
 

 

 

 

 

 University of Bradford eThesis  
 
This thesis is hosted in Bradford Scholars – The University of Bradford Open 
Access repository. Visit the repository for full metadata or to contact the 
repository team  
 
© University of Bradford. 

 This work is licenced for reuse under a Creative Commons Licence. 



THE EMPIRICAL STUDY OF SUSTAINABLE 

ENERGY USE AND POLICIES IN 

A DEVELOPING COUNTRY 

 

 

 

 

 

 

 

 

E. M. NYONG’A 

 

 

 

 

 

Ph. D 

 

 

 

 
2019 



The Empirical Study of Sustainable Energy Use 

and Policies in a Developing Country 

 
The Case of Kenya Vision 2030 

 
 
 
 
 
 
 
 
 

Enock Mong’are NYONG’A 

 
 
 
 

 
Submitted for the Degree of 

Doctor of Philosophy 

 
 
 
 

Faculty of Engineering and Informatics 

University of Bradford 

 
 
 
 
 

 
2019 



i  

Abstract 

Enock Mong’are Nyong’a 

The Empirical Study of Sustainable Energy Use and Policies in a Developing Country 

The Case of Kenya Vision 2030 

Keywords: Empirical, Sustainable Energy, Policies, Developing Country, Kenya, 

Vision 2030. 

 
Recent literature has shown a close correlation between economic prosperity and 

the intensity of energy use in a country. In this study, an investigation to determine 

the extent of evolution of the concept of sustainability in the energy industry to 

realise the aim of Kenya Vision 2030 development blueprint is presented. In this 

study, journals, government reports, statutes and policies dating back to the end 

of the eighteenth century were reviewed to establish the research gap. 

Interviewing of key stakeholders in the energy industry a survey of rural, peri- 

urban and urban households on energy use and supply in the country and a 

geographical information system were methods used for data analysis. The study 

findings revealed that; the current energy policies are a legacy of colonial policies 

which benefit the urban and commercial centres along the railway line; the current 

policies are skewed to promoting electricity and petroleum sectors in energy 

industry and; biomass is the main source of fuel for rural and peri-urban 

households and, increased household energy demand has a negative impact on 

environment. In light of these findings, the practice of energy use and policies 

have to evolve significantly so that the aim of the Vision 2030 has to be realised. 

Therefore, this study is an innovative, analytical and methodological approach to 

sustainable energy use and policy assessment for developing countries. The 

study also makes contribution to the body of knowledge in the field of sustainable 

energy use and policies for developing countries by literature publication. 
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1 INTRODUCTION 

In the history of human civilisation, energy has stood out as a key ingredient of 

socio-economic development of most countries in the world. Recent studies have 

shown that there is a correlation between economic prosperity, and the level and 

intensity of energy use in a country (Reddy 2000; Grubler et al 2012). In the same 

breadth, access to a secure and reliable supply of energy has tremendously 

contributed to the improvement of living standards currently witnessed in both 

developed and emerging economies which is epitomised by increased industrial 

output, provision of adequate social services, shelter, transport, communication, 

healthcare and other essential services for human welfare (Najam 2004; WHO 

2006; Johnson 2009). Adequate provision of some of these services to citizens 

is an important aspect which most developing countries wish to achieve through 

increased economic growth and wealth creation, as measured by the country’s 

gross domestic product (GDP)(OECD/IEA 2014). 

However, many of these countries are still faced with two major barriers; access 

to basic and modern energy services and, concurrent transition to clean, low- 

carbon energy systems (Ahuja 2008). Apparently, these global challenges may 

not be easily overcome without the incorporation of the role of clean and 

sustainable energy in all future energy strategies (Modi 2005; Legros 2009; 

United Nations 2013). 

While there is effort from developing agencies to provide clean, affordable and 

accessible energy in developing countries, the high rate of population growth has 

become a hindrance to meeting this development goal (Ladislaw 2011). The 

situation is likely to be exacerbated by the finding of the United Nations technical 

report which projects the world population growth to reach 9.8 billion people by 

the year 2050 (UNDESA 2017). 

With over 1.3 billion people in sub-Saharan Africa and 2.7 billion people in South- 

Asia not yet having access to electricity services and still relying on the traditional 

biomass for cooking (OECD/IEA 2014), there is need to initiate drastic measures 

to curb this trend. In Africa, the UN-Energy/Africa policy document calls for urgent 
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reforms in the energy sector with a view to increasing energy supply to match the 

increasing demand (UNEA 2007). This is unlike in Europe where initiatives by 

European Environmental Agency (EEA) have led to reduction in energy 

consumption through energy efficiency gains and increased share of renewable 

energy uptake in the last 10-year period (EEA 2017). The high rates of population 

growths in developing countries is an established obstacle in access to 

convenient and affordable forms of modern energy. 

While the World Energy Market has experienced an unabated supply of fossil 

fuels that leveraged the demand, there was also a corresponding increase of 

emissions from the combustion of these fuels, mainly carbon dioxide (CO2) that 

forms a major portion of greenhouse gases (GHG) emissions and an agent for 

global warming and environmental degradation (Dincer 2000; Johnson and 

Lambe 2009; Johnson 2009). This is anticipated to be one of the global 

challenges with negative impact in the developing countries for the simple fact 

that fossil fuels especially petroleum shall still continue to dominate as the major 

source of energy supply in the transport sector up to the year 2060 (WEC 2013). 

Therefore, this trend postulates a scene where provision of clean and affordable 

energy as being farfetched in the developing countries. 

On the other, the combustion of fossils fuels as a primary source of energy to 

generate electricity in major industrialised countries is also faced with the 

challenge of formulating sustainable energy policies given that the level of energy 

intensity in a country is an indicator of the level of economic growth and 

development (UNCED 1992; Connors 1998). It is a difficult issue which 

developing countries have to grapple with in their quest to increase access to 

clean, secure and affordable supply of energy as the innovation and production 

costs of renewable or clean energy may not be borne by large economies 

(Ladislaw 2011). It is against this backdrop that a plausible option is through a 

concerted effort of all energy industry stakeholders and energy policy experts 

commence on the process to formulate energy policies which are beneficial to 

both developed and developing countries. 

Failure to mitigate against these challenges is likely to lead into increased 

pollution and emissions of CO2 which contribute immensely to current climate 
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changes in the world mainly from the use of non-renewable energy sources from 

the developed countries. Several cases of acute respiratory diseases resulting in 

high number of deaths of children and women have been reported in developing 

countries, particularly in sub-Saharan Africa and Asia in which the use of biomass 

and kerosene as household fuel has been attributed as the main cause (Ezzati 

2002; Lambe and Johnson 2009). 

Because of the adversity caused by the use of these polluting fuels, international 

organisations have initiated projects which seek to ameliorate this situation. One 

of the initiative is through increased access to clean energy use in households 

and the use of improved biomass cook-stoves in sub-Saharan Africa (WHO 2006; 

United Nations 2013). Another approach is the initiative supported by the World 

Bank that seek to increase the use of liquid petroleum gas (LPG) as household 

fuel as one of the approaches to reduce energy poverty (Kojima 2011). The use 

of LPG which has been propagated by some international non-governmental 

organisations (NGOs) has engaged energy sector stakeholders and government 

officials through workshops. The focus of deliberations was on the use of LPG as 

a substitute of charcoal and fuelwood in all households in the country and as an 

intervention to save forests and environmental degradation (Dalberg 2013). 

Against the findings from of initiatives by the bilateral development agencies in 

developing countries, the situation shall be exacerbated if there are no strategies 

to cushion against catastrophic events such as indoor pollution and greenhouse 

gas emissions. These events impact negatively on economy, people and 

environment whilst non-renewable energy sources are used to meet 

development goals as outlined in Government policy development plans. 

The sessional paper No:10 of 1965, which was the first National Development 

Policy for Kenya in post-colonial era aimed at achieving a rapid economic 

development and social progress in the country (Government of Kenya 1965). By 

initiating the Economic Recovery Strategy (ERS) for Wealth and Employment 

Creation Strategy 38 years later (GoK 2003; Ndung'u 2009) and the long-term 

national development blue-print plan, the “Kenya Vision 2030” launched in 2008 

(Republic of Kenya 2012), this was an indication that the government focused on 
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initiating drastic reforms in economic sectors which formed the basis of 

transforming the country from a low-economy to middle-income economy. 

While the first two economic development policies aimed at realising increased 

economic growth and social progress in the country, unfortunately the outcome 

was below the threshold of what was envisaged in these policy documents. For 

instance, one of the major setbacks was the failure of these two policies to 

acknowledge the critical role of energy supply as a driver of economic growth of 

a country (Stern 2010). While the third policy, “Kenya Vision 2030” acknowledged 

the role of energy in economic growth, it also failed to address environmental and 

social challenges emanating from energy supply and use (Republic of Kenya 

2012). 

It is against this backdrop that the concept of “Sustainable Development” as 

popularised by the Brundtland Commission as a policy (United Nations 1987b) 

shall be instrumental in ascertaining the energy gap as an economic driver of the 

Kenya Vision 2030 development blueprint. The evolution of this concept is 

traceable to the United Nations Conference on the Human Environment (UNHE) 

in 1972 which recommended among others, the establishment of the United 

Nations Environmental Programme (UNEP) office headquartered in Nairobi, 

Kenya. Since then, there have been a series of international symposiums whose 

findings have contributed to actualising this concept into development and 

environmental policies. Key among these symposiums are the Nairobi 

Declaration in 1982, the United Nations Conference on Environment and 

Development (UNCED) in 1992 popularly known as the Rio Earth Summit, the 

World Summit on Sustainable Development (WSSD) in 2002 and the United 

Nations Conference on Sustainable Development (UNCSD) or Rio+20. There 

was one clear aim from these conventions, adoption of a unified global strategy 

of sustainable development on all issues affecting humanity on this planet earth. 

On the other, in September 2000, the United Nations General Assembly 

established eight Millennium Development Goals (MDG) as long term global 

development strategy. These goals became critical pillars in mobilising political 

will for auctioning by governments to address absolute poverty reduction in the 

developing countries. After the expiry of implementation period in 2015, the UN 
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General Assembly ushered in 17 Sustainable Development Goals (SDG) to 

succeed the MDGs. Goal number 7, which is about “Access to Affordable and 

Clean Energy,” is operationalised by the Sustainable Energy for All (SEforALL) 

initiative launched by the UN Secretary-General, Ban Ki-moon in September 

2011. The aim of this initiative was to facilitate the achievement of SDG7 through 

increased access to affordable and clean energy to most of the world population 

by the year 2030 under the following objectives: 

• to ensure universal access to modern energy services, 

• to double the share of renewable energy in the global energy mix 

• to double the global rate of improvement in energy efficiency 

 
It is against this background that the former UN Secretary General Ban Ki-moon 

made this declaration: “Energy is the golden thread that connects economic 

growth, increased social equity and a healthy environment.” Thus, sustainable 

development is not possible without sustainable energy. 

Therefore, this study shall delve to establish the gaps resulting from the role of 

energy in realising the goal envisioned by the Vision 2030 development blueprint. 

All energy polices and other documents relevant to implementing Kenya Vision 

2030 national development blueprint shall be evaluated on how the documents 

have addressed sustainability of energy supply and use. 

1.1 Problem Statement 

Energy supply is mentioned in the “Kenya Vision 2030 development blueprint” as 

one of the key foundation and infrastructural enablers upon which the three pillars 

of the Kenya vision 2030 are anchored (Gok 2012). The increase of the supply of 

energy is therefore crucial in anchoring this envisaged economic growth as 

outlined in this development blueprint. For this reason, the Government of Kenya 

initiated a review of energy policies with the aim of increasing energy supply to 

meet the increased demand in realising the goal of Vision 2030 (MoEP 2014). 

The aim of this undertaking this study was therefore to address the challenges 

facing the energy industry among them, over-reliance on hydro power plants, 

inadequate specialised skills and tools for planning and forecasting energy 

needs, high cost of rural electrification, frequent power outages and high system 
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losses and, high cost of imported fuel (UNCSD 2012). For instance, while the 

government plan indicates the projected demand of electricity and petroleum fuel, 

it is not the case for other sources of fuel like bioenergy which forms a bulky of 

energy use in the country. It is noted that the energy policy plans have 

concentrated around the electricity and petroleum industry for a long period 

whose consequences are manifested by environmental degradation due to the 

use of these two sources of fuels. 

In attempting to address these challenges, the study delved to establish 

sustainability of energy policies which immensely impact the energy industry and, 

the supply and use of energy in the country. This was aimed at addressing the 

challenges in order to achieve the goals of the Kenya’s Vision 2030, through the 

increased use of renewable technologies, efficient energy use, conservation and 

access to energy. Therefore, the study shall try to establish the extent the 

sustainability concept is entrenched in relevant energy policies and practice in 

the energy industry. This shall facilitate the realisation of the envisioned objects 

in the development blueprint which facilitate the delivery of sustainable 

development goals in the country. This process ultimately leads to improvement 

of quality of life, through increased affordable energy and reduced environmental 

challenges associated with increased energy demand. 

Research Aim 

• To investigate the extent which the concept of sustainability as embodied 

in energy production, use and policies should evolve to realise the aim of 

“Kenya Vision 2030” development blueprint. 

Objectives 

 
In order to meet this aim, this research will focus on the following key objectives; 

 

• To establish the historical basis of the development of energy industry, 

focus of policies and influence on “Kenya Vision 2030” energy policies. 

• To determine the current understanding of the concept of sustainability 

among stakeholders in the energy sector and policies. 

• To compare the sustainability of energy within the current energy use, 

supply and practices in rural, semi-urban and urban households. 
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Hypothesis 

 
• A significant evolvement of sustainability concept within the energy 

industry and policy formulation is fundamental to realising the aim of 

“Kenya Vision 2030” development blueprint. 

Methodology Overview: 

 
This research work was carried out using three approaches in order to test the 

hypothesis; 

1. A documentary research of the historical literature of energy industry in 

Kenya from pre-colonial right through to present time. It included the 

energy development, policies and social-political aspects over this period. 

2. A field work to establish the opinion and perception of energy industry 

stakeholders regarding the sustainability of energy production, supply and 

use in the country 

3. A fieldwork in Kenya to assess energy consumption and supply in rural, 

semi-urban and urban communities. This is done through a survey 

conducted in cluster sampled communities. 

4. Assess the environmental impact in relation to households’ energy use in 

sampled communities using geographical information system (GIS). 

Significance of the study 

The study findings shall be of great benefit to the country through following: 

Contribution to the body of knowledge on sustainable energy use and policies 

improvement  in Kenya.  The knowledge gained  and  presented here  forms the 

basis for  future research work  and this shall  be a positive contribution towards 

developing new strategies to increase sustainable energy sources which shall 

commensurate with the increasing population in Kenya. 

Contribution to the body of knowledge in providing solutions to sustainable energy 

use and policies to other developing countries in the world. This shall benefit 

countries which are within the same geographical locations and similar 

demographic features as Kenya. For instance, almost all sub-Saharan Africa 
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countries rely entirely on biomass as a major source of energy for the household 

energy needs and have inadequate infrastructure limited access to modern 

energy sources. 

Contribution towards the enhancement of the energy policies towards achieving 

higher sustainability levels in energy supply in the country continue to witness 

increased demand of energy supply. Significant changes in renewable energy 

usage, increased efficiency and energy conservation, provision of affordable and 

clean energy and the objectives this study shall attain in the country for the long- 

term period. 

And lastly, the study contributes to the fundamental base of building capacity in 

the energy industry which is necessitated by the increased demand of modern 

energy, which calls for proficient skills to sustain these technologies in the energy 

industry. Therefore, the training and research of relevant skills of various 

technologies shall be realised through an actionable plan. In this regard, the 

review of training curriculum shall be key in capacity building. 

1.4 Limitation 

In this study a list of limitations is presented which would not meet certain 

thresholds beyond the research question: 

 
• Sample size – The sample size of quantitative data source was small 

compared to the minimum samples in any survey research because of 

financial constraints. Instead, the findings from the samples were used in 

tandem with the secondary households’ census data. In addition, not all 

invited stakeholders accepted to be interviewed for qualitative data. 

 
• Reliability of Data – There was a limitation of recent credible and reliable 

data. The study assumed the circumstance to have not change much from 

the time these literatures were published. For instance, literature from the 

International Energy Agency (IEA), Multilateral Development Agencies and 

the Government of Kenya (GoK) were assumed to be credible and reflect the 

current situation. Most information in the documents was general and not 

peered reviewed and this gap was addressed through primary data. 
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• Lack of Prior Research Studies on the Topic – Because of prior 

research studies in this research topic, this research used an exploratory 

research design which employed a mixed method typology. 

 
• Measure Used to Collect the Data – Because this concept was relatively 

new to interviewees, an Embedded design (Quantitative-Qualitative) 

model would have been appropriate than (Qualitative-Quantitative) 

approach used. This would have changed the procedure of data collection 

and analysis and leading to more funds to complete the study on time. 

 
• Self-Reported Data – Some interviewees for qualitative data were not 

conversant with the entire research topic on sustainability hence their 

conclusions were biased. This challenge could be best addressed through 

increased number of samples of structured interviews. 

 
• Access – All interviewees in the hotels, a critical commercial refused to 

interviewed. This coincided with the deadline of government regulations to 

install solar water heaters and they were apprehensive in giving their 

opinion due to the consequences spelt in the statute. Perhaps a self- 

administered questionnaire could have been appropriate if the researcher 

could have been aware in advance of the challenge. 

 
• Research Problem – The research problem was relatively wide as the 

study could have either be sustainability of policies or sustainability of 

energy use and the findings of either part would underpin the other. This  

is therefore the challenges of being experienced in conducting a social 

research for the first time. 
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1.5 Overview of chapters 

This thesis comprises nine chapters which are interlinked in order to demonstrate 

whether the current scenario of energy use and production in the country is 

sustainable particularly, the long-term national development plan whose goal is 

to transform the country to middle income status by the year 2030. Chapter one 

therefore introduces this subject by stating the problem statement and research 

objectives. This is followed by a summary of the research methodology of how 

these goal and objectives are to be achieved. 

In chapter two, the history of how the energy industry has evolved from the 

formation stage of the county back to eighteenth century is detailed so as to 

establish the platform on which of the current energy policies are based. 

Chapter three is a critical review of energy and other policies which are linked to 

sustainable energy use and production in Kenya. This chapter starts by outlining 

the policies which are linked to provision and energy use in Kenya. This is 

followed by analysis of the theoretical framework, the platform upon which this 

research study is anchored and finally identifying the research gaps. 

Chapter four is a research methodology and the focus is the description of the 

overall approach of how this research study was conducted in accessing desired 

data to answer the research questions. In this chapter, the procedures of and 

research methods used to carry out this research study are detailed. 

Chapter five is about the analysis of qualitative data which was collected through 

interviews. In this chapter, a profile of selected interviewees who were 

purposively sampled from the key energy industry players is detailed followed by 

the analysis of the interviews which ultimately lead to conclusion. 

Chapter six is about analysis of quantitative data on households’ energy use in 

the country. Analysis done about the type source of energy use and usage in 

these houses and the practices of how energy is conserved is reported. Further 

comparison is made with research findings done in other developing countries 

and recommendation is made on the optimum household energy requirement in 

the country. 
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In chapter seven, analysis of environmental impact from due to households’ 

energy use is reported. The chapter provide a comparison of research findings 

from previous study and compares with data collected from purposively sample 

villages. A further analysis using the geographical information system is reported 

and the results are reported. 

Chapter eight is about the discussion of the result analysis of data collected in 

which interpretation and reflection is made about the result in view of the literature 

review findings. The chapter closes with observation and possible explanation 

given on the nature of the findings. 

Chapter nine is the conclusion and recommendation chapter about this thesis. In 

this chapter, the findings from the data is reported and recommendation of the 

future work is presented. The limitation of the study is also explained. 
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2 EVOLUTION OF ENERGY INDUSTRY IN KENYA 

2.1 Introduction 

Most literature with substantial analysis about the status and development of the 

energy industry in Kenya are found after the events of the oil crisis of 1973. 

Available literature which dates back to pre-colonial period in 1885 has a 

tendency to be less analytic and has limited facts to sustain arguments to support 

the sustainable growth of the energy industry. This review shall therefore delve 

into the historical development of the energy industry dating back to the formative 

period of the country in 1885 to the launch of “Kenya Vision 2030 in 2012.” 

This review is categorised into three eras relating to the formation of the country 

under three epochs namely pre-colonial, colonial, and post-colonial. In these 

three epoch policies and interventions were initiated by three different regimes 

who had different ideologies of development which impact on the growth of the 

energy industry. Throughout these eras, arguments are centred on decisions the 

choices of sources of energy, the ease of access to these sources, the supply 

and consumption of energy. The review shall also delve into existence of energy 

conservation policy and its impact on the environment resulting from the 

increased use of energy due to increased population in the country. 

The following types of documents were reviewed and include the energy policies 

as main documents, acts of parliament, legal and gazette notices, energy 

regulations from the government and other published literature from credible 

sources which include published journals, conference papers, other governments 

and international development organisation published reports, archive records, 

books and credible websites with focus on the energy industry in Kenya. 

This review classified the energy industry into three sectors which also double up 

as different sources of energy supply in Kenya. They are electricity, petroleum 

and renewable energy sectors. This classification presents a clear picture of how 

these sectors have performed and whether there have been policies driving the 

development in these sectors and will also assess the level of sustainability in 

these sectors. Secondly, the study tries to establish the existence of historical 

influence on the current energy policies. 
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The main aim is to present a new approach to initiating policies whose argument 

is centred on supplying energy which is easily accessible, clean and able to 

support future generations by not damaging the environment. 

The study therefore analyses the pre-colonial epoch, the colonial epoch and 

finally the post-colonial epoch. 

2.2 The Pre-Colonial Epoch: Before 1920 

The pre-colonial era in Kenya is presumed to have officially commenced after the 

end of the Berlin Africa Conference in 1885 when Western European countries 

convened to formulate a statute to administer their business interests in the 

continent of African (De Courcel 1988; Hargreaves 1988). The commercial 

interests of European private companies that needed access to markets and 

farmlands to increase agricultural production were among the key issues that led 

to the partition of the Africa continent by European countries (Wolff 1974; Hynes 

1979; De Courcel 1988). 

Prior to this conference, some European countries had ventured into Africa, 

notably Britain which had signed a treaty in 1840 with the Sultan of Zanzibar to 

establish a consular office (Foreign Office 1902; Hynes 1979). The stiff 

competition of British products in the world market and the aftermath of the world 

economic recession in 1873 could have led to the early process to expand the 

British empire (Hynes 1979). 

By 1888, the impact of the Berlin Conference resolutions were being manifested 

in some new development, notably the grant of a charter by the British 

Government to a private company, the Imperial British East Africa Company 

(IBEA), to start a business venture in East Africa (Foreign Office 1888). From this 

year, the country had a maiden name, the Imperial British East Africa (IBEA). 

The IBEA Company’s first flagship project was the construction of a railway line 

named the Uganda Railway, that was intended to serve the regions extending 

from the coast right to interior lands of Uganda (Encyclopaedia Britannica Inc 

2014). Due to the challenges encountered in securing funds to construct this 

railway line from the coastal region to the eastern part of Uganda, the IBEA opted 
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to initially concentrate their business ventures at the coastal region 

(Encyclopaedia Britannica Inc 2014). Unfortunately, this strategy did not improve 

the company profits and this ultimately led to the winding up of the company in 

October 1895 (Foreign Office 1895). 

In the same year, the British Government took over the territory and renamed it 

the British East Africa Protectorate (Encyclopaedia Britannica Inc 2014). After two 

months of taking over the territory the construction of the railway line started at 

Mombasa in December 1895, and was completed in December 1901 at Port 

Florence (Kisumu) in December 1901 (Encyclopaedia Britannica Inc 2014). 

Figure 2.1 shows the map of the railway line which is clear evidence that the 

British Government had ambitious long-term plans for the British East African 

Protectorate. 

 

 
Figure 2.1. Map showing the railway line and major urban centres prior to 1930. 

 
Source: Author’s own 

 
In order to enhance the commercial viability of the railway project, a new 

commissioner of the protectorate, Sir Charles Eliot was appointed by the Colonial 
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Office in London in January 1902 with specific responsibilities of overseeing 

successful operations of the railway (Foreign Office 1902). Other drastic events 

that took place were the extension of the protectorate boundaries from Naivasha 

Provinces to Kisumu province in the Uganda protectorate in 1902 (Ogot 1963) 

and the transfer of administration of the East Africa Protectorate from the Foreign 

Office to the Colonial Office in 1905, which one of the key developments aimed 

at making the country economically sustainable (Morris 1976). 

After completing these institutional reforms whose aim was to make East Africa 

Protectorate attractive to new white settlers, the protectorate commissioner Sir 

Charles Eliot sent a mission to South Africa to recruit more European settlers to 

invest and do business with an aim of being able to generate revenue to recoup 

the capital investment in constructing the railway line, make the country 

economically viable, and be self-sustaining in the departments of defence and 

administration (Eliot 1905; Wolff 1974). 

The impact of these reforms equally enhanced significantly the prospects in the 

energy industry that saw for the first time the entry of two oil companies into the 

region, Shell and British Petroleum (BP) in 1900. These two companies imported 

petroleum products using drums through their agents, Smith Mackenzie and Co. 

Ltd and Gibson &Co. respectively (Eco Profiles 2014). In 1905, the financial 

sector was also normalised and the Indian Rupee become the official currency 

for business transaction (Central Bank of Kenya 2010). This was an indicator that 

financial institutions had not fully developed and both the monetary and fiscal 

policies were externally influenced(Ross 1927). 

Another impact of the reforms on state building saw two electricity companies 

incorporated in the country, the Nairobi Electric Power and Lighting Syndicate, 

and the Mombasa Electric Light and Power. These companies were instigated by 

the ambitious British engineer Mr. Clement Hirtzel and a wealthy Mombasa 

merchant, Hassanali Esmailijee Jivanjee, in 1906 and 1908 respectively (Kenya 

Power 2011). These were indeed remarkable events with significant impact in the 

energy industry. 
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The steady development of infrastructures in the East African Protectorate came 

mainly from the financial support by the British Government Development Aid 

and, special institutions in Britain tailored to support the development of tropical 

dependencies, formed through the influence of private commercial interests 

(Wolff 1974). These institutions were, the Federation of British Industries and both 

Schools of Tropical Medicine, Liverpool and London in 1899 (Wolff 1974). 

Given this trend of development, it can be argued that the growth of energy 

industry was determined by the colonial settlers’ business interests and energy 

demands of both towns, Nairobi and Mombasa in the East Africa protectorate. 

2.3 The Colonial Epoch: 1920-1963 

The colonial epoch started soon after the end of the First World War in 1918 when 

the Germany influence in Africa ended and ushered in a new paradigm in political 

governance in the East African region which contributed to establish the colony 

by the name of Kenya. The impact of these forms had a drastic effect on 

development policies in Kenya. One such effect was the demarcation of the East 

African Protectorate from the territory of Sultan of Zanzibar through the “Kenya 

Annexation Order in Council” in 23rd July 1921 and the change of name to the 

“Colony and Protectorate of Kenya” (His Majesty's Stationery Office 1922; 

Encyclopaedia Britannica Inc 2014). Similar development took place in the former 

Germany East African Protectorate, which was annexed as part of the spoils of 

war for the UK and changed its name to British Tanganyika. These changes 

brought sovereignty and created sense of belonging by the new indigenous 

names of their countries rather than names of their colonial power (Encyclopaedia 

Britannica Inc 2014). 

During this transition period, there was a new mandate for the colonial governor 

particularly the need to intensify economic activities in the country to enhance 

financially viability of the state activities (His Majesty's Stationery Office 1922). 

Further colonial settlement was strongly encouraged leading to a rise in numbers 

of settlers which in turn continued to influence the pattern of development in the 

agricultural sector which depended heavily on human labour (Swainson 1980). 
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The Asian community, who had joined the colonial settlers during the railway 

construction period set up commercial enterprises but they did not get financial 

support as did the British community who were mainly farmers because 

agriculture was considered as a priority by the economic development plan of the 

Colonial government for the territory (Wolff 1974). The Indian Rupee was 

replaced with the East African Shilling after 15 years of circulation as the official 

currency, the development which signified the entrenchment of the British 

colonial government to control and implement the economic plan policies (His 

Majesty's Stationery Office 1922; Central Bank of Kenya 2010). 

While in the early 1920 the concept of an “energy sector” was not pronounced in 

development plans, the colonial government was acutely aware of the 

contribution of a reliable electrical power supply and access to petroleum supplies 

as key enablers of economic development. The kind of development decisions 

taken by the colonial government to concentrate on these two sectors is an 

indication that energy policies overlooked the needs of the rural population who 

were left dependent entirely on biomass for their energy needs. Given that the 

energy industry started expanding, this review shall focus on three sectors of the 

energy industry namely electricity, petroleum and renewable energy. 

2.3.1 Electricity Sector 

The first legal document to regulate the electricity sector in, the Electric power 

Act 314 was published in 1920 (Government of Kenya 1972). The contents of this 

Act were entirely the same as those applicable in Britain (British Act) because the 

country had no capacity to support this new technology and it heavily dependent 

Britain and referred to as the British Colony and Protectorate. The next major 

development in this sector was the incorporation of the East African Power and 

Lighting Company (EAP&L) in 1922 which was a merger of two companies, the 

Nairobi Electric Power and Lighting Syndicate, and the Mombasa Electric Light 

and Power Company Limited (Kenya Power 2011). The aim of this institutional 

reform was to establish a steady supply of electricity to meet the energy needs of 

the two towns. 

As other economic sectors of the country responded to increased demand of 

basic services to people, the country experienced development challenges which 
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slowed the overall economic growth of the country. Among the remarkable 

events were, the competition for agricultural land between indigenous people and 

white settlers (Encyclopaedia Britannica Inc 2014), and the invasion of locusts 

predominantly in the farming provinces of Nyanza, Naivasha and Kenya in 1928 

(KNBS 2009). The economic situation was exacerbated by the impact of the 

Great Depression in industrialised Western Countries which had been preceded 

two months earlier by the collapse of Wall Street in 1929 (Wolff 1974; 

Encyclopaedia Britannica Inc 2014). This impact lasted for about ten years before 

the economy started to recover in these Western Countries (Encyclopaedia 

Britannica Inc 2014). 

In the midst of these economic challenges, the colonial government continued 

with reforms in the electricity sector despite the low demand for electricity which 

was apparently due to low performance in agriculture. The colonial government 

managed to attract new investment in the raw material extraction industries 

(Swainson 1980). In this period, the economic portfolio East Africa Power and 

Lighting (EAPL) company was increasing and it managed to acquire majority 

shares in another company in a neighbouring country, the Tanganyika Electricity 

Supply Company Limited (TANESCO) and also secured a licence to generate 

and distribute electricity in Uganda (Kenya Power 2011). 

In the backdrop of this development, this was a precursor of development 

opportunities which called for expansion of the electricity sector. This is an 

indicator that the energy policy addressed mainly economic demands as opposed 

to social and environmental challenges. Another evidence is the electricity 

development plan by the colonial government which focused on development of 

hydropower plants, whose impact on the environment was adverse. The dam 

construction technology to feed the hydropower plant has been for a long time 

been the only alternative to generate electricity in the country. 

This period (1920-39), there was increased development in the electricity sector 

that saw a total of 3.36 MW of hydro power installed, with 1.6 MW alone by the 

Tea Companies. This was an indication that the government had started to 

prioritise investing in electricity generation and reducing dependency on 
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petroleum sector which was prone to external price fluctuations (UNIDO 2013; 

KenGen 2014). It is also an indicator that the agricultural industry had a significant 

influence in the development the electricity sector mainly by the multinational tea 

companies and white settlers who main interests in pursuit of increased energy 

supply was for commercial interests. 

The period preceding the second World-War (1945-62) experienced a 

phenomenal leap in the electricity sector. There was 24.73 MW of hydropower 

plant installed in the first five years after the war and an agreement was signed 

by the Kenya Power Company with Uganda government in 1954 to import 30 MW 

(UNIDO 2013; KenGen 2014). This increase in the supply of electricity was 

mainly attributed to the development plans initiated to integrate agricultural 

business in Africa with those of British finance capital investment policies initiated 

by the colonial government whose aim was to diverse from the monopoly of white 

settlers in the production and distribution of products in Kenya (Swainson 1980). 

The change in policy contributed to the increase in urban migration and 

productivity in industries because of the involvement of an African middle class 

(Swainson 1980). 

It is therefore evident that social and environmental considerations were not 

emphasised when the plan to increase electricity supply was conceived. This 

could have been another bias in the colonial government policy because it was 

skewed to meeting the industrial and commercial interests of colonial settlers 

mainly in urban centres rather than the rural areas where majority of the 

population were settled. 

2.3.2 Petroleum Sector 

In comparison with the electricity sector which had gradual growth, the petroleum 

sector registered a significant growth after the end of the Second World-War 

which coincided with the period of reforms in the colonies which were meant to 

realign policies aimed to improve the welfare of the colonial settlers. The impact 

of establishing the European Settlement Board in 1945 led to an increased 

demand of petroleum products mainly fuel for farming activities (OSSREA 2000). 

