that one option is to assume that the parameters change at specific points of time, divide the 

series into sub-series according to the location of the change-points and fit separate GARCH 

models to the sub-series. This brings about the challenge of determining the number of change-

points and their location because they are normally not known in advance. This proposition has 

been adopted by various researchers who have utilized different methodologies to be able to 

locate the change-points attributed to change in parameter specification. [17] propose the use of 

squared model residuals and likelihood ratio to detect parameter changes. [1] propose the use of 

Markov-switching GARCH models estimated through Markov Chain Monte Carlo simulation 

methods. [4] proposes modeling equity volatilities as a combination of macroeconomic effects 

and time series dynamics by combining exponential splines and GARCH models. An alternative 

approach is to use smooth transition GARCH model . This can be achieved by defining a 

transition function where the coefficients are expressed as a function of time as in [18] or by 

employing non-linear functions that are lagged for the squared observations [6] and [5]or lagging 

the the conditional variance [11]. CUSUM tests have also been proposed as suitable methods of 

identifying change-points by establishing breaks in moments of the time series. [9] propose the 

use of the unconditional variance whereas [16, 15] utilize the mean. However, these methods are 

mainly based on the assumption that change-points occur soley due to change in parameter 

specification. 

 

The approach presented here seeks to identify change-points attributed to change in model order 

specification. Plausible values for the orders p and q can be arrived at through inspection of 

sample autocorrelations and sample partial autocorrelations of a squared returns series. It is in 

light of this that an estimator based on the Manhattan distance of sample autocorrelation is 

proposed. This paper is organized as follows. Section 2 gives the 2 GARCH MODEL 

GARCH model specification with corresponding assumtions utilized. Section 3 presents the 

proposed change-point estimator. Section 4 looks into the consistency of the change-point 

estimator. 

GARCH Model 

Assume that the data Xt, for t ∈Z, are independent and sampled at equispaced points. (Xt)t∈Z 

describes a financial returns time series modeled using GARCH (p,q) model specified as: 
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  (1) 

The sequence of innovations  is an independent and identically distributed (iid) sequence 

with mean zero and unit variance. (σt)t∈Z is the volatility sequence of the GARCH model. Assume 

that αpβq 6= 0 and that all coefficients αi and βj are non-negative to avoid ambiguity with regards 

to orders (p,q). Since we are not interested in the trivial solution Xt ≡ 0 to (1), further assume that 

α0 >0. 

Let p = q and , where {ci,t} is a sequence of independent and 

identically distributed random variables such that ci,t is independent of σt. This allows us to 

rewrite (1) as 

  (2) 

GARCH MODEL 

Model (2) is utilised in the proof of consistency of the proposed change-point estimator. 

Bollerslev (1986) showed that the GARCH(p,q) model (1) can also be represented as an 

ARMA(max(p,q),q) written 

 p q q 

 Xt2 − XαiXt2−i − XβjXt2−j = α0 + ut − Xβjut−j for t ∈Z (3) 

 i=1 j=1 j=1 

where ut = Xt
2 − σt

2and (ut
)
t∈Z is white noise 

This representation of the GARCH model follows the standard ARMA form for the squared 

series, therefore, conventional methods used to identify ARMA processes may be used to 

determine the presence of GARCH. Of keen interest is the use of the sample autocorrelation 

function (SACF) and partial autocorrelation functions (PACF). Specifically, the orders p and q 

are drawn from the autocorrelation function and partial autocorrelation function respectively. 

Empirically, these orders are chosen such that the the SACF cuts off after lag p and the PACF 

decline exponentially to zero after lag q for which they are significant. In light of this it can be 

asserted that the SACF and PACF can be used to distinguish GARCH model with different 

model orders specifications. 
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The following assumptions are necessary to prove the subsequent theoretical results.  

Assumption 1 (Independence)  are independent and identically 

distributed 

• Xt
0s are independent of the  for 1 ≤ t ≤ n 

Assumption 1 will ensure parameters in model (1) are estimated using QuasiMaximum 

Likelihood Estimation method. 

Assumption 2 (Strictly Stationary) 

According to Bougerol and Picard (1992) the existence of a unique strictly stationary solution 

to (1) is the negativity of the top Lyapunov exponent. This however cannot be calculated 

explicitly but a sufficient condition for this is given by 

  (4) 

Assumption 3 (Ergodic Process) 

According to Krengel (1985) standard ergodic theory yields that (Xt) is an ergodic process. 

Thus its properties can be deduced from a single sufficiently large random sample of the 

sample. 

CHANGE-POINT ESTIMATOR 

Assume that the data  describes a financial returns time series modeled using GARCH 

(p,q) process. A single change-point testing problem is first considered where it is assumed that 

a change-point can happen only at time k where 1 < k < n−1. The hypotheses to be investigated 

are assumed to follow the following definition: 

 H0 : Xt ∼GARCH (1,1) for t = 1,··· ,n 

against 

  wherep,q ∈N\{0} 

  GARCH (1,1) for t = 1,··· ,k 

H1:Xt ∼ 

  GARCH (p,q) for t = k + 1,··· ,n 

(5) 

Let I = N be a finite index sequence and (Xt)t∈N satisfy Assumptions 1 and 2. Let X = (X1,X2,···Xk) 

be a k dimensional vector and Y = 

(Xk+1,Xk+2,··· ,Xn) be a (n − k) dimensional vector. The autocovariance and autocorrelation 

functions can be expressed in terms of the inner product as 

 acovar hX,Y i = hX − E (X), Y − E (Y )i (6) 

  (7) 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1094 | P a g e  
 

where sd(X) and sd(Y ) represents the standard deviation of X and Y respectively which 

represents an L2 distance from the mean. 

By the Assumption 3 that the series (Xt)t∈N is ergodic, then it is implied that the sample 

moments converge in probability to the population moments. It therefore follows that the 

sample autocovariance and autocorrelation converge in probability to the population 

autocovariance and autocorrelation respectively. 

Theorem 1 (Holder’s Inequality) 

Let I be a finite or countable index set. Given 1 ≤ p ≤ ∞, if X = (Xk)k∈I ∈ 

Lp (I) and Y = (Yk)k∈I ∈Lp0 (I), where  then XY = (XkYk)k∈I ∈ 

L1 (I) and 

 

0 

Let p = p = 

2 in the 

Holders 

Inequality 

Theorem 1 we 

obtain 

Following (11) 

define sequences 

of 

autocorrelation 

functions ρi+1,j 

where for fixed i = 0, 1 ≤ j ≤ n − 1 and for fixed j = n, 1 ≤ i ≤ n − 1 to be 

such that we have two subsequences ρ1j = (ρ1,1,ρ1,2,··· ,ρ1,k,···ρ1,n−1) and ρin = (ρ2,n,ρ3,n,··· 

,ρk+1,n,··· ,ρnn) where ρ1,k and ρk+1,n denote the autocorrelation of the sequence  and

 for 1 ≤ k ≤ n. 