The reforms led to increased production in agriculture and subsequent economic 

growth brought by the soaring agricultural commodity prices in the world market 
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(Swainson 1980; OSSREA 2000). This development influenced the colonial 

development committee to propose a budget allocation of £5 million for a period 

of ten years as part of the United Kingdom Development and Welfare Act of 1940 

reforms (Morris 1976). 

The growth in agricultural sector, led to an increase in demand of petroleum 

products. This development made the government to initiate a new law to govern 

the expansion and distribution of the petroleum products by the enactment of the 

Petroleum Act of 1948 (Government of Kenya 1948). This rate of development in 

agriculture sector saw the initiation of the “Swynnerton Plan" in 1954. This plan 

positioned agriculture as the leading economic activity in the country after it 

registered a significant growth with matching impact in other sectors of the nation 

building (OSSREA 2000). The end of dominance of agricultural activities by white 

settlers and subsequent integration of agricultural participation by indigenous 

people allowed to access the British finance capital which increased demand for 

petroleum products in the agricultural (Swainson 1980).The development in 

agriculture industry accompanied an increase in rural-urban migration and this 

expanded the middle income African population in participation in urban 

economic activities (Swainson 1980). 

In 1959, a joint venture between the colonial government and, Shell and British 

Petroleum (BP) Oil Companies was conceived to construct the first Oil Refinery 

which was subsequently commissioned in 1963 (KPRL 2007). 

Given that this demand in petroleum sector was driven by the growth in 

agricultural sector, it is argued that the policies governing the petroleum sector 

focused mainly on distribution and storage for large quantities, which was mainly 

building capacity. It is evident that the distribution was only along the railway line 

which passed where big agricultural farms existed. Therefore, this strategic plan 

did not make provision of increasing access of this source of fuel to larger rural 

population. Thus, not effectively addressing the social aspect of sustainability 

2.3.3 Renewable Energy Sector 

Renewable energy has played a major role in provision of energy and without a 

substantive policy in the seventy-year period of state building. In this sector, 
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biomass stands out as the main source of fuel for energy needs for most 

households. This position has not changed for rural households where majority 

of the population reside. The supply of biomass has been abundant and cheap 

or free for most households. Since there was no policy document by the 

government to govern this sector, it is an indication that it was not of major 

concern for the colonial government. The continued supply of this source of fuel 

until the end of the colonial era had not raised any major challenge to the pattern 

of economic development instigated by the white settler community and the 

businesses in urban areas and along the railway line. Therefore, the need to 

maintain a record of production and consumption figures about the changes in 

this sector of the energy industry for this period was not a priority by the colonial 

government. A proof that most of the rural households were not served by the 

government as concerning policies to increase the biomass supply. 

2.4 The Post-Colonial Epoch: After 1963 

The change of the regime governing the country from the colonial to indigenous 

rulers marked the start of the post-colonial epoch in Kenya which happened on 

12th December 1963. These changes automatically ushered in new policies 

however, the government continued to work with the legislation made in the 

colonial period. In the start of this epoch, the government development policy 

targeted those sectors which were overlooked in the colonial period. The first 

major document development focused was the 5-year national development plan 

intended to bring a rapid economic development and social progress 

(Government of Kenya 1965). The major aim of this policy was the 

“Africanisation” of the economy and administration of the public service sector. 

However, policies linked to technical fields took long to change for instance, 

policies touching on the energy industry were not affected. For this reason, it is 

argued that these policies made in the colonial era were appropriate and met the 

expectation of the energy industry. Therefore, this sector did not have urgency 

for changes compared to education and health which needed reforms. The next 

task was to build capacity from indigenous people and economic development. 

This saw a huge number of citizens going to study abroad and come back to build 

the country. 
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Against this background, this study maintains the pattern and explore the three 

sectors of the energy industry in this post-colonial era. 

2.4.1 Electricity Sector 

Given that the new regime strived to develop policies to meet the goals as a 

country governed by indigenous people, the energy sector was not in that 

category and instead, the development and policy changes were minimal in the 

first ten-years of independence. Because of this rate of development in this 

sector, it is argued that the policy and legislation for the electric power sector, the 

Electric Power Act Chapter 314 served the country well in this period. Considering 

that the planning and funds mobilisation for hydropower plants take a long period 

before the project start. 

Within the first ten years of the post-colonial regime two hydro-electric power 

plants were constructed. The first one was Kindaruma which was commissioned 

in 1968 with installed capacity 44 MW, and the start of construction of Kamburu 

in 1971 with capacity of 94 MW. Power generation was increased again in 1975 

with installed capacity of 225 MW started at Gitaru (KenGen 2014).This 

happened one year after commissioning of Kamburu hydro-power plant. 

The other two hydro-electric power plants constructed on river Tana between 

1981 and 1988 were Masinga and Kiambere with installed capacity of 40 MW 

and 144 MW respectively. Turkwel hydro-electric power plant the next on line 

constructed in 1986 with installed capacity of 106 MW. And the last batch in this 

series of hydro-electric power plants were the Sondu-Miriu and Sangoro with 

installed capacity of 60 MW and 20 MW respectively which were commissioned 

in 2007 and 2013 respectively (KenGen 2014). After these hydro-electric power 

plants, the government strategic plan shifted to the construction of geothermal 

power plants as a primary source of electricity. 

With this continued focus on developing more hydro power plants, it could be 

argued that the government continued with the legacy of the colonial energy 

policies put in place to produce electricity using the hydro power plants which 

have seriously impacted on environment with adverse effects witnessed in 

changes in weather conditions and the siltation of the dams caused mainly by 
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deforestation. Given that all but the last two hydro-power plants use dams as a 

reservoir to produce electricity, they have caused adverse effects on the 

ecosystem and available data indicate that access to the electricity by local 

people where these hydro-power plants are located is an environmental 

challenge not well addressed in the development plan(Acreman 1996). The 

Sondu Miriu and Sangoro hydro-power plants are different as they use the run- 

of-the-river method of electricity generation, which has less environmental impact 

as opposed to those associated with reservoir dams which are a major challenge 

to the ecosystem (Douglas 2007). 

With the increasing demand of electricity not matching the supply from the hydro- 

power plants due to increased population, a matter which the government has 

heavily invested more funds to end the current many power outages (World Bank 

2018). Currently, it is only the industries and urban centres who are seriously 

affected because the majority of rural people have limited access to the electric 

supply and for those who are connected to the grid, they use mostly for lighting 

at night when the demand on the grid had gone down. 

The repercussions of the drought in the country in 1990s led to a drop in the level 

of water in hydro-power plant reservoirs and this made the demand for electricity 

outstrip the supply. This led to the rationing of power supply mechanisms which 

were put in place as a stop gap measure. During this period, many industries and 

service sectors recorded losses and the country’s economic performance index 

was at its lowest. Due to this economic catastrophe, there was an urgent need to 

diversify to other sources of electricity mainly thermal to fill this shortfall. The law 

had to be amended so as to allow Independent Power Producers (IPP) to 

participate in the generation of electricity (Ministry of Energy 1998). Indeed, this 

was an emergency action to fill the shortfall considering that the unit generation 

cost of electricity from thermal power plants is very expensive as compared to the 

cost of hydro-power plants (Insitute of Economic Affairs 2015). This seemed to 

be the turning point for the government to diversify to other alternative sources of 

electricity generation, key among them the geothermal and wind energy sources. 

However, with the same scenario continuing to exist, the cost of electricity did not 

come down and environmental issues were not addressed. 
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Starting from 1981 the production of geothermal electricity increased significantly 

from 45 MW to the current output which stands now at 630 MW and, a 455 MW 

power plant is under development (KenGen 2014). Geothermal power supply 

has now surpassed the power supply from hydro-electric plants. This new source 

of electricity has managed to lower the cost of electricity and bridged the demand 

gap to a minimum. However, it is only the urban households and industry who 

have benefitted since a big number of rural households are not connected to the 

grid. 

Electricity generation from wind source has been pursued by the government with 

the first wind farm at Ngong hills and the latest at Loiyangalani with expected 

output of 300 MW. Once all the planned projects are complete, sources from wind 

farms are expected to be in the range of 825 MW (KenGen 2014). 

In addition to this portfolio of electricity supply, the supply from thermal power 

plants currently stands at 694 MW where the Kenya Electricity Generating 

Company (KenGen) and Independent Power Producers (IPP) produce 268 MW 

and 426 MW respectively. The other sources are 12 MW and 2.4 MW from 

Baringo and Biojoule which are from biofuel and biogas sources respectively. 

Given that thermal power plants produce a significant portion of electricity 

compared to other renewable sources, the situational status in the electricity 

industry would be classified as unsustainable. This is for the simple fact that the 

use of fossil fuel to generate electricity will raise the cost of electricity and 

increase the emissions of greenhouse gases (GHG) which are a major source of 

global warming. This will be at highest peak when the thermal power plants have 

a salvage value when the contractual periods end which range between 15-20 

years. The implication is that the harmful effects from these thermal power plants 

will continue to exist for some time. 

2.4.2 Petroleum Sector 

The first ten years of the post-colonial epoch, the petroleum sector did not have 

any infrastructural development apart from the inauguration of the Kenya 

Petroleum Refinery Limited (KPRL) in 1963 (KPRL 2007). The significant 

development in this sector focused on the distribution of the petroleum products 
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which was through road transport. As one of the methods to solve the challenge 

of increased demand and distribution of petroleum products, the government 

incorporated the Kenya Pipeline Company (KPC) in September 1973 to construct 

a pipeline from Mombasa to Nairobi (Kenya Pipeline Company 2015). This was 

a year before the embargo in the world market by the Organisation of Arab 

Petroleum Exporting Countries (OPEC), in October 1973. 

The commissioning of the first phase of the oil pipeline which stretches from 

Mombasa to Nairobi was done in February 1978 after this project commenced in 

October 1976 (Kenya Pipeline Company 2017), while the extension of the 

pipeline to western part of the country was done in March 1994 (Kenya Pipeline 

Company 2015). The completion of this project immensely boosted the economy 

of the country since there was a significant reduction in distribution costs of 

petroleum which stabilised the market price of petroleum products. In the past, 

the country had experienced market prices due to unstable supply, especially 

when there is a rush to increase reserves. 

With the enhanced distribution of petroleum products after the commissioning of 

the pipeline project in the country, the domestic sector still experienced shortages 

of Kerosene and Liquid Petroleum Gas (LPG), fuels mainly used for lighting and 

cooking. Since LPG is transported in bottles, it is a challenge for most households 

to access this product particularly in rural areas. Normally the distribution of LPG 

is demand driven since there are no strategic storage facilities to match the 

increasing demands in the rural areas. 

The extension of the pipeline and storage facilities of LPG to strategic areas in 

the country, and the standardisation on the gas bottles is a plan yet to be realised 

since the adoption rate is low. In the addition, the policy document has no clear 

strategy and set timelines. The trend of these events confirms that the policy is 

skewed against the rural population that form a big proportion of the country’s 

population. 

2.4.3 Renewable Energy Sector 

This section encompasses a wide range of renewable energy sources but 

exclude sources from hydro-electric power plants, geothermal and wind which 
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have been discussed under the electricity section. This section will cover only 

those energy projects which have been developed before the launch of Kenya 

Vision 2030 in 2008. The renewable energy sources in focus are biomass, 

biogas, biofuel and solar energy. The development of first three source shall be 

discussed as bioenergy because there were not significant projects of biogas and 

biofuel except at the research stage and isolated cases. 

2.4.3.1 Bioenergy 

Bioenergy has always been the main source of energy in the rural areas albeit 

not acknowledged officially. It is only after the escalation of kerosene price that 

the government started to acknowledge the importance of this sector. By 1978, 

there was a general belief that about 80 percent of the primary energy 

consumption came from imported oil (O'Keefe 1984a). However, this notion 

changed by 1980 when biomass (firewood, charcoal and crop-wastes) use was 

finally acknowledged by government policy makers as sources of energy 

(O'Keefe 1984a). 

These findings formed the basis upon which the government initiated a study to 

establish the actual status and start to plan for future provision of energy in the 

country. The first step to solve this problem involved a team of Kenyan scientists 

and energy experts from the Beijer Institute through a symposium organised by 

the National Council for Science and Technology (NCST) (O'Keefe 1984a). The 

next meeting was a workshop of international experts whose aim was to identify 

the key energy stakeholders and establish the base reference for energy-policy 

issues in Kenya (O'Keefe 1984a). The recommendations from these meetings 

changed the history of the energy industry in Kenya and culminated in 1979 with 

the creation of a government ministry fully dedicated to energy issues. In 

addition, an initiative on the exploration of the role of fuelwood was established, 

together with the commissioning of a systematic study of the future energy 

requirements of the Kenyan economy (O'Keefe 1984a). 

The Beijer Instituted launched the “Kenya Fuelwood Project” in December 1980, 

which was detailed analysis of the biomass sector (O'Keefe 1984a). The 

research findings did have some influence and recommended the development 
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of an integrated energy plan to cater for the predicted large-scale shortfall of wood 

supplies for household needs and the adoption of farm forestry for a longer period 

and investment in rural energy (O'Keefe 1984a; Hosier 1985). 

In tandem with these recommendations, the Kenya Renewable Energy 

Development Project (KREDP) was established by the United States Assistance 

for International Development (USAID) in 1982 (O'Keefe 1984a). The success of 

this project saw the establishment of six Agroforestry centres in Kisii, Kakamega, 

Nyeri, Kitui, Mtwapa and Nairobi. One of the objectives of these centres was to 

disseminate information of initiatives to increase the supply of fuelwood and the 

production of energy saving cook stoves (O'Keefe 1984a). 

Under the second recommendation, the Kenya Woodfuel Development 

Programme (KWDP) was established in 1983 with an aim to plant more trees and 

subsequently increase the supply of woodfuel (O'Keefe 1984a). In the same span 

of time, the Ministry of Energy (MoE) initiated another project called the Germany 

Technical Assistance Special Energy Programme (GTZ-SEP). This project had 

two objectives; to improve charcoal production technologies and, to design and 

develop improved energy saving cook stoves (Karimi Z. M. 1988). 

Twenty years after the implementation of these projects, the Ministry of Energy 

did a study to evaluate the status of energy consumption and supply in both 

domestic and commercial service sectors. This study was designed to provide 

support to policy initiatives for the households and cottage industries and, 

establish sustainable investments, technical assistance programs to address 

challenges in these sectors. This study findings were form of a report titled, 

“Study on Kenya’s Energy Demand, Supply and Policy Strategy for Households, 

Small Scale Industries and Service Establishments” (Ministry of Energy 2002). 

This was a comprehensive report with the characteristic features of evaluating 

the projects implemented after work of the Beijer Institutes in 1984. The report 

clustered the different sources of biomass and their respective proportions and 

also established that agroforestry supplied 48 percent of biomass to household 

(Ministry of Energy 2002). The success of the Kenya Fuelwood Cycle project was 

affirmed by the Beijer Institute report which was initiated in 1980 (O'Keefe 1984a; 
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Ministry of Energy 2002). Since then, this report has been the been the core 

document for the households energy needs policy strategy document which 

provided information for the publishing of the sessional paper 4 of 2004 on energy 

policy (Ministry of Energy 2004). 

The policy documents did not have a strategy on solar energy and other 

renewables however, there was a plan for the distribution of solar products by 

private enterprises and, wind energy and solar mini-grid projects were discussed 

under the electricity sector. Similarly, solar water heating was implemented on a 

small scale by private entities but no there was no government policy in this 

period. 

Energy Consumption 

Recent studies have shown that there is a positive close correlation between 

energy consumption and long-term economic growth of several countries 

(Pîrlogea 2012; Esen and Bayrak 2017). Given this kind of findings, energy 

demand in developing countries is bound to rise significantly while the per capita 

incomes and population rise (Anderson 2000; Jefferson 2000). This would 

therefore require sound energy policies to support the expansion of access to 

affordable, reliable and adequate supply of energy while addressing 

environmental impact (Anderson 2000; Jefferson 2000). 

It is against this backdrop that efficient use and volume of energy consumption 

would be regarded as important indicator of economic development (Esen and 

Bayrak 2017) and, the data in the Energy Statistics Pocketbook shall be critical 

in facilitating joint negotiations to address ongoing and emerging challenges on 

energy consumption in the world (United Nations 2019). 

In Kenya, a situational analysis of energy consumption and population growth for 

the period 1962-2011 is presented by the two graphs in figure 2.2. One graph 

shows that there was 338 percent increase in population while the other graph 

indicated 13 percent per capita increase in energy consumption for 49-year 

period. The increase translates to a population growth of 33.4 million people and 

energy per capita of 55 kg of oil equivalent respectively. 
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Figure 2.2. Energy per capita consumption growth vs poulation growth 
 

Source: World Bank (2014) 
 

It is against this backdrop that the country’s economic growth had not been 

anchored on sound energy policies which facilitate sufficient supply of energy to 

spur economic growth as opposed to supplying predetermined consumers. Given 

the findings shown in figure 2.2, it is arguable that the minimal economic growth 

recorded was mainly due to low supply of energy in the country. And this can be 

construed to mean lack of adequate energy policies which did not focus the rural 

settlement, where most population reside but the urban population and the 

industrial sectors. 

Figure 2.3 presents graphs of the trend of consumption of electricity, petroleum 

and coal for the period 1980 to 2013. The graphs depict a gradual increase in 

consumption of electricity and petroleum albeit with different rate of consumption 

and varying rates with time. The consumption of coal was uniform until the 2009 

when there was an increase in consumption. 
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Figure 2.3. Consumption increase in coal, oil and electricity 1980-2013 
 

Source: EIA (2013) 
 

The graphs show a gradual increase in consumption of oil and electricity all this 

period and this could be attributed to increased economic activities human 

resulting from population increase. The consumption for coal was constant till 

after the year 2010 when it registered an increase. 

Bioenergy, a major source of fuel for households in the country has not been 

shown among these graphs of figure 2.3. This could be better explained as 

unavailability of credible and accurate data of bioenergy (biofuel and biomass) 

use in the country. Since the role of bioenergy is very critical in the households’ 

sector, it is important in this study to explore into other sources to reveal its 

consumption pattern. 

Figure 2.4 is another set of graphs which show fuel consumption in four sectors 

of the country for the year 2013. The graphs present fuel mix consumed in the 

domestic, commercial, industrial and transport sectors with proportion of 48 

percent, 6 percent, 25 percent, 21 percent respectively of total energy supply. 
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Figure 2.4 . The consumption of energy by sectors in Kenya 2013 
 

Source: OECD/IEA (2014) 
 

It evident from the data shown in figure 2.4 that biofuel is a major source of fuel 

which accounts for over 60 percent of the domestic energy consumption. These 

findings further demonstrate that the domestic sector consumes highest 

proportion of fuel mainly from biofuel. 

Considering that credible energy consumption data on bioenergy is not available, 

the domestic sector shall be singled and investigation done to ascertain the 

volume of energy consumed in this sector. The findings shall be critical in 

determining the sustainability level of energy use in the country since 48 percent 

of the country’s supply is consumed in this sector. 

It is against this backdrop that a review all policies directly and indirectly linked to 

energy supply and use and determine how they impact the Vision 2030 

development blueprint. The energy supply and use in domestic, commercial, 

industrial and transport sectors shall form the four thematic units of this study. 
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Conclusion 

In this review of development and focus of energy policies and their influence on 

“Kenya Vision 2030” development blueprint energy policies, a diverse range of 

progressive landmark energy projects and activities are revealed. These were 

phenomenal undertakings which have laid the platform upon which the current 

state of the energy industry and policies are established. Against the backdrop of 

these three epochs, a conclusion of this review is made. 

In the pre-colonial epoch, there were few investment projects in the country to 

support the growth of the energy industry. This could have been attributed to the 

government strategy to prioritise investment to construction of railway in the 

country. The government had therefore to explore ways raise funds for loan 

repayment for the railway project. 

On the other hand, the investment in the petroleum and electricity sectors was 

purely a private enterprise. There were two companies which invested in the 

petroleum sector, while one investor ventured in the electricity sector. There were 

no evidence of policies or strategic plan to initiate any project from the 

government. 

While the bioenergy supplied the bulky of energy for the entire households in the 

country, there was no single initiative to preserve this sector. This resource which 

is renewable and abundant in this era could have been assumed to replenish 

itself naturally. 

In the colonial epoch, the electricity sector received the highest investment from 

the government compared to petroleum and bioenergy sectors. The government 

enacted laws and established institutions to oversee the electricity and petroleum 

sectors also they were heavily skewed in favour of the electricity sector. 

The population increase of settler communities in the country and change of 

investments policies after the Second World War influenced significantly the 

increase in demand for electricity and petroleum products. The growth in these 

sectors was however limited to urban settlement and trading centres along the 

railway line. The rural settlement did not benefit from the growth of the electricity 
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sector however, the petroleum sector increased distribution outlets which were 

mainly undertaken as a commercial venture. 

In spite of the increased demand of households’ energy demand, the bioenergy 

sector, the main source of energy did not receive any government investment in 

this epoch. Instead, the demand of charcoal in urban settlement increased and 

encouraged deforestation because this was a source of income to the rural 

settlers who had no other economic activity. 

While the growth in electricity and petroleum sectors was experienced, there were 

no initiatives to mitigate environmental impacts in this era. The clear evidence 

were government investment projection in the two sectors which were in tandem 

with economic growth of the country. The assessment of the sustainability was 

not the goal but the economic viability of the project. 

The findings have shown minimal changes in the transition from colonial to post- 

colonial epoch. For instance, the electricity and petroleum sector carried on with 

the colonial epoch policies and laws for a period of over ten years before 

introducing new strategies. The trend to provide electricity supply to large 

commercial centres and trading centres along the railway line was maintained for 

a long period. This practice made access to electricity to many households very 

difficult. The cost of constructing a new electricity power line in rural settlement 

was inhibitive and was a major factor of low population access to this source of 

clean energy. 

While the government has diversified the production of electricity through a range 

of initiatives to match the increased demand, the high cost, reliability and quality 

of electricity still remain a big challenge. The price of the unit cost of electricity is 

still high for the majority of the population and the frequency power outages and 

voltage fluctuation at the consumer end are common in most parts of the country. 

Institutional reforms in the electricity is the other successful initiative implemented 

in this period although an overlap of mandate still exist which is at the detriment 

of the consumer. For instance, the portfolio of power transmission is currently 

administered by two companies and, the recommendation to end the monopoly 



34  

of electricity distribution continue to exist. These are key issues which have 

continue to contribute to sustainability of the electricity sector. 

On the other hand, proportion of growth in the petroleum sector is very small 

compared to that of the electricity sector in this epoch. For instance, the 

distribution network of petroleum sector is still concentrated in commercial 

centres along the railway line. There have been no new bulky storages for a long 

period LPG which would solve the supply of household energy needs. The growth 

of the network is heavily depended on the demand where supplies can make 

quick profit mainly in the urban settlement. 

The rate of access rate to LPG as alternative source of household fuel in the 

country is low for in this epoch. This trend has consolidated the continued reliance 

of solid biofuel by most households resulting from population increase in the 

country. This trend has been attributed to social and environmental challenges 

as manifested in high poverty levels and environmental degradation. 

While some government instituted studies revealed the critical role of biomass as 

a source of household fuel, there has been policy to support the uptake of this 

source of fuel. For instance, the ban on trading of charcoal, which is a major 

source of fuel in urban households has not worked because this is fuel is critical 

to the poor urban households and a source of income to the rural people. 

However, this activity has continued to denude the environment where charcoal 

is produced. Therefore, lack of clear policy and strategy by the government in the 

bioenergy sector has made it unsustainable. 

In order to establish and come up with a feasible strategy to address sustainable 

energy challenges envisioned in the “Vision 2030 development blueprint,” a 

review of all energy policies and other policies associated with the production, 

conversion, distribution and use of energy is paramount. In this regard, this study 

moves to the next chapter which specifically delves into policies which provide 

the framework to supply energy to meet the goals of Vision 2030 development 

blueprint. 
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3 VISION 2030 BLUEPRINT ENERGY POLICIES 

3.1 Introduction 

In this chapter, all energy policies and legislations which either fully or partially 

linked to the energy industry within the Vision 2030 framework in Kenya shall be 

reviewed. The aim of the review is to establish the sustainability gaps not 

addressed by strategies in these documents while reflecting on the energy 

industry challenges unveiled in the preceding chapter. The strategies spelled out 

in these policies and legislations shall be evaluated against efforts made to 

increase access to clean energy, doubling of energy efficiency uptake and also 

the use of clean energy sources fuels. Therefore, the Kenya Vision 2030 blueprint 

is the framework upon which this review is centred. 

The Kenya Vision 2030 blueprint is a long-term national development plan which 

aspires to transform Kenya into a newly industrialised middle-income county by 

the year 2030. In this respect, there will be an increase in use of commercial 

energy, and this will have a direct impact on the energy industry which should be 

able to maintain a reliable and continuous supply of energy. The role of energy is 

this blueprint is critical and is listed as one of the infrastructural enablers that 

anchors the three pillars of Vision 2030; social, economic, and political(Ministry 

of State for Planning National Development 2012). 

Since the magnitude and intensity of commercial energy use is a major indicator 

of economic prosperity of a country (Reddy 2000; Johansson 2003; Grubler et al 

2012), the decline in consumption of commercial energy in the preceding three 

decades can be attributed to a weak and sluggish economic growth (Ministry of 

Energy 2004). This was one of the main reasons of initiating the Vision 2030, 

which was launched in 2008. 

On the other hand, the Sessional Paper No.4 on Energy document which was 

launched in October 2004, was used as the main energy policy document to 

provide a framework to meet these development goals. This document provided 

a policy framework to facilitate provision of quality energy aimed at accelerating 

economic growth and increased productivity services which are sustainable, cost 

effective and affordable to all sectors of the economy for the period 2004-2023. 
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This was a remarkable event in the history of the energy industry in Kenya since 

it was the first energy policy in Kenya. This was a national energy policy 

document which had clear, short and long-term period strategies. It is against this 

backdrop that an inference is made that this was a handy policy document 

because it was structured as a long-term strategy paper with the main aim to 

provide sustainable energy to propel economic growth and transform the country 

into a middle-income status by the year 2030. 

While the supply of energy is crucial in meeting the objectives of “Kenya Vision 

2030 blueprint,” this review will try to establish how the concept of sustainability 

is underpinned on the energy policy documents in following the guideline of 

Sustainable Energy for All (SEforALL) initiative (UNGA 2013). The importance of 

this concept was consolidated by the declaration of UN Secretary General, Ban 

Ki-moon during the United Nations General Assembly High-Level Symposium on 

Global Energy Interconnection on advancing sustainability and inclusivity that, 

“energy is the golden thread that connects all the Sustainable Development 

Goals” (UNGA, 2017). This supposition shall be the focus of this review. 

3.2 Relevant Policies to Vision 2030 

The unveiling of the Kenya Vision 2030 national development blueprint, aimed at 

transforming the country into “a newly-industrialising, middle income country 

providing a high quality of life to all its citizens in a clean and secure environment”. 

The Vision 2030 blueprint makes the assumption that if obstacles to 

industrialisation are minimised before the country starts experiencing industrial 

growth and ultimately be transformed into a middle-income country. While the 

Vision 2030 development policy is not explicit about the development theory upon 

which it was developed, the measured outputs of the objectives exhibit the 

characteristics of “Structuralism” as a theory of development. 

The discovery of oil in the country, and the promulgation of the Constitution of 

Kenya 2010, are key events which have catalysed new changes in laws and 

governance structures of the country. For instance, the Bill of Right in the 

constitution has made it mandatory the participation of citizens’ in any process of 

making new laws and this has had a significant impact in the society. As a result 
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of this new development, access to any form of energy is now considered a 

human right under the Bill of Right. Thus, every citizen is therefore entitled to 

access clean energy and facilitated by the government. 

Against this underpinning, the following policies and legal documents have 

identified to be critical in formulating the framework to the production, supply and 

use of energy so as to meet the objectives of Vision 2030 as enshrined in the 

constitution of Kenya. The first six of the policies and laws are directly linked to 

main stream energy industry sources while the other three are indirectly linked to 

the energy industry and impact on overall energy supply energy mix and hence 

on sustainable energy issues. All these policies shall be reviewed to ascertain the 

sustainability status of the energy industry in Kenya. 

(i) Kenya Vision 2030 – (Republic of Kenya 2012). 

(ii) Sessional Paper No. 4 of 2004 on Energy – (Ministry of Energy 2004) 

(iii) Energy Act 2006 – (Ministry of Energy 2006) 

(iv) Feed-in Tariff (FiT) – (Ministry of Energy 2008) 

(v) Draft National Energy Policy 2014 – (MoEP 2014) 

(vi) The Energy Act, 2019 – (Government of Kenya 2019a) 

(vii) The Petroleum Act, 2019 –(Government of Kenya 2019b) 

(viii) National Environment Policy – (Republic of Kenya 2013) 

(ix) Environmental Management and Co-ordination Act-(Republic of Kenya 2015) 

(x) National Forest Policy –(MoEWNR 2014) 

(xi) Land Use Policy – (Republic of Kenya 2009; MoLPP 2017) 

 
The first step of this review is to find out how the concept of sustainability is 

represented in each of the eleven policy and legal documents, the strategies and 

plans used spelled out in to: First, deliver energy supply from renewable energy 

sources to match the increased demand. Secondly, energy efficiency to reduce 

energy intensity of the country through reduction in production and distribution 

and increase access to clean energy use in the country. 

Against this backdrop, the above listed eleven documents were reviewed through 

the lens of a theoretical framework anchored on the objectives of the energy 

policies, the Sessional Paper No. 4 of 2004 on Energy and the Draft National 

Energy policy 2004. In these framework energy sources from electricity, fossil 
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fuels, biofuel, other renewables, environmental policies, devolution and access 

to energy are the principles to guide this study. 

This literature review therefore delved into the policies and laws in Kenya linked 

to energy industry to establish how the concept of sustainability has been 

embraced and its influence on the development of energy industry to achieve the 

objectives of “Kenya Vision 2030” development blueprint. The following are the 

issues which the policies shall be evaluated against and establish whether they 

have plans and strategies to supply of adequate, quality, cost effective and 

affordable energy to meet the development needs while protecting and 

conserving the environment. 

• utilise energy as tool to accelerate economic empowerment for urban and 

rural development 

• improve access to affordable energy services 

• provide an enabling environment for the provision of energy services; 

• enhance security of supply 

• promote development of indigenous energy resources 

• promote energy efficiency and conservation as well as prudent 

environmental, health and safety practices. 

The review was clustered into seven different issues which relate to different 

sources energy, policies and efficient use of energy. All these cluster contribute 

significantly to enhanced the concept of sustainability. These are electricity, fossil 

fuels, bioenergy, other renewables, feed-in tariffs, energy efficiency and other 

issues. 

3.2.1 Electricity 

To achieve the objective of the Vision 2030 blueprint, the implementation plan 

was to be done through a series of successive 5-years medium plans strategies. 

The first medium term plan covered the period 2008-2012 and ((Government of 

Kenya 2008), followed by the second medium plan period 2013- 

2017(Government of Kenya 2013). 
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While section 2.3 of the Vision 2030 document lists the challenges of electricity 

sector as having a weak transmission and distribution of electricity infrastructure, 

high cost of power, low per capita power consumption, low countrywide access 

to electricity and limited supply facilities of petroleum, the policy is silent on 

challenges facing the bioenergy sector which is a major source of households’ 

energy needs. This can be construed as a policy focused on promotion of 

commercial fuels, mainly electricity and petroleum. This, as discussed in previous 

chapter would be a continuation of past policies, which emphasised development 

in urban centres and industrial sectors despite the findings from a study initiated 

by the ministry of energy having shown that woodfuel and charcoal are major 

fuels for households energy needs in the country (Ministry of Energy 2002). 

Whereas four of the six paragraphs in Section 2.4 of Vision 2030 discuss the 

critical role of Rural Electrification Programme to increase access to electricity in 

the country, there is no explicit strategy on timelines when the energy needs for 

rural households would be met besides the commercial benefit only found in 

urban settlements areas. This is evidence that human settlement has not been 

considered as an important customer of reliable and affordable energy supply. 

In section 2.5 of Vision 2030, rural electrification is one of the prioritised projects 

to be implemented in 2008-2012 period through the rural electrification master 

plan which aims to increase access to electricity in rural areas. However, the 

extension has only increased with electrification projects which extend the 

existing grid but does not create new ones. The project is constrained by funding 

to increase transformers, underutilisation of transformers in some regions 

because of inhibitive connection fees and the nature of settlement which makes 

it expensive to extend the grid network to most households (Lee et al. 2017) The 

findings also revealed that the level of energy consumption within the recently 

connected households was low and this was attributed to low consumer surplus 

(Lee et al. 2017). 

Rural communities in Kenya unlike the urban have energy without significant 

central government planning mainly due to government concentration on urban 

centres for various historical reasons. Therefore, the unplanned settlement 
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patterns in rural area remain a major challenge to increased access to electricity 

for most of rural households in the country because of the increases in the costs 

and the constraints on electricity distribution lines. Hence there is a need for the 

national land policy to be reviewed to encourage clustered settlement which 

makes planning of services predictable. 

The policy acknowledges the high level of transmission losses experienced 

whose costs are transmitted to the customers hence the high cost of electricity to 

customers. While there is reduction of technical losses through new 

infrastructure, commercial losses which are mainly due to illegal connection 

continue to persist because there is a substantial population who cannot afford 

the high costs of connection and maintaining the supply of electricity. These 

challenges are common in mushrooming low-income informal settlements in 

urban area who have limited access to modern energy sources (Butera et al 

2016). The situation is exacerbating the mushrooming of unplanned new 

settlements in both the rural regions and also the periphery of urban areas which 

can be traced back to the colonial period (Butera et al 2016; Singh et al. 2017). 

The Vision 2030 development blueprint also mentions a plan by the government 

to import electricity from Ethiopia where hydro-power technology is used for 

generating electricity. This does have a negative impact on the wider regions and 

is an environment development which may not meet the need for future 

sustainable energy supplies. 

On the other hand, the Vision 2030 development blueprint achieved most of its 

recommendations making a significant change in the energy industry. The 

change of laws governing the energy industry is one such big step as evident 

through the enactment of the Energy Act in 2006. Some of these achievements 

were; the amalgamation of the Electric Power Act No. 11 of 1997 and the 

Petroleum Act Cap 116 of 1994 to form the Energy Act 2006 which has 

incorporated other areas previously not covered in the other acts. 

 
Another achievement was the implementation of institution reforms which saw 

the establishment of the Energy Regulatory Commission (ERC) as a single 

independent energy regulator having a mandate to regulate all sector players in 
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the energy industry. One of the major achievements of this institution was the 

development of the electricity master plan known as the Least Cost Power 

Development Plan (LCPDP). This master plan was first developed to cover the 

period 2011-2030 and is periodically updated to make the electricity subsector 

sustainable in the long-term period. 

 
The Energy Act 2006 law ushered in a state-owned enterprise known as 

Geothermal Development Company (GDC) to oversee geothermal resource 

assessments and sale of steam to future Independent Power Producers (IPP) 

and Kenya Electricity Generating Company (KenGen) for electricity generation 

and other uses of steam. 

Unbundling the functions of Kenya Power and Lighting Company (KPLC) into two 

independent entities saw the birth of a new state-owned corporation named 

Kenya Electricity Transmission Company (KETRACO) taking the duty of 

electricity transmission and leaving distribution functions to KPLC. 

This was closely followed by transferring the functions of accelerating rural 

electrification from the Ministry of Energy to a new institution known as the Rural 

Electrification Authority (REA) and allowing Kenya Electricity Generating 

Company (KenGen) to access funds from private sector through an initial public 

offer (IPO) at the Nairobi Stock, which was another significant change witnessed 

in the energy industry in Kenya 

One proposal from the Energy Act 2006 which has not been implemented to date 

is the integration of the private or community sector to operate renewable energy 

power plants or hybrid systems and coexist with licensed electricity distributors. 

However, the recent enactment of the Energy Bill 2017 has recommendations to 

changes on Feed-in Tariffs regulation for homes and this shall pick up soon. 

Establishing sources of funding to all energy projects in the country remains a big 

challenge which policies are equivocal on the pattern to be followed by both the 

government and the private sector. The government stills depend on bilateral 

loans from development partners which may not always favour the policy 

proposals. For instance, the cost of new generation and transmission of electricity 
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for these proposed projects is mainly from bilateral loans from international 

agencies and hence these loans are at times pegged at market price. 

Consequently, industrial and commercial sectors are given a priority when it 

comes to extending the electricity grid because these customers meet part of the 

cost and have low risk of default in bill payment unlike the rural settlement where 

the risk is high because of low income and high poverty levels. Furthermore, 

evidence from a recent study has shown that there is minimal social impact of 

household electrification because of low consumption (Lee 2017; Lee et al. 2017). 

This is probably for rural households’ energy consumption being mainly from 

other sources and not electricity. It can be therefore inferred that the proposals 

contained in the Energy Act 2006 have favoured mainly the industrial and 

commercial sectors of the country other than the rural households’ sector. 

Another policy reform in the electricity sector was the creation of a domestic 

power pool which had a provision of wholesale and retail markets to create 

competition. This policy has not been implemented yet to benefit the consumers 

hence the KPLC still has a monopoly and the issue will need to be revisited. At 

present the recently enacted Energy Act 2019 empower the cabinet secretary in 

the ministry of energy to initiate the process of curtailing the monopoly of KPLC. 

The reduction of operating costs and freeing up of resources of isolated power 

stations through privatisation or concession, increasing lifeline tariff applicable to 

domestic consumers of up to 50 KW-h per month, and the transfer of rural 

electrification assets within the interconnected electricity network to licensed 

electricity distributors at cost consistent with the laws and policy reforms are 

proposals within the energy policy which have also not been implemented. There 

are no explanations or timelines for implementation or changes of plan although 

the current structure of the Ministry of Energy shows that they are yet to be 

implemented. 

While new electricity transmission lines have been constructed to reduce 

transmission and distribution losses which currently stand at 4.5 percent and 13.4 

percent respectively the cost of these losses are still passed over to the consumer 

through added levies in the bill(Nation Media Group 2015). This is a major 
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challenge since it raises the cost of electricity beyond most consumers whose 

income cannot sustain the cost of electricity thus reverting to cheaper options. 

Despite this challenge having existed for a long period, the draft national energy 

policy has no master plan or clear targets to be attained between transmission 

and distribution lines and could lead to a surplus of power with inadequate 

infrastructure to evacuate this power in Kenya and to neighbouring countries 

(Power Africa 2018). 

 
At the same time, the policy document has details of environmental impact 

assessment on the electricity generation plants but no information about the 

same assessment being done for the transmission lines. These projects are 

normally initiated at the same time, that is the Ministry of Energy. 

After reviewing the sustainability of electricity, a major source of clean energy in 

the country, the next source of energy to be reviewed is the fossil fuels. 

3.2.2 Fossil Fuels 

In this section, the sourcing and use of all petroleum products and coal are the 

source of fuels which shall be reviewed in this study. 

3.2.2.1 Petroleum 

This sub-sector can be classified as upstream, midstream and downstream. The 

upstream petroleum is mainly concerned with exploration of oil and gas, the 

midstream is concerned with refining of crude oil, importing and distributing of 

refined oil products to bulk storage centres. Downstream is to fulfil the function of 

distributing petroleum products to small and large consumers in the country. 

While the upstream section of the petroleum was not omitted in the Vision 2030 

blueprint, it is now in the energy draft policy has. The challenges currently 

experienced are the ineffective enforcement of these upstream laws and 

regulation, high costs of exploration, lack of a petroleum master plan and non- 

existence of gas price. Although the new enacted Petroleum Act has stated that 

the community shall be effectively involved in developing new policies, but these 

promises seems to be inauspicious. The community has over expectations 
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consideration since they have not come to realty in regard to petroleum 

explorations. 

The energy draft policy also contained a critical element requiring the 

strengthening of regional and international cooperation to promote data and 

information exchanges on oil exploration. Given that there are several oil 

exploration companies in the country, there is no evidence that there is sharing 

of data because of the domination by the multinational companies who normally 

have effective legal representation to address their interests (Vasquez 2013). 

The government has managed to enact a law of revenue sharing of this natural 

resource between the local communities and both the county and national 

government and hence ending the animosity, which had slowed the growth of this 

sector. In this respect, the government enacted the Petroleum Act 2019 in March 

2019 and new policies are expected to follow suit. This follows from the discovery 

of potentially high yielding offshore sites in northern parts of the country. 

For the midstream, the non-existence of an operational oil refinery and its 

uncertainty is a challenge to provision of petroleum products considering that the 

initial discovered crude oil in the country is being ship abroad for processing. The 

proposal by the government is for the Kenya Petroleum Refineries to be 

modernised through new investment (MoEP 2014). 

In section 2.5 of Vision 2030 Blueprint, the oil pipeline is one of the prioritised 

projects implemented between 2008-2012 period. While it is easier to extend the 

electrification projects from the existing grid, there is no strategic master plan to 

implement the oil and gas pipeline to increase access of the petroleum products 

to large population who reside in rural settlements. There is no detailed plan of 

expected consumption of LPG on households as in the electricity. Only a mention 

of constructing storage facilities for LPG to be used for cooking and boiling water 

but no mention of the required distribution network, a key aspect of accessing this 

source of fuel. 

This is against the new development in which study findings and energy policy 

identified Liquid Petroleum Gas (LPG) as a source of energy for cooking in 

households (KNBS 2010b). LPG has been highlighted as “clean” fuel due to the 
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low pollution within homes. In continuing to develop the LPG as a source of 

households’ energy but without a clear plan to substitute the current biofuel in the 

energy supply could become unsustainable. Nevertheless, the viability of LPG as 

option is worthy being explored so as reduce the use of bioenergy in cooking. 

While the repealing of the petroleum Act Cap 116 harmonised the functions of 

refinery and the distribution of petroleum products, the Kenya Pipeline Company 

(KPC) still remained as a sole distributor. The crude oil refinery function was 

liberalised and open to other players in the industry as in Energy Act 2006. 

In 2019, a new legislation Petroleum Act 2019 was enacted, this law introduced 

new approach to this industry because this department was under a new ministry. 

This law introduced new regulations and structures which are ambivalent and 

perhaps could be as a result of politics that seem to be shaping the energy 

policies in the country. 

Given that the energy policy has proposed a divestiture of government interest in 

oil refining and marketing and eventually in the Kenya Pipeline Company (KPC), 

this is far from being realised considering that petroleum is an industry which is 

influenced by international geopolitics which directly impact on demand supply 

dynamics. 

While the Ministry of Energy and petroleum started to implement a pilot project to 

increase the use of liquid petroleum gas (LPG), the are no plans to match this 

increased demand of LPG by investing in oil refining, supply and distribution of 

petroleum products throughout the country. One plans which seems to have 

succeeded although no evidence of data is the financing of strategic petroleum 

reserves by the government and the private sector equivalent to 90 days demand 

in the medium to long term that has been implemented for a period of over 10 

years. Although there seems to be little difference for the consumers as they do 

not benefit immediately when there is a drop-in price of the petroleum, it seems 

to work well for the marketing companies (MoEP 2014). 
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3.2.2.2 Coal 

 
Coal production which was initially under the Ministry of Energy was transferred 

to the Mining Ministries although there are not official communication when this 

process took place. Despite exploration sites having been identified, there is little 

activity to report from this sub-sector. Even the planned coal fired electric power 

plant has not taken off. It is assumed that there is intervention from the climate 

change lobby group who are campaigning for the abandonment of coal fired 

power plants due to high level of pollution from this fossil fuel. 

 
While coal production is not significant compared to other sources of energy, the 

government should adopt the best practices in coal usage in electricity generation 

by generating new policies which should be accessed by prospective investors. 

It is anticipated that the government shall enact environmental laws which shall 

be supreme to energy law when using coal as a source of fuel. 

 
3.2.3 Bioenergy 

With the findings of the sessional paper no. 4 of 2004 having established that 

bioenergy is the main source of fuel for rural households, this section would 

present a review on the use of woodfuel, biofuel, cogeneration and municipal 

waste are the source of energy. 

3.2.3.1 Wood fuel 

The objective of this policy on woodfuel is to ensure a sustained supply and 

minimal environmental impact caused by woodfuel consumption. Past studies 

have shown that a deficit between the supply and consumption biomass energy 

in households in the country of 20,095,105 tonnes in the year 2000 and projected 

to increase to 33,856,589 tonnes in the year 2020 (Ministry of Energy 2002). 

While strategies were put in place to reduce this deficit through the promotion of 

the Agro-Forestry programmes in the country, the challenge has been 

exacerbated by the loss of forest land due to increased demand of agricultural 

and settlement land (Ministry of Energy 2004). 

While it is acknowledged in section 2.2 of the Vision 2030 policy document that 

the magnitude and intensity of commercial energy use has a correlation with 
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economic growth (Ministry of State for Planning National Development 2012). 

The policy has no strategy to promote the use of fuel that is environmentally safe 

despite the research findings having shown the extensive use of woodfuel in rural 

communities and urban poor (Government of Kenya 2008), 

On the other hand, a single sentence in the second paragraph of section 2.2 in 

the Vision 2030 blueprint acknowledges only once that woodfuel is a source of 

fuel for the rural communities and urban poor. This shows that the policy 

document has a critical gap in meeting sustainability criteria of energy supply. 

This should have been an important aspect of this policy considering that the 

sessional paper number 4 of 2004 on energy has shown that woodfuel plays a 

key role in the household energy needs of the country and acknowledged in 

section 2.3 (3) of the policy which shows results from two major studies that 

woodfuel is a major source of households’ energy use in the country (Ministry of 

Energy 2002). 

 
In addition to the above, the implementation plans of the sessional paper number 

4 on energy, the short term 2004-2007, the medium term 2004-2012, and the 

long term 2004 -2024 period projects have focused on commercial fuel mainly, 

electricity and petroleum as the only source of fuel and none for woodfuel. This 

implies that the policy is skewed to promoting only electricity and petroleum 

projects (MoE:2004). Similar observations can be made from in the Vision 2030 

blueprint as to regards to sources of energy that support development for rural 

communities where the government plans to increase access to electricity and 

liquid petroleum gas (LPG) in the rural areas (Ministry of State for Planning 

National Development 2012). 

 
Another a survey was commissioned by the government, the National Population 

and Household Energy Use Census report revealed that biomass provided 90 

percent of the country households’ energy needs (KNBS 2010a). Given that this 

information is available to energy policy makers, there is no strategy plan to 

address the development of this crucial source of fuel either in the Vision 2030 

blueprint or in other energy policy documents. 
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While it is acknowledged in the sessional paper number 4 on energy in section 

4.3.1(2) that this is a multidisciplinary task and a concerted effort of the Ministries 

of Energy, Agriculture and Environment and Natural Resources is needed to 

come up with an integrated energy policy (Ministry of Energy 2002), there is little 

progress made in this respect. However, the Environmental and Natural 

Resources Policy and the Forest Policy have stressed the urgency to address the 

problem of deforestation, although omitting the use of woodfuel as a source of 

fuel which partially contributes to this problem (Republic of Kenya 2013; 

MoEWNR 2014). 

While findings have shown that there is competition for 20 percent of the dry land 

of the country for agricultural farming, forestation and settlement (MoLPP 2017), 

there is no evidence of any initiative to harmonise policies on this by respective 

ministries to address challenges arising from these activities considering that 

population growth puts pressure on land to provide more food and fuel use for 

households. 

Section 2.5.4 of the land policy acknowledges that access to energy resources 

has an impact on land use. However, the role of woodfuel as a major source of 

households’ energy in the country that is supplied mainly from forests and 

agroforest farming is not highlighted. There is no plan to dedicate parcels of land 

for commercial tree planting in any part of the country as previously 

recommended by the Integrated Woodfuel Development Strategy for Kenya 

Reports 2008-2012 (Mbuthi 2009). This is an indicator that woodfuel has not been 

accepted by policy makers in Kenya as a source of energy. 

Recent findings from studies conducted by the World Bank indicate that 73.44 

percent of the population reside in rural areas (The World Bank: 2017). There is 

a likelihood that this development impacted negatively on the environment and 

natural resources considering that the population in Kenya is concentrated on 20 

percent of productive land (MoLPP 2017). Given that over 84 percent of the rural 

population use fuelwood and charcoal as source of fuel for households’ energy 

needs (KNBS 2010b), it is critical for the land policy to consider the settlement 
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pattern so that the forests and agroforestry are increased if not maintained for the 

wellbeing of the people. 

While it is acknowledged in section 3.5 (10) of the National Energy Policy (the 

sessional paper number 4 of 2004 on energy) that there is no favourable legal 

framework for charcoal production, distribution and marketing (Ministry of Energy 

2004), the revised draft of the policy has not addressed this aspect as this is a 

major challenge to environmental degradation and pollution. 

It is important to note that a crisis in the biomass sub-sector is imminent because 

the Draft National Energy and Petroleum Policy in section 3.3.3 has 

acknowledged the importance of biomass in supply of wood fuel supply and 

proposed management and initiatives, however, the strategy to implement these 

proposals is obscure because most of the proposals are found in previous 

reports, for instance in section 3.4.5 of the Sessional Paper 4 of 2004 and the 

Integrated Woodfuel Development Strategy for 2008-2012 and no action has 

taken place. 

3.2.3.2 Biofuel 

The importance and challenges of supply of biofuels are clearly articulated in 

section 3.5 of the draft energy policy. However, there is no strategy to realise the 

aim of these proposed policies because there is no mechanism to optimise land 

use where energy production policy will integrate with agricultural production to 

support biomass for fuel production. 

For instance, the production of Power Alcohol by the Agro-Chemical and Food 

Company (ACFC) for fuel in the country stopped because a clear strategy to 

enhance this technology to compete with fossil fuel was not there and the 

blending cost raised the final price which was high when compared with that of 

fossil fuel (Trindade et al. 2013). 

Similarly, recent studies have shown that there is a high potential to produce Bio 

diesel in the country, but it seems to be a mirage. Mobilisation of resources for 

research and development seem to be the best option available to facilitate the 

realisation of biofuel production in the country going by the findings of the 
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biodiesel research and development refinery project that was funded by the 

Kenya Climate Innovation Centre (KCIC). The centre started, 2014 in Nairobi with 

an output capacity of 13,000 litres per and was estimated to rise to 48,000 litres 

by the year 2017 (MoEP 2014). 

Biogas is the other renewable energy source with high potential and could 

supplement biofuel as source of households’ energy in rural homes in the country. 

Both the national energy policy and the draft energy policy acknowledge the high 

potential for this source of energy. However, the lack of awareness, the lack of 

skilled technical manpower, the high upfront cost for domestic and commercial 

biogas plant equipment, and inexistence of research design and development 

has led to limited uptake (Ministry of Energy 2004; MoEP 2014). While the energy 

policy has underscored the benefits of this technology, there is urgent need to 

promote this technology because of its advantages which include among others, 

its capacity to supplement biofuel use as households’ energy, reduction in the 

rate of deforestation, reduction of greenhouse gas (GHS) emissions (Sovacool et 

al. 2015). Other study findings have shown that biogas use can reduce back 

problems for women who collect fuelwood and also reduce the over reliance on 

fuelwood as source of household energy (Dohoo et al. 2013; Berhe et al. 2017). 

Against this backdrop, it is imperative to devise best strategies which can mitigate 

against barriers to promotion of this technology which is crucial to energy poverty 

reduction in the country (Hamid and Blanchard 2018). Developing a master plan 

shall be the only successful way to successfully implement this project as well a 

strong institutional and legal reforms in the energy sector. 

3.2.4. Other Renewable Sub-sectors 

The planned activities of other renewable energy in production of electricity 

hydropower, geothermal, solar, wind, cogeneration and municipal waste are 

discussed in this policy. The detail strategy in this policy is reviewed for each 

source of renewable as follows: 

3.2.4.1 Hydropower 

While it is acknowledged in section 3.3.1.2. of the draft energy policy, the potential 

of electrical energy generated from hydropower plants in the country is 

proportional to the amount of water in the dam (Ministry of Energy and Petroleum 
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2014), there is no evidence of plan to improve the flow of water to the dams. Also, 

in section 16 of the executive summary, it is mentioned that low levels of water in 

dams is because of variations in hydrology and climate but the policy has not 

provided any strategic plan to cushion adverse effects. Although this challenge 

also falls under docket of the Ministry of Environment and Natural Resources, 

there is no policy recommendation to this effect so as to provide tangible solution 

which should be legally enforced in conserving the water catchment areas and 

increase the forest area coverage and in turn increase rainfall. 

While the ministry of energy proposals has incorporated the small hydropower 

plants, the implementation roadmap is not clear, and this has seen few players 

venturing into these projects where financial risks are not known and ought to be 

catered for in the policy framework. 

A feasible proposal would be setting up an inter-ministerial taskforce 

encompassing the Ministries of Energy, Environment, Water and Natural 

Resources, Forestry Department, Agriculture and Lands to develop an energy 

masterplan and initiate solution to hydrology and climate changes challenges. 

3.2.4.2 Geothermal energy 

While the current government strategy has increased investment in this sector to 

generate more electrical energy from geothermal sources, there is no mention of 

the plan so mitigate against the adverse environment effects and socio- 

economics impact on the people living in the locality of geothermal power plants 

because the impact of these phenomena may cause harmful effects if not 

managed at the early stages of development (Mariita 2002). A typical example is 

the production of hydrogen sulphides from the geothermal power plants that can 

cause unfavourable effects on the environment (Acurex Corporation 1980). 

Although there is Geothermal Act 2012 which governs the exploitation and use 

of this resource for electricity generation, there is no policy to guide this sector 

and mitigate against challenges like community involvement and resistance 

(Omenge 2013), which have not yet been solved because the energy policy has 

not addressed the sector. 
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3.2.4.3 Solar energy 

One of the recommendations of the draft national energy policy is the 

transforming the Rural Electrification Authority (REA) into Rural Electrification 

and Renewable Energy Corporation (REREC) as a lead agency in implementing 

renewable energy projects in the country (Government of Kenya 2019a). In 

tandem with this, there is a new legal framework to govern the Feed-in Tariff 

implementation whose main objective is to encourage the use of renewable 

energy. This is a remarkable development in the renewable energy sector since 

this institution shall perpetuate the use of renewable energy in the country. 

While the use of solar to generate electricity and hot water has significant social, 

economic and environmental benefits for a developing country like Kenya, the 

government investment is mainly on mini-grids to generate electricity. While there 

was a subsidy to the solar water heating(SWH), recently parliament annulled the 

Energy (Solar Water Heating) Regulations, 2012 which had a timeline of 

implementation (National Assembly 2018). This retrogressive development 

comes into play against the recent findings that the use of Solar House Systems 

(SHS) has contributed to the improvement of living standards in Kenya (Bouille 

et al. 2012; Stojanovski et al. 2017). 

The absence of a comprehensive policy to promote this technology to target 

households in the rural villages is an indication that the current policy is skewed 

towards generation of electricity for the grid systems. This may be attributed to 

either laxity of the policy makers or the influence of colonial legacies where 

biomass was not considered as a source of energy. The other option is the weak 

civic education on the role of biomass in both households and environment and 

absence of political will in this source of energy. 

The recommendation in draft national energy policy on the Feed-in Tariff which 

only focuses on generation of electricity for grid should include regulation of the 

quality of solar products in the market among them solar house system (SHS), 

so that there is a guarantee of energy security in the country. 

While there is a comprehensive list of achievements of solar energy application 

in the country such as crop, fish and wood drying, electricity generation for 
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households and telecommunication facilities, water heating in hotels, hospitals 

and institutions of higher learning ad solar home systems (SHS) for rural 

households (Acker and Kammen 1996) the energy policy has not fully embraced 

the findings. 

Although the application of SHS is a success project with Kenya leading in the 

World in installations of the SHS, challenges associated with financing of projects 

and competent trained technicians to match the demand still remain major barrier 

to the success of this technology (Acker and Kammen 1996). The intervention by 

the legislature in implementation of the Energy (Solar Water Heating) 

Regulations, 2012, due to high upfront costs of implementation are some of 

typical challenge which still exist because of limited public awareness about the 

benefits of embracing solar technologies (National Assembly 2018). 

3.2.4.4 Wind energy 

Kenya currently has the biggest investment in wind power energy project in Africa 

led by the flagship project of the Lake Turkana Wind Power company (LTWP) 

with expected output of 310 MW. This is an indication of the high potential of wind 

energy in the country. However, the current strategy from the policy implementers 

seems not to prioritise generation from small turbines for households which could 

be as a result of inadequate policy (Davis & Shirtliff 2019). Where as in section 

3.8.3 of the draft national energy policy strategies on wind energy look feasible, 

there is no mention of exploring this source of energy in the rural areas other than 

on feeding the national grid. 

3.2.4.5 Cogeneration 

Co-Generation is one of the sources of energy where biomass from sugar 

factories are used to generate electrical power and in Kenya. For instance, 

Mumias Sugar Company is a successful venture which has an installed capacity 

of 38 MW. Although this project has been embraced by the government it is still 

the only one in the country (Ministry of Energy and Petroleum 2014). To increase 

electricity, the current state of sugar factories some of which are under forming 

or likely to be declared bankrupt due to poor management and corruption need 

to be addressed (Wanyande 2001). It is evident that the synergy of both the 
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Agricultural and Energy Policies are required to realise the envisaged the 

production of 60 MW of electricity from sugar factories in the country (Ministry of 

Energy and Petroleum 2014). Again, the focus of the Energy Policy is to supply 

electricity to the national grid serves mainly industries and urban areas but not 

energy for the rural households. 

3.2.4.6 Municipal waste energy 

Municipal Waste is indicated in the draft as a potential source of electricity 

generation. However, inadequate data and information on potential of municipal 

waste makes it difficult to exploit this resource. Given this background, a study 

on the feasibility of this resources would be the first phase to be undertaken 

followed by a pilot project. In the absence of this, the information in the draft policy 

may be treated as a speculation and the outcome may take any direction. In view 

of this, it is probable to conclude that the policy has made assumptions which are 

not sustainable. However, in the European Union and other western countries 

municipal waste has started to be used in generation of electricity as well as in 

providing heat in distant heating. As such some more work has to be done. 

3.2.5 Feed-in Tariff (FiT) Policy 

 
The Feed-in Tariff policy is an instrument for promoting generation of electricity 

from renewable energy sources by allowing power producers to sell renewable 

energy generated electricity to an off-taker at a pre-determined tariff for a given 

period (Ministry of Energy 2008). The policy applies to energy produced from the 

following sources; small hydro, geothermal. Wind power, solar, biogas and 

biomass. 

 
The Feed-in Tariff emanates from the strategies spelt out in sessional paper 4 of 

2004 on Energy where other sources of renewable energy are encouraged 

because of advantages associated with electricity from these sources. In this 

respect, the Energy Act 2006 Part V section 103 empowered the Ministry of 

Energy to promote the development and use of renewable energy technologies. 

This therefore necessitated the formulation and subsequent publication of the 

Feed-in Tariff Policy in April 2008 and revised versions in January 2010 and 

December 2012 to accommodate new changes in the renewable energy sector. 
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While the aim of the FiT policy is to make the electricity industry in Kenya improve 

its rating as an attractive destination for potential private investment by exploiting 

the abundant renewable energy sources in Kenya, there still exist some 

challenges which the policy should overcome. Firstly, the growth of the industry 

did not match the demand, a problem caused mainly by delays in implementation 

of the project (Omenge 2013). Secondly, the slow process of investment due to 

the strict requirement by lenders for payment of guarantees. Thirdly, inadequate 

human capacity, and fourthly, community compensation and benefit sharing as 

well as national and county government revenue sharing (Omenge 2013). 

 
Whereas the feed-in tariff policy is assumed to promote energy sources with high 

environmental integrity and reduced greenhouse gas emissions which are 

economically competitive and increase energy supply security, there is no 

mention of the challenges of adopting this policy. Existence of limited direct price 

competition among project developers is one advantage mentioned however, the 

cost allocation across ratepayer class is difficult and the payment levels are often 

independent of what is indicated in the market and the prices in the near term 

may be influenced upwards and high up-front costs of renewable energy 

technologies which are not addressed (Couture et al. 2010). 

 
While the aim of this policy was to bring a balance by increasing the portfolio of 

renewable energy in countries which heavily relied on fossil fuels, the aim of 

Kenya was more focused in increasing the electrical energy portfolio. Considering 

this background, the policy needs to safeguard the consumers from investors 

who may take advantage of the situation and overprice the project costs. 

 
Due to low load demand and the dispersed nature of most rural settlements in 

the country, it has become expensive to continue extending the grid to serve 

households in these regions (Belward et al. 2011). Based on this account, the FiT 

policy has not provided a strategy for the off-grid systems which were envisioned 

to play a key role to access of electricity into the rural areas. 

 
The recommendations in section 3.11.3 of the draft policy on the Feed-in Tariff 

policy tend to suggest that these are two separate documents because the small- 
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scale renewal energy sources are not linked to the gig renewable energy projects 

but, this is should to be the case. In this context, a working frame to merge the 

two policies would be stated which may be in the form of a laws. 

The draft has acknowledged that there a need for research and development to 

ascertain the level and extent that renewable energy technologies can be 

exploited. The finding of the study shall then provide the basis for policies that 

facilitate the development of a master plan and provide feasible solutions to 

increase the supply of energy mainly in rural areas. 

It was proposed that the government design incentive packages to promote 

private sector investment in renewable energy and another off-grid generation. 

The process of implementing this proposal seems to be slow because the role of 

the private sector in development of renewable energy projects in the country is 

obscure given that Kenya Renewable Energy Association (KEREA), the umbrella 

organisation of private sectors participating in renewable energy projects has not 

been recognised in the recently enacted 2019 Act or the energy policy. One 

option to promote these activities is through attractive bulk tariff regime. However, 

there is no evidence to show the progress of promotion except for the initiative of 

few sugar companies which is driven by cutting production costs (Kenda and 

Shrivastava 1992). 

3.2.6 Energy Efficiency and Conservation 

While energy efficiency and renewable energy are regarded as twin pillars of 

sustainable energy policy (Prindle 2007), the same principle has not been 

reflected in current energy policies in Kenya. There is more information of bilateral 

funding towards generation of electricity from renewable energy sources and 

compared to the energy efficiency and conservation sector in the 

country(Copenhagen Centre on Energy Efficiency 2015). This therefore shows 

the gap in policy where the two sectors should be funded proportionally especially 

in generating data to identify the energy gaps. 

In section 3.5 of the “Kenya Vision 2030”-The Popular Version blueprint, its 

acknowledged that the supply of energy will increase and become cheaper with 

increased efficiency in energy consumption (Government of Kenya 2007). 
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Therefore, there will be an increase in the level and intensity of commercial 

energy use in the country, which calls for use of energy efficiency and 

conservation technology as methods to increase energy supply synergies. 

Although the sessional paper number 4 of 2004 and draft national energy policy 

have outlined the challenges in improving energy efficiency, mainly awareness 

and sensitisation, there have been success cases in the industrial sector as 

reported in section 5.1.5 of the draft energy policy. A typical case is the UNDP- 

Global Environmental Facility-Kenya Association of Manufactures (UNDP-GEF- 

KAM) project where huge saving of energy has been achieved in industrial sector. 

While there is a strategic plan for energy efficiency and conservation for the 

industrial sector, there is none for domestic and commercial services. For 

instance, the Energy Act has provision for establishment of the Centre for Energy 

Efficiency and Conservation (CEEC) which has been in existence since 2006, but 

there none for domestic and households’ energy. Even this CEEC is not fully 

operational according to the structure set in the Energy Act. The absence of 

operationalising this institution in not good because there is a lot of energy 

wastage in the domestic and commercial sector as revealed by literature on 

energy savings. 

Despite the delineation by the draft energy policy of the challenges of 

implementing energy efficiency and conservation in the country, the households’ 

sector is not included in this document although this sector experiences a 

substantially huge amount of waste energy. Transforming the CEEC from its 

current amorphous state to a structured organisation with legal status shall be 

step forward to the success of the Energy Efficiency and Conservation 

Programme, one of the pillars to achieve sustainability in the energy industry in 

Kenya. 

The recent development of the nullification of the penalty imposed on those who 

have not installed solar water heaters by the Energy (Solar Water Heating) 

Regulations, 2012 was annulled by parliament in its entirety because it 

contradicted the Energy Act 2006 (National Assembly 2018). This development 

is an indication of limited awareness about the benefits of solar energy 
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technologies and the effective involvement of stakeholders in formulating this 

regulation could have stopped this negative development. Therefore, the 

implementation of solar water heating technology in residential and commercial 

premises as stipulated by the regulation continue to face a serious challenge in 

the form of high upfront costs will take a little longer to achieve the set targets. It 

is also a reflection of the kind of platform which energy policy makers operate 

from when implementing policies using a legal framework. 

The Supply Side Energy Efficiency and Conservation is one of the policy in the 

government will continue to promote although there is no road map of this 

implementation (MoEP 2014). Although there are reports of energy audits having 

been conducted for most industries, there is no publication done to reveal the 

nature of results obtained for future comparison in other sectors of the energy 

industry. 

The transport section is another area in which energy efficiency improvement 

could be achieved. Taxation is one of the method proposed to increase energy 

efficiency and conservation in the transport sector which consumes over 62 

percent of petroleum consumption in the country (OECD/IEA 2014). However, 

minimal change was achieved although this is what the government has used for 

a long time to achieve this goal (MoEP 2014). Enforcement of the fuel economy 

standards is the other proposed method to increase efficiency however, there is 

little implementation that has not taken place although the industry experiences 

low efficiency of fuel consumption (MoEP 2014). Raising awareness and creating 

alternative transport have been proposed by the government for implementation 

but nothing has been implemented. 