An estimator is proposed drawn from a process quantifying the deviation between ρ1,k and 

ρk+1,n using a divergence measure motivated by the weighted Lp distance, with k denoting the 

change-point. For p >0 define Lp (ρ1,k − ρk+1

,n) = (12) 

E (|X||Y |) ≤ pE (X2)pE (Y 2) 

thus, applying the result in (9) to (6) and (7) yields 

(9) 

 |acovar (X,Y )| ≤ sd(X)sd(Y ) ∈ L1space (10) 

 |acorr (X,Y )| ≤ 1 ∈ L1space (11) 
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Specifically, assume the case when p = 1 in (12) resulting into a weighted Manhattan distance 

and by linearity and absolute value of inequalities of the expectation operator results into 

L1 (ρ1,k − 

ρk+1,n) 
= 

! 

 

 = E (wk|φk − φk+1|)  

 ≥ 
wk |E (φk) − E (φk+1)| 

(13) 

  
 

 

To facilitate the construction of the proposed estimator the lower bound of the divergence 

measure (13) is assumed. Further assume that the autocorrelation function is calculated at lag h 

: 0 < h < n. The proposed change-point estimator is thus developed from the process generated 

by this measure as follows: 

  (14) 

From (14) it can be seen that the proposed test is a weighted difference between the sample 

autocorrelation functions ρ1,k and ρk+1,n with wk denoting the weight. 

Assumption 4 (Weight) 

The weight wk is a measurable function that depends on the sample size n and change-point k. It 

is arbitrarily chosen such that it satisfies the condition that 

  (15) 

Equating (14) and (15) determines the weight wk as follows: 
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The resultant process is obtained from (14) and (16) and defined as 

  (17) 

The change-point estimator kˆ of a change point k∗is the point at which there is maximal sample 

evidence for a break in the sample autocorrelation function of the squared returns process. It is 

therefore estimated as the least value of k that maximizes the value of where 1 < k < n is 

chosen as: 

  (18) 

SIMULATION STUDY 

The performance of the proposed estimator is examined by considering the effects of the 

change in sample size. Assume that {Xt} is a stationary GARCH (p,q) process where p,q 

∈N\{0}. The single change-point estimation problem is considered where the change-point k is 

fixed at  for n = 500, n = 1000 and n = 2000. The Figures 1, 2 and 3 below displays the plots 

for the location of the change-point estimator as estimated by the proposed estimator (18) for 

various sample sizes. The hypothesis considered here is when change occurs in model order q, 

described as; 

 H0 : Xt ∼GARCH (1,1) for t = 1,··· ,n 

against 

(19) 

 H1:Xt ∼GARCH (1,1) for t = 1,··· ,k 

 Xt ∼GARCH (1,2) for t = k + 1,··· ,n 
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Figure 1: Single Change-Point for Stationary Series GARCH Xt for n = 500 

3.1 Simulation Study 

 

Figure 2: Single Change-Point for Stationary Series GARCH Xt for n = 1000 

 

 

 

 

 

 
Figure 3: Single Change-Point for Stationary Series GARCH Xt for n = 2000 
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The change-point estimators obtained are k = 264, k = 587 and k = 1052 for sample sizes 500, 

1000 and 2000 respectively as displayed in Figures 1, 2 and 3 above. The performance of the 

estimators is evaluated using the Adjusted Rand Index (ARI) which compares the segmentation 

created by the change-point estimator and the true segmentation. The Adjusted Rand Index lies 

between 0 and 1. When the two partitions agree perfectly, the ARI is 1. The results of the ARI are 

provided in Tables 1 for changes in order q. Table 1: Adjusted Rand Index given changes in order 

q 

 

 

n 4q Hubert and Arabie ARI Fowlkes and Mallows ARI 

500 1 1.00 0.9895613 

1000 1 1.00 0.9914832 

2000 1 1.00 0.9971880 

The results for the change in order q in Table 1 show that as the sample size increases, the 

similarity index given by ARI generally increases. 

CONSISTENCY OF THE CHANGE-POINT ESTIMATOR 

Proposition 1 Consider a sample  satisfying (2) and (23) and the change-point 

estimator kˆ given by (18). If the sequences  and 

 satisfy 

 

then for , 

  (21) 

where C is a positive constant. 

Proof Suppose that and  are two GARCH(p,q) sequences as defined in 

model (2). Further suppose that a sample from the model is observed such that 

  (22) 

where k∗is the unknown change point. More specifically assume that the two sequences have 

different model order specification such that 

  (23) 

where p1 6= p2 and q1 6= q2 but p1 = q1 = 1 and p2 = q2. Let k∗= τ∗n and assume that 0 < τ <1, then 
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in the presence of the change-point, the sequence {Xk
2} is no longer stationary. 

The foundation of this proof is based on the second and fourth moments of 

{Xt
2}which will first be derived. Assume that the GARCH(p,p) model (2) has a finite fourth 

moment and let . The assumption that the second moment of {Xt} exist it 

implies that E (ci,t−i) = βi + αiν2 <1. 

 andLet

 and 

j = 1,2. 

! 

(24) 

 

To establish the  we make use of the following Theorems as proved by 

[7]. 

Theorem 2 Assume that λ(Γ) <1. Under this condition, 

 

where for m − l >1 
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In particular 

 

 

Proof For proof of Theorem 2 see Appendix 5 of [7]. 

 

Substituting (24) and (26) in (25) yields 
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Now the fourth moment of {Xt} is evaluated as 

  (29) 

Theorem 3 The mixed moment  has the form 

  (30) 

where for n ≥ 1, 

 

Proof For proof of Theorem 2 see Appendix 9 of [7]. 

The expected value of the sample autocorrelation function, E (φk), is first evaluated using (29) 

and (30). 

 

Further assuming that (22) and (23) are satisfied, evaluate (38) for p1 = q1 = 1 as follows: 
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! 

 

 

 

 

(39) 

! 

(40) 

For GARCH (1,1) model, γ21 = γ˜12 = ¯γ21 = 0. Substituting (39) and (40) in (38) results to 

 (41) 

 

For a special case GARCH (2,2) evaluate (38) for p2 = q2 = 2 as follows: 
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Applying (33), (34), (35), and (36) and letting h = 1 yields M2 (1) 

M21 (1) = γ¯11  

M22 (1) = γ˜12  

M23 (1) = γ (c(1),2) = E (c2,t−3c2,t−4,c1,t−4) = γ21γ˜12 (44) 

 

 

The expected value, E (φk), for (23) for model order specification p1 = q1 and p2 = q2 for lag 1 

results to 

  (45) 

From (41) and (45), it can be seen that 

 

Thus the  is evaluated noting that it reaches its maximum at the 

point k∗resulting to 

  (47) 

Thus 

  (48) 

From (47) and (48) it follows that 

  (49) 
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We also have that 

 

Thus from (49) and (50) as well as replacing τ with τˆ in (49) we have that 

  (51) 

Consider  as given in (17), the estimate  is now established as follows 

 

Theorem 4 Let Y1,Y2,··· ,Yn be any random variables with finite second moments and c1,c2,··· ,cn 

be any non-negative constants.  
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Then 

 

Proof For proof of Theorem 4 see Theorem 4.1 of [10]. 