While it is implied in the draft policy that energy efficiency and conservation is the 

saving of energy through its wise and rational use, most proposed projects and 

programmes demonstrate that these activities are skewed towards energy 

efficiency rather than conservation (MoEP 2014). Going by the definition of 

energy conservation as the behavioural practices, which results in using less 

energy, such as turning lights off when leaving a room, there is no plan or strategy 

in the draft policy to promote this programme in all energy sectors of the country. 
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Against this backdrop, there is need for review of this key sustainability aspect 

because change of choices and practices of energy use shall save significant 

amount of energy and hence money which can be put into other use. The other 

reduction is that of greenhouse gas emissions (GHG) which contributes the global 

warming and in turn the catastrophic events due to global climate changes. 

3.2.7 Other Key Issues 

In order to assess the impact of energy production on the environment, the 

environmental management and land policies were reviewed in order to establish 

the sustainability of this resource as follows 

3.2.7.1 Environment 

In section 3.5 of the Vision 2030 blueprint (popular version), it is acknowledged 

that increased efficient energy consumption is one of the key methods to increase 

energy supply. However, issues touching on environment left out (Government 

of Kenya 2007). Due to anticipated industrial activities there will be an increased 

both in level and intensity of commercial energy use in the country mainly fossil 

of fuel and electricity which shall contribute to environmental pollution through 

emission of greenhouse gases. In section 5.8 of the sessional paper 4 of 2004 

on energy, there is no strategy to curb environmental impact resulting from either 

consumption or production of commercial energy in industrial, commercial and 

domestic sectors. 

The draft energy policy has indicated that some aspect of environmental policies 

is documented particularly the evaluation of environmental impact assessment in 

construction of power plants. However, there is no environmental report required 

to assess the CO2 emissions associated with the process of generating electricity. 

This is a big challenge especially for diesel and coal power plants. 

While over 80 percent of domestic energy needs, timber for construction and 

trees for the regulation of water to hydro power plants are provided from forests 

(MoEWNR 2014), the energy policies have not accommodated the crucial role of 

forests in the households’ energy supply. However, the forest policy has 

underscored the role of forests in meeting energy needs of the country especially 
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fuelwood and charcoal. The policy has even proposed for commercialisation of 

production and regulation of transporting charcoal (MoEWNR 2014). 

In addition to the above, the Environmental Management and Co-ordination Act 

2018, also mentions the conservation of energy and planting of trees or woodlot 

as one of the activities to be implemented to protect and conserve the 

environment which should be done in conjunction with the lead agency (Republic 

of Kenya 2015). Unfortunately, none of the energy policies have picked this 

important aspect. This calls for the need for integrated approach to energy 

policies formulation. 

Against this backdrop, the current energy will not be sustainable if it does not 

incorporate a clause which links to the forest policy because the supply of 

woodfuel and charcoal a major source of households’ energy use. In addition, the 

Integrated Woodfuel Development Strategy for Kenya 2008-2012 report initiated 

by the Ministry of Energy proposed that woodfuel and charcoal production be 

commercialised (Leach and Gowen 1987; Practical Action 2010). 

It is important to argue that there is an imminent crisis in the supply of woodfuel 

due to increased demand of the increasing number of households in the country 

going by recent events where residents of Kitui County torched a vehicle 

transporting charcoal to other urban areas (Star Reporter 2018). 

3.2.7.2 Land 

Sustainable human settlement in the country has been delineated by the land 

policy as a setting for people to enjoy healthy, productive and well-integrated 

lifestyles (MoLPP 2017), and therefore it is important to have a strategy to govern 

activities which impact people’s lives considering that population increase has 

impact on land use. 

While land plays a key role in economic productions of in a country, there is need 

to improve the management of this natural resource which provide essential 

services for the development of human wellbeing so that pressure constant 

pressure from increasing rate of population growth is brought under control 

(MoLPP 2017). The process should entail an integrated planning on land use 
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through apposite physical planning of human settlement and best land use 

practices which in turn lead to less pollution and better waste management 

(Arnott 2008; EPA 2017). 

It is also important to note that there is a likelihood of the country experiencing 

natural disasters caused by negative impacted of human activities such as poor 

agricultural land use, poor soil and water management practices, deforestation 

and grazing if they are not abated (MoLPP 2017). Planned settlement, forestation 

and improved management practices of soil are some of the main activities that 

improve the quality of land. 

Recent statistics show that 73.4 percent of the population reside in rural areas 

(The World Bank: 2017), and so there is bound to be a big impact on natural 

resources and environment considering that this population is concentrated 

within 20 percent of productive land (MoLPP 2017). Given that over 84 percent 

of the rural population use fuelwood and charcoal as source of fuel for 

households’ energy needs (KNBS 2010a), it is important for the land policy to 

consider the pattern of human settlement so that the forests and agroforestry are 

increased to match the increased demand of fuelwood from population increase. 

Against this backdrop, the draft national energy policy has not advocated for 

appropriate physical planning so as to specify future settlement locations in order 

to accommodate population increase in rural and peri-urban areas, which would 

enhance access to energy resources through long-term planning to match 

population growth. For instance, settlement in rural areas is scattered and this 

set up has high distribution costs of electricity which are uneconomical in the long 

run (Arnott 2008). The cost of constructing electric power lines is high in scattered 

settlement compared to one with high concentration of people. 

 
An apposite land policy is therefore one that considers among others, access to 

energy resources, storage and distribution of energy to industries and residential 

areas shall significantly reduce pollution because there is a clear demarcation of 

land for settlement, cultivation, forestation and reserve (Arnott 2008). 
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With this approach, there shall be increased reliability of energy supply and 

enhanced access to energy services. With a good plan in place there shall be no 

overloading of electricity distribution lines because of controlled building whose 

capacity is known. Unlike the current trend with overloading of the power lines 

and illegal connections which the electricity distributor company is unable to 

connect more consumers other than replacing the transformer with one of higher 

capacity, which is an expensive venture. 

Therefore, the land policy plays a critical role in increasing access to energy 

sources at affordable costs while maintaining a healthy environment. 

3.2.7.3 Devolution and Provision of Energy Services 

While devolution of energy services to 47 counties is intended to increase access 

of energy in the rural villages, the draft energy policy has little to show how both 

the county and national governments shall complement each other in terms of 

policy formulation and implementation. The biggest challenge to devolution is a 

shortage of qualified professional energy policy expert at county governments to 

draft policies which shall meet the current sustainable energy challenges. 

3.2.8 Conclusion 

 
The findings from the review of the literature reveals existence of commitment to 

increase production and supply of energy in the country to facilitate the objectives 

of Vision 2030. One of the strategies to this effect is the is the review of the energy 

policy and enactment of legislations targeted at the energy sector. 

 
Nevertheless, one issue came out clearly from this review, there is a differential 

provision of energy to both urban and rural areas. The urban areas are where 

there is established electricity grid and high presence of most industries while the 

rural areas have none and are yet to access the modern energy sources. There 

is a third group, the peri-urban, which is a small population but soon would 

increase at the expense of the rural area because of the kind of development 

experience which shall have an impact on the shift of population settlement 

pattern in the country. The focus of this discussion shall therefore present the 

findings of energy provision to both urban and rural settlement. 
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The provision of urban planning is not captured in the energy policies. This sector 

of settlement experienced rampant residential development due to increased 

demand of housing which in turn increased the demand energy supply. As such 

if this is not considered, the sustainability of energy in this setup shall be highly 

compromised. 

 
The findings revealed the main challenge in urban settlement mainly cities and 

towns as that of capacity planning although they had access to modern energy 

for over a century. As a matter of fact, any new power plant in this period tended 

to bridge the energy gap due to increased demand of energy needs in urban 

settlements. These are areas which have experienced high consumption of 

electricity, petroleum and charcoal fuel. 

 
Incidentally, the bulk of commercial energy is consumed by industries are found 

in the urban settlement. This shall then imply that the major beneficiary of Vision 

2030 would be the urban areas since there is a likelihood of rural-urban migration 

as experienced in the past. 

 
The findings showed elaborate and progressive plans to increase electricity, 

fossil fuels and LPG to households and urban areas however, environmental 

issues were not mentioned. The mitigation action plan of environmental 

challenges due to the use of fossil fuels in the transport sector and households’ 

energy efficiency and conservation were conspicuously missing from the 

strategies mentioned in the energy policy and legislation documents. The 

provision of urban planning in the energy policies since this settlement experience 

rampant residential development due to increased demand of housing which in 

turn increase demand for the sources of energy supply. As such if this is not 

considered, the sustainability of energy in this setup shall be highly compromised. 

 
The rural settlement where majority of the population reside has been dependent 

on biomass as a source of energy for a long period. This is the larger population 

which the Vision 2030 blueprint would wish to change their living standards 

through increased economic activity. The policies have identified rural 

electrification as one of the major projects to increase access of modern energy 
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to these areas. There is appropriate plan which have increased the number of 

households who are connected to the grid, but the economic viability seems to 

be a challenge as most households’ lack economic surplus to continue paying for 

the usage. The findings show that there is limited promotion by policies the use 

of non-grid renewable energy sources which may be cheaper and tend to serve 

the needs of the rural population. Findings have shown success of these projects 

in some area but the supply of grid electricity seems the preferred option. This 

seems to suggest that the policy makers have borrowed a model of the western 

countries for electricity distribution which shall be expensive in the long run unlike 

alternatives from renewable energy. 

 
While fossil fuel for use in urban settlement has a good distribution network, in 

the rural settlement, it is the opposite. The findings revealed that very little has 

been done to increase access of this fuel especially LPG distribution in the rural 

settlement. There is no new storage in urban areas to promote the distribution of 

this product in bulk or through pipeline. The use of LPG to supplement biomass 

in the rural area is still a big challenge because there are strategic storage 

facilities in the country as is the case in developed countries and this implies that 

use of biomass would take long time to change. 

 
This study has revealed two issue which are not adequately addressed by the 

energy policies; the use of biomass as a source of energy for rural households 

and, environmental challenges associated with energy use in rural villages. The 

forest and environmental policies acknowledged the use of forests as source of 

fuelwood and charcoal and implication on the environment however little is said 

in the energy policies. Although use of other renewable energy sources like 

biogas were identified as alternatives to the use of biomass, there is no elaborate 

plan or recommendation in the energy policy to support its development. 

 
Due to challenges associated with scattered development in rural areas which 

inhibits increased access of energy use like the distribution of LPG, there is no 

provisions in all the policies to accommodate clustered settlement in rural areas 

as is the case in Western countries which reduces distribution create more room 

for agriculture and forest development. 
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Since more than half of the country is arid and semi-arid area, there is a need for 

concerted effort to advocate for the importance of developing woodfuel resources 

in the country. The initiatives to plant trees in the semi-arid areas to increase the 

supply of fuelwood and charcoal shall also increase both farming and economic 

activities in addition to reduction of GHG which a challenge to environment is. 

This calls for institutional reform which shall place biomass at the same level as 

electricity and petroleum because it serves as a source of fuel and as a reduction 

to greenhouse gas emissions. 

 
The land policy therefore plays a crucial role to sustain a reliable energy industry 

Kenya. This is supported by recent data which shows that biomass provides over 

30 percent of the country energy needs besides other industrial products (Ministry 

of Energy 2002). Better land policy to conservation water towers is also critical to 

sustenance of rivers that feed the reservoirs of all hydropower plants in Kenya 

(Nackoney J et al. 2007). 

 
In the conclusion, a number of challenges were identified were identified which 

the current energy policies and legislation have not addressed. The outstanding 

ones was provision of energy to rural areas, provision of clean energy to 

households and mitigation of environmental challenges. The next section 

therefore presents a discussion of the energy gaps unveiled in the policy and 

legislations documents. 

 
3.2.9 The Gaps in policies 

The following issues emerged from the review as areas which have not been 

addressed. The first issue was the disparity of energy supply among the urban 

and rural settlements. Secondly, the policies lacked clear plan to address the 

distribution of energy to both urban and rural settlements. Thirdly, the absence of 

a mitigation strategy for environmental pollution from energy use. Fourth, low 

usage of non-grid sources of electricity. Fifth, lack of plan to explicit strategy on 

exploitation of bioenergy resources in the country. And sixth, lack of master plan 

on landuse which is a key determinant factor in settlement. The discussion of 

these gaps is as follows: 
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a) The evidence from the review of these policies confirmed that current energy 

policies are skewed to increasing commercial and industrial energy mainly 

electricity and petroleum. This development means that there is less 

emphasis on other sources of energy particularly those used in the 

households. With this kind of setup, it is deduced that the focus of the 

government has been on developing the electricity and petroleum sectors. 

 
b) The households’ energy use and supply were not been adequately addressed 

in these policies despite this sector has the highest percentage of national 

energy consumption. For instance, the policy document has omitted the 

energy supply from biomass which provides over 80 percent of the rural 

households’ energy. The data of petroleum and households’ energy 

consumption pattern are not readily available, however data for electricity is 

available. Electricity sector data covers on investment and the consumption 

patterns. Households energy access and security issues are not addressed 

by any of these policies. 

 
c) The environmental impact due to consumption of energy in the country is not 

articulated in any of these policy documents. In spite of available literature 

which show that households and transport sectors lead in emitting gases 

which harmful to human health and the environments, these policies did not 

have information to that effect. 

 
d) There is no master plan for distribution of LPG for use in the rural villages 

although it was proposed as a fuel of choice instead of paraffin. There is little 

evidence to show that there is a planned distribution networks in the rural 

villages so that these rural homes they can easily access this commodity. 

 
e) There is a need to bring on board the regulation and support of the solar home 

systems renewable energy technology. This is due to the current zero tax of 

these products that allows importation of these products without a guarantee 

of reliability except for some few companies. 
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3.3 Theoretical Framework of the Study 

In this section, a structure and arguments of theories of the sustainability concept 

are reviewed. The conclusion of the discussion will then underpin the ontology, 

epistemology and methodology for this study. This study will provide a brief 

history of evolution of this concept and this in this study, a methodology based on 

a new model will be proposed. 

3.3.1 Definition of Sustainability 

Sustainability as a concept can mean different things to different fields of study. 

That means many ontological arguments emanate in different realms of studies 

about this concept. Therefore, a delineation of this concept is critical at the outset 

of any study the concept is applied. 

The rudimentary definition of the term “sustainability” relates to the capacity to 

maintain a resource or process at a desired level over a long period of time 

without causing harmful effects to the environment (Jenkins 2010). But also, (Kidd 

C. 1992) argues that this concept was first used in 1972 in a British book titled 

“Blueprint for Survival” which covered issues affecting the future of humanity. 

Again this concept was used in 1974 by economists in United States of America 

to indicate zero economic growth (Kidd C. 1992). Since then, the application of 

this concept has traversed most sectors in both public and private organisations 

which fathom to meet their productivity set goals. 

However, it is the definition by the Brundtland Commission Report; “The 

development that meets the needs of the present without compromising the ability 

of future generations to meet their own needs” (United Nations 1987a), that has 

frequently featured in policy documents. This commission was the World 

Commission on Environment and Development (WCED) initiative in 1983 to seek 

interventions to deteriorating human environment and natural resources (United 

Nations 1987a). Since then, it has formed the basis for unification of 

environmentalism with social and economic concerns on the world’s development 

agenda (University of Alberta 2012). 
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Later definition by (Ehrenfeld, J. 2008) states that, “Sustainability is the possibility 

that human and other forms of life on earth will flourish forever”. This definition 

has set conditions which have to be actualised before it becomes a reality. In 

2002, The World Summit on Sustainable Development (WSSD) christened as 

Earth Summit, came with a definition, “Enough-for all-forever”, existence of 

nuances in the two definitions. 

While the two definitions have abstract meaning, (University of Alberta 2012) 

defines “Sustainability is the process of living within the limits of available 

physical, natural and social resources in ways that allow the living systems in 

which humans are embedded to thrive in perpetuity”. This definition emphasise 

how humans and livings things are supposed to co-exist. 

Conversely, sustainability has been viewed as a normative concept, with a 

qualification of states and processes within a continuum of possible states and 

processes(Becker and Jahn 2005). In other word, the focus has to be on the 

interactions between societies and nature, which imply that economic processes 

are subordinated to social and ecological constraints (Harrington 2016).It is not a 

specific feature of the environment or of a society but refers to the viability of their 

relationship over long periods of time (Harrington 2016). Therefore, sustainability 

imposes a strong commitment to action directed towards reshaping the 

relationships between human beings and their environment (Becker and Jahn 

2005). 

Against this backdrop, the aim of Kenya Vision 2030 development blueprint is 

perceived to increase economic growth anchored on enablers among them, the 

supply of energy. Since the aim of this study is to assess the sustainability level 

in the supply of energy and use to meet the aim of the Vision 2030. 

Therefore, a new proposition for this study is proposed and be used to assess 

the sustainability of energy in the country: 

“Sustainability is process and practice that perpetuate production and use of 

energy sources with less impact on environment accessed at a favourable cost”. 
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3.3.2 Proposed Model for this Study 

In applying the proposed theory, a 3-nested-dependencies model shown in figure 

3.1. is proposed. In this model, energy efficiency and conservation, energy 

access and renewable energy issues are co-dependent on each other in 

proportion shown if energy supply has to meet the threshold of sustainability. 

In this model figure 3.1, it is assumed that only renewable energy sources do not 

cause damage to the environment. The second assumption is that, the source of 

energy should be accessed. This implies that the cost and time spent to access 

this energy source should not consume the larger percentage of the consumers 

income. The third assumption is that efficient practices of energy production and 

use should be put in place for this model to achieve its target. Therefore, to 

declare that the policy, practice and sources of energy are sustainable, the 

relationship of these issues in the model have to be symbiotic. 

The 3-nested-dependencies model in figure 3.1 therefore reflects co-dependent 

reality. This shows that human society should be fully depend on renewable 

energy sources because they have minimum impact on the environment. Any 

other source of energy will affect; supply of food, clean water, fresh air, fertile soil, 

and other natural resources. The second factor in order of significancy 

accessibility of this energy source. The cost and time spent to get should be 

affordable. And thirdly, the source should be produced and used with minimum 

wastage. 
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Figure 3.1: Proposed Energy Model 
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The application of the model in figure 3.1 guided the development of data 

collection from the field. The three sustainability pillars; social, economic and 

environment were critical in developing interview schedules and structured 

questionnaire for data collection. The list of Indicators from which question were 

derived for the three respective pillars follows hereafter: 

• The social indicator considered are; share of households (population) 

without electricity or commercial energy or heavily dependent on non- 

commercial energy, share of household income spent on fuel and 

electricity, household energy use for each income group and 

corresponding fuel mix and accident fatalities per energy produced by fuel 

chain. 

• The economic indicators are; energy use per capita, efficiency of energy 

conversion and distribution, industrial energy intensities, 

service/commercial energy intensities, household energy intensities, 

transport energy intensities, fuel share in energy and electricity, non- 

carbon energy share in energy and electricity, renewable energy share in 

energy and electricity, end-use energy prices by fuel and by sector. 

• The environmental indicators considered are; greenhouse gas (GHG) 

emissions from energy production and use, per capita and per unit of GDP, 

ambient concentration of air pollutants in urban areas, air pollutant 

emissions from energy systems, rate of deforestation attributed to energy 

use. 
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4 FIELD RESEARCH METHODOLOGY 

4.1 Introduction 

The aim of this chapter is to spell out the development of a methodological 

framework used to investigate the sustainability of energy supply, use and 

policies in Kenya. The first stage of the study was to justify the research 

philosophy the study was anchored, followed by the research strategy used and 

finally the collection of data, analysis and reporting. 

4.2 Research philosopy and strategy 

A pragmatism was used as a philosophical approach to this study. This approach 

was thought as the best option to get the participants perception, opinion and 

practice on policies, supply and use of energy in the country. Given that these 

variables were used to collect data to establish sustainability, the pragmatism 

was the best option to underpin the study. Because the philosophy’s view point 

is that there are many ways to interpret the world under which a result is 

undertaken hence, a single point of view is not sufficient to give the entire picture 

as there is a possibility of multiple realities (Saunders et al, 2012). 

4.3 Research Strategy 

Given that the focus of the study was centred around the concept of sustainability 

in energy industry to realise the aim of “Kenya Vision 2030” development 

blueprint, an appropriate research approach to deliver the desired results was 

used. An instrumental case study approach was used because it generate an in- 

depth, multi-faceted understanding of a complex issue in its real-life context (Gina 

et al. 2014). In this context, sustainability is a relatively new concept which has 

relative meaning based on the areas of application. 

The first step of the study was a review of documents relevant to energy supply 

and use in the context of “Kenya Vision 2030” development blueprint. These 

documents ranged from all policies, legislations, journals, reports that that 

touched on the production, supply and use of energy in Kenya. The scope of the 

documents went as far as when the nation of the country was formed and up the 

period this thesis was finished. The review was complete and the conclusion 

arrived at showed that there was a sustainability gap of energy supply and use in 

the country. 
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After the research was established, information was collected from stakeholders 

so as to establish their opinion, perception and practice on the concept of 

sustainability. Another set of information was collected from the households, a 

sector which consumed almost half of the energy demand of the country and 

technological tools were used to assess stored information about changes on the 

environment due to human settlement and household energy use. Therefore, 

methods which generated quantitative and qualitative data were discussed 

(Saunders et al, 2007). Therefore, the following methods; interviews, surveys, 

documents and observation were applied are described as follows: 

4.3.1 Interview method 

An interview method as classical method in social sciences research was used 

to obtain a rich source of information about the opinion, experiences, behaviour 

and perception about the extent the concept of sustainability is embraced in the 

energy policies and industry in Kenya (O’Leary, 2014; Creswell, 2012). 

One-to-one Interview method and semi-structured interview schedule techniques 

were used in this study. This method helped to unravel the perceptions and 

opinions of stakeholders about the concept of sustainability in policies, production 

and consumption of energy in the country. Qualitative data generated was used 

to assess a wider range of abstract issues which touched on policies, production 

and use of energy. 

The semi-structured interview schedule used to collect the data fewer main 

questions with sub-questions which provided prompts. Key informants were 

purposefully sampled because of their qualification, experiences and position in 

in their respective organisations in relation to the research questions. This 

approach was considered appropriate because they give the opportunity for a 

more in-depth, open discussion, and more informal, free interaction between the 

interviewer and the interviewee (McNamara, 1999; O’Leary, 2014). 

 
The subjective results by the interview method which are considered as a 

disadvantage were countered by the flexible format of the interviews. Because 

some nuances of the research such as exploring “policy implementation” and 

“practices of energy use” could not be properly captured with structured 



73  

interviews. Another limitation of the interviews is that the results could not 

generalised because of the subjectivity of data obtained. On the other hand, the 

flexible format of the interviews contributed for a deeper explanation and 

understanding of the connection between policies and practices. 

 
The interview questions were purposely designed to elicit information that was 

used to establish the sustainability in policies and practices. Therefore, the 

questions covered all attributes of equitable, viable and bearable sources of 

energy. Key informants were interviewed from a list of eight purposefully sampled 

stakeholders with varied approach questions in the interview schedule. 

i. High energy consumers 

ii. Regulatory organisations 

iii. Producers, 

iv. Promoters, 

v. Distributers of clean and renewable energy 

vi. Financiers of clean stoves and renewable energy 

vii. Energy policy makers or influencers 

viii. Academic and training institutions 

 
 

These stakeholders were grouped into eight tables shown in appendix C with an 

average of five organisation in each table. The selected interviewee from these 

organisations considered the significance of the role of person in the respective 

organisations. The knowledge, experience and influence in the organisation was 

a critical of selection for the interview. The significance and influence of the 

organisation energy was an important consideration. 

The first step before data collection was to seek ethic clearance approval from 

the University. This process entailed making an application in a prescribed form 

and lodged with the ethics committee of the University. After the evaluation by 

the reviewer, an approval was made subject to clarifications on the focus of the 

research question. 

After the ethical clearance from the University, an application for permission to 

conduct a research study in Kenya was sent the National Commission for 
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Science, Technology and Innovation (NACOSTI). Approval was granted from 

NACOSTI and this led to the next stage of sending invitation to interviewees. 

All letters were sent to interviewee through their organisations listed in appendix 

C and others directly to individuals. The letters explained the importance of the 

study and suggested the title of the officer to be interviewed, the anticipated 

duration of interview and information about seeking the informed consent for the 

interview. There were mixed responses because few organisations responded at 

first instance and they were again contacted using an email and telephone. Since 

some organisation did not respond, an adjustment to the list of interviewees was 

made while in the process of data collection in the field. 

This duration of the data collection lasted about eight weeks although there were 

two interviews that conducted outside this period. A few interviews were audio 

recorded but the bigger number was recorded by the interviewer and then 

transcribed later. The list of all interviews and breakdown of all activities of the 

whole process are shown in table 4.9. The list of participation information sheet, 

informed consent form, ethics and permit approval and interview schedules are 

found in appendices A, B and C. 
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Table 4.1: An Outline of Interviews 
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4.3.2 Households Energy Use Interviews 

 
The findings from literature review established that nearly half of the energy 

consumption in the country is in the households’ sector, this justified as a key 

driver of sustainability concept. An approach using quantitative data was 

therefore appropriate to investigate this phenomenon. 

 
In this study, a single list of structured interviews of questions was used to 

interview people with responsibility in respective households about the energy 

supply and use. The interviewees were systematically selected from the 

purposively sampled research sites shown in figure 4.1. The 2009 Kenya national 

population census and households’ energy use formed the unit of analysis for 

framework design and data collection of this study (KNBS 2010a). This 

framework supported the reason for data collection from smaller sample of 

households. 

 
The design framework also used the classification of households used by the 

KNBS which classified households into urban, peri-urban and rural households. 

This classification is essentially a stratified sampling of all households in the 

country. Because of limited human and financial resources five research sites 

were considered with one each from urban and peri-urban settlement and three 

from rural villages. The three villages represented 67 percent of the rural 

population of the countries while the two villages represented the urban and peri- 

urban villages. 

 
Among the key factors considered in selection the research sites are, the 

population density distribution because this has an impact on the volume of 

energy consumption. The second criterion was the economic activity of the of the 

regions because this would determine the ability to change to other sources of 

energy. The third one is the social activities which are closely linked to the 

different tribes and the kind of food prepared. And the fourth is access to trading 

centres and public transport which indicate the time taken to access energy 

sources which are not found in the precinct of the households. 
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The figure 4.1 shows a map of Kenya with five locations of the research sites 

where the households energy use data was collected from. The interviewees 

were proportionally selected from the three strata of urban, peri-urban and rural 

households. An average of 20 households were systematically sampled from 

each research site with an average of four days spent to collect data from each 

site. The services of person who resided in these sites (villages) was recruited at 

the start because he was intermediator during the interviewing process and he 

made the village people understand my work. The sites were located at the 

following villages Matunwa, Kyemole, Mwatundo, Tayari and Kajiado township in 

Nyamira, Makueni, Kilifi, Nakuru and Kajiado, counties respectively as shown in 

figure 4.1. 

 
The geophysical features, agricultural activities and the population density were 

benchmark factors considered in determining the selection of the research sites. 

Considering that the arid and semi-arid areas constitute 65 percent of the country, 

the national average population density stood at 90.3 square kilometres. The 

country has an annual average rainfall of between 200 – 600mm and annual 

temperatures range from 23°C – 34°C for arid areas. Semi-arid areas are higher, 

and experience an average annual rainfall of 500 – 1000mm, and are slightly 

cooler 

The first site is shown at the first from top of map in figure 4.1 is Matunwa village. 

It covered an area of 10.3 square kilometres and had a population density of 789 

people per square kilometre. Over 85 percent of the population were classified 

as rural dwellers and 6.1 percent of the households had access to electricity by 

the year 2009. The site has a temperature range  between  10°C  –  28.7°C  

and annual rainfall ranges between 1200 – 2100 mm per annum. Thus, this was 

classified as an agricultural site and had a high number of trees. 

 
The second site is Kyemole Village and is number four moving clockwise on the 

map in figure 4.1. The site covered an area of 21.9 Square kilometres and had a 

population density of 144 people per square kilometre. Over 88 percent of the 
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population were classified as rural dwellers and 5.9 percent of the households 

had access to electricity by the year 2009. The site has a temperature range 

between 15°C – 26°C and annual rainfall ranges between 250 – 400 mm per 

annum. Thus, this was classified as semi-arid site and had few numbers of trees 

and limited agricultural activities because access to clean water is a challenge. 

 
The third site is Mwatundo Village and is number five moving clockwise on the 

map in figure 4.1. The site covered an area of 12.29 Square kilometres and had 

a population density of 116 people per square kilometre. Over 75 percent of the 

population were classified as rural dwellers and 16.7 percent of the households 

had  access   to   electricity   by   the   year   2009.   The   site   has   an  

average temperature of 26°C and annual rainfall of 1063 mm per annum. Thus, 

this was classified as semi-arid site and had few numbers of trees and limited 

agricultural activities because access to clean water is a challenge. 

 
The fourth site is Tayari Village and is number two moving clockwise on the map 

in figure 4.1. The site was a section of a town which covered an area of 0.5 

Square kilometres with an approximate population of 1000 people. Because this 

was a settlement which is falls into the peri-urban category. Most of the 

households had access to electricity but lacked access to other social amenities 

found in other urban centres. The site has an average temperature of 8°C – 23°C 

and annual rainfall of 49 – 104 mm per annum. This site was near the agricultural 

area and had a substantial number of trees and agricultural activities. 

 
The fifth site is Kajiado Township and is number three moving clockwise on the 

map in figure 4.1. The site covered an area of 16 Square kilometres and had a 

population of 24,678. The population in this site is classified as urban dwellers 

and all households had access to electricity by the year 2009. The site has an 

average temperature of 12°C – 26°C and annual rainfall of 61 mm per annum. 

Thus, this was classified as semi-arid site and had few numbers of trees and 

limited agricultural activities because access to clean water is a challenge. 



Figure 4.1: Map of Kenya showing locations of research sites 79  
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4.3.3 Data Collection using GIS tools: 

The five villages namely Kilifi, Kyemole, Enchoro, Tayari and Kajiado township 

were mapped covering an average area of 15.5 square kilometres and 

environmental changes data was taken for the years for 1990, 2000, 2010 and 

2014. The Geographical Information Systems (GIS) framework was used in this 

study because it is a system which can be used to gather, manage and analyse 

geographical information (USGS. 2018). 

The first function in this process was the downloading of data images from the 

landsat satellites which are accessed through the United State Geological Survey 

(USGS) websites. Three types of sensors were used as shown in table 4.2 to 

select the images through visual assessment. The choice of images were 

determined by the proportion of the area covered by the clouds and, availability 

of the images which were resampled to 30 metres. 

Table 4.2: Images used, and dates taken 

 
   Dates Images Captured 

 Village Image 1990 (TM) 2000 (ETM+) 2010(ETM+) 2014 (OLI) 

1. Molo-Tayari P169R60 01.03.1989 27.01.2000 31.01.2010 25.01.2014 

2. Enchoro P169R61 01.03.1989 27.01.2000 31.01.2010 25.01.2014 

3. Kyemole P168R61 25.02.1987 21.02.2000 19.01.2010 03.02.2014 

4. Kajiado Town P168R61 25.02.1987 21.02.2000 19.01.2010 03.02.2014 

5. Majengo P166R63 26.01.1987 22.02.2000 31.01.2010 15.01.2014 

 
 

The second step to analyse the data for landcover was image classification. This 

function involved the extraction of information classes from a multi-band raster 

image. In this study, the IPCC classification of land cover was used to analyse 

the landuse changes (IPCC).This classification is a top-level land category for 

greenhouse gas (GHG) inventory reporting on climate change. 
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The third step was to select images and layer stack them. The layer stacking 

process entailed the selection of individual bands and compositing them to form 

a multi-band image. The significance of layer stacking was to have a multi- 

spectral image that can be classified since the digital number (DN) values of 

various bands increase the variability between features thus enabling 

discrimination of specific classes or categories. 

In the fourth step, the image classification was done using a supervised maximum 

likelihood classification (SMLC) technique. This SMLC technique was chosen 

because it assumes that each spectral class can be described by a multivariate 

normal distribution. It also takes advantage of both the mean vectors and the 

multivariate spread of each class and can identify those elongated classes. The 

pixels are clustered into data sets of classes corresponding to the user defined 

areas of interest (AOIs) or training sites which are selected as representative 

areas to be mapped in the output. Training samples were defined prior to 

performing supervised classification. 

4.4 Instruments Design 

In this study, a Semi structured interview schedule structured interview was used 

to collect for qualitative and quantitative data respectively. One-to-one interview 

method was used for both instruments for the two sets of data. The description 

of the design of instruments and how they are applied is detailed as follows: 

4.4.1 Semi-structured Interview 

This instrument was used to collect data through in-depth interviews and had six 

questions on the following area; equity, energy use, energy production energy 

price, taxation and subsidies, energy security and environment. These questions 

were intended to generate data on sustainable use of energy and policies. For 

instance, they question were to establish how accessible and affordable clean 

energy source and renewable energy technologies are. The full scripts of the 

interviews schedule are shown in the appendix C. 