 

Applying Theorem 4 with  and Yk = φi−E (φi) yields 

 

 

 

 



Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 
University, Kenya 

 
 

1106 | P a g e  
 

Substituting the result in (55) to (51) results to 

 

which completes proof. 

CONCLUSION 

We have been able to derive an estimator for the change-point attributed to change in GARCH 

model order specification based on the Manhattan distance. We were also able to prove 

consistency of the estimator theoretically. The proposed estimator can be improved to examine 

departure from other model order specification other that GARCH (1,1). The next paper will 

focus on establishing the limiting distribution of the estimator. 
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Abstract 

Statistical distributions play a major role in parametric statistical modeling and inference. 

However, most of the existing classical distributions do not provide reasonable parametric fits to 

data sets. Thus, the need to develop generalized versions of these classical distributions has 

become an issue of interest to many researchers in the field of distribution theory. This study 

proposes a new generalization of the Burr III distribution called the exponentiated generalized 

geometric Burr III distribution. Various statistical properties of the distribution such as the 

quantile function, moment, moment generating function, incomplete moment, mean residual life, 

entropy, reliability, stochastic orders and order statistics were derived. The method of maximum 

likelihood estimation was employed to estimate the parameters of the distribution and simulation 

studies were performed to investigate the properties of the estimators for the parameters of the 

distribution. The simulation results revealed that the estimators for the parameters were stable as 

the sample size increases. Application of the distribution was demonstrated using real data set to 

showits usefulness. 

 

Keywords: Burr III, geometric, quantile function, stochastic orders, order statistics, entropy. 

 

INTRODUCTION 

The modification of standard distributions through the induction of extra parameters plays a vital 

role in the development of new families of distributions with a range of skewness and light and 

heavy tails. In addition, the induction of parameters has been proved to be imperative in 

determining tail properties and improving the goodness-of-fit of the resulting distribution (Tahir 

and Nadarajah, 2015). 

 

The Burr III distribution (Burr, 1942) which is sometimes referred to as the inverse Burr 

distribution (Klugman et al., 1998) in the actuarial literature and kappa distribution in the 

meteorological field (Mielke, 1973) has been modified in recent time by a number of researchers 

to improve its flexibility in modeling lifetime data. The usefulness of the distribution in finance, 

environmental studies, survival analysis and reliability theory cannot be ignored (see Gove et al., 

2008; Lindsay et al., 1996). Some of the modified versions of the Burr III distribution includes: 

gamma Burr III distribution (Cordeiro et al., 2017), extended Burr III distribution (Cordeiro et 

al., 2014), beta Burr III distribution (Gomes et al., 2013) and Kumaraswamy Burr III distribution 

(Behairy et al., 2016). 

 

In this study, a new generalization of the Burr III distribution called exponentiated generalized 

geometric Burr III (EGGB) distribution is proposed and studied using the exponentiated 

generalized geometric (EGG) family of distributions developed by Nasiru et al. (2018). The 

cumulative distribution function (CDF) of the EGG is defined as: 

 
and the corresponding probability density function (PDF) is given by 
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. 

The rest of the paper is organized as follows: In section 2, the cumulative distribution function 

(CDF), probability density function (PDF), survival function and hazard function of the EGGB 

distribution were defined. In section 3, statistical properties of the EGGB were derived. In 

section 4, the parameters of the new family were estimated using maximum likelihood 

estimation. In section 5, simulation was performed to examine the finite sample properties of the 

estimators for the parameters of the EGGB distribution. In section 6, application of the model 

was demonstrated using real data set. Finally, the concluding remarks of the study were given in 

section 7. 

Generalized Geometric Burr III Distribution 

Suppose the random variable X follows the Burr III distribution with CDF 

 G(x) = (1 + x−θ)−β,θ >0, β >0, x >0. (2) 

By substituting equation (2) into (1), the CDF of the EGGB is defined as 

. 

(3) 

By differentiating equation (3), the PDF of the EGGB distribution is 

. 

(4) 

Lemma 1. The density function of the EGGB distribution has a mixture representation of the 

form 

∞ i 

 f(x) = (1 − λ)cd XXωijklg(x;θ,βl+1), x >0, (5) 

i,k,l=0 j=0 

where g(x;θ,βl+1) = θβl+1x
−θ−1(1 + x−θ)−βl+1−1 is the PDF of the Burr III distri- 

bution with parameters θ and βl+1 = β(l + 1), and 

. 

Proof. For a real non-integer η >0, the following identities hold: 

 , (6) 

and 

 . (7) 

Using equations (6) and (7), and the fact that 0 <(1+x−θ)−β <1, the PDF of the EGGB distribution 

can be written as 

∞ i 

f(x) = (1 − λ)cd XXωijklg(x;θ,βl+1). 

i,k,l=0 j=0 

The linear representation of the EGGB density given in lemma 1 revealed that the EGGB 

distribution is a linear combination of Burr III distribution with different shape parameters. The 

expansion of the density is vital in deriving the mathematical properties of the EGGB 
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distribution. The density function plot of the EGGB distribution is given in Figure 1. The density 

exhibits right skewed shape with varied degree of skewness and kurtosis. 

 
Figure 1: Plot of EGGB density function 

The survival and hazard functions of the EGGB distribution are given by 

 . (8) 

and 

h(

. 

(9) 

respectively. Figure 2 shows different plots of the hazard function of the EGGB distribution. 

From the figure, the hazard function exhibits unimodal shape and bathtub followed by upside 

down bathtub shape. 

 
Figure 2: Plot of EGGB hazard function 
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Statistical Properties 

Statistical properties of the EGGB distribution were derived in this section. 

Quantile Function 

The quantile function provides an alternative means for describing the shapes of a distribution 

and is vital when generating random numbers. 

Lemma 2. For u ∈ [0, 1], the quantile function of the EGGB distribution is given by 

 . (10) 

Proof. By definition, the quantile function is given by F(xu) = P(X ≤ xu) = u,u ∈ [0, 1]. Thus, 

  (11) 

Replacing xu with QX(u) in equation (11) and solving for QX(u) yields the quantile function. The 

first quartile, median and upper quartile of the EGGB random variable can easily be obtained by 

substituting u = 0.25, 0.5, 0.75 respectively into the quantile function. 

Moments 

This subsection presents the moment of the EGGB random variable. 