4.4.2 Structured Interview 

In this section the structured interviews were used to collect data using the survey 

method and aimed to collect data on the following categories: 
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i. Data on the sources of fuel use in households, the availability, the ease of 

access, the cost and the type of cookstoves. This data would provide 

information on the insight of the current practices and reason for these 

choices. This would then lead to a better approach in developing better 

interventions. 

ii. The information on size and nature of households’ number of people who 

work, number of children, rooms, and household income were asked. This 

information would to reveal the energy usage, particularly how population 

growth affects the choices in energy supply and usage. 

iii. Energy usage in households mainly on lighting and cooking. Secondly, 

information regarding the type and quantity of food cooked in the 

households were asked. These questions sort to establish the energy 

requirements for cooking. Furthermore, the heating of water for making tea 

or showering was also included. The heating of milk is also a very normal 

practice in Kenya and so this was also accounted for. 

 

4.5 Data Collection 

Most of the communication with the participants took place by delivering 

personally the request for interview letters. Before that however, the author 

created a large database of organisations, which met the research criteria. The 

author purposefully targeted organisations which have directly or indirectly 

supported the energy industry. 

For confidentiality, the job titles of the initial contacts are not disclosed, especially 

having in mind their job titles are not relevant to the research, as they are not 

direct participants in it. They were then recorded and transcribed by the 

researcher. 

 

4.6 Methods of Data Analysis 

Qualitative data was generated from the interview shown in table 4.1 and the data 

that was generated was used to answer the second research objectives. 36 

participants were sampled and invited for interview however, only 24 participants 

agreed to be interviewed for this study. 
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The following is a breakdown of interviews; seven (7) participants from 

organisations involved in diffusion of renewable energy (RE), four (4) participants 

from organisations that consume high amount of energy and are involved in 

energy efficiency and conservation (EEC), two (2) participants who are involved 

in enhancement and use of energy conservation technologies (ECT), three (3) 

participants involved in energy conservation regulation (ECR), three (3) 

participants involved in promotion of access to clean energy (AE), two (2) 

participants who have been involved in development of energy policies (EP) and 

three (3) participants involved in research and training (RT). 

 
The next step of analysis was to load all transcripts to NVIVO software with five 

main nodes and respective sub-nodes as shown in table 4.2. The analysis of all 

interviews transcripts was based on the three objectives. 

The analysis of the structured questions was done using the excel software 

through a thematic analysis. Because of the small number of respondents and 

the diverse design and answer sets of the questions which were mainly for 

comparison with the national census and households’ energy use data collected 

previously. Excel spreadsheet provided good graphs for comparison. The results 

from the structured interviews were presented in the format of graphs and charts. 

The major findings of this dissertation will be discussed in detail in the next 

chapter. 

For the GIS images, a computer software was used to analyse and generated 

data and the graphs. 

 

4.7 Ethical Considerations 

There were several types of ethical issues, which the researcher had to take into 

consideration for this research. The most important one was related with the 

informed consent of the participants. All the participants were informed in 

advance about the purposes of this research work and gave their informed 

consent to participate by signing the consent form. Their identity as well as the 

names of the organisations they belong were kept with strict confidentiality. In this 
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connection, the United Kingdom Data Ethics Framework was followed to meet 

the code of ethics of the University. 

 
In addition, the privacy and confidentiality policy of all the organisations had to be 

taken into consideration as well, as the organisations have a very strict policy for 

access to their employees for research purposes. Consent forms are attached in 

the Appendices. Finally, all the information collected during this research has 

been used only for the purposes of the study and will be kept confidential. 

 

4.8 Problems and Limitations 

There were several problems and challenges which the researcher encountered 

while conducting the research for this research. The first challenge was recruiting 

enough participants for the interviews. The creation of the initial database of 

prospective organisation took long time, and many times the requests of the 

researcher were turned down, because most of the organisation rarely allow the 

opportunity for external research. Thus, access to the participants and obtaining 

permission for the research was a major challenge. 

 
Secondly the researcher was restricted by time and cost, which determined the 

choice of more efficient method, such as the questionnaire, instead of the more 

time-consuming focus groups or participant observation. In terms of the 

methodology chosen, there are several limitations which need to be mentioned. 

The first one is the fact that because of the small sample, the data collected, and 

the findings made cannot be extrapolated on a broader scale. In other words, the 

generalisability of the results is questionable because the sample of households 

is small while those interviewed in the organisations were not free to answer 

some questions. 

Another weakness of the methodology was related to the fact that the researcher 

used interpretivist approach, which was determined by the nature and the 

objectives of the research. In this sense the results and the achievements of this 

project can be deemed as biased, because the connections between the different 

variables have been determined not based on empirical evidence, but based on 

the analytical and judgemental skills of the researcher, in the context of a 
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academic field. The researcher himself being from Kenya would have biased the 

research. 

 

4.9 Conclusion 

This chapter has outlined and justified the research methodology implemented in 

this research work and its validity. Because of the nature of the research, the 

author opted for both qualitative and quantitative strategies, bound by a pragmatic 

approach. The key research tools were interviews. The participants were carefully 

targeted and recruited through stratified sampling technique. The results were 

analysed manually, due to the small sample of participants. The major results 

and findings of this dissertation are discussed in the following chapter. 
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5 ANALYSIS OF INTERVIEWS 

5.1 Introduction 

The chapter presents analysis of the interviews which were from the key 

stakeholders shown in figure 4.9. The aim of this interview was to elicit 

information from key informants in listed stakeholders in order to establish the 

extent the concept of sustainability is entrenched in energy policies and the 

practice of energy production, supply and use within the stakeholders. 

It has been argued in chapter four that the appropriate research method for this 

study is a semi-structured interview supported by documentary analysis. The 

documents used in this study provided information which provided the source of 

energy used and practical plans to improve the energy use practices to select the 

organisations to be considered for the interviews. This chapter shall present 

findings from interview transcript analysis aimed to achieve the objective: 

• To determine the current understanding of the concept of sustainability 

among stakeholders in the energy sector and policies. 

This objective was to be achieved through the following activities: 

 
1) Assess the production and use of renewable and clean energy 

2) Assess the impact of energy use efficiency and conservation 

3) Assess the impact of barriers to access the use of clean energy 

4) Assess policy interventions 

5) Assess the impact of capacity building in the energy industry 

 
5.2 Evaluation of Interview Transcripts 

Following is a summary of the interviews in which most interviewees were not 

able to clearly differentiate between clean and renewable energy sources. In 

reference to table 5.1, it is shown that 117 references were derived from the 23 

interviewees and11 references were made from 4 interviewees on renewable and 

clean energy use respectively. 

Some interviewees response on the use, supply of clean and renewable energy 

is also mentioned across all sectors of the energy industry. The outline of 

interviewees shown in table 4.1 present details regarding the sector of energy 
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industry, the experience of interviewee in the energy industry and the duration of 

the interview. These factors helped to generate the credibility of data generated. 

In table 5.1, a summary and procedure of data analysis using Nvivo software is 

shown in which the five themes listed below are used as nodes: 

a) Renewable and clean energy 

b) Efficiency and conservation 

c) Access to energy 

d) Policies and strategies 

e) Capacity building 

 
The themes were further broken into sub-themes for capturing the smaller units 

of information from the interviews which would lead to an informed conclusion. 
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5.3 Analysis of Interview Transcripts with NVivo 

Table 5.1 Summary of interviews analysis with NVivo 
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Regarding the application of NVivo as data analysis tool, the following associated 

terms are defined: 

• Code: - Is a word or phrase that summarises or captures the essence of a 

portion of data in qualitative research. 

• Node: - Is a container for all coding and it can be related to themes or 

cases. 

• File:-This is a single complete document data loaded to NVivo for analysis. 

• Reference: -This is a count of the number of selections within that source 

that have been coded to any node. 

 
 

5.3.1 Renewable and Clean Energy 

This section is the analysis of the findings of renewable energy use and supply in 

Kenya and sets the context and practices which exist in the renewable energy 

industry supply chain. 

The questions asked during the interviews sought to answer the broader 

question: “To assess the production, use of renewable and clean energy in the 

country?” The objective of this question was to identify; the strategy used for 

forests management, the viability of fuelwood supply and usage in households 

and cottage industries and, the increased use of solar energy technologies in the 

country. The questions focused on these perspectives particularly, how the 

current energy policies and practices have shaped the good practices of forest 

management and uptake of solar energy technologies in the country. 

 
While analysing these data, new sub-themes generated new information which 

is classified in new sub-themes and different from the themes shown in table 5.2 

and follows hereafter. 

5.3.1.1 Production and Supply 

The focus of discussion would be on renewable energy sources which were used 

and those to be explored for future use in the country. The renewable energy 

sources which were encountered during the interviews were mainly from 

fuelwood and solar. The mention of other sources of renewable energy was 
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limited compared to these two. The discussion of the findings shall therefore 

focus on these three categories. 

5.3.1.1.1 Fuelwood 

The findings from the interviews conducted in the field have captured various 

views and opinions regarding the production and supply of renewable and clean 

energy in Kenya. The portfolio of these sources mainly featured fuelwood and 

solar technologies however the other sources shall also be mentioned. The 

following are the quotations from key informers in the renewable and clean 

energy sector of the energy industry: 

Three excerpts from the interviewee RE1, highlighted the significance of the role 

played by fuelwood which is mainly sourced from agro-forests and other forests 

in provision of energy needs for households. The interviewee, who play a key role 

in forest policy indicated that there a strategy has been initiated to initiatives to 

increase the size of forests to serve the aim of mitigating climate changes and as 

a source of fuelwood however, it was not possible to establish the impact of these 

initiatives although the national goal is to increase the area under forest and the 

interviewee was equivocal regarding the development and implementation of a 

strategic plan on forestation in the country. 

Although the interviewee RE1 who was in the top echelons in the government 

institution responsible for developing the forestry master plan, the interviewee 

was equivocal on the development of a strategic plan and delineate any 

achievement and challenges facing this key institution. 

“In the KFS we have adopted the growing of more trees that is why we 

have opened offices in all counties to facilitate this although the impact is 

very low. The other approach is through the climate change mitigation 

which is handled by a special task-force in the ministry” by RE1. 

“Agro-forestry is one such successful venture in Kenya. This is where a 

continuous supply of biomass is maintained to meet the demand of the 

population. It is mixture of planting foods crops and trees as source of 

firewood which meets energy needs for rural households. The current 

mode has worked well. Most people in the rural homes gets their supply 

for this mode however there need improvement to reflect the society 
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dynamics like the population growth patterns and rural-urban migration 

where charcoal demand is increasing because of this change of pattern. 

In this case, there need to be a new approach to this issue” by RE1. 

“KFS has started to engage with farmers to plant trees besides the food 

crops. Green programmes have been introduced where school children 

have to learn to plant trees in schools so that when they grow up, they 

understand the importance of tree planting” by RE. 

Considering that biomass (fuelwood and charcoal) is the major source of fuel for 

over 90 percent of households in the country and a confirmation by the three 

excerpts biomass is a major source of fuel for households in the country, there is 

still no comment in the policies which link the production and usage of fuelwood 

as source of energy. 

On the other hand, informant EP2 in the energy sector asserted that the current 

supply of biomass is unsustainable because there is no proposal in the energy 

bill to diversify to other sources of energy. 

“The current state on the use of biomass as source of fuel in households 

is unsustainable. The government is encouraging the use of diverse 

energy sources which are sustainable and environmental friendly. For 

instance, biogas as a source of fuel for household’s use is highly 

encouraged,” by EP2. 

“The Energy Bill is deficient on how the framework on supply of domestic 

energy in woodfuel. The bill is scanty on energy supply. Still the country 

has many years to rely on biomass,” by RE2. 

In view of the excerpts of the two key informants RE1 and EP2 who have 

extensively been involved in policy development on the use of biomass as a 

source of energy, both of them concurred that forests are a major source of 

fuelwood for energy supply in the country however the current supply is 

constrained and soon there shall be catastrophic effect to environment and the 

cost of living in basic livelihood. Considering that interviewee RE1 and EP1 play 

a key role in the forest and energy sector respectively, one would have expected 

that their interview should lead to nexus which should develop a strategic plan to 
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integrate the forestry strategic plan with the households’ energy supply strategic 

plan in the country. 

In this regard, new initiatives should be in place to achieve this goal where the 

formulation of the energy policy should be integrated with the strategic plan in the 

forest policy. 

5.3.1.1.2 Solar Technology 

The findings from the interviews revealed that the role of solar technology in 

generation of electricity and water heating is profound in providing energy to meet 

the needs of the people particularly in energy poverty reduction in the country. 

The kind of investment from the bilateral donors and entrepreneurial activities 

initiated by the private sector witnessed in the country is a demonstration of how 

this source of energy has been embraced about the role in providing clean 

energy. The US Dollar 147 million investment from the European Investment 

Bank, Dutch Development Bank FMO and Frontier Energy from Denmark is one 

of the recent venture in production of electricity using solar technology to be 

witnessed in the country (EEAS 2019). 

Unfortunately, the information from the interviewee EP2, who has participated 

extensively in formulation of energy policies indicate that the current strategy to 

increase clean energy portfolio by government is mainly from mini-grids because 

this is where emphasis to secure funding for developing clean energy projects 

has been directed to as exemplified by this excerpt. 

“Mini-grids have been implemented previously by REA, KPLC and the 

Ministry of Energy. For example, in Lodwar and Marsabit the type of mini- 

grid system installed is a Wind supply backed by a diesel-powered 

generator also known as Browning Grid. REA has also installed totally 

renewable energy mini-grid systems combines solar with wind with funding 

secured from a French Development Agency (AFD) which is a totally green 

Min-Grid. KPLC has also done Mini-grid projects funded by AFD. With the 

regulation code developed by Energy Regulation Commission (ERC), 

County Governments can do mini-grid projects to a maximum of 10 MW’’ 

by EP2 (D/Director Renewable Energy). 
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General the perception of the key stakeholders interviewed stated that there was 

a high rate of penetration of application of solar technology to generate electricity 

for lighting and charging of mobile phone and also in water heating. This had 

significantly reduced the bill for kerosene used for lighting and also cheaper 

compared to the cost of electricity bills. The excerpts from two interviews is an a 

prove of what the people in the community observe however more sensation and 

availing of funds is needed to make this venture a success. 

 

 
“At present, there is a major shift to adopt the use of renewable energy 

technologies in the country mainly the solar energy products. In this 

regard, more effort in needed to sensitise and empower people 

economically so start they can start to use these technologies wherever 

possible” by RE3. 

 

 
“This technology has increased provision of energy for lighting, charging 

of mobile phone and other uses to the rural people” by EEC2. 

The interviews also revealed that some institutions which have employed the 

diesel powered standby electric generator are now being replaced by the solar 

technology. The breakthrough in this success was the installation of new model 

of batteries which store electric energy for a long period. This development has 

reduced the carbon emission from the high number of standby generators as 

supported by this excerpt. 

“The company has installed batteries which provide the supply for 8 hours 

or more. They are charged by solar panels and occasionally from 

generators. This plan is being rolled to cover the country” by EEC2. 

“With over 3000 base stations in the country, the company is going green 

by making the generations being minimum by storing most of the energy 

and using it later. It this way, savings is made from using the supply from 

KPLC” by EEC2. 

Against these excerpts from interviews of EEC1, EEC2, and RE3 it is suffice to 

say that these interviewees who hare knowledgeable with the energy use and 
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production were emphatic that the advantages of using solar as a clean source 

of energy, however they were silent about other sources of renewable energy 

sources. They articulated how their respective organisations have benefited from 

the use of this renewable technology. 

It’s therefore important to note that solar technology has increasingly become a 

popular choice of renewable technology to provide energy for low income 

households and commercial setups. However, the free market of solar products 

has seen the flooding of low quality of solar products which gives a negative 

impression about solar lighting for those who intend to embrace this technology 

for the first time. 

5.3.1.1.3 Other Technologies 

Wind, biogas and geothermal are other sources of renewable energy which 

frequently featured during the interview sessions. These sources have been 

exploited in quest for increased supply of clean energy, one of the pillars of 

sustainable energy and fulfilling the goal of Vision 2030. Wind and geothermal 

are the two sources of renewable energy technologies the government has 

extensively exploited through an elaborate strategic plan. This development has 

attracted bilateral funding for investment mainly for these two renewable energy 

technologies as exemplified by the two excerpts. 

“At present, there is a concerted effort to increase the supply from 

geothermal power sources. More emphasis is on this technology than 

other renewable sources of energy” by RE6. 

“Kenya has done well as seen from the development of electricity from the 

geothermal and dam technologies. The diesel generators used are bad 

and their use should be reduced” by RE7. 

While the potential of biogas as a source of energy is high to substitute biomass 

as a source of household energy, there were not comments from interviewee in 

this respect. The mentioned of this source of energy to produce electricity by one 

of the interviewees by the excerpt below. 

“Strathmore University and Vegbro Power plant who have installed solar 

and biogas power plants respectively” by ECR3. 
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Generally, other two interviewees mentioned that they were aware of the 

headway made in the country in electricity generation from wind and biogas. 

However, there was concern with the quality of renewable energy products in 

which the country has not developed standards to regulate the market. 

“The quality of products in the market is poor and there are many fake 

products which has presented a wrong perception on solar energy 

technologies. The quality of biogas is low and there is no regulation on the 

installation. It is hard to acquire the equipment to produce briquettes 

because the process of acquisition and change of specifications to meet 

local needs process is long and difficulty” by RE4. 

The other observation made by interviewees is the unavailability of risks 

associated with production of electricity from geothermal and biogas technologies 

and other challenges of implementation for these renewable energy technologies 

as exemplified by this excerpt. 

5.3.1.1.4 Initiatives 

From these survey, five interviewees indicated that they were aware of initiatives 

in place by the government to increase the supply of electricity through tax 

exemption schemes and enactment of the Feed-in Tariff policy. It was noted that 

this tax exemption only promoted the use of solar to generation of electricity while 

and sources of clean energy were left out according to observation of some 

interviewee. 

“The tax exemption for renewable energy projects and application of 

subsidies are not implemented in a uniform manner. For instance, clean 

cooking technologies are not exempted from paying tax. Electricity is 

subsidised by 85 percent while the other sectors they have no subsidy. 

Non-uniform subsidies are seen not to be balanced” by RE6. 

Equally, the feed-in tariff policy has benefited some a few sources of renewable 

energy technologies however, a regulation to improve this scheme is considered 

by the new law to be enacted under consideration through legislation and policy 

changes as explained by this excerpt. 

“I am aware of the Feed-in-Tariffs scheme which was made to promote the 

use of green technology to produce electricity, however, the uniform tariff 
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currently in use has not prompted competition in production of electricity, 

therefore this needs to be reviewed to encourage competition” by RE3. 

“………The regulation of Net-Metering is being rolled which would be 

flexible consumers unlike the Feed-in-Tariff which is limited to 5000 KW of 

power produced to be fed into the grid. This initiative shall see projects 

such as electricity banking incorporated in increasing the portfolio of 

renewable energy source” by EP2. 

From the views expressed by the interviewees as captured by above mentioned 

three excerpts, it is sufficing to state that the initiatives to promote production of 

electricity from renewable energy technologies have not increased the supply of 

energy as enshrined in this policy. The main undoing of this Feed-in tariff policy 

favoured production of electricity using solar systems for higher capacity and not 

for the small-scale production. 

5.3.1.2 Environmental Impact 
 

With increased population having a direct increase in demand of energy usage, 

environment is one facet of development which is negatively impacted. The effect 

from this phenomenon is experienced through air pollution, water pollution and 

environmental degradation. This survey shall therefore present views of 

interviewees particularly how renewal energy has contributed to this negative 

development. Air, water and conservation are three key issues which impacted 

negatively the environment resulting from the use of energy and production as 

observed. 

5.3.1.2.1 Environmental Pollution 

The revelation of most interviews was that issue related to environmental 

pollution were known but they were not key factors considered when a decision 

to invest in renewable energy technologies was made. 

The use of kerosene and the transport sector were considered by most 

interviewees as major source of air pollution in the country and in that regards, 

they expected to see more renewable energy technologies to curb this hazard. 

However, another contradictor observation was most organisations were 
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motivated by profit to venture into renewable energy technology projects as 

exemplified by this interview excerpt. 

“What motivates the companies to venture into renewable energy is 

financial gain and the second factor is the organisation corporate social 

responsibility (CSR). If it’s a commercial organisation, their obligation is to 

supply energy to the customers first then the issue of environment 

becomes second. So, I have not seen the environmental issues coming 

first since they are not the main motivation for investment” by RE7. 

Besides the pollution caused by the transport sector, unavailability of literature 

was the other impediment to environmental pollution, and this requires immediate 

response in order to mitigate the impact of this health scourge. Therefore, 

environment pollutions are a serious concern, and this need urgent policy 

interventions from the use of energy which is a serious health hazard as 

expressed by this interview excerpt. 

“The motor vehicle industry has contributed most of environmental 

pollution because the industry is poorly regulated and unless they improve, 

it sets a bad precedent for other industrial players as far as environmental 

conservation is concerned” by RT3. 

“Equally environmental issues are not clearly spelled, and the literature is 

insufficient. Available literature does not provide sufficient information to 

meet the energy conservation criteria to determine the impact on the 

environment” by RT3. 

5.3.1.2.2 Environmental Conservation 

Environmental conservation is achievable if the use of renewable energy 

technologies is significant as this translate into a minimum environmental impact. 

It was observed noted by one interviewee that a decrease in the use of woodfuel 

and charcoal had a positive impact on the environment. This excerpt from the 

interview support this claim. 

“To mitigate environmental impact, it has been established that woodfuel 

is a major contributor of environmental degradation… .............. Woodfuel 

has been depended upon because it is cheap source of energy” by RE2. 
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It was also observed that some developed countries have started initiatives which 

conserve environment through reduction of greenhouse gases which are a 

contributor of environmental degradation and this excerpt is a prove for this claim. 

“What I know is that environmental impact is part of the energy activity 

which lead to reduction of CO2 emissions. One of the objectives of the 

financing energy projects by DANIDA Energy is to reduce CO2 emissions 

so that we have a better environment” by ECR3. 

While environment conservation is a concern to humanity, the current energy and 

environment policies have not developed a master plan which involve every 

citizen to be involved in this activity. Because of the actionable information, 

resources and authority, the government should have developed a master plan 

in this respect. One interview had this observation; 

The biggest player to conserve environment is the government but it has 

not given a framework. Because of these environmental issues, there are 

10 thousand of deaths recorded annually. No commission has been set to 

consider challenges of indoor air pollution. Therefore, more focus should 

be through the private sector and industrialists which may involve 

increased use of briquettes” by RE4. 

“Energy and environment are entwined. Renewable energy reduces 

carbon emissions. There is a reduction of several number of tonnes. Less 

trees have been cut. Improved cooking as direct use of energy is highly 

encouraged. The use of briquettes is highly encouraged. For example, 2.5 

tonnes of charcoal are used every week compared to 1.2 tonnes of 

briquettes by Serena Beach Hotel.” by RE4. 

One activity which is has caught the interest of commercial institutions which use 

charcoal for cooking because of economic is the use of briquettes. This 

technology has reduced significantly the volume of charcoal usage in the hotel 

industry and subsequently reduced the volume of fuelwood used. Thus, indirectly 

it has supported environmental conservation an initiative which the government 

need to explore further and provide funding for more of these initiatives. One such 

success is echoed in this interview excerpt. 
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“No, the hotel is Eco-friendly, and we try to use energy economically. We 

are against deforestation and that is why we have chosen to use briquettes 

instead of charcoal” by EEC4. 

Another observation is weak enforcement through standardisation of cooking 

stoves where there is a high volume of energy wastage especially the three 

stone woodfuel and the cookstoves whose efficiency is very low. Other 

uncontrolled human activities which are viewed as more important are a major 

hinderance to environmental conservation as exemplified by this interview 

excerpt. 

“The competition for land for agriculture and forest is a big problem. Trees 

are cut down basically to create room for agricultural activities and no 

planting of trees. There is no available information on the area covered by 

trees either as forest or to provide trees for fuel” by ECR2. 

It is notable that bad practices of landuse should be considered among others as 

a serious environmental degradation. 

5.3.1.2.3 Environmental Awareness 

Environmental awareness is singled out as one of the effective ways to reduce 

the impact of environmental degradation resulting from increased energy use. A 

community which has its members aware of the challenges do often make 

informed choices and adopt practices which conserve the environment. The high 

level of awareness also contributes to reduction of pollutions less degradation to 

the environment. 

While a significant number of stakeholders were aware of these schemes, the 

coordination of implementation of these schemes by the National Environmental 

Management Agency (NEMA) needs to increase the preventive measures. In this 

regard, only organisations which have employed environment experts are able to 

demonstrate achievement in this sector as there is no government master plan 

which some projects should be linked to. Generally, implementation is a serious 

challenge as evident from this interview excerpt. 

“Currently there is no mechanism to address the issue of low efficiency 

and durability in the informal sector. On the other, the private investors 
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have shown keen interest to improve the environmental standard, but the 

informal sector are not sensitive to maintenance of standards” by RE6. 

On the other hand, some organisation has initiated some activities which 

encompass development of standards, but the impact is minimal. Other 

organisations have opted to plant trees and opt for concrete poles as a way of 

conserving tree. These interview excerpts testify that some organisation is aware 

except it is on a low scale. 

“We have managed to hold workshops on standards programmes for 

biogas and solar lanterns for several stakeholders. We have also 

considered developing environmental standards, although there are gaps 

in monitoring and compliance to lay down standards” by ECR1. 

“………The Company has embarked on the project of tree planting which 

is part of the Corporate Social Responsibility (CSR). The company is now 

using concrete poles, and this is geared to reducing the harvesting of 

wooden poles used is the main option previously” by ECT1. 

Access to information was viewed as a major barrier to awareness. It was 

observed that through public awareness and introduction of environmental 

education should form part of the academic programmes in all educational 

institutions which shall allow the involvement of every citizen in fighting this 

hazard. 

“This information is not available to the public and this calls for a 

comprehensive exercise to sensitise the whole population on the best 

practice on energy consumption. Information on alternative energy 

sources need to be easily availed to the public so that they can make 

prudent decision on the choice of fuel to use in their households” by RT3. 

The suggestion by training experts to incorporate this in training curriculum would 

be of benefit to the country as this shall make enforcement of enacted 

environments to work easily. A suggestion to have these interventions in tertiary 

institutions would be a success as this target the new workforce who should have 

a mentality of a clean environment. The following interview excerpts 
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“I suggest that the studies should be lowered to lower classes for instance 

at high school level so that more environmental benefits can be realised 

the younger population acquires this knowledge” by RT1. 

“There is available literature which is scattered here and there 

nevertheless there is need to create more information. Currently there are 

no training manuals and training guideline in the field of energy thus, this 

is an indication that the current curriculum needs to be reviewed to 

incorporate the subject on provision of energy” by RT3. 

Against this background, awareness of the public shall expedite the 

implementation of environmental mitigation activities and realise the results in a 

shorter and predetermined period. 

5.3.1.3 Challenges to Usage 
 

The high cost of fuel used in industrial process especially fuel oil which is used in 

the tea processing has instigated a shift to the use of fuelwood which is a cheaper 

option. In this regard, the demand for fuelwood has increased and thus impacting 

negatively on the increased use of fuelwood, which takes a longer period to 

replace. Given that this is another commercial activity which depend on fuelwood, 

there is a need to introduce commercial forests which provide fuelwood for 

commercial use. These two excerpts from the interviews support this proposal. 

“As electricity industry is expanding, woodfuel supply need also to be 

addressed and even expand at the same rate” by RE2. 

“Another area which need to be addressed is the price of fuel oil which is 

used to generate steam for drying purposes. The high cost of this fuel is 

high in tea production companies that have turned to fuelwood because it 

is cheap, but they have increased the consumption of fuelwood” by ECR3. 

The cost fuel remains a challenge to all consumers of all sources of fuel. While 

there has been an assumption that fuel cost is always on the rise, when a ratio of 

a proportion of income spent on purchase of fuel to total income rise 

unsustainable level, then households’ members start to look for a cheaper option 

or cut and fall to alternative cheaper source. In this case, fuelwood and charcoal 

are the available options to choose from. 
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“The other category comprises firewood and Liquid Petroleum Gas (LPG) 

which are the main source of fuel for cooking different types of foods 

concurrently for the sole purpose of optimization. For instance, Firewood 

is used to cook Ugali and Githeri/Muthokoi, and LPG is used to cook rice 

and tea and the bakery… ................. I consider all these fuels as expensive 

because the prices are ever increasing… ............ Energy costs are around 

30 per cent of the institution’s total expenditure” by EEC1. 
 

The findings of interviewee EEC1, EEC2 and ECR3 confirms that electricity, liquid 

petroleum gas (LPG) and charcoal are sources of energy used for commercial 

and educational institutions. While the cost of electricity and LPG are externally 

determined, the cost of fuelwood is difficult because is dependent on the demand 

supply. Therefore, the cost and availability of the source of energy determine its 

usage however the type of food cooked also dictate the choice of fuel. Therefore, 

the inconsistence of prices of energy really affect the quality of people living in 

decent homes. Another observation is that electricity is given more as compared 

to the other two sources of energy. Responded RE2 suggest that significant 

investments should also be extended to the biomass energy sector as is the case 

for the electricity. 

“We are moving to clean energy at a high level. At the lower-level people 

buy solar products as evident in the market growth which has also 

matured. I am not sure whether the market has stagnated but there are no 

clear signs to show that it is not yet there” by RE6. 

The information from the interview as shown by the excerpts of interview RE6, 

solar lamps technologies have improved the living conditions for light which has 

dependent on kerosene lanterns for a long period. This is a good achievement of 

solar products although market regulation is required. For the LPG, the main 

challenge is availability of supply. 

 

 
5.3.2 Energy Efficiency and Conservation 

Besides renewable, energy efficiency and conservation are the other pillar of 

sustainable energy supply. When this process is actualised, more energy is 

realised without increasing production. In this regard, two processes are involved, 
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the improvement of efficiency of the systems which use energy use and, to 

change the current pattern and choices of energy usage to those using less 

energy. 

Against this backdrop, the findings from the interviews shall be presented and the 

focus will be on the schemes to promote this project, existing challenges and 

interventions which have been initiated. 

5.3.2.1 Promotion 

The findings from the interviews revealed that there have been active schemes 

to promote the efficient method of energy usage and conservation in the 

industrial, commercial and households’ sectors. One such scheme was initiated 

by the ministry of energy to replace the non-efficient lighting bulbs with those 

which those which are efficient where a significant saving estimated to be 40 MW 

shall be achieved according to this interview except. 

“In the year 2012, the use of energy saving bulbs projects was initiated as 

part of the energy efficiency and conservation programme in the 

households. 1.2 million Energy Saving Bulbs have been freely distributed 

to 400,000 households. Another 3.3 million bulbs are proposed to be 

distributed to the households in the country. After this distribution, it is 

estimated that 40 MW of power shall be conserved” by EP2. 

Another scheme on efficient household energy usage is the promotion of using 

efficient cookstoves in the country however, the progress of this schemes is 

concentrated in a few areas. The ministry of energy has not in the forefront to 

taking the lead to promote this scheme as expected. 

“Many actors participating in energy efficient cookstoves are in the field of 

Kenya Ceramic Jikos (KCJ)” by RE6. 

The high cost of energy was found to be a catalyst to reduce energy consumption 

through efficient energy use and conservation however, there has a been a 

challenge to monitor the progress of success of use of these energy efficient 

schemes however there are good isolated programmes if well-coordinated like 

the efficient charcoal production shall have improved benefits in the household 

sector. 



104  

“We have also started to engage the Charcoal Producer Associations so 

that they can use better methods to produce charcoal since this shall 

reduce the number of trees cut to produce charcoal. This would involve 

other stakeholders in provision of best technologies which we simply 

provide the information to them” by RE1. 

On the other hand, there was little progress in the commercial sector to report 

because nearly all except one of intended interviewee who were from the 

hospitality industry turned down my request except for one educational institution. 

I came to learn later that they did not want to divulge the status of implementing 

this scheme which had been made compulsory by the energy regulations. 

Because this regulation required installation of solar water heaters and opt out 

from using electricity for water heating. 

It was noted that the ideas were good but the cost of installing a new water 

heating system was high and the government had consulted these stakeholders 

on how to implement this scheme. 

“We have no plan, but we have a campaign to conserve and reduce 

energy usage wherever possible so as to cut the cost. This is a cost driven 

process” by EEC1. 

The following interview excepts shall demonstrate how those who have the 

information have benefited from implementing the scheme. 

“Manufacturers have taken keen interest to embrace this programme 

which saves energy” ………………… “Energy efficiency has been the 

concern of only those involved in the production department but now this 

has been extended offices on how they manage the use of energy” by 

EEC3. 

The industrial sector was in the forefront to support the success of this scheme. 

Nearly all interviewees were optimistic about the benefit of this scheme. There 

was a significant number of successful cases who have embraced this scheme, 

and this was made possible by the umbrella organisation, Kenya Association of 

Manufactures (KAM), which has provided information and promoted this scheme 

among the members. This approach has succeeded because the manufacturers 
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owned the process and they are involved in decision making in every stage of 

new undertaking. 

Another scheme which was gradually picking up is of equipment assessment and 

labelling regarding their energy efficiency levels. Because this process involves 

manufacturers and it is involved at the source, there is a good record of 

progressive activities mentioned. The government agency responsible for 

standards enforcement progressive. 

“Another major function of this department is developing the energy 

efficiency and conservation and create awareness with the current project 

of “Energy Labelling” which enables to the customer to know the energy 

efficiency level of electrical appliances and other equipment” by ECR1. 

Against this backdrop, the institutions who have benefited from this scheme are 

able to speak to the world on how they have made immense savings in production 

and street lighting costs which in turn reduce the final cost of the product as 

illustrated by the excerpt from the interview. 

“We have taken the issue of renewable energy technology as a priority 

when it comes to issues of energy conservation. For example, you can see 

solar lamps have been installed along the flower park and the surrounding. 

This has cut down the costs on the security lighting systems within the 

plant and plans are there to extend to other areas” by EEC3. 

The plans by the government to reduce transmission losses to single digit by 

upscaling of distribution voltage by KPLC is a positive development. This shall 

effectively reduce overall losses in bulky purchased electricity and the benefit 

shall be passed downwards which shall be reflected in reduced consumer tariffs. 

This excerpt demonstrates the expected percentage savings in energy losses. 

“This change in transmission shall improve the quality of power supply and 

the tariff is low and this is expected to bring down the cost and expect to 

realise 15% savings. The KPLC is aware of the plans and they respond to 

our proposals since we command a significant proportion of supply” by 

ECT1. 
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Since the energy and petroleum regulatory authority (EPRA) has a designated 

officer to promote the energy efficiency and conservation, there is little to show 

on the long-term strategy compared to what is happening in developed Western 

Economies. They have managed to put regulations in place although 

implementation is a challenge. Another observation is that their strategy has not 

encompassed energy usage in the households’ sector but instead they have 

concentrated on industrial and commercial sector. 

“Presently investment for small consumers has not been economical. The 

role of my office is to ascertain that information in the public domain is 

effective. With the gazetting of the energy management regulation in 

September 2012, we are trying to make sure that the energy management 

procedure is a continuous process so as to ensure that energy is efficiently 

used from various fuel sources. This regulation should therefore cover the 

consumers and the factories which experience high volume of energy 

consumption” by ECR2. 

5.3.2.2 Challenges 
 

In this section, the views and opinions which the interviewee considered as 

barriers to energy efficiency and conservation shall be discussed and comments 

suggestions made in this respect. 

The first challenge mentioned was absence of a mechanism to address issue of 

low efficiency and how to enforce those standards. For instance, while the energy 

distributor company (KPLC) is monitors and impose a fine of low power factor, 

enforce of that low is left with the Energy and Petroleum Regulatory Authority 

(EPRA) as exemplified in the two excerpts. 

“Currently there is no mechanism to address the issue of low efficiency 

and durability in the informal sector. On the other, the private investors 

have keen interest to improve the environmental standard, but the informal 

sector are not sensitive to maintaining of standards” by RE6. 

“I find the enforcement of penalty for large power consumers with less than 

0.9  power  factor  surcharge  not  tenable.  Kenya  Power  and  Lighting 
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Company (KPLC) only charges more but enforcement is left to ERC” by 

ECT1. 

“The other challenges are enforcement of the regulations, dissemination 

of information regarding energy efficiency is a big challenge” by ECR2. 

For instance, the electricity distribution company (KPLC) has set guidelines on 

when and how water heaters should be connected, but when this condition is 

violated, KPLC does not have a legal obligation to enforce. It is EPRA which has 

a legal right to enforcement. It is therefore cumbersome as this takes a long 

period to resolve a dispute arising from those who violate efficient ways of energy 

use and conservation. 

The cost implication is another impediment which institutions who have embraced 

this concept and make it a reality. For the manufacturing sector, KAM has made 

a headway by offering consultancy services and a establishing a pool of funding 

however, there is less information about the progress of other organisation as 

joining KAM is on voluntary basis. It is noted that those who have fully embraced 

this concept, they have started reaping from their investment in energy efficiency 

and conservation as evident from this excerpt of this interview below. 

Efficiency programmes have a cost implication hence it has not been easy 

exercise for most organisations at the start however they a number of them 

have acknowledged the implementation because of the cost savings 

accrued from implementation of this project” by ECR1. 

The other challenge is in electricity distribution network which has recorded high 

losses. For instance, the information about network losses is not in the public 

domain and the available figures are not easily verified. The true picture is the 

high difference of the per unit cost of the bulk electricity and the consumer price. 

This problem is further compounded by the low quality of distribution power lines 

constructed by a high proportion of contractors whose track record is not good 

under the rural electrification programmes as observed by this excerpt from one 

of the energy efficiency officer. 

“So far there is no available information regarding energy efficiency in rural 

electrification projects,” by ECR2. 
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Against this backdrop, the national grid has a high rate of power outages outside 

the major cities. The Western region of the country where majority of the 

population is concentrated is hit the hardest because of poor in fracture which is 

mainly due to overloading the existing power line as one of the interviews 

indicated in this excerpt. 

“The infrastructure to evacuate the generated power from Western regions 

of the country is not efficient however, it is hoped that there shall be 

improvement in this area,” by ECT1. 

The uncoordinated implementation of policies was noted as another major 

impediment to energy efficiency and conservation schemes. While this could be 

planned, you find only one energy agency has the information and they are not 

engaging other stakeholders who need to be informed in order to have a 

seamless implementation of the project. In most cases, these agencies have 

engaged external consultancies who have not conducted due diligence regarding 

the local dynamics and at the end, this project end up taking longer period and 

incurring more expenses. Ultimately, no one to take responsibility but the 

economy is affected since the cost of power and power outages increase. This is 

according to an excerpt of an interviewee who has knowledge of the power 

systems in developed countries. 

“The main challenge is the uncoordinated implemented of policies and 

projects. For example, the National Grid Management in UK can stipulate 

the required standard parameters to be met but this is not the case in 

Kenya. There are technical barriers which have not allowed the better 

utilisation of the renewable energy technologies. To enhance the 

performance and increased supply, the authorities should put in place a 

grid-management structure as a tool of efficient utilisation of electricity,” by 

RE7. 

The adaptation of new storage technologies to enhance utilisation of renewable 

electricity particularly from solar energy is very low. While there was a study some 

years back which identified storage as one of the major problems of using solar 

homes systems (SHS), still there is no evidence of any study conducted to have 

improved this scenario and the implementation agency has not demonstrated 
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through a study on how to improve this situation as claimed by this interviewee in 

this excerpt. 

“In addition, storage of energy produced is another big issue which has not 

been addressed as a cost-effective storage system are required. For 

example, the batteries are affected by high temperature and most batteries 

have not been designed to work under tropical temperatures and 

therefore, new technology design is desirable” by EP1. 

The household Sector which consumes the highest amount of energy from non- 

conventional energy sources. The types of cooking stoves used, the wood- 

charcoal conversion efficiency, the production standards of cooking stoves and 

enforcement were the issues identified in this sector. This information is in the 

public domain as quoted one of the interviewees who is an expert in the biomass 

production sector by this excerpt. 

“There is a high level of energy wastage. A 3-stone fire for cooking in rural 

homes for cooking is a good example. The second case is the wood- 

charcoal conversion where there is low efficiency because of technology 

used when most wood is not burned properly. Thirdly, utilisation of 

charcoal is also a major challenge because the Jikos (cooking stoves) 

used have low efficiency. These Jikos are not made to standards whose 

efficiency can be scientifically be determined. The Jua-kali (Informal) 

sector, which is the biggest supplier of these Jikos lack expertise to 

produce highly efficient charcoal cooking stoves” by RE1. 

It was also revealed that there is no strategy on how to enforce the energy 

efficiency schemes in household sector despite research studies having identified 

this as a major barrier in the energy sector as expressed by one of the key 

interviewees as shown in this excerpt. 

“Yes, the issues dealing with efficiency are clearly stated but the problem 

is putting them into practice. There is no serious scheme in place as 

concerns the use of biomass and not active technology has been put 

forward to be adopted as an alternative to what is used in most 

households” by RE1. 
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The low quality of production of cooking stoves also compound this problem 

because of either no standards of production to be followed or poor enforcement 

because of these standards. 

“You will find out that most products (cooking stoves) in the market have 

not passed the test. There is need to develop incentives in this sector to 

attract other testing centre through policy initiative” by RE4. 

5.3.2.3 Interventions Schemes 

Given that the benefits of implementing energy efficiency and conservation yields 

to more energy without increase in production, there are a few initiatives which 

try to create an environment to conserve energy and use of efficient means. 

One such important landmark was the enact of an energy management regulation 

which make it compulsory for high volume of water heaters to start using solar 

energy as exemplified by this excerpt from one of the interviewees. 

“The Energy Management Regulation 2012 has been enacted by ERC and 

it describes that any institutions which consumes over 180,000 KWh unites 

of energy should conduct an energy audit within a stipulated period in the 

regulation” by ECR2. 

Regarding energy usage in industrial sector, the Ministry of Energy and 

Petroleum signed a Memorandum of Understanding (MoU) with Kenya 

Association of Manufacturers (KAM) as a performance contract to set up the 

Centre for Energy Efficiency and Conservation (CEEC) in 2006 with initial funding 

of Ksh 20 million from the ministry for the 3-year period. The main function of 

KAM was to carry out Energy Audits for these industries and an energy saving 

strategy has been established that involve members and is enforced through the 

Energy Management Awards Scheme. 

The two pioneer donors for this project are the Danish International Development 

Agency (DANIDA) and the French Development Agency (AFD) who have funded 

this project which led to the initiation of the Energy Management Regulation in 

2012, whose implementation commenced in September 2015. 

Another initiative is the introduction of schemes which include a tax-free on solar 

equipment, the introduction of tariffs which provide discounts, the maximum 
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demand consumption period which are all geared to improve energy efficiency 

and conservation in the country. 

Another successful venture is by telecommunications to adopt a green policy 

where by diesel standby generators shall be replaced with solar panels with long- 

lasting batteries for over 3000 base stations. This would set a precedent for other 

similar organisations to adopt this technology which shall be cost effective as they 

would be not use grid electricity and thus shall be cost effective. 

Another initiative is to install mini-grid systems to reduce electric power 

transmission losses. For instance, 3 KW mini-grid can provide sufficient energy 

to serve 10,000 households. And therefore, an investment in solar projects and 

improvement of Feed-in-Tariffs will offer best alternatives. 

Another successive initiative is the ongoing government project the “Energy 

Sector Recovery Project, which is funded by World Bank to strengthen the 

national grid in Nairobi area where 60 percent of electricity consumption. It is 

anticipated the other part of the country shall be covered soon. 

For industrial and commercial consumers, there initiatives by electricity 

distribution company (KPLC) to install time-scales meters. Already 6000 meters 

have been installed to large scale consumers who currently consume 60 percent 

of electricity produced in the country. In addition, there is a concession for those 

consumers who use renewable energy in their premises. Several consumers 

have saved money using these meters which are referred to as smart meters. 

Through these activities, the consumers have made savings. 

In the household sector, Kenya is in the forefront of many countries in promoting 

the energy efficient cookstoves in conserving energy however the impact of these 

initiative is minimal. For instance, the gasifier stoves produced by Kenya 

Industrial Research and Development Institute (KIRDI) are durable and have high 

efficiency compared to those manufactured by industries. This therefore need 

intervention from the Kenya Bureau of Standards (KEBS) to start monitoring the 

standards and enforce the internationally accepted standards according to this 

excerpt. 
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“To receive cookstoves from various manufacturers and test them 

according to Water Boiling Test (WBT) version 4.2.3. This is a laboratory 

testing protocol of cookstoves developed by the Global Alliance of 

Cookstoves – Clean Cooking Alliance Organisation” by ECT2. 

Therefore, it is imperative that Kenya Bureau of Standards (KEBS) works closely 

with Energy and Petroleum Regulatory Authority (EPRA) to develop Energy 

Management Standard number: ISO 5001 according to the interview excerpt. 

“We have managed to hold workshops on standards programmes for 

biogas and solar lanterns for several stakeholders. We have also 

investigated developing environmental standards, although there are gaps 

in monitoring and compliance to lay down standards” ECR1. 

In this regard, there has been successive ongoing energy conservation 

programmes spearheaded by the United Nations Development Programme. The 

focus of this project was mainly on equipment and appliances using energy which 

are monitored from the point of production. An excerpt of the interview explains 

the following; 

“There is a Standards and Labelling Programme project by the United 

Nations Development Programme (UNDP) which is based and the Ministry 

of Industrialisation. The project is about how to use more efficient 

appliances to reduce energy consumption in the country. The key players 

in the project are Ministry of Energy, CEEC, KEBS and UNDP” by EP2. 

A pre-shipment inspection to determine the energy efficiency for following 

appliances is required; commercial refrigerators, air conditioning, fluorescent 

lamps (ballasted), compact fluorescent lamps (CFL), electric Motors and electric 

cookers. The Minimum Energy Performance Standards (MEPS) is also adopted 

in Kenya as from the year 2015 as report by the excerpt from one interview. 

“The Minimum Energy Performance Standards (MEPS) which already 

exist in developed countries are now adopted in Kenya from the year 2015. 

Ghana regulations, MEPS are on the draft which shall be gazetted soon. 

In this connection, Energy Rating Labels and Energy Standards are now 

in place and six appliances have been identifies under these mandatory 



113  

regulations. Pre-Shipment Inspection Standards are developed and ready 

to be implemented from October 2017 and the same for manufacturers 1 

year later” by EP2. 

In the petroleum sector called, the Global Fuel Efficiency was initiated which was 

a collaboration project between the University of Nairobi, Kenya Revenue 

Authority (KRA), Energy Regulation Commission (ERC). The study conducted in 

the country adopted the global standard for the fact that most cars in the country 

have been imported hence this policy has borrowed attributes from the Global 

Fuel Economy Initiative (GFEI). 

Another new initiative is the blending of ethanol with gasoline and, the use of 

biodiesel. Tax incentives is another recommendation to reduce and, reduce tax 

on ethanol. Molasses is the one used to make chang’aa. The blending regulation 

is now ready however, the policy framework should be in place before exploiting 

the process. 

 

 
5.3.3 Access to Energy 

This section reports the finding of the interviews regarding the trend, challenges 

and how to increase access to clean energy use in the country. 

5.3.3.1 Diffuse of Clean Energy Usage 
 

The findings of the interviews revealed that there were initiatives which have been 

taken place in unstructured pattern regarding the increase in use of clean energy 

in the country. The production of standardised high quality of cooking stoves for 

households’ use was cited as one method to increase the use of clean energy 

use. In the absence of this, there is a high number of low qualities of cookstoves 

out in the market that have imputed a negative attitude in some communities 

regarding the effectiveness of the cookstoves in regard to the increased use of 

clean energy. 

On the other hand, the energy mix use strategy has started to emerge as the 

better option to enhancing clean energy use as epitomised the excerpt from the 

interview. 
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“Kerosene is expensive than electricity. Turning to energy mix strategy 

seems as the main solution to access of energy. In this way, stoves should 

be built locally to save the costs so that the cost come down to 60 percent 

to allow market forces to dictate the prices. Many people take some time 

to think about purchasing a product because one is not sure whether that 

is the best price for the product” by RE6. 

On the other hand, banks have availed funds in terms of short loans to import 

petroleum products but not for other sources of clean energy. This loan facility is 

viewed to have less risk compared to funding other clean energy sources as 

reported in this interview excerpt. 

“we fund services, one project we fund is in the petroleum industry which 

controls the distribution of Liquid Petroleum Gas (LPG) which is 

considered as a consumable product when viewed from the general 

business point of view” by AE2. 

One of the successful cases in the country is the use of solar lighting in which 

that has a been a considerably high number of players. The use of kerosene 

lamps has significantly reduced as revealed from the interviews which is 

attributed by a free market which has to have a regulation mechanism to protect 

the consumers. 

Street lighting is one of the sectors which has gained from the development of 

the solar lighting technology. Most corporate organisation have embraced this 

technology as they have managed to save a lot of money from paying electricity 

bills. An observation from these findings shows that it’s the private sector which 

has a high number of institutions who have extensively used this technology as 

exemplified by this interview excerpt. 

“The focus is now to venture into alternative sources of energy. For 

example, Solar photovoltaic has replaced the supply from KPLC at English 

Point Station,” by EEC3. 

From the interviews, it was revealed that there was a disparity of frequency of 

power outages in different parts of the country. It was noted that capital city had 

the lowest number of outages and highest in other parts. It was reported that the 
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electricity distribution company has embarked on strengthening the grid around 

the capital city and high-power consumers but there is no update when this 

project shall cover the rest of the country because these outages have 

considerably impacted negatively on economic growth activities in this region. 

This interview excerpt shows the uncertainty of the quality of power in the country. 

“……there are power outages experienced currently though ……. has not 

experienced any of them because there are dedicated lines to supply 

power to this plant only. I know other companies are affected and power 

is rationed at different time of the year” by EEC3. 

Due to the immense benefits of the solar energy use, the government has now 

enacted a law and empowered the Rural Electrification and Renewable Energy 

Corporation (REREA) as the institution to spearhead this diffusion of renewable 

energy technology use in the country however, this shall depend on the 

implementation. 

Another initiative is the bilateral funded Last Mile Project that seeks to increase 

the number of households connected to the national electric power grid. This 

project which is implemented by the rural electrification and renewal energy 

programme. Another initiative is the improvement of energy storage batteries 

which provide energy longs hours of electrical energy. This shall make solar 

electricity more attractive that grid supply because of the cost of energy. 

“The company has installed batteries which provide the supply for 8 hours or 

more. They are charged by solar panels and occasionally from the generators. 

This plan is being rolled to cover the country” by EEC2 (Head of Strategy). 

5.3.3.2 Challenges to Clean Energy Usage 
 

There were significant of challenges to increased access to clean energy as 

revealed by the interview findings. It was observed that the power line in the rural 

areas and remote areas are overloaded because the cost of constructing new 

electricity distribution line was high and there was a high increase in the number 

of new customers. This scenario leads to unbalanced load on the distribution lines 

and in most cases the control circuit ends up tripping which brings blackouts. 
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“Wind Power is limited to designated areas for generation which makes it 

difficult to sustain the output and stability. Hydro power is affected by 

deforestation” by AE1. 

There has to be a plan for land use. The demand of the land is very high. The 

national land framework is missing which should guide on how the land is to be 

used. There is no provision of what size of land is to be used for a specific 

project or activity. There is supposed to be a legislation at town and county level 

by the physical planning about the landuse activities which should be referred in 

the regional plans. 

“In rural areas, the framework is non-existent, there is only access to these 

facilities but no way leaf. Legislation exists but the political leadership is 

lacking. The county government intervention must be sort before any 

action takes place. Ancestral land need re-organisation” by AE3. 

Accessibility is a big challenge through the provision of way-leaves. Currently, 

landuse for electricity is a major problem. Both in urban and rural areas have not 

been taken seriously. Renewable Energy resources have not been fully exploited 

as policies are not geared to training of manpower and resources allocation” by 

AE3 (Chairman-Urban Planners Association). 

“For example, area which are located far from the grid system have not 

been defined in the policy document on how to be accessed” RE3. 

5.3.3.3 Cost of Energy 

The findings from the interviews were able to reveal that the cost of energy in the 

country did not favour the consumer because the price of all sources of energy 

were primarily determined by the suppliers. A typical example is the rural villages 

which are connected to the national grid for electricity where there is a high rate 

of defaulters in payments for electricity used because they are unable to pay and 

in some low-income urban settlement, illegal connections which are referred to 

as commercial losses by the KPLC, electricity distributer company. 

The other sources of energy are also expensive including woodfuel for urban and 

institutions however in rural villages it is acquired from individual farms and 

forests. Generally, the prices are increasing, and consumers have no control. 
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“I consider all these fuels as expensive because the prices are ever 

increasing…… ……. Energy costs are around 30 per cent of the 

institution’s total expenditure.” by EEC1. 

While it is suggested in the draft energy policy to introduce another electricity 

distribution company to stabilise the market price of electricity, the participation 

of a wide range of stakeholders absent in this process of enacting a new energy 

policies document. In most cases, these policies are tailored to serve as stop gap 

measures as alluded by some interviewees. 

“It would good be good to have another competitor and this shall increase 

stability of supply and offer a favourable supply to consumers…… I 

foresee a situation where there is increased supply and less demand but 

no reduction of current prices…… The consumers shall continue to pay 

high prices to recoup the cost of investment” by EEC3. 

From the interviews of stakeholders, it was observed that there is an imminent 

energy crisis in the country especially in rural villages. One stakeholder 

suggested the need to hold a national symposium to come up with strategies to 

address the problem of energy supply in the country. 

“In order to develop a comprehensive solution, supply of energy should be 

a key to be discussed like the presidential debate so that brainstorming 

from experts so as to come up with a workable strategy” by RE2. 

5.3.3.4 Funding of Energy Projects 

Although there are no well-established dedicated institutions to fund energy 

projects in the country, some international organisations have partnered with 

local banks to loan those who wish to put up energy projects for electricity 

generation. There was no readily available funding for small energy projects 

because formal financial institutions are reluctant to fund small renewable energy 

projects. 

“Banks have special loans for bigger renewable energy projects. For 

example, Equity Bank have loan products. Some Micro Finance 

Institutions like Faulu, Bima do also have loan facilities but Savings and 

Credit Cooperative Societies (SACCOS) specialise on solar and 
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cookstoves. Recently Chase Bank and Cooperative Bank have created 

funds for big projects” by RE6. 

There are a few non-governmental organisations who have initiated loans 

schemes in some regions of the country. What is clear is that there is no legal or 

policy framework in place to support these schemes, hence there is a need to 

formalise this lending activities. An assumption can be made these business 

models which are being tried may be motivated by profits as already seen by the 

technologically advanced organisations in this field. 

“Over 100 enterprises have access to the loans which has grown at an 

average of 10 percent annually. There are better prospects for the model 

used currently to access fund which has encouraged the private sector 

players who do it at a profit. M-Kopa is a good example of players in the 

market who make profit. Another player is Azuri who work with 

independent agents” by RE4. 

While some funds have been channelled from the developed countries to 

promote the renewable energy sector in developing countries as one of the 

initiatives to mitigate against the climate change, in most cases these funds are 

tailored for the big projects in the industrial and commercial sectors. The following 

excerpt is an attest of this funding scheme. 

“There are some financial schemes which provide loans for installation of 

solar energy systems. One such organisation is the Sustainable Use of 

Natural Resources and Energy Finance (SUNREF) an initiative by Agence 

Francaise de Developpement (AFD) which provided funded the project I 

undertook my client in 2013” by RE7. 

On the other hand, some international development organisations have extended 

some financial facility to promote schemes that promote clean and renewable 

energy sources. For instance, improved cooking stoves and solar micro-grid 

projects have been funded by these schemes but not from the government fund. 

“The Department for International Development (DfID) is actively involved 

in funding of projects which promote the use of solar and clean cooking 

stoves using a model known as the resort-based financing. There is also 



119  

Germany Development Agency (GIZ) which funds the micro-grids 

projects” by RE5. 

However, the poor who live in the rural areas who are the majority are still far 

from getting the electricity since energy is still expensive for them. In the 

meantime, the local banks have set-p financial pools targeted government 

institutions to purchase standby diesel generators and bulky import of liquid 

petroleum gas (LPG). These schemes have minimal impacts as they are done 

without a clear strategy. 

“The funding is tailored to target government parastatal projects basically 

in the supply chain of the business implementation. The funding of 

services rendered by companies our focus areas As I said earlier that 

we fund services, one project we fund is in the petroleum industry which 

controls the distribution of Liquid Petroleum Gas (LPG) which is 

considered as a consumable product when viewed from the general 

business point of view” by AE2. 

Securing financial sources is a big challenge because interest on borrowed funds 

to invest in these projects is very high and this put off the private sector from 

investment due to high interest rates. 

It is expected that there should be incentives and rebates on investment of solar 

energy projects to curb the high cost of solar energy equipment. At the present, 

the unit cost of electricity form solar plant is higher compared to the one from the 

grid. This seems to deter increased investment on solar energy production since 

there no clear plan in place to address this need. 

“The initial cost is high, and this is a major impeding factor considering 

that this is a charitable institution. We must source these funds from 

donors so as in to be able realise these changes” by EEC1. 

“The high cost of renewable energy for ordinary citizens, counterfeit 

renewable energy products which have slowed down the demand for 

these products” by RE2. 

Meanwhile, a scheme targeted at rural poor villages to provide clean energy for 

households’ energy use have been initiated by the Energy and Climate change 
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fund in the country. This is one of the schemes envisaged to be rolled to other 

rural villages in the country in promoting the use of low carbon fuel in households. 

This excerpt attested this initiative. 

“We provide funding directly to enhancement of technical capacity through 

training, piloting clean energy initiatives at Kwale and Kajiado counties on 

cooking and lighting energy sources” by RE2. 

5.3.3.5 Energy Security 

While there have been studies which have projected the energy demand for the 

country, the was not information to show about plans to increase increased 

production of new sources of energy particularly for household energy use. 

Emphasis has been on electricity and petroleum and this now compromises the 

energy security in the country especially the role of woodfuel. The irony of the 

matter is that the government is aware but there is no immediate plan to initiate 

action to alleviate this challenge. 

“The source of firewood has government restriction, and this makes it 

expensive as we have to advertise by tender supplied at interval of three 

months. This comes with a high price, but LPG supply is consistent but 

expensive” by EEC1. 

On the other hand, the plan to increase production are on schedule. There has 

been increased investment in a range of sources of energy with recent one being 

in geothermal. One main challenge which still stands out is that there is no 

efficient infrastructure to evacuate this electricity to consumers with minimal 

losses. The problem is known but the implementing agency has not delivered as 

expected and this has led to high rate of power outages in regions outside 

Nairobi. Although there is a promise by the government to address this challenge, 

it is not known when the project shall be complete. 

“The current state where energy resources are located far from to areas 

where most consumers are located is a big challenge to distribution 

process due to the cost of transporting the energy resources using existing 

infrastructure which are not meeting the current demand” by RT2. 
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“Reliability of electricity is a problem in places outside the cities. Therefore, 

there is need to put up mini-grid and standalone supplies” RE2. 

While developed economies have employed the use of technology in national 

grid management better known as smart-grid, there are no indications of when to 

adopt this energy management tool. It seems the cost of electricity shall continue 

to be high considering that the cost of unused generated electricity is passed over 

to consumers hence, the high cost of electricity in the country. 

While there is an increased generation of electricity from solar, there is no 

provision of evacuating this to the national grid because the national grid has not 

been re-designed to accommodate this new supply. 

“We have developed projects with installed capacity of 1.7 MW. The 

Seven projects are found in different parts of the country like in Nanyuki, 

Kericho and Nandi Hills. We have done many projects the one for the 

larger communities are about 100 and 10-20 are for commercial 

companies .............Lack of use of storage technologies is the issue which 

need to be addressed in order to have efficient grid” by EP1. 
 

The absence of a framework for technical and timelines is another challenge 

which has impacted on energy security in the country. Introduction of a non- 

double tariffs for renewable energy where different tariffs and the use of digital 

meters will boost investment in renewable energy supply. Introduction of 

incentive through tax relieve were viewed by some stakeholders as some of the 

options to production of electrical energy in meeting the energy gap resulting from 

the demand of the Vision 2030 blueprint projects. 

Although there is a major shift to adopt the use of renewable energy technologies 

in the country mainly from solar energy products there is need to increase 

awareness through sensitisation and through economic empowerment of rural 

the people to start use these technologies wherever possible. With these 

mechanisms in place, they shall make the use of solar as a source of energy 

within reach of most rural consumers compared to the current situation with high 

prices. 
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“The renewable energy supply is picking up slowly as a source of clean 

energy although it is experiencing challenges like, lack of awareness, the 

high cost of renewable energy for ordinary citizens, counterfeit renewable 

energy products which have slowed down the demand for these products” 

by RE2. 

“The pricing of solar energy does not reflect the investment and the 

purchasing power of the consumers. The market is not regulated well, and 

this leads to a situation which the consumers and producers are not able 

to predict the unit cost of energy produced in the market” by RT2. 

While the introduction of the Feed-In Tariff policy in the country was to promote 

the use of green technology to produce electricity, however, the uniform tariff 

used has not prompted competition in production of electricity as this needs to be 

reviewed in order to encourage competition. It was suggested that new initiatives 

should be ushered in to allow mini-grid systems to run by private investors and 

communities and also have cross-subsidies so as to encourage favourable 

competition to increase energy production in the country. 

On the hand, the current trend of biomass production and use is not presenting 

a promising scenario because the dependence on this source of fuel is on the 

increase. It was suggested that there should be incentives and subsidies to use 

alternative sources of energy like biogas. The use of improved cookstoves would 

save the amount of biomass use. With the current trend of biomass annual 

consumption annual demand estimated to be around 42,000 cubic metre against 

the supply of 31,000 cubic metres in a few years ago, there is a deficit of 12,000 

cubic metres which is obtained from other unknown sources which is considered 

as an energy security problem. Therefore, there is an urgent need to initiate 

incentive scheme to safeguard the forests and also involve other government 

agencies to develop a long-term plan to address this increase in demand of 

biomass. 

Regarding the distribution of petroleum products, the government, the 

government has heavily invested in improving the roads network in the country 

however, the construction of strategic storage of these products especially the 

Liquid Petroleum Gas (LPG) has not taken off especially in the rural settlements 
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where most of the population. This is a big problem and it has serious 

ramifications on the economy of the country. 

5.3.4 Intervention Measures 

While it is observed that there are challenges in energy productions, there is need 

to assess the kind of policy interventions needed or which have been put in place 

and be able to make decisions to address the challenges of energy supply. 

5.3.4.1 Increasing supply of energy 
 

It was noted that the areas which lagged in development projects benefited from 

an equalisation funds which is 0.2 percent of the National GDP. This fund has 

seen increased rural electrification in different rural regions in the country. The 

government has also done intuitional reforms by transforming the Rural 

Electrification Authority (REA) the Rural Electrification and Renewable Energy 

Corporation (REREC). This new entity shall now handle renewable energy 

projects and the management of the new energy centres which currently are 16 

in the country. 

The other initiatives are the “The Last Mile Project,” a project which increase the 

population access to electricity through connection to the grid at a minimum cost. 

The aim of this project is to maximise connectivity to the transformers in that by 

the year 2017, whereby the number of transformers shall be increased to 40,000 

and thus increase the number access to electricity percentage from 47 percent 

to 70 percent and to 100 percent by the year 2020” 

“This initiative shall see projects such as electricity banking incorporated 

in increasing the portfolio of renewable energy source” by EP2. 

“Awareness still remains a big challenge as more effort should be put in this area. 

The enforcement of standards is poor because this is counterproductive to the 

efforts to promote the affordability through these efforts to mitigate the problems. 

It was observed that there was urgent need to conduct further research to 

establish the best way and options at Macro level and a farther look in the 

framework is needed. 
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“The average citizens need education to increase awareness about clean 

and renewable energy use. The same case has to do with urban slums 

who cannot afford the households energy needs” by AE1. 

There is no plan in place to introduce a smart-grid technology because the pace 

the new power lines are implemented is very slow. Lack of regulations and 

framework for renewable energy projects especially those which technology 

transfers is expected from the new projects. The tariffs do not provide incentives 

for investment in renewable energy projects from the private sector and other 

barriers which hinder this development. 

“Communities where the government had laid plans to provide electricity, 

the community grid is hindered by the bureaucracies of the government at 

the domestic level” by RE7. 

Most interviewees were unanimous that increasing the supply of energy was one 

of the measures to increase access of energy to the entire population in the 

country. While there were periodical pronouncements by the government 

regarding plans to increase electricity supply in the country, there was none for 

the households’ energy supply. For instance, new investment in electricity sector 

are expected from sugar companies like Nzoia sugar company which has to 

improve their production efficiency so that they can increase the current capacity 

of 9 MW which is all consumed and none fed into the national grid. 

“In this respect, there are current negotiations with sugar companies that 

use old machinery and have high inefficiency to improve on this. For 

example, Nzoia sugar company produce 9 MW and is all consumed, Kwale 

International Sugar company shall start production in 2016. The 5000+ 

MW electric power production scheme incorporates power from the Sugar 

companies.” by EP2. 

5.3.4.2 Strategic Planning 

Success of any project is fully depended on the strategy employed in realising 

the set goals. In improving access of energy, it was concluded that having a 

strategic plan in place would significantly improve access to energy in the country. 
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The findings from the interviews of the stakeholders concurred that a review of 

energy policy and act was necessary to improve the areas which will allow 

increased supply of energy. The laying emphasis of one source of energy in the 

policy was noted as one of the challenges like in the case of geothermal energy. 

“I would prefer to let the people transit to other energy on other tiers. The 

use of electricity is unreliable and expensive. If you look the section on 

renewable energy, about three quarters of the bill is about Geothermal 

sources of energy.” by RE2. 