Proposition 1. Suppose the random variable X follows the EGGB distribution. Then the rth non-

central moment is given by 

  (12) 

where  is the beta function and r = 1, 2, .... 

Proof. By definition 

 
Moment Generating Function 

Proposition 2. The moment generating function of the EGGB random variable is given by 

  (13) 

Proof. By definition 

 
Using Taylor series expansion, 
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Incomplete Moment 

The incomplete moment is useful when computing mean deviation, median deviation, mean 

residual life and measures of income inequalities. In this subsection, the incomplete moment of 

the EGGB random variable is derived. Proposition 3. The incomplete moment of the EGGB 

random variable is 

 

where  is the incomplete beta function and r = 

1, 2, .... 

Proof. Using the identity 

 
and the technique for proving the moment, the incomplete moment of the EGGB distribution is 

 
Mean Residual Lifetime 

The residual lifetime of a system when it is still operating at time t, is Xt = X − t|X > t with PDF 

. 

Proposition 4. The mean residual lifetime of EGGB random variable is given by 

. 

(15) 

Proof. By definition 
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. 

The is the first incomplete moment. 

Entropy 

The entropy of a random variable is simply a measure of variation. It has been used extensively 

in the science, engineering and probability theory (R´enyi, 1961). 

Proposition 5. The R´enyi entropy of the EGGB random variable is given by 

 , 

where 0 and 

. 

Proof. By definition 

. 

Using the concepts for expanding the density 

∞ i 

fδ(x) = ((1 − λ)θβcd)δx−δ(θ+1) XX$ijkl(1 + x−θ)−β(δ+l)−δ. 

i,k,l=0 j=0 

Hence 

 , 

where 0 and  

Reliability 

Suppose X1 is the strength of a system and X2 is the stress, then the component fails when X1 ≤ X2. 

The estimate of stress-strength reliability of the system R is P(X2 < X1). 

Proposition 6. If X1 ∼ EGGB(λ,θ,β,c,d) and X2 ∼ EGGB(λ,θ,β,c,d), then the 

stress-strength reliability estimate is given by 

 , (17) 

where 
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. 

Proof. By definition 

 
Stochastic Ordering Property 

The simplest way of showing ordering mechanism in lifetime distribution is through stochastic 

ordering. 

Proposition 7. Suppose X1 follows the EGGB distribution and X2 follows the exponentiated 

generalized Burr III (EGB) distribution, that is X1 ∼EGGB(λ,θ,β,c,d) andX2 ∼EGB(θ,β,c,d). Then 

X1 is smaller than X2 in likelihood ratio order. 

Proof. 

. 

and 

fX2(x) = θβcdx−θ−1(1 + x−θ)−β−1(1 − (1 + x−θ)−β)d−1[1 − (1 − (1 + x−θ)−β)d]c−1, x >0. 

Thus 

. 

The derivative of the ratio of the densities yields 

. 

Since  is a decreasing function for x >0, X1 ≤lr X2. From proposition 7, 

the hazard rate order, the stochastic order and the mean residual life order between X1 and X2 

hold. 

Order Statistics 

Let X1, X2, ..., Xn be a random sample from EGGB distribution and X1:n < X2:n < ... < Xn:n are 

order statistics obtained from the sample. Then the PDF, fp:n(x), of the pth order statistic Xp:n is 

given by 

, 

where F(x) and f(x) are the CDF and PDF of the EGGB distribution respectively and B(·,·) is the 

beta function. Using the binomial series expansion and the fact that 0 < F(x) <1 for x >0, yields 

 . (18) 
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Substituting equation (3) into (18), the PDF of the pth order statistic Xp:n of the EGGB distribution 

is defined as 

 . 

Parameter Estimation 

 

In this section, the maximum likelihood estimators for the parameters of the EGGB model were 

determined. Let X1, X2, ..., Xn be random sample of size n from the EGGB distribution. Let zi = (1 

+ x−
i 

θ)−β and ¯zi = 1 − (1 + x−
i 

θ)−β, then the total log-likelihood for the complete sample is given 

by 

 

 n n n 

` = nlog((1 − λ)θβcd) − (θ + 1)Xlog(xi) − (β + 1)Xlog(1 + xi
−θ) + (d − 1)Xlog(¯zi)+ 

i=1 i=1 i=1 n n 

(c − 1)Xlog(1 − z¯i
d) − 2Xlog[1 − λ(1 − (1 − z¯i

d)c)]. (20) 

 i=1 i=1 

 

Finding the partial derivatives of the log-likelihood function with respect to the parameters gives 

the components of the score function as: 

 

 , (21) 

 , (22) 

 , (23) 

 

, 

(25) 

 

Setting equations (21) to (25) to zero and solving them simultaneously yield the maximum 

likelihood estimates for the model parameters. The equations do not have a closed form and have 

to be solved using numerical techniques such as the quasiNewton algorithms. In order to 

construct confidence intervals for the parameters, a 5 × 5 observed information matrix can be 
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obtained as λ, c, d, β, θ), whose element can estimated numerically. 

 

 

Monte Carlo Simulation 

 

To investigate the finite sample properties of the maximum likelihood estimators for the 

parameters of the EGGB distribution, simulation studies were performed. The results of the 

simulation were obtained from 1,000 Monte Carlo repetitions. In each repetition, a random 

sample of size n = 25, 50, 75 and 100 were generated from the EGGB distribution. The 

simulation results revealed that the average estimates (AE) were quite close to the actual values, 

the average bias (AB) and root mean square error (RMSE) for the parameters were small and 

decay towards zero on average as the sample size increases. Hence, it can be concluded from the 

results that the estimates of the parameters are stable and their asymptotic properties can be used 

for constructing confidence intervals and regions even for a reasonably small sample size. 
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Table 1: Simulation results: AE, AB and RMSE 

 

 0.1 0.5 0.8 0.4 0.3 25 

 0.8 0.7 0.3 2.0 0.5 25 

 0.5 1.5 2.5 1.2 3.5 25 

 
 

Application 

In this section, the usefulness of the EGGB distribution was demonstrated empirically by means 

of a real data set. The performance of the EGGB model with regards to providing an appropriate 

parametric fit to the dataset was compared to that of the extended Burr III (EBIII) distribution 

(Cordeiro et al., 2014) and beta Burr III (BBIII) distribution (Gomes et al., 2013) using the 

Akaike information criterion (AIC), corrected Akaike information criterion (AICc) and Bayesian 

information criterion (BIC). The maximum likelihood estimates for the parameters of the fitted 

models were obtained by maximizing the log-likelihood function via the subroutine mle2 uisng 

the bbmle package in R (Bolker, 2014). The PDFs of the EBIII and 

BBIII distributions are: 

, 

and 

 , 

respectively. The data set comprises the survival times in weeks, of 33 patients suffering from 

acute Myelogeneous Leukaemia. The data set was previously analyzed by Feigl and Zelen 

(1965) and are: 65, 156, 100, 134, 16, 108, 121, 4, 39, 143, 56, 26, 22, 1, 1, 5, 65, 56, 65, 17, 7, 

16, 22, 3, 4, 2, 3, 8, 4, 3, 30, 4, 43. Table 2 shows the descriptive statistics of the data. The 

minimum and maximum survival times were 1.000 and 156.000 weeks respectively. The average 

survival time was 40.879 weeks with a standard deviation of 46.703 weeks. The survival time 

was right skewed with a coefficient of skewness of 1.165 week. The distribution of the survival 

time is fat-tailed with coefficient of kurtosis of 3.122 weeks. 

Table 2: Descriptive Statistics 

Statistic Value 

Mean 40.879 

Median 22.000 

Minimum 1.000 

Maximum 156.000 

Standard deviation 46.703 
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Skewness 1.165 

Kurtosis 3.122 

Further exploratory analysis of the data using the total time on test (TTT) transform plot revealed 

that the data exhibit a bathtub failure rate since the TTT curve is first convex below the 45 

degrees line and the followed by a concave shape above it as shown in Figure 3. 

 
Figure 3: TTT plot of Myelogeneous Leukaemia data 

Table 3 displays the maximum likelihood estimates for the parameters of the fitted models with 

their corresponding standard errors in parentheses. 

 

Table 3: Maximum likelihood estimates and corresponding standard errors in parentheses 

Distribution   Parameter estimates  

EGGB(λ, c, d, β, θ) 0.119 3.415  0.094 0.088 6.014 

 (0.671) (1.011)  (0.031) (0.013) (0.913) 

EBIII(α, β, a, b, s) 5.208 400.523 0.101 2.144 0.280 

(2.130 × 10−1) (7.105 × 10−4) (1.848 × 10−2) (5.418 × 10−1) (1.253 × 10−2) 

 
BBIII(α, β, c, d, s) 1.652 86.587 0.002 20.737 498.784 

(7.308 × 10−1) (4.647 × 10−3) 1.057 × 10−3 (8.598 × 10−4) (1.093 × 10−3) 

 
The EGGB distribution provides a reasonable parametric fit to the survival data than the EBIII 

and BBIII distributions as shown in Table 4. From Table 4, the EGGB model has the highest log-

likelihood and the smallest AIC, AICc and BIC values compared to the other candidate models. 

 

Table 4: Goodness-of-fit statistics 

Distribution log-likelihood AIC AICc BIC 
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EGGB -157.480 324.960 327.160 332.442 

EBIII -158.070 326.140 328.340 333.623 

BBIII -167.360 344.720 346.920 352.203 

The asymptotic variance-covariance matrix of the maximum likelihood estimates for the 

parameters of the EGGB distribution is given by 

 

 0.450 0.145 

 

 0.145 1.021  
J−1 = −0.014 0.012 

 

−0.014 

0.012 

0.001 

 −0.001 −0.047 

 −0.004 −0.316  

 

−1.355 × 10−4 

−0.013 . 

 

 −0.001−0.004−1.355 × 10−4 1.776 × 10−4 0.009  

   

 −0.047−0.316 −0.013 0.009 0.833 

Figure 4 displays the plot of the empirical density and the fitted densities of the distributions to 

the data. 

 
Figure 4: Empirical and fitted densities plot of Myelogeneous Leukaemia data 
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CONCLUSION 

 

In this study, a new generalization of the Burr III distribution called the exponentiated 

generalized geometric Burr III distribution was developed. Statistical properties of the model 

such as the moments, moment generating function, incomplete moment, stochastic ordering, 

order statistics among others were derived. The maximum likelihood method was used to 

estimate the parameters of the model and simulation studies were performed to examine the 

finite sample properties of the estimators of the model parameters. Finally, the usefulness of the 

distribution was demonstrated empirically using a survival data. 
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Effects of Vehicles Lane-Change Manoeuvres on Traffic Breakdown and Congestion in 

Highways 

Ndungu W.K, Kimathi M.M, Theuri D.K 

 

Abstract: Traffic breakdown is the main cause of vehicle traffic congestion in our multi-lane 

roads due to highway bottlenecks such as lane-drops, on and off-ramps. In this study the three 

phase traffic flow theory of Kerner [1] is outlined and the nature of traffic breakdown at highway 

bottlenecks explained. A multi-lane macroscopic traffic flow model of Aw-Rascle type is derived 

from kinetic traffic flow model of Klar and Wegener [2], which expresses the lane change term 

explicitly. For simulation of this traffic congestion, we consider a highway with three traffic 

lanes that has a stationary bottleneck (on-ramp). The model equations for each lane are solved 

numerically using finite volume method (Godunov scheme), whereby the Euler's method was 

used for the source term. The results of simulation near and within the bottleneck is presented in 

form of graphs and space-time plots. These results indicate that vehicle lane-change manoeuvres 

lead to heavy traffic breakdown and congestion on the right lanes compared to the left lane 

adjacent to the bottleneck. This is due to the merging of vehicles from on-ramp prompting the 

following vehicle moving in the left lane of the highway to either slow down upon reaching the 

disturbance region or change to the right lanes before the vehicle reaches the merging zone.  

 

Keywords: Traffic breakdown, Traffic congestion, Bottlenecks, Godunov scheme, Merging 

zone, Lane-change manoeuvre. 

 

INTRODUCTION 

 

Vehicular traffic congestion is a condition on transport networks that occurs when a volume of 

traffic generates demand for space greater than the available road capacity, and is a major 

problem experienced in our roads within urban areas. It exhibits a spatiotemporal traffic pattern 

which is a distribution of traffic flow variables (speed and density) in space and time. One way 

of solving this problem is to add more lanes on the existing roadways to increase our road 

capacity. Sometimes this remedy is restricted by lack of space, resources, environments and bad 

governance. Therefore we need to have a proper understanding of empirical traffic congestion 

for an effective traffic management, control and organization. Traffic flow theories and models 

which describe in a precise mathematical way the vehicle to vehicle, vehicle and infrastructure 

interactions are required to explain the real cause of traffic congestion. One of the main causes of 

traffic congestion in our road network is traffic breakdown in an initially free flowing traffic near 

the bottlenecks, Kerner [1].  