“At present, there is a concerted effort to increase the supply from 

geothermal power sources. More emphasis is on this technology than 

other renewable sources of energy.” By RE6. 

Another observation was in the recently enacted Energy Act 2019 in which there 

was no framework on supply of domestic energy from sources like woodfuel. The 

act is silent on the supply of energy to this sector which still play a key role in the 

lives of people and is to depend from the biomass in many years ahead. The 

development of a Renewable Energy Master shall be the ideal solution to 

ameliorate this challenge which shall include all policies from other government 

agencies which supply energy. 

“Yes, the forest policy has a degree of contrast with the energy policy. You 

can note that the biomass section has borrowed much from the forest 

policy however the forest policy is having a major role in energy supply.” 

By RE1. 

The landuse was identified as another barrier to increased supply of renewable 

energy. The competition for land for agriculture and forest is a big problem. The 

trees are cut down basically to create room for agricultural activities and no new 

planting of trees is done. There is no available information on the area covered 

by trees either as forest or to provide trees for fuel. These are the cross-cutting 

issues in the energy policy. 

“There are no update records for land surveying, there is need to have 

updated records. Boundaries need to be known on the area of use. The 

type of what type of use is has no record, tenure, public, community centre. 
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The reason for no proper record is because poor recording and poor 

embarrassing situations.” By AE1. 

Building a dynamic database of energy use and supply in the country is key to 

increased access to energy. It was observed that it is electricity sector which had 

updated data of generation and use. There was no available data on households 

that use improved cookstoves in Kenya. The study revealed that organisations 

currently involved in household energy use like the Global Village Energy 

Partnership (GVEP), United Nations Development Programme (UNDP), GIZ, 

Practical Action use internally generated data for their projects. This challenge 

can be overcome if there was a cross-agency working to plan for solving energy 

problems. 

“The government stakeholders in Energy, Environment and 

Industrialisation Ministries have not developed strong linkages and 

programmes to tackle the promotion of sustainable energy technologies 

use in the country.” By ECT2. 

Establishing a framework for technical and timelines, introduction of a double 

Tariffs for renewable energy, introduction of different Tariffs’ and the use of digital 

meters are some of the strategies recommended if adopted shall boost 

investment in renewable energy production. Currently the only investment in 

renewable energy sector is mainly from the government. Increasing information 

and involving a wide range of stakeholders in policy development shall enhance 

the development of this energy industry. This shall include placing both general 

and technical information in the public domain as the case of energy storage 

systems which have hampered the use of solar home systems. 

“In addition, storage of energy produced is another big issue which has not 

been addressed since cost-effective storage systems are required. For 

example, the batteries are affected by high temperature and most batteries 

have not been designed to work under tropical temperatures and 

therefore, new technology design is desirable.” By EP1. 

5.3.5 Capacity Development 

The sustainability of any institution is depended on their programmes of capacity 

development. The strategy of an organisation on how to obtain, improve, and 
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retain the skills, knowledge, tools, equipment and other resources in the energy 

industry are able to determine the level of sustainability of an organisation. 

Information obtained from the interviews suggested that the current training have 

more emphasis on consumers as compared to innovators and it is evident that 

there are very few innovations in the energy industry. As a matter of fact, there 

are more obstacles to those who wish to be innovators. It was observed that there 

was more emphasis on courses that offered to support small scale entrepreneurs 

so that they can build the projects using locally based materials. 

In conclusion, for a business to be sustainable, it has to be carried sustainably. 

In this regard, there should be trained manpower available to work and repair 

equipment which have broken down within a short period. This study therefore 

reports findings the three areas of capacity development mainly the curriculum, 

training and research. 

5.3.5.1 Curriculum 
 

The findings from the interviews did not identify existence of any curriculum for 

energy education in the basic education courses in country however, there was 

none identified for electricity and petroleum courses at the college and university 

level. It is often assumed that the most households’ energy consumers have 

knowledge and skills to operate appliances which use electricity and LPG. In most 

cases, this is not the case and failure to operate these appliances correctly often 

leads to fatal accident. 

While most manufacturers have provided information in the form of manuals on 

how to operate the electric and gas cookers, there is a need to understand when 

and how best to utilise these sources of energy. On the other, the use of 

bioenergy especially woodfuel do not have manuals while the same source of 

energy has proved to be lethal when not used in a well-ventilated environment. 

Against this backdrop, it is important to have some basic training at all training 

levels as part of life skills regarding the use and safety of different sources of 

energy in standard documents. 

“There is available literature which is scattered here and there 

nevertheless there is need to create more information. Currently there are 
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no training manuals and training guideline in the field of energy which 

means. This is an indicator that the current curriculum on provision of 

energy needs to be reviewed.” by RT3. 

The compilation of these documents will then form the basis for developing a 

curriculum on energy studies in the country. Although there is a curriculum at the 

University training programmes, they normally have little impact since they dwell 

most on scientific principles than the application. In this regard, some observers 

term them as weak training programmes. 

“In addition, the current undergraduate degree programmes on energy 

course are not strong enough to support the current supply to meet future 

energy demands,” by RT2. 

“The current training has more emphasis on consumers as compared to 

innovators and it is evident that very few innovations are there in this 

energy sector. As a matter of fact, there are more obstacles to those who 

wish to be innovators.” by RT2. 

Therefore, it is crucial that there should be a set of trainings which should provide 

fundamental information about the production and energy use in the country. It 

should also extend to cover the environmental and social impact of these sources 

of energy and their practices. 

“I suggest that the studies should be lowered to lower classes for instance 

at high school level so that more environmental benefits can be realised 

the younger population acquires this knowledge.” by RT2. 

“The available literature on environmental issues is not linked to the 

training programmes. I suggest that a review of training policies to 

incorporate environmental and infrastructure issues.” by RT3. 

The development of this document should therefore involve all stakeholders and 

reviewed periodically in order to reflect any news changes in the energy industry 

and promote sustainability. 

5.3.5.2 Training 

In most cases, the difference between training and curriculum is obscure and 

often this gap has led to trainings programmes which either are duplicated, or 
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they are not comprehensive of what they are intended to achieve. It was observed 

from most interviewees that they could not easily differentiate between the two 

but understood that the objective was to impart knowledge of energy use and 

production. 

Collected data from most of the interviewees concurred that the energy industry 

did not have enough technical experts who have enough skills to run the services 

in the country. The problem was acute in rural settlements and less intense in the 

urban settlements. 

“there is a gap for appropriate training to meet the demand of skills needed 

to support these technologies especially in the rural areas which need 

most these renewable energy technologies” by RE5. 

“… lack of technical experts and a need to train personnel to increase 

capacity to implement this programme. With these funds, KAM can offer 

trainings, energy conservation trainings.” By ECR3. 

In this regard, it was proposed that there should be increased frequency of 

trainings so that there are more qualified skilled personnel to meet the needs of 

the energy industry. The focus should start with initiating changes in energy and 

training policies to address the shortage of the skills. A typical example is in the 

inadequate solar energy technicians in the rural settlements where training is 

needed to provide the after sale back up, an issue which the Technical and 

Vocational Educational Training Authority and National Industrial Training 

Authority have acknowledged to pursue further in increasing skilled manpower in 

the country. 

“We do not have enough skilled manpower for most the current high 

leading market areas. Although the campaign to bring TVETA to a high 

level has taken a long period, the government has now taken a positive 

approach to train and increase manpower in the market.” by RT1. 

“Capacity of trainers is another forgotten area which needs urgent 

consideration. Trainers should be attached to industries of their field and 

benchmark on the current skills they are producing. This therefore calls for 
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close collaboration with other industry payers since training is a key 

component of productivity in all industries.” by RT3. 

While these premier training institutions have acknowledged to develop training 

programmes by introducing new curriculum to address this shortfall of skills, the 

Energy and Petroleum Regulation Authority (EPRA), the mandated institution by 

the Ministry of Energy and Petroleum to institute policy changes in all energy 

policy and capacity development in meeting the Vision 2030 energy targets 

should speed up so as to bridge the gap in training of skilled manpower and 

development of training programmes required to flourish the energy industry. 

“Currently we have few trainees to match the market demand and the 

evaluation exercise to determine the current state has not been done. 

Currently, only the Solar energy sector has a degree course in 

sustainability with limited available data.” by RT3. 

Meanwhile, Egerton University started a degree course on energy programme, 

and this should roll out to other Technical Universities like the Technical 

University of Kenya (TuKenya) who should train more technicians and 

technologists in the energy sector. These Universities also do research on local 

materials in order to reduce the prices on the final products. This shall therefore 

harmonise the relevance of the training and skill development programmes 

focused to support the growth in the energy industry. 

5.3.5.3 Research 

While the curriculum drives the training programmes which impact directly the 

energy industry, research is the foundation of capacity development in the energy 

industry. The findings from research studies inform policies and curriculum 

development which often result in new training programmes. 

In this regard, the findings revealed that there was no framework in place to guide 

research activities related to the energy industry. The energy policy is silent on 

critical issues particularly on the methodology to meet the demand of energy as 

envisioned in the Vision 2030 development blueprint. The energy policy has no 

provision to initiate the development of green energy except the mandated given 
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to Rural Electrification and Renewable Energy Authority (REREA) to initiate 

renewable energy projects in rural areas by the Energy Act. 

“…. the way forward is for the Energy and Petroleum Regulatory Authority 

(EPRA) to spearhead research activities on sustainability and initiate 

collaboration between the state corporation and educational institutions on 

policy issues.” by RT2. 

“The Universities and colleges need to partner with NITA and develop a 

curriculum which makes it easier and cheaper to produce training 

literature. This shall save time, money and easier to evaluate the whole 

process in phases. Currently it is not clear where these training partners 

starts and end.” by RT3. 

Considering that level of activities in research and development is low except for 

the few research activities going on in the field of renewable energy sources 

among them the bio-diesel, fossil fuels, biomass, wind and solar, the is urgent 

need to increase funding and collaboration in order to bridge the current gap in 

supply of the green energy. One of the suggested approaches is to encourage 

the private sector to get involved and start to fund some research projects. 

“I foresee a situation where the private sector plays a key role in most 

issues on investment of generating more energy. In my opinion, energy 

issues should be considered on the same platform as security issues are 

given by the political class.” by RT2. 

In order to realise the goals of increased production of green energy in the 

country, the Energy and Petroleum Regulatory Authority (EPRA), in consultation 

with statutory institutions such as Kenya Bureau of Standards (KEBs) and Kenya 

Forest Service (KFS) should develop and monitor regulations standards for all 

renewable energy and prepare indicative energy plan for renewable energy data 

and, initiate the process and monitor the progress of research activities in the 

energy industry. Likewise, the Ministry of Energy should establish an energy 

research institution and have the mandate to execute all research activities linked 

to the development of the energy industry. 
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5.4 Conclusion 

While there is a substantial information and evidence of renewable and clean 

energy application in the country, it is mainly the solar and wind energy use which 

has attracted the attention of the government and mainly for big projects where 

the government has laid more emphasis. It is also notable that the rural 

population who are potential beneficiary of this source have not fully exploited 

this opportunity because of the government policies which should support with a 

strategic plan and professional information to maximise the usage of this 

resource. On the other hand, there is no evidence of the government plan on the 

progressive use of clean energy mainly in the households. The policy has not 

provided the guidelines about the clean sources of energy and their respective 

applications. 

It was also noted that environmental issues were neither covered in the energy 

policy document nor effectively linked to the environment policy document. This 

disconnect is highlighted but no clear guidelines are stated in all energy policy 

documents. 

The energy efficiency and conservation are the sector which the policy has not 

been effective in both information and application guideline. It was found out that 

there was a significant progress in the industrial sector but no corresponding 

activity in the commercial and household sector. This could be due to the role of 

the manufacturers taking control through their initiatives resulting from the cost 

savings in production cost which make their products competitive in the market. 

It is noted that the energy policy has not covered this sector and to realise the 

goals of this undertaking, the policy must be explicit on the goals and how to 

achieve them. 

It was found that energy access has attracted maximum attention of the 

government, but this attention is mainly on electricity distribution from the national 

grid and petroleum distribution. Access to household energy use is one aspect 

which has no master plan as opposed to the electricity and petroleum energy 

sources. Even the liquid petroleum gas (LPG), a product of petroleum falls into 

this list because in is only major towns who easily access this product. 
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When these gaps are viewed together, the number of interventions in place were 

few as they covered mainly the electricity sector. This development is heavily 

attributed to the weakness of the existing energy policy which need to be 

restructured to reflect the sustainability aspects. These should lead to 

development of clear strategies to address the gaps. 

In addition, capacity development is another missing from all versions of the 

energy polices and strategies initiated. It was found that all key energy industry 

players have not considered this aspect on the same level when changes are 

done in the energy industry. The industry has followed a path where there is no 

link between the training programmes, research and the energy demand 

dynamics. 
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6 ANALYSIS OF HOUSEHOLDS ENERGY USE 

6.1 Introduction 

The aim of this chapter is to present analysis of households’ energy use from 

rural, peri-urban and urban households in the country. The data on the current 

energy use, supply and practices from these households is compared whether it 

is within the sustainability threshold since the increase in number of households 

accessing modern energy has not matched the measures to curtail other impacts 

such as environmental issues. An assessment of environmental degradation due 

to household energy supply activities is a key indicator of environmental 

degradation(Sovacool 2014). 

With evidence from analysis on the patterns of population growth in Kenyan in 

the last 50 years shows that there is a correlation between population increase 

and the increase in the number of households in Kenya (KNBS). This 

development has contributed significantly to environmental degradation through 

increased allocation of land that is devoted to woody biomass production for 

fuelwood supply (Bradley 1988). On the other, this development has led to a 

skewed distribution of population towards high agricultural potential areas, which 

constitute 20 percent of the country and has a settlement of 75 percent of the 

country population (Republic of Kenya 2009). Against this backdrop, assessment 

of the increased demand of households’ energy is crucial for the simple fact that 

84 percent of Kenya households energy needs is supplied from biomass (KNBS 

2010b). 

In this chapter, an initial review of the 2009 census data on energy sources will 

be presented. This forms the basis for a field study in 2015 to specific areas of 

Kenya that can be classified as rural, peri-urban and urban. The details of the 

survey will be outlined, and an analysis of the data presented in graphs and 

highlighted in the text. Comparison of the results obtained with the 2009 census 

data will be made. A critical discussion of the results will then be presented and 

key contributions from the field study stated. 
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6.2 Review of census data 

The reports on the Kenya National Population Census for the years 1989, 1999 

and 2009 had 21.4 million, 28.7 million and 28.6 million people respectively and, 

these figures corresponded to 4.4 million, 6.4 million and 8.8 million households 

(KNBS 2010a). Farther analysis shows that these findings translate to an 

increase of 46.4 percent households in 1989-1999 and 37.6 percent households 

in 1999-2009 periods. In view of this trend an inference is made in the two 

publications, the Beijer Institute and Republic of Kenya (O'Keefe 1984b; Ministry 

of Energy 2002) that there is a corresponding increase in household energy 

consumption. The 2009 National Population and Households’ Energy Use 

Census report further shows that households cooking and water heating 

depended heavily on biomass energy and lighting depend on kerosene and 

electricity (KNBS 2010b). This suggests that households’ fuel use from kerosene 

and fuelwood is a major contributor of environmental degradation mainly through 

deforestation and greenhouse gas emissions (GHG). 

It is clear from the 2009 census that the combination of tin lamp, lantern and 

pressure lamps, which use paraffin as a source of fuel constitute 85 percent of 

lighting fuel used in all households in the country. The 2009 National Census and 

Households Energy Use shown in Figure 6.1 indicate that 69.5 percent of the 

country’s households used paraffin for lighting (KNBS 2010a). 

With recent laboratory findings and field measurements indicating that 7-9 

percent of paraffin used in wicked paraffin lamps is converted to black carbon 

(Lam et al. 2012). Further laboratory tests results show that both hurricane and 

simple kerosene lamps produce 98 and 33 kilogrammes respectively of carbon 

emissions per year (Mills 2003). 



136  

 

Figure 6.1: Lighting fuel used in households 

 
Source: KNBS (2010) 

 
The analysis of households’ fuels for cooking obtained from the 2009 population 

and housing census report, shown in figure 6.2 reveals that 92.9 percent, 4.8 

percent and 1.4 percent of rural households used firewood, charcoal and paraffin 

fuels respectively for cooking. The remaining portion comprises biogas, electricity 

and liquid petroleum gas (LPG). For peri-urban, 71.3 percent and 25.5 percent of 

firewood and charcoal are used respectively. For urban households, 68.8 

percent, 14 percent, 7.9 percent, and 5 percent of charcoal, paraffin, firewood 

and LPG fuels are used respectively. 
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Figure 6.2: Sources of fuels used in all households in Kenya 

 
Source: KNBS (2010) 

 
CO2 emission in Kenya are shown in figure 5. In 1980, 5.75 million metric tons of 

CO2 was emitted as compared to 13.45 million metric tons of CO2 in 2012, which 

was a double increase of CO2 emissions. In comparing the two periods 1980- 

2002 and 2002-2012, the emissions figure doubled from 2.3 to 5.6 million metric 

tons of CO2. This increased rate of CO2 emissions is evidence of the global 

warming effects which has brought inconsistence in global climate. In Kenya the 

CO2 emissions from combustion of fossil fuels is mainly from the households’ 

energy demand and the transport sector (UNEP and KIPPRA 2006) 
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Figure 6.3: Carbon dioxide emissions from combustion of fossil fuels 

 
Source: EIA (2013) 

 
Another study conducted in Kenya revealed that households’ charcoal stoves 

emitted more greenhouse gases than the wood stoves (Bailis 2003). Against this 

backdrop, a significant amount of heat is generated by emission of black carbon 

and release of CO2 to the atmosphere and whose effects have contributed 

significantly to climate changes, a fact supported by Kenya at the recent UN 

climate summit in paris where a commitment was made to cut the carbon 

emission by 30 percent by the year 2030 (Bounagui 2015). It is also 

acknowledged by the international climate experts that the world should urgently 

substitute the carbon intensive fuels with renewable energy if curbing the climatic 

changes has to be reality (IPCC 2008). 

While recent studies have shown that approximately 75 percent of Kenya’s 

population live in 20 percent of the land mass that is agriculturally productive, the 

rest of the land mass is arid and semi-arid (Republic of Kenya 2009). It is 

therefore important to note that the increased demand for biomass fuel in the 

country endangers forest and water catchment ecosystems, which are key 

elements of an environment (Republic of Kenya 2013). Fuelwood and charcoal 

fuels (Biomass) is a predominant source for the rural households in Kenya and, 
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most of it sourced in the local vicinity of the homesteads through cutting the trees 

and forests, there is bound to exist a serious environmental degradation 

particularly in the sorroundings of rural households (Baidya 1984). Given that the 

supply of fuelwood supply to the peri-urban households is obtained from cutting 

trees directly dedicated to fuel plantation, it is the by-product wood, the dead 

branches and twigs, surpluses from agricultural land clearance which provide the 

biggest proportion (Leach 1988). 

With the revealation that the highest demand of biomass is highest in the rural 

villages where there are is no market mechanisms to regulate the demand and 

supply of this resource, the depletion of this resource is imminent (Practical 

Action-(EAO) 2010; Practical Action 2010), hence a serious environmental 

degradation would happen soon. While the majority of the rural households are 

poor and their limited income is spent on food, they get biomass fuel for free and 

this situation make it difficult for them to adjust to alternative sources of fuel 

(Leach 1987), hence their continued reliance on this source would ultimately lead 

to the depletion of both the forest and water ecosystems, which are 

interdependent. With these rural regions being denuded of their forest and wood 

resources, they are exposed to soil erosion, soil degradation, and loss of 

biological diversity (Baidya 1984; Westoby 1989), thus a negative enviromental 

impact is experienced which destroys the ecosystem. 

6.3 Social Economics of Energy Usage in the field 

In this study, research findings on households’ energy use are analysed using 

primary data collected by structured interviews from 102 household. The 

households were in purposefully sampled from five different villages in different 

geographical locations in Kenya. The population distribution pattern was the main 

factor considered in sampling the households with 61, 20 and 21 from rural, peri- 

urban and urban villages respectively. 

The collated data was grouped into sets which had same characteristics for the 

purpose of analysis. Analysis was based on the questions listed in the 

questionnaire and observations made. Observation of the collected data is 

presented from the five villages covering the rural, peri-urban and urban 
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households from the five village in the country. Therefore, this is a comprehensive 

report of the data considered to be important in this survey. 

6.3.1 Location 

The location of households from the nearest shopping centre was considered as 

an important factor when considering issue related to access of energy used in 

the households. In figure 6.4 it is shown that the average distance of households 

from the rural, peri-urban and urban households live an average distance 2.8 km, 

2.6 km and 1.4 km respectively from a shopping centre. The findings further 

reveal that both rural and peri-urban dwellers cover double the distance 

compared to urban counterparts to access essential goods and services such as 

kerosene, charcoal, firewood, Liquid Petroleum Gas (LPG) and food. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4: Distance from shopping centre 

 
6.3.2 Size and tenancy of household members 

The size of house, number of years lived in house and house ownership were 

factor considered as a bench mark in this study. Figure 6.5 is a graph which show 

the findings that majority of both rural and peri-urban population dwell in three- 

roomed or bigger houses and while the urban population dwell in two-roomed 

houses. In the same figure, the second set of graphs indicate that rural, peri- 

urban and urban population have lived in these houses for an average period of 
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16.7, 7.6, and 3.1 years respectively. Therefore, the rural dwellers would tend to 

have more experience on changes to energy use supply on households. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.5: Tenure in households and number of rooms 

 
It is shown in figure 6.6 shows that over 90 percent of household dwellers in rural 

and peri-urban own the houses and just about 30 percent of urban dweller own 

houses. Because of the high number of short-period of tenancy of rented houses 

in the urban households, this could be attributed to the rural–urban migration. 
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Figure 6.6: Proportion of householders who own their homes 

 
6.3.3 Number and activities of household members 

In figure 6.7, the graphs show the size and occupation of household members. 

The graph indicates the average occupants in rural, peri-urban and urban villages 

as 6.7, 5.4 and 4.8 people respectively while the second graph indicate that 3.4, 

2.6 and 1.8 children for rural, peri-urban and urban respectively go to school. In 

the third graph, it is indicated that at least one person in each household does a 

job unrelated to farming to earn income and only in the rural households with one 

person who only do farm work. The fifth set of graphs shows the three categories 

of households with at least one person do both farm work and housework and, 

only one person in urban households who does housework. 

It should be noted that the income generated from the activities of the household 

members was not ascertained because emphasis was on energy related 

activities. Therefore, it is inferred from these findings that children who are part 

of the households’ members do not contribute to household income. 
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Figure 6.7: Activities of household members 

 
6.4 Households Fuel Usage and Perception 

Boiling of milk and water, cooking of food are the major households’ energy usage 

activities. The type of fuel usage and challenges associated with the process of 

accessing these fuel sources in rural, peri-urban and urban households are 

outlined in this section. The study findings show that firewood, charcoal, kerosene 

and liquid petroleum gas (LPG) were the source of fuels used across the three 

categories of households. The following is an outline these sources of fuels. 

6.4.1 Firewood 

The graphs in figure 6.8 shows the findings on the proportion and perception of 

usage of firewood in rural and peri-urban households. The first band comprise of 

first and second graphs which present the proportion of fuel used in households. 

The graphs indicate that 93.4 percent of rural and 87.5 percent of peri-urban 

households fuel needs comes from firewood to cook food and boil water. 

Therefore, this data confirms that firewood is the major source of fuel for both 

rural and peri-urban households in the country. There was no data from urban 

households, and this could be a confirmation that urban households have 

graduated to the higher level of fuel use mainly charcoal, kerosene and LPG. 
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Figure 6.8: Percentage and perception of usage of firewood 

 
The second band comprises of the third, fourth and fifth set of graphs and they 

present the perception on the duration firewood lasts when used for cooking food 

and boiling water. In this band, 14.8 percent of the rural households perceived 

firewood to last long while 8.2 percent perceived that it was not the case when 

used for cooking and boiling of water. On the other, 77 percent of households 

were not sure whether firewood last long or short time. Similarly, 81.3 percent of 

the peri-urban households perceived firewood to last long while 12.5 percent 

perceived that it was not the case when used for cooking and boiling of water. 

Also, 6.3 percent of households were not sure whether firewood last long or short 

time. 

In this context, this data is an affirmation that small proportion of rural households 

have the full knowledge regarding the burning efficacy of firewood as a source of 

fuel but the contrary for the peri-urban households. Therefore, there is an urgent 

need to intensify the education on energy efficiency and conservation to rural 

households’ members where a big percentage of fuelwood is used. 

The third band of graphs are comprised of sixth, seventh, eighth and ninth graphs 

and present the perception on the cost of firewood. The findings shows that 9.8 
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percent of the rural households purchased firewood used in the household, 4.9 

percent perceived firewood to be a cheap source of fuel while 6.6 percent were 

to the contrary and, 88.5 percent were not aware of the cost of firewood. On the 

other hand, 93.8 of peri-urban households purchased their firewood and 100 

percent perceived firewood to be a cheap source of fuel. 

This information presents a clear distinction between rural and peri-urban 

households which are defined by the method they access firewood and 

alternatives sources of fuel at their disposal. This data indicates that the peri- 

urban households should be critical about their choices and usage of their choice 

of fuel use in the households. One of such decisions is to consider financial 

implications when choosing firewood. On the other hand, most rural households 

did not have financial obligation to grant them firewood. This may be due to the 

cost of other sources of fuel being out of reach and firewood being the only source 

of fuel easily accessible. 

6.4.2 Charcoal 
 
 
 

    

      

  
 

   
  

       

       

         

          

           

           

            

 
 
 
 

 
Figure 6.9: Usage and purchase of charcoal 
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The three bands of graphs in figure 6.9 shows the findings on the usage and 

purchased charcoal across the rural and peri-urban and urban households. The 

first band indicate that 13.1 percent of rural, 30 percent of peri-urban and 90.5 

percent of households used charcoal as a source of fuel to cook food and boil 

water. The second band indicates that 75 percent of rural and, 100 percent of 

both peri-urban and urban households purchased all their charcoal usage. In 

addition, 50 percent of peri-urban and 42.1 of urban households used charcoal 

to meet energy needs for respective households. 

The interpretation of this data tends to support past studies which have shown 

that charcoal is a major source of fuel for urban households because about half 

of households in peri-urban and urban household. In addition, charcoal is a 

commodity with high demand because it is acquired as commercial commodity 

mostly in urban and peri-urban households. Therefore, this underscores the 

critical role of charcoal as a source of fuel both peri-urban and urban households 

in the country. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.10: Perception of charcoal usage to other fuels 
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In figure 6.10, five bands of graphs demonstrate the research findings about the 

perception on duration charcoal burns and whether it is a cheap source of fuel. 

The findings of first and second bands of graphs showed that 50 percent of rural, 

100 percent of peri-urban and 21.1 percent of urban households perceived 

charcoal not to last longer than other fuels and while 10.5 percent of urban 

households were not sure that charcoal lasted longer than other fuels used in 

these households. 

In the third of graphs, 25 percent, 16.7 percent and 57.9 percent of rural, peri- 

urban and urban households respectively indicated that charcoal was a cheap 

source of fuel. The fourth band of graphs also indicated that 37.5 percent, 66.7 

percent and 36.8 percent rural, peri-urban and urban households respectively 

that charcoal is not a cheap source of fuel. The fifth band of graphs also indicated 

that 37.5 percent, 16.7 percent and 5.3 percent of rural, peri-urban and urban 

households respectively were not aware that charcoal is cheap source of fuel. 

When a comparison of the findings of figures 6.9 and 6.10 are made, there is a 

contrast of findings between urban households and both rural and peri-urban 

households. Since the proportion of charcoal usage is small for both rural and 

peri-urban households as compared to the urban households, the urban 

households’ findings provide a realistic perception. In conclusion, charcoal is a 

relatively a cheap source of fuel although not used to cook all foods in the urban 

households. In the rural and peri-urban households, charcoal is not considered 

as a cheap source of fuel and does not last longer than other sources of fuels. 

6.4.3 Kerosene 

Figure 6.11 shows three sets of graphs of the findings on usage and purchased 

kerosene for the rural, peri-urban and urban households. The first set of graphs 

shows 3.3 percent, 5 percent and 38.1 of rural, peri-urban and urban households 

respectively use kerosene as a source of fuel. The second set indicated that only 

12.5 percent of the urban households use kerosene to cook all foods. And the 

third set of graphs indicated that the kerosene used in all the three categories of 

households was purchased. These findings demonstrate that kerosene is not a 

popular choice of fuel for cooking in all households and its usage is most in urban 

households. 
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Figure 6.11: Usage and purchase of Kerosene 

 
The graphs in figure 6.12 shows the perception of kerosene as household fuel 

usage. In first set of graphs 100 percent and 50 percent of peri-urban and urban 

households’ respectively perceived kerosene not lasting longer than other fuels. 

In the second set of graphs, 50 percent, 100 percent and 62.5 percent of rural, 

peri-urban and urban households respectively believed kerosene is not a cheap 

source of fuel. 

 
 

     

     

     

     

       

           

           

           

           

           

 
 
 
 
 

Figure 6.12: Perception on kerosene usage 
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In view of the findings of figure 6.11 and 6.12, kerosene as a source fuel is mostly 

used in urban households in big proportion and is not a cheap source of fuel to 

all households. These findings suggest that the households would easily switch 

to other alternative source of fuels if that option is available. 

6.4.4 Liquid Petroleum Gas (LPG) 
 
 
 

    

    

    

    

    

    

      

      

      

         

 
 
 
 
 
 

Figure 6.13: Usage and purchase of LPG 

 
In figure 6.13, the graphs show the usage and acquisition of liquid petroleum gas 

(LPG) is in peri-urban and urban households. The findings showed that 42.9 

percent and 10 percent of peri-urban urban households respectively used LPG 

as a source of fuel. In the second set, only one graph indicated that 11.1 percent 

of urban households used LPG to cook all foods. And in the third set of graphs 

showed that both peri-urban and urban households purchased the LPG. 

The graphs in figure 6.14 indicate the level perception on the duration LPG last 

and whether it is a cheap source of fuel. From the findings in the first band of 

graph, 50 percent peri-urban and 55.6 percent urban households believed that 

LPG usage lasted longer than other fuels while 50 percent and 33.3 percent in 

the second set of graphs were of the contrary opinion. In the third set, only 11.1 

percent of urban households were not sure that LPG usage lasted longer than 

other fuels. From the fourth band of graphs, 50 percent and 44.4 percent of peri- 
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Figure 6.14: Perception of LPG usage 

 
Urban and urban households respectively believed that LPG to be a cheap 

source of fuel. A contrast of the findings of figures 6.13 and 6.14 suggest that 

LPG is a cheaper option of fuel for urban and peri-urban households and 

relatively last longer compared to other sources. 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6.15: Influence of weather to choose LPG 
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In figure 6.15 the graphs show that the weather plays a significant role in 

determining the choice of LPG usage of in both urban and peri-urban households. 

These findings show a balanced perception of both categories and therefore 

other factors should be considered before concluding the extent of this influence 

on the weather. However, when this aspect is considered with the use of charcoal 

and firewood, it is possible to note that weather play a critical role on issues 

related to use of outdoor spaces and dryness of firewood and charcoal. 

6.5 Access of fuel by households 

Access of household fuel is an important aspect which determine the type of fuel 

that is at disposal to meeting the households’ energy supply. In this respect, the 

source of fuel, the distanced covered to access fuel, the cost of fuel, the time 

spent to collect the fuel and the period the acquired fuel lasts are discussed. 

The following list of fuels are discussed and follow the sequence from the 

previous section as; firewood, charcoal, kerosene and liquid petroleum gas (LPG) 

6.5.1 Type of Fuel 

The following findings on sources of firewood were established as sources of fuel 

for rural and peri-urban households as shown in figure 6.16. Family planted trees, 

local vendors, deport or forest wild forests were identified as the main source of 

firewood to these two types of households. 
 

 

Figure 6.16: Sources of firewood 
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It is shown in figure 6.13 that 70.5 percent of rural households’ source firewood 

from family planted trees. On the hand, 6.6 percent and 26.7 percent of rural and 

peri-urban households accessed their firewood from vendors. Further to this, 1.6 

percent of rural and 73.3 percent of peri-urban households accessed their 

firewood either from a depot or the forest. A combination of family planted trees 

and wild forest provided 3.3 percent and the wild forest provided 14.8 percent. 

The commercial forest and other sources each provided 1.6 percent of firewood. 

In view of these findings, it is evident that the family planted trees and wild forest 

provide the bulk of the firewood used in rural households and thus explains earlier 

findings that firewood used in rural households is not purchased. On the same 

figure, all firewood used in the peri-urban households is purchased either from 

local vendors or from local deport or forest. 

6.5.2 Distance travelled to access fuel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.17: Distance covered to access fuel for households 

 
In figure 6.17, are three bands of graphs which show the distances covered to 

access fuel to meet energy needs for rural, peri-urban and urban households. 