 

Traffic breakdown is described as an abrupt decrease in average vehicle speed in a free traffic 

flow to a lower speed in congested traffic and usually occurs at highway bottlenecks such as 

lane-drops, road constructions, accident area, weaving section, on and off ramps etc. This traffic 

breakdown is due to dynamic competition of the “speed adaptation effect” which describes a 

tendency of traffic towards synchronized flow and the “overacceleration effect” describing a 

tendency of traffic towards free flow. Traffic congestion may lead to various negative effects to 

motorists such as wasting time, delays in arrivals for employment and education, fuel wastage, 

wear and tear etcetera. However, traffic congestion has the advantage of encouraging travelers to 

re-time their trips early enough so that valuable road space is in full use for the most number of 

hours per day. Thus the need to develop macroscopic traffic flow models which describes the 

traffic flow dynamics by averaging vehicle density, velocity and flow rate. These macroscopic 
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models can be used to design comfortable and safe roads. According to Kerner [1], vehicular 

traffic is a complex dynamic process associated with the spatiotemporal behavior of many 

particles systems. This is mainly due to nonlinear interactions between travel decision behavior, 

routing of vehicles in traffic network and traffic congestion occurrence within the road network. 

Normally traffic flow is considered to be either in free flow or congested state but the later exists 

in two different phases i.e. synchronized flow and wide moving jams. Lighthill and Whitman [2] 

started the macroscopic modeling of vehicular traffic by considering the equation of continuity 

for traffic density (ρ)and closing the equation by an equilibrium assumption on the mean velocity

.  

 

Later Payne [3] introduced an additional momentum equation for the mean velocity in analogy to 

fluid dynamics to the above mentioned model. These macroscopic models predicted that if in 

front of a driver traveling at a certain speed and the vehicle density is increasing but the vehicles 

ahead are faster, then the driver will slow down. However a common observation is that a 

reasonable driver will obviously accelerate when the traffic in front is moving at higher speed 

than he is. This inconsistency was pointed out by Daganzo [4] and was resolved by Aw and 

Rascle [5] who developed a new heuristic macroscopic model from kinetic equations describing 

the entire situation correctly. Klar and Wegener [6] derived macroscopic traffic equations from 

the underlying kinetic models by considering a highway with N lanes involving the vehicle 

interactions when changing lanes to either left or right. Ahmed [7] found that mandatory lane-

change processes exhibit different behavior compared to the immediate lane-changing models of 

Hoogendoorn [8] who included driver behavior. That is, mandatory lane-change occurs at 

bottlenecks where the vehicles are forced to change to a fixed target lane and lead to traffic 

breakdown due to the increase of traffic demand on the road capacity. The later happens when a 

vehicle approaches a slower one, seeks for a sufficient gap in its target lane and change lanes 

immediately the gap is available. Earlier traffic flow theories and models missed the 

discontinuous character of probability of passing introduced in the three-phase traffic theory of 

Kerner [1]. Thus they could not explain the traffic breakdown at the highway bottleneck as 

observed in real traffic data. In this research we will use the kinetic traffic flow model of Klar 

and Wegener [6] which expresses the lane-change term explicitly from pure anticipation term to 

develop the macroscopic traffic flow model equations. According to Helbing [9], well-defined 

criteria for a good traffic flow model should contain only a few parameters and variables which 

are easy to observe, and the measured values are realistic to suit our macroscopic traffic flow 

model. Furthermore a good traffic model should reproduce all known features of traffic flow like 

localized jams and all transition states of traffic congestion and this descriptions fit our new 

multi-lane macroscopic traffic flow model. Thus vehicle lanechange manoeuvres can maintain 

free traffic flow, lead to traffic breakdown or emergence of wide moving jam near the 

bottlenecks and this is what our research is based on.  

MATHEMATICAL ANALYSIS The Kinetic Traffic Multi-lane Flow Model  

 

The Kinetic traffic flow model is described by use of the distribution functions of velocity of 

vehicles in traffic flow. We consider a Highway with  lanes numbered by 1.....N . Let 

f ( ,v) denote a single car distribution function which describes the number of cars at  with 

velocity v on lane . If F ( ,v)denote the probability distribution in v of cars at  i.e. f ( ,v) 

(x)F (x,v), F (v ;h,v,x) denote the probability distribution in v  of the leading cars at 

distance h for cars at  with velocity v, and Q (h;x,v)denote the probability distribution of 

leading cars in  for a car at  with velocity v, then:  

f (x,v,h,v )  F (v ;h,v,x)Q (h;x,v) f (x,v)  
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Here the Kinetic equation for the distribution functions ( ) on lanes N is obtained by 

finding the kinetic interaction operators, that is the Gain ( ) and Loss ( ) operators. Therefore,  

t f v x f  (GB   L B )( f 1, f , f 1)  (GA   L A) ( f , f 1, 

f 2 )  

                        (1)  

L R ( f , f 1)](1 ,N ) [GR ( f 1, f )  L L ( f 1, f , f 1)](1 ,1) 

Where ,N {10 ifif NN 

w 

Taking  f (x,v)dv , f F and qX (v, f )  q(HX (v),v, f ), where HX (v);X A,B 

0 

is the threshold for acceleration and braking respectively. The left hand side of the partial 

differential equation (1) describes the continuous dynamics of the phase-space density (PSD) due 

to the motion of traffic flow while the right hand side describes the discontinuous changes of this 

function due to lane-changing, acceleration and deceleration. Defining probability PY;Y L,R for 

a lane change to either left (L) or right(R) and using the convention PR (v, fN 1)  PL (v, f0)  0 , 

then the interaction terms in equation (1) can be approximated as follows:  

Remarks: In this paper the traffic flow regulation is based on keep left lane rule for slow moving 

vehicles unless overtaking. The following figure 1 shows the section of the highway with the 

lanes under consideration during the kinetic traffic interaction operators.  

 

 
Lane under consideration and traffic direction  

Fig. 1: Section of the highway showing the kinetic traffic interaction operators.  

 

Interaction Due to Lane Changing to the Right  

 

A vehicle will change lane to the right if the braking line is reached and a lane change is possible 

(probability   )  

Gain term to the right (GR
 ) is defined as:  

GR ( f 1, f )  PR (v, )v vˆ  qB (HB (v), 1) 1 u 1(v) u 1(vˆ )dvˆ                              

(2)  

 v vˆ  

Loss term to the right ( L R ) is defined as:     

      L R ( f , f 1)  PR (v, 1)v vˆ  qB (HB (v), ) u (v) u (vˆ )dvˆ  

 v vˆ                                     (3)  

1      
1    2    

 
R G 

 
 

R L  

 
L L 

  
 

L G  

 

1 Lane  2 Lane 
 

3 Lane 
   

4 Lane  
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Interaction Due to Lane Changing to the Left 

 

A vehicle will change lane to the left if its follower reaches the braking line and is not able to  

overtake using the right lane.  

 

Gain term to the left (GL
 ) is defined as;  

 

GL ( f , f 1, f 2)  PL(v, ) 1  PR (vˆ , 2) v vˆ  qB 

(vˆ , 1) 1 u 1(vˆ ) u 1(v)dvˆ  (4)        v vˆ   

Loss term to the left ( L L ) is defined as:  

L L ( f 1, f , f 1)  PL (v, 1) 1  PR (vˆ , 1) v vˆ  qB 

(vˆ , ) u (vˆ ) u (v)dvˆ      (5) 

 v vˆ  

 

Interaction Due to AccelerationA car will accelerate if the acceleration line is reached. (a) Gain 

term from acceleration (GA
 ) is defined as:  

 

 GA ( f )   vˆ vˆ A(v,vˆ )qA(HA(vˆ), ) u (vˆ) u (vˆ )dvˆdvˆ  (6) 

 vˆ vˆ   

(b) Loss term from acceleration ( L A ) is defined as: 

 

 L A( f )   v vˆ qA(HA(v), ) u (v) u (vˆ )dvˆ  (7)  

 v vˆ   

 

Interaction Due to Deceleration  

 

A vehicle will brake if it reaches the braking line and the driver is not able to change to the right 

lane and if the leading vehicle cannot change to the left.  

 

Gain term from braking interaction (GB
 ) is defined as  

GB ( f 1, f , f 1)   vˆ vˆ  PB 

(vˆ,vˆ , 1 1) A(v,vˆ )qA(HA(vˆ), ) u (vˆ) u (vˆ )dvˆdvˆ  (8) 

 vˆ vˆ   

Loss term from braking interaction(L B ) is defined as:  

L B ( f 1, f , f 1)   v vˆ  PB (vˆ,vˆ , 1, 1)qB (HB (v), ) u (v) u (vˆ )dvˆ

 (9)     v vˆ   

 

The Macroscopic Traffic Flow Model Equations  

We use the method of moments to derive macroscopic equations from the kinetic equations 

above. To obtain the macroscopic traffic flow equations, we multiply the inhomogeneous kinetic 

equation (1) by vk , k  0,1 and integrating it with respect to v in the range of [ 0,vmax ] to get the 

following set of balance equations;  

 vmax vmax vmax 

t vk f dv x vk 1 f dv  vk{(GB   L B )( f 1, f , f 1) (GA   L A) 

f [GL ( f , f 1, f 2 )  

 0 0 0  

 ( f , f 1)](1 ,N ) [GR ( f 1, f )  L L ( f 1, f , f 1)](1 ,1)}dv                                       

(10) LR 
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Using the Gain and Loss terms interactions due to lane changing, acceleration and braking, 

applying the Dirac delta ( ) function in the sense of distribution, the right hand side of equation 

(10) reduces to the following equations below,  

 

Applying method of moments for :  

 

10( 1, , 1) { 1 u 1 u 1 e c0 1 1 1 u u  

e 1c0 (1 e 1c0 ) 1 1 }(1 ,1) (11)  

11( 1, , 1) { 1u 1 u 1 u 1 e c0 1 1 1 u u u  

e 1c0 (1 e 1c0 ) 1 1 }(1 ,1)  

                                                                                                                                                     (12)  

20( , 1, 2) { 1 u 1 u 1 e c0 1 1 1 (1 e 1c0 

) u u  e 1c0 1 1 }(1 ,N ) (13)  

20( , 1, 2) { 1u 1 u 1 u 1 e c0 1 1 1 (1 e 1c0 

) u u u e 1c0 1 1 }(1 ,N ) 

(14)  

 

On the other hand the left hand side of the equation (10) simplifies to:  

For ;  

t x( u ) , , 1) 20( , 1, 2)                                                     

(15)  

For ;  

t ( u ) x( u 2 ) a( ) xu 1
1( 1, , 1) 2

1( , 1, 2)                           

(16) Wherea( ) is the anticipation term from drivers due to vehicles speed adaptation effect. 

Equation (15) and (16) are the derived macroscopic traffic flow model system of equations of 

Aw-Rascle type.  

COMPUTATION PROCEDURE/ METHOD OF SOLUTION  

We consider a highway with three lanes and an on-ramp as the bottleneck for our traffic 

simulation. For a proper numerical approximation, equations (15) and (16) can be cast into:   

tU xF(U )  S(U )                                                                                                        (17)  

WhereU  ( ,u )T , F(U )  ( u ,u )T and S(U )are vectors of conserved variables, fluxes 

and the source term respectively.  

Given that the general initial data for the homogeneous system of equation below  

tU xF(U )  0                                                                                                                 

(18) is U~ (x,tn), we can evolve the solution to a time step tn 1 tn t by use of the Godunov  

 

method (Finite volume) in the following steps:  

We assume a piecewise constant distribution of data by defining cell averages as;                         

x  

   U n,t  1x U~ (x,tn)dx 

x  

We discretize the spatial domain into M cells,  Ci [xi 12,xi ] for i 1....M of the same size      

x . These cell averages produce the required piecewise constant distribution  U (x,tn) U n
,I 

for all x Ci andn .   

Considering a rectangular control volume  [x ,i 12,x ,i ] (tn,tn 1), see figure 2 below:  
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We obtain the required Godunov numerical scheme as: 

U n
,1

1 U n
,1  x

t F(U n
,1 (0)) F(U

,i 12 (0)                                                                              

(19)  

Remarks: In order to contain the interactions of the waves within the cell Ci during the 

calculations, we impose the Courant-Friedrichs-Lewy restriction (CFL condition) on time step 

size t  Max{
Ci cfl

u
x
, i 1,2} , whereCcfl 1is a constant called the Courant number. This is a 

condition for numerical stability where a numerical solution is unstable if the errors grow 

exponentially, which in turn may lead to oscillation of traffic variables with very short 

wavelength.  

For the source term   , the discretized form is given by the following equations:   

When , the vehicles on lane 1 can only change to lanes 2 and 3, otherwise the other vehicles 

join lane 1. Thus equation (13) becomes; 

 

(1,2,3) 2 (i,k) u2 (i,k) u2 (i 1,k)e 2(i,k)c0 1 21(i,k) (1 e 2(i,k)c0 ) 

                             (20)       11 u1 (i 1,k)e 2(i,k)c0 1 11(i,k) (i,k)u (i,k) 

given by; (1,2,3) 2 (i,k)u2 (i,k)u2 (i,k) u2 (i 1,k)e 2(i,k)c0 and (14) is 

1 21(i,k) (1 e 2(i,k)c0 ) 

                    (21)  

1(i,k)u1(i,k) u1(i,k) u1 (i 1,k) e 2(i,k)c0 1 11(i,k) 

When  , the vehicles on lane 2 can change lanes to right lane or left lane otherwise vehicles 

join lane 2. Equation (11) becomes; (1,2,3) 1(i,k) u1(i,k) u1 (i 1,k) e 2(i,k)c0 

1 11(i,k) 

 

 

 

 

 

 

 

 

 

       

 

 

 

Figure 2: Typical rectangular control volume .   
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   (22)  

2 (i,k) u2 (i,k) u2 (i 1,k) e 1(i,k)c0 (1 e 2(i,k)c0 ) 1 21(i,k) and (12) is given 

by;  

(1,2,3) 1(i,k)u1(i,k) u1(i,k) u1 (i 1,k) e 2(i,k)c0 1 11(i,k) 

                                          (23)  

2 (i,k)u2 (i,k) u2 (i,k) u2 (i 1,k) e 1(i,k)c0 (1 e 2(i,k)c0 ) 1 21(i,k) 

 

When  , the vehicles can only change lane to the left lanes otherwise vehicles join lane 3. 

Therefore equation (11) simplifies to;  

 

10,(i,k) (2,3) 2 (i,k)u2 (i,k) u2 (i 1,k)e 3(i,k)c0                                                           

(24) And (12) reduces to;  

11,(i,k) (2,3) 2(i,k)u2 u2(i,k) u2 (i 1,k)e 3(i,k)c0                                                       

(25)  

 

 

RESULTS AND DISCUSSION  

 

In this section, we consider a highway with three lanes and an on-ramp as the bottleneck for our 

traffic simulations as shown in figure 3, below. Generally bottlenecks are the locations in traffic 

network where the road capacity is greatly reduced. At these locations, traffic demands exceed 

the road capacity and congestion is likely to occur, which affect the operation of the entire traffic 

free flow section. Thus there is a permanent speed disturbance in free flow in the vicinity of the 

bottlenecks where the speed is lower and the vehicle density is greater than the other part of the 

main road. This disturbance of free flow at the bottleneck is caused by merging of an on-ramp 

inflow rate  and a flow rate ( ) on the lane adjacent to the bottleneck. This kind of traffic 

disturbance is referred to as deterministic disturbance and usually occurs only when the traffic 

flow rates are high and the average vehicle velocity is low at the on-ramp. Figure 4(a) shows the 

flow-density plane in lane 1, where there is a decrease in flow rate within the deterministic 

disturbance as the vehicle density increases at the on-ramp .  

 

It is observed that traffic breakdown and congestion in lane 1 occurs when the vehicles from on-

ramp merge with the vehicles in that lane at the bottleneck. Consequently, the aggressive drivers 

in lane 1 opt to change lane to the faster ones immediately they approach the traffic merging 

region. This is naturally a true scenario since the vehicles on lane 1 will be the ones to slow 

down first before the ones that are moving in the two right lanes. The flow rate in lanes 2 and 3 is 

sustained at the bottleneck, see figure 4 (b and c). This implies that at the bottleneck, most 

vehicles on the highway prefer to move in lanes 2 and 3 than in lane 1 as long as possible 

otherwise change lanes from left lane to the right lanes to avoid the vehicles joining the highway 

from on-ramp. At location  upstream of the bottleneck, there is a random fluctuation in 

flow rate with increase of traffic density as shown in figure 5 (a, b and c), that is maximum flow 

rate is attained at low density and vice versa. This traffic flow situation is short lived since 

vehicles are interacting by changing lanes from left lane 1 to the faster right lanes in the vicinity 

of an onramp. Therefore a transition of free flow to synchronized flow (F → S) occurs (where 

the flow rate is high and the average velocity is low).  This (F → S) transition last for only a 

short period and a synchronized to free flow transition (S → F) appear. Thus, the traffic phase 
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transition exchange is continuous at this location and complete traffic hysteresis loop, in which 

the upper part of the loop represents the vehicle deceleration branch in F → S transition while 

the lower part of the loop is the acceleration branch associated with S → F transition.  

 

Figure 6 and 7 show the observed features of spatiotemporal congested traffic patterns that occur 

in the vicinity of the bottleneck. After traffic breakdown occur at the on-ramp, various patterns of 

synchronized flow are observed, see figure 6 and 7 (a, b and c). From these patterns, it is   

observed that at the bottleneck, a synchronized traffic flow in the three lanes emerges. This 

shows that there is a tendency towards synchronization of vehicles speeds on the highway at the 

bottleneck indicated by region of fluctuating low velocities, figure 7 (a). In lane 1, there is free 

traffic flow on the highway upstream of the on-ramp but at a distance towards the bottleneck, a 

moving synchronized pattern (MSP) appears. Due to the traffic freeway disturbance near the 

onramp by the inflow rate ( ), there is an increase in vehicle density while velocity decreases 

in lanes 2 and 3 upstream of the bottleneck. Thus the two lanes (2 and 3) experience traffic 

congestion upstream of the bottleneck where the traffic queue grow at the tail while the vehicles 

at the head of the queue accelerate as shown in figure 6 ( b and c) and 7 ( b and c). However, in 

the three lanes downstream of the on-ramp, there is an immediate decrease in both velocity and 

density showing that few vehicles are able to manoeuvre out of the traffic merging region.  

 

Table 1: Model parameters used in simulations.  

 

c0 0.45  u , free  0.5  

Ccfl 0.5  u ,synch.  0.25  

, jam 0.9  x x 30,10  

, free 0.3  t t 0,180  

,synch.  0.5    

 

 

 
Fig. 3: Section of the highway with three lanes and an on-ramp.  

 

 

 

  On - ramp merging zone  

 

1 Lane  

2 Lane   

3 Lane   
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(a)                                                                     (b)  

 
(c)  

Fig. 4: Traffic flow rate-density relationship in the three lanes at location  of the on-ramp.  

 

 
                                 (a)                                                                         (b) 
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(c)  

Fig. 5:  Flow rate-Density relation in the three lanes at   upstream of the on-ramp.  

 

 
(a)                                                                       (b)  

 
(c)  

Fig. 6: Spatiotemporal congested traffic patterns of the three lanes near the on-ramp.  
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(a)                                                                             (b)  

 
(c)  

Fig. 7: Velocity space - time traffic patterns of the three lanes near the on-ramp.  

 

CONCLUSION 

A multi-lane macroscopic traffic flow model of Aw-Rascle type within the framework of the 

3phase traffic flow theory of Kerner has been derived. This has been achieved by applying the 

method of moments on the kinetic traffic flow model where we obtained the kinetic interaction 

operators (gain and loss terms). For simulation of our traffic congestion, we have considered a 

highway with three lanes and an on-ramp. Finite volume method (Godunov scheme) was used to 

compute the numerical solutions for our traffic flow model equations. The discretized form of the 

source term equations are obtained for the three lanes in highway and solved using Euler’s 

method. With these simulations near an on-ramp, the derived macroscopic traffic flow model is 

able to reproduce the spatiotemporal features of real traffic flow near the bottleneck. The 

simulations show that the initial traffic flow disturbance occurs only in the right lanes due to the 

merging of vehicles from on-ramp. However in contrast the disturbance can grow leading to a  

transition from a free flow to synchronized one, in particular when the vehicle passing leads to 

the deceleration of the following vehicles in the right lanes. Therefore vehicles lane-change 

manoeuvre in the vicinity of an on-ramp can either lead to traffic congestion or maintenance of 

free traffic flow.  
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