The first band of graphs indicate that the rural households covered 0.45 km, 0.65 

km and 0.8 km to access firewood, charcoal and kerosene respectively. In the 
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second band, the peri-urban households covered 1.2 km, 0.6 km, 2 km and 3 km 

was covered to access firewood, charcoal kerosene and LPG respectively. And 

in the third band, the urban households covered 0.3 km, 0.7 km and 0.6 km to 

access charcoal, kerosene and LPG respectively. 

From these findings, the average distance covered to access energy by rural, 

peri-urban and urban households was 0.6 km, 1.7 km and 0.5 km respectively. 

Apart from the peri-urban, the rural and urban households cover a similar 

distance but the peri-urban cover longest which is mainly to access to kerosene 

and LPG. These findings tend to suggest that distance is not a big challenge to 

access households’ energy supply to majority of the households in the country. 

6.5.3 Time spent to collect fuel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.18: Time taken to collect fuel in a week 

 
In figure 6.18, the findings on the time spent to collect fuel used in rural, peri- 

urban and urban households is shown for the four sources of fuel. The first band 

of graphs which represent the rural households shows that 4.6 hours, 6.3 hours 

and 1.2 hours were spent to collect firewood, charcoal and kerosene respectively. 
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The second band of graphs representing peri-urban households show that 0.8 

hours, 0.4 hours, 1 hour and 0.8 hours were used to collect firewood, charcoal, 

kerosene and LPG respectively. And the third band of graphs which represent 

urban households shows that 0.3 hours, 0.4 hours, and 0.4 hours were used to 

collect charcoal, kerosene and LPG respectively. 

In the rural household where firewood and charcoal are the main sources of 

energy, an average of 5.4 hours is used to acquire this source of fuel while time 

taken to access kerosene 1.2 hours, which is used for lighting. In the peri-urban 

households, an average of 0.7 hours was taken to acquire the fuel. And for the 

urban households, it took 0.4 hours to access the three sources of fuel. 

Given this high disparity between rural households the peri-urban and urban 

households, the data confirms that access to fuel supply of any kind is a big 

challenge to rural households in the country. Initiatives should therefore be 

focused to close the gap of getting the supply where less time is used to access 

the fuel supply. The peri-urban and urban households time is low and there 

seems to be minimal challenges to access the fuel supply. 

6.5.4 Weekly expenditure of household fuel 
 
 
 

   

   

   

   
   
   

     

       

       

         
 

       
 

  
   

            

      
 

       

             

 
 

 
Figure 6.19: Weekly expenditure to acquire fuel 
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The findings on weekly expenditure to purchase households fuel for the rural, 

peri-urban and urban households is by the graphs in figure 6.19. From the graphs 

in the first band, it is shown that an average of Ksh 178.7 per week was spent to 

acquire the fuel. The highest cost of Ksh 355 spent on kerosene and lowest being 

Ksh 16.1 on firewood. 

For the peri-urban households, an average of Ksh 157.9 was spent to acquire the 

fuel. Charcoal and LPG were highest costing Ksh 237 and Ksh 201 respectively 

and kerosene was the least costing Ksh 80. In this cluster of households, energy 

switching techniques as been adopted to optimise on the best fuel use in cooking 

different kind of foods and water boiling. 

The graphs in the third band represent the urban households where an average 

of Ksh 414.80. Given the expenditure of Ksh 415.4, Ksh 175 and Ksh 654 on 

charcoal, kerosene and LPG respectively from the findings, the data suggest that 

charcoal and LPG are the most common source of fuel used in urban households. 

This trend suggest that urban households are skewed towards using cleaner 

households’ fuel. 

From this data shown in figures 6.17, 6.18 and 6.19, it can also be inferred that 

because urban households spent more money to access household fuel, they 

both covered the least distance and spent least time to access household fuel 

and vice-versa for rural households. 

6.5.5 Duration collected fuel lasts 

In figure 6.20 the graphs present information regarding the duration the fuel 

accessed last in rural, peri-urban and urban households. The first band of graphs 

show that the three sources of fuels; firewood, charcoal and kerosene in rural 

households lasted for an average period of 2.3 weeks. The second band of 

graphs of peri-urban households show that the fours fuels; firewood, charcoal, 

kerosene and LPG lasted for an average period of 3.6 weeks. In the third band 

of graphs which show that the three fuels; charcoal, kerosene and LPG lasted for 

an average period of 3.9 weeks. 

A close look on these findings, energy use in the peri-urban and urban 

households tend to last the same duration while the rural take a shorter duration. 
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Figure 6.20: Duration collected fuel lasts 

 
However, the consumption of firewood, charcoal and kerosene in all households 

tend to last the same period and the difference is brought about the use of LPG 

which extend the period of energy use. It can be concluded that the use of LPG 

enhances the benefits of households’ energy usage although it calls for more 

expenditure compared to the other sources of fuels. 

6.6 Fuel Usage in Households 

In this section present, the findings regarding fuel usage in rural, peri-urban and 

urban households in the country are presented. Lighting in households, the 

boiling of water and the cooking of food were three activities found to consume 

fuel in the households. The following is detailed discussion regarding these 

sources of fuels. 

6.6.1 Lighting Fuels 

In figure 6.21, five sets of graphs show the proportions of sources of lighting fuels 

used in rural, peri-urban and urban households in the country. The first band of 

graphs show that 70.6 percent and 25 percent of rural and peri-urban households 

used only kerosene as a source of fuel for lighting. In the second band of graphs, 

12.9  percent,  10  percent  and  4.8  percent  of  rural,  peri-urban  and  urban 
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households used a combination of kerosene and solar as a source of fuel for 

lighting. In the third band, 10 percent and 4.8 percent of rural and urban 

households used only solar as a source of fuel for lighting. In the fourth, 5 percent 

and 9.5 percent of peri-urban and urban households used a combination of solar 

and electricity as a source of fuel for light. And in the fifth band 6.5 percent, 60 

percent and 81 percent of rural, peri-urban and urban households respectively 

use electricity as source of fuel lighting. 
 

Figure 6.21: Proportion of fuels for lighting in households 

 
Given this trend portrayed of fuels for lighting, this data suggests that there are 

health challenges associated with the use of kerosene in most rural households 

and smaller fraction of peri-urban households. When kerosene burned, the 

process leads to emission of light, carbon dioxide (CO2) and black carbon. The 

latter two pollute the environment and contribute to the rise of many respiratory 

diseases. 

On the other hand, most of the urban and peri-urban and a few rural households 

used electricity and solar as source of fuel lighting. This is a positive development 

in view of the side effects associated with the use of kerosene although the 

number of households are few compared to rural household. These findings can 

therefore lead to a conclusion that kerosene is a fuel for rural households while 

solar and electricity are fuel for urban households in Kenya. 
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In figure 6.22, the three bands of graphs show the size and average energy use 

per day for rural, peri-urban and urban households. The findings in the first band 

of graphs show that both rural and peri-urban households had between 3 to 4 

rooms while the urban households had an average of 2 rooms. In the second 

band, the graphs show that there was an average of 3 lamps used in rural 

households daily while there was between 3 to 4 lamps in use in both peri-urban 

and urban households. And the third band of graphs show that lamps in rural 

households kept on for an average of 5.9 hours daily. In peri-urban and urban 

households, the lamps were kept on for 3 and 4 hours respectively. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.22: Average households’ energy usage per day 

 
When a comparison of results between the first and second band of graphs is 

done, the average number of lamps used in rural households was less compared 

to those in use in peri-urban or urban households. Given that the number of 

rooms in rural households were twice compared to those of urban households, 

the number of lamps used were not proportion to the number of rooms in the 

household. This development could be attributed to the use of kerosene lamps in 

rural households which are expensive to maintain as opposed to the peri-urban 

and urban households where solar and electricity are the source of fuel. 

In the third band, the graphs show that an average time the lamps were on was 

5.9, 3 and 4 hours per day for rural, peri-urban and urban households 
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respectively. Given that the lamps in the peri-urban and urban households were 

ON for an averages period of 3.5 hours and 5.9 hours for rural households, these 

findings contradict the other findings. However, rural households are supposed 

to have less lamp hours ON, but this these findings could be attributed to some 

households leaving lamps ON overnight because of infants who could not sleep 

at night unless lanterns were kept on throughout the night. Secondly, a few rural 

households which used electricity and solar kept their external lamps ON. 

Therefore, these two scenarios contributed to this cumulatively increase in 

average number of ON hours for the lamps in rural households. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.23: Percentage of households that need change of lighting source 

 
In figure 6.23, the first band of graph show that 90.3, 35 and 5 percent of rural, 

peri-urban and urban households respectively wished to switch to other lighting 

source of fuel for lighting. The demand to change was highest within the rural 

households while the peri-urban and urban households demand dropped to 35 

and 10 percent respectively. The second set of graphs indicated that 65 and 10 

percent of rural and peri-urban households respectively would consider using 

solar systems if given an opportunity. And the third band of graphs shows that 23 

and 25 percent of rural and peri-urban households respectively showed that they 

wished to use electricity for lighting. 
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6.6.2 Boiling Water 

In figure 6.24, the findings of the study are shown by graphs about the available 

sources of water for rural, peri-urban and urban households in Kenya. The study 

established that the borehole, rainwater, pond, spring, tap and vendors were 

sources of water for all households use in the country. From this list of sources, 

the rural households accessed all of them except from the vendors and, both the 

peri-urban and urban households accessed from the borehole, tap and vendors. 

It is observed that the borehole provided most of the water to rural and peri-urban 

households and vendors to the urban household. The pons and spring are other 

sources which provided a significant source of water for rural households use. 
 

 

Figure 6.24: Sources of water for households 

 
With a wide range of water sources for households use and the importance of 

water to human health, there is bound to be contamination of drinking water 

because of the environmental degradation caused by human settlement 

activities. The boiling and the treatment of water using chemical before it is 

consumed is a major activity performed by every households if they must 

maintain good health. Therefore, boiling of drinking water is another major 

households’ activity where energy is spent and conversely spend money to buy 

chemical for water purification. 
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Figure 6.25: Proportion of drinking water boiled and purified 

 
In figure 6.25, the graphs show the findings of the proportion of process mainly 

boiling and purification households perform before water is consumed. In the first 

batch of graphs, 42 percent and 44 percent of water was boiled and purified 

respectively for rural households. In the second batch of graphs, only 75 percent 

was boiled for peri-urban households. In the third batch of graphs, 43 percent of 

the water was boiled. 

The small volume of untreated drinking water in rural households is presumably 

sourced from rainwater and springs whose hygiene standards is presumed to be 

safe for drinking. For the non-boiled water for peri-urban and urban households, 

their water was from the boreholes, tap (piped water) and vendors whose sources 

are considered to clean and fit for human consumption. In addition, most water 

vendors get their water from drilled boreholes which is a business to supply water 

in the urban households. 

In figure 6.26, the volume of water boiled for drinking and showering is shown by 

the three batch of graphs for the three categories of households. In the first batch, 

it is shown that 1.7 litres and 2.3 litres of water was boiled for drinking and 

showering respectively in the rural households. In the second batch of graphs, it 

is shown that 4.6 litres and 13.3 litres of water was boiled for drinking and 
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showering respectively in peri-urban households. In the third batch of graphs, it 

is shown that 4.3 litres and 7.9 litres of water was boiled for drinking and 

showering respectively in the urban households. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.26: Volume of water boiled in a day 

 
When the data shown by the two figures 6.25 and 6.26 are analysed together, it 

is evident that the boiling of water is more in peri-urban and urban households. 

The other observation is that there is more purification of water in rural 

households and none shown for the peri-urban and urban household. These 

findings could suggest that a significant proportion of energy is used to boil water 

for both drinking and showering for peri-urban and urban households. Therefore, 

this identifies water boiling as one of the key household activities of energy use. 

6.6.3 Cooking Food 

Cooking of food is major household activity that consume a large amount of 

energy which differ depending on the type of foods cooked in each household. In 

figure 6.27, it is shown that the average frequency of 2.8 was food cooked in all 

households. This difference in frequency is an indicator of disparities in 

households which is attributed to various factors ranging from social lifestyle, 

household size, income activities of household members and the sources of fuel 

used to cook the food. 
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Figure 6.27: Frequency food is cooked in a day 

 
With an average frequency of 2.9 for both rural and peri-urban and 2.6 for urban 

households, the data suggest that there are more activities in rural and peri-urban 

households, hence more energy is used in these households for cooking of food. 
 

Figure 6.28: Milk boiled in a day 

 
The findings in figure 6.28 show that an average of 0.9 litres, 1.7 litres and 1.3 

litres of milk was boiled in rural, peri-urban and urban households respectively 

per day, whereby it is was used to prepare tea for breakfast and the rest 

preserved to make yoghurt. This is another household activity which requires the 

use of energy. 
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Figure 6.29: Type of breakfast prepared 

 
In figure 6.29, the findings show that tea, porridge or both were prepared for 

breakfast in most households where milk was a major ingredient. From the 

graphs in this figure, it is shown that 72 percent, 65 percent and 85.7 percent of 

rural, peri-urban and urban households respectively prepared tea for breakfast. 

It is also noted that 15 percent, 20 percent and 9.5 percent of rural, peri-urban 

and urban households respectively prepared porridge for breakfaster. And lastly, 

13 percent, 15 percent and 4.8 percent of rural, peri-urban and urban households 

respectively prepared both tea and porridge for breakfast. 

In figure 6.30, the graphs show nine different types of foods that were cooked in 

rural, peri-urban and urban households. It was established that ugali and 

vegetable were the most cooked foods by all households followed by muthokoi, 

rice, chapati and potatoes. Beans, meat and others were the least cooked of all 

these foods. 

P
er

ce
n

ta
ge

 



165  

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
 

 
 

 
Rural Peri-urban Urban 

 

 
 

 

   

 
 
 

Figure 6.30: Type of food cooked in households 
 

The consumption of chapati in urban households was at 90 percent and 50 

percent in peri-urban households and further down to 18 percent in rural 

households. The consumption of potatoes in peri-urban households was at 80 

percent and 33 percent in urban households, which also drop further to 5 percent 

in the rural households. The proportion of beans cooked was 11.5 percent, 5 

percent and 24 percent for rural, peri-urban and urban households respectively. 

The proportion of meat which is normally cooked and served with other meals 

was 12.5 percent, 10 percent and 43 percent in rural, peri-urban and urban 

households respectively. The proportion of other type of foods cooked was also 

18 percent and 19 percent in rural and urban households respectively. 
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Figure 6.31: Frequency of cooking various foods 

 
The information depicted by the graphs in figure 6.31 suggest that the food mainly 

cooked in rural households are ugali, vegetable and muthokoi and the rest of the 

foods are cooked under special circumstances. For the peri-urban and urban 

households, ugali and vegetable were same frequency of the food cooked in one 

week however, rice and potatoes had a frequency of three times in a week and 

the rest of the food once or less in a week. 

In figure 6.32, the bands of graphs show the time households take to cook nine 

types of foods under discussion. It can be deduced that it takes longer time to 

cook ugali, vegetable, muthokoi and rice in the rural households compared to 

urban households. The trend is different of the other foods, chapatti, potatoes, 

beans, meat and other which had very low frequency of cooking in a week. 

When comparison of time to cook these foods in these three different households, 

it is evident that rural households takes the longest to cook same food and 

followed by peri-urban households with urban households showing the least time. 

The difference is more pronounced when it comes to cooking of muthokoi and 

beans where the difference of time taken to cook muthokoi and beans in rural 

and urban households is about 40 minutes and 20 minutes respectively. 
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Figure 6.32: Time taken to cook food 
 

This difference is mainly due to two factors, firewood and non-energy saving cook 

stoves used in rural households and charcoal and energy saving used in urban 

households. This difference is mainly due to two factors, firewood and the use of 

open 3-sstones stoves which have high heat losses used in rural households and 

charcoal and energy saving stoves used in urban households. This difference is 

a clear indication of how energy efficiency and conservation practices save time 

and energy for cooking of foods. 

Another observation was that different types of foods are cooked in the different 

regions of the country. The time taken to cook was not a determinant factor 

however; the cultural practices of different ethnic groups living in this region had 

a tendency to cook some type of foods. The other determinant factor was 

availability of supply of these foods these regions mainly through cultivation or 

supply from government or business people. Nevertheless, ugali, vegetable, 

muthokoi and rice were the most common type of foods cooked across all the 

regions of the country, a fact demonstrated by data in figure 6.31. 

Ti
m

e 
to

 c
o

o
k 

fo
o

d
 (

m
in

u
te

s)
 



168  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6.33: Preservation of food 

 
The findings shown in figure 6.33 indicate that food preservations is not a 

common practice in most of the households. The first batch of graphs show that 

11.5 percent, 15 percent and 19 percent of cooked food in rural, peri-urban and 

urban households respectively was preserved. The second batch of graphs which 

complements the other batch of graphs 88.5 percent, 85 percent, and 81 percent 

of cooked food in rural, peri-urban and urban households respectively was not 

preserved. 

These findings tend to suggest that either that the food that remains is small 

quantity or it’s thrown away. This scenario would be interpreted to mean that 

households are not aware of advantages of food preservation a practice which 

conserve energy. Therefore, there is a need to educate households members in 

the country on the need to invest in energy conservation, among them food 

preservation as this practice saves food, energy used in cooking and money 

spent on food and fuel for cooking. 

6.7 Households fuel conservation 

The focus on household fuel conservation was centred mainly around two 

activities; the efficiency of stoves used for cooking and boiling water, and 

households fuel sources. Questions related to awareness, type of cooking stove 
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used, fire management after cooking, replenishment of fuel in the households 

formed the basis and guided this study in establishing the energy saving and 

conservation practices existing in these households. 

6.7.1 Cookstoves 

In figure 6.34, the graphs show the proportion of cookstoves and the type of 

activities which are used to conserve energy in rural and peri-urban households. 

It is established that 93.4 percent and 93.8 percent of rural and peri-urban 

households respectively used open 3-stone cookstoves to cook food and boil 

water. It was also established that 5 percent of improved 3-stone and 2 percent 

of rocket cookstoves were used in rural households to cook food and boil water 

and, 6 percent of peri-urban households used kuni-moja energy saving 

cookstove. Regarding energy conservation, 68.9 percent of rural and 87.5 

percent of peri-urban households put off fire after cooking. 

 
 

 
  

  

    

    

    

    

    

    

    

 
 
 

 
Figure 6.34: Percentage of cookstove type used and firewood conservation 

 
It is against this backdrop that it is concluded that majority of both rural and peri- 

urban households are aware of the importance of conserving firewood after 

cooking however, it was not possible to explain the low uptake of energy saving 

firewood cookstoves technologies. 
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Figure 6.35 shows the proportion of energy saving cookstoves in rural, peri-urban 

and urban households. 12.5 percent of rural households used improved 

cookstoves, 75 percent of rural household and 100 percent of both peri-urban 

and urban households used the Kenya ceramic Jiko (KCJ) energy saving 

cookstoves. 12.5 percent of rural households used other types of energy savings 

cookstoves. 50 percent, 33.3 percent, and 78.9 percent of rural, peri-urban urban 

households respectively put-off fire after cooking. 

 
 

    

    
 

     
  

       

       

         

         
 

         

         

             

 
 
 

 
Figure 6.35: Proportion of type of cook stoves used and energy conservation 

 
Against these findings, it is can be argued that most urban households have high 

uptake rate of energy savings cookstoves technologies and practice energy 

conservation as compared to the rural households. The variance in technology 

uptake is attributed mainly to a small number of both rural and peri-urban 

household samples who use charcoal as opposed to those in urban households. 

In addition, it is shown in figure 6.9 that rural and peri-urban households have low 

usage of charcoal while both peri-urban and urban households purchase all the 

charcoal used unlike the rural households a few purchase their charcoal and are 

unlikely to have high adoption rate of energy conservation. 
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6.7.2 Tree Planting 

In figure 6.36, the graphs show the findings of rural and peri-urban households 

who have planted trees for firewood and, are aware of problems of tree cutting. 

The first batch of graphs show that 72.1 percent of rural households are aware of 

problems caused by cutting trees for firewood while the second and third graphs 

of rural households indicate 27.9 percent are not aware of these problems. Also, 

the first batch graph show that 81.3 percent of peri-urban households are aware 

of problems caused by cutting trees for firewood and the second graph in second 

batch show that 18.7 percent are not aware. In the fourth batch of graphs, 75.4 

percent of rural households’ planted trees for firewood and, the fifth and sixth 

batch graphs indicate a total of 24.6 percent having not planted trees for firewood. 

And the graph in fourth batch show that 62.5 percent of peri-urban households 

have planted tress for firewood while in the fifth batch of graphs indicate that 37.5 

percent of peri-urban households have not planted trees for firewood. These 

findings confirm why a big percentage of rural households do not purchase 

firewood for their households use as shown by the findings in figure 6.5. 

 
 
 
 
 

  
 

   

      

       

       

         

         

            
     

               

 
 
 
 
 
 
 

Figure 6.36: Members of households who have planted trees for firewood 
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Figure 6.37: Members of households aware of planted trees to supply charcoal 

 
And in figure 6.37, it is shown in the first band of graphs that 87.5 percent, 83.3 

percent and 89.5 percent of rural, peri-urban and urban households respectively 

who use charcoal are aware of the problems of cutting trees to supply charcoal. 

In the second band of graphs, 50 percent of both rural and peri-urban households 

and 57.9 percent of urban households have planted trees for the purpose of 

charcoal supply to households. Against these findings, it is argued that most 

households who use charcoal are aware of environmental challenges caused by 

tree cutting and are ready to undertake any activity to conserve charcoal use and, 

plant trees to improve the environment conservation. 

6.7.3 Fuel Stacking 

The findings about household fuel stacking in rural, peri-urban and urban 

households are shown in figure 6.37. It is first batch of graphs, it is shown that 

rural households used 83.6 percent, 13.1 percent and 3.3 percent of firewood, 

charcoal and kerosene fuels respectively. In the second batch of graphs, 80 

percent, 13.4 percent, 2.2 percent and 4.4 percent of firewood, charcoal, 

kerosene and LPG respectively were used in peri-urban households. And in the 

third batch of graphs, 90.5 percent of charcoal and 5 percent of both kerosene 

and LPG were used in urban households. 
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Figure 6.38: Percentage of fuel mix use in households 

 
From the pattern of fuel consumption shown in figure 6.38 about the fuel mix use 

of samples from the rural, peri-urban and urban households in the country, it is 

arguable that firewood and charcoal is the main source of fuel for cooking and 

boil of water. It is further deduced that over 80 percent of rural and peri-urban 

households and, over 90 percent of urban households in Kenya depend on 

firewood and charcoal respectively as a source of households’ fuel. 

Therefore, it is imperative to review strategies of tree planting, forests 

management and best land-use practices in the country to maintain the energy 

supply to households since these factors directly impact the production of 

firewood and charcoal. It was also observed that kerosene and LPG fuels 

complement both firewood and charcoal fuels however, the proportion was very 

small since massive resources are required to bring a meaningful change 

regarding the use of modern and clean fuel in households. 
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6.8 Energy analysis of typical household energy usage 

The above results show that the key energy usage in households relate to 

lighting, water heating and cooking. These activities are significant and form a 

basic need to the households. The decisions on type of energy fuel have been 

made on basis of financial cost as shown by the use of charcoal even in urban 

and peri-urban areas. In this section, the energy usage for the three activities of 

lighting, water heating and cooking are analysed from the data. Only one village, 

Kyemole is done in this analysis as the results are sufficiently meaningful. 

Table 6.1 shows the lighting energy usage and costs per week. The results also 

show that solar lanterns may be slightly cheaper, but the difficulty is associated 

with the capital cost required. 

Table 6.1: Lighting fuel usage and costs 
 

Number of lighting hours 6.80 

Number with electricity  

  

Kerosene  

Number of households 15 

Average number of lighting hours using kerosene 5.00 

Average litres used (based on 33.7 hrs per litre) 0.15 

Average Energy used in kJ (based in 1 litre approximate 

37.6kJ) 

 
2.2 

Paraffin price per litre (Ksh) 60.00 

Average running cost per day (Ksh) 8.90 

Average paraffin lamp capital cost (Ksh) 1166.67 

Average depreciation cost of lamp per day (assuming 3 years) 1.07 

Average total cost per day of using kerosene 9.97 

Solar 

Number of households 4 

Number of lighting hours Solar 13.50 

Average capital cost (Assuming solar lantern costs Ksh 1500) 6000.00 

Depreciation cost per day for solar (assuming 2 years) 8.22 
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Since water has a very high specific heat capacity, the amount of energy required 

to do this was estimated from the data. The energy required for heating water 

was calculated in kJ using the formula: 

𝐸 = 𝑉𝑜𝑙 × (100 − 𝑎𝑚𝑏𝑖𝑒𝑛𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒) × 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 
 

Specific heat capacity =4.184 kJ/oC. Ambient temperature = 20/oC 

 
The same formula was used for milk except that the specific heat capacity was 

3.93 kJ/oC. 

 
Table 6.2 shows the energy calculated for the households and the number of 

households that require this. Heating water for drinking (purification) and for 

showering was done by one third of the sample. However, all boiled milk to make 

it safe, and most had tea. The total energy usage for milk, tea and breakfast 

worked out to about 910 kJ/household. 

Table 6.2: Energy required per day for heating of liquids 
 

 Energy per 

household (KJ) 

Number of 

households 

Energy required for drinking water 2678 5 

Energy required for showering water 3905 3 

Total energy for heating water for drinking & 

shower 

 
4184 

 
6 

   

Total Energy to boil milk 157 19 

Amount of energy used for heating tea 820 15 

Amount of energy used for heating porridge 753 2 

Amount of energy Porridge &Tea 251 2 

Total Energy for milk, Tea, and Porridge 910 19 

 
 

In order to estimate the amount of energy required for cooking, the types of food 

cooked, the number of times a food item was cooked, the number of people in 

the household was used. To work out the energy used by each item, the time 

taken to cook was used as a baseline as the assumption would be that if charcoal 
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or firewood was used, there would be limited control of the intensity of the heat 

generated. Once the average times was calculated, the energy was normalised 

against the known value of energy required to cook rice. The energy required for 

rice was obtained from a very detailed and thorough research by Das et al that 

was carried out in India on different methods of cooking rice. This included an 

electric rice cooker, electrical pressure cooker with and without pressure, and 

LPG pressure cooker with and without pressure as well as with control. In 

addition, the rice had been dry or pre-soaked. In this work, the soaked approach 

was used as given in Table 6.3. 

Table 6.3: Energy consumption for 296g of rice not soaked 
 

 
Source: (Das et al. 2006) 

 
From the table, the LPG fuel was used with open cooking (high +low flame) which 

indicates some form of control. For this work, the amount of rice portion per 

person was assumed to be 100g. This is a figure that varies from country to 

country and on locality but as this is an estimate, the value will suffice. It is likely 

to be on the conservative side as often when rice forms most of the food per time, 

it can be higher. 

 
𝐸𝑛𝑒𝑟𝑔𝑦 𝑝𝑒𝑟 𝑝𝑜𝑟𝑡𝑖𝑜𝑛 = 

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 
 

 

𝑇𝑖𝑚𝑒 𝑓𝑜𝑟 𝑅𝑖𝑐𝑒 

 
× 𝐸𝑛𝑒𝑟𝑔𝑦 𝑓𝑜𝑟 𝑐𝑜𝑜𝑘𝑖𝑛𝑔 𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑝𝑜𝑟𝑡𝑖𝑜𝑛 

 

Table 6.4 shows the calculated estimated values for energy based on the time. It 

should be noted that the average time taken is 28 minutes for rice as compared 
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with Das et al 29 minutes. This is probably because in this research, it was only 

estimated whereas Das et al conducted experiments under laboratory conditions. 

 

Table 6.4: Table of calculated energy usage per person per item 

(LPG referenced). 

 

Name of food 

cooked 

Time 

(Minutes) 

Normalised 

(rice) 

Energy 

(kJ) 

Rice 28 1.00 510 

Ugali 43 1.53 781 

Vegetables 26 0.91 465 

Muthokoi 123 4.40 2243 

Chapati 43 1.52 774 

Beans 120 4.29 2186 

 
 

It should be noted here that only four households cooked rice and chapatti, 

whereas all cooked the Ugali, vegetable, Muthokoi and beans. Muthokoi is from 

maize (corn) and is processed in a much larger grain than normal. It uses a lot of 

energy a can be seen. Ugali however is the main stable food. 

Based on the values of Table 6.4, the average energy used for cooking each item 

is given in Table for the community. It is worth noticing that a significant amount 

of energy used is for Muthokoi even though it is cooked less times than Ugali 

obviously due to time required and energy cost. The other important factor is that 

Ugali and Muthokoi take almost 80 percent of the cooking energy budget. This is 

really because these two foods are based on heating water, which has a high 

specific heat capacity. 



178  

 
 

 

Table 6.5: Average energy use and frequency of food types 

cooked per week in households 

 
 

Food Energy kJ Number of times/weeks 

Ugali (KJ) 5498 7.1 

Vegetables 3244 7.0 

Muthokoi 11672 5.6 

Rice 265 0.7 

Chapatti 291 0.5 

Beans 82 0.05 

Total cooking 

energy 

 
21052 

 

 

 

The above calculations are all based on LPG. It is possible to work out the 

electricity equivalent of energy used based on the results of the experiments by 

(Das et al. 2006). All we would need to do is scale the values by the ratio of the 

energy required for electrical open cooking with the amount of energy for LPG 

open cooking. This works out to 1.37 times more. 

Table 6.6: Energy required for cooking with LPG and with Electrical stove 
 

 
Energy usage 

LPG stove 

(kJ) 

Electrical stove 

(kJ) 

Boiling of Milk, Tea and 

Porridge 

 
910 

 
1247 

Cooking- All other foods 21052 28841 

Total energy for cooking 21962 30088 

 
 

It is possible to estimate from the amount of time typically taken to cook food, 

which is 3.1 hours in this specific case, the power rating of the cookers. This is 

done by dividing the electrical stove energy used by the time taken. This works 
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out to a 2.7 kW cooker running for three hours. Lighting which uses about 2.2 kJ 

is hardly an energy consumer compared with heating and cooking. However, if 

heating water for purification and also for showering is accounted for the energy 

required increases by about 4000 kJ, which would require a much more powerful 

cooker. 

6.9 Implications of cooking energy analysis 

A study conducted in India on how fuels for rural areas compare with urban areas 

over a period is given by Brinda Viswanathan in a paper Cooking fuel use patterns 

in India: 1983–2000. Table 6.7 shows the results of their study. It is clear from 

this that the uptake of LPG is considerably slow in rural communities for a variety 

of reasons. Similar issues are likely to be part of the Kenya scenario with regards 

to rural communities and hence it is likely that the uptake will be slow. 

Table 6.7: Fuel uptake comparison between rural and urban in India. 
 

 
The research showed that almost all of the rural communities and most of peri- 

urban and even a significant percentage of the urban communities use some form 

of bio-fuel for cooking. LPG is an alternative as a clean fuel that can have 

significant impact on the health and well-being of persons involved in cooking. 

However, given the high price of LPG and the difficulty of access, it is likely that 

bio-fuels will still dominate. 

The literature review has shown that apart from LPG and better stove designs, 

there are no government back schemes to deal systematically with the cooking 

energy problem. If electricity was to be provided for cooking, the sheer volume 

is beyond current plans as it involves providing for at least a 3-kW cooker in each 
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home, which will operate for at least 3 hours. In addition, all the power lines would 

need to be built to provide the electricity. 

An alternative that could work in Kenya might be the use of solar cookers and 

solar thermal water heaters. These have not been emphasised by governments 

nor have they been developed sufficiently to be efficient, safe and easy to use. 

Solar thermal however is a more mature technology and could be implemented 

to raise water temperatures prior to cooking or showering. For example, if the 

water for cooking Ugali was heated to seventy degrees as compared with 20 

degrees, this would save lots of energy and time. 

6.10 Discussion 

The results do indicate that rural households are typically larger and also have 

more children as compared with the urban. They all seem to have one person 

who is in gainful employment and hence the activity of work and reward may have 

an impact on energy usage. Persons in urban households are likely to have 

higher income and vice versa. In terms of individual household energy 

consumption, assuming energy usage per person is similar, rural households 

would be most likely to have bigger impact long term on energy sustainability. 

It is evident that firewood plays a major role in rural and peri-urban communities, 

whilst charcoal is vital for urban communities. LPG as expected is limited to urban 

and peri-urban. Naturally rural households opt for what they consider free and 

what they have invested in by planting trees. Peri-urban ones find firewood 

cheap. Urban areas naturally go for “cleaner” fuels and they also are financially 

able to do so. Peri-urban seem to desire LPG but make very careful choices on 

fuel, evaluating each type of fuel carefully. This is expected given the financial 

consequences. Urban households interestingly did not seem to acknowledge 

where they got their charcoal. This may be because of just who purchases it or 

that they are concerned about the origin in terms of forest loss. 

It has been shown that urban households are willing to spend up to ksh 650 per 

week on LPG. However, they also spend ksh 400 on charcoal indicating that they 

may be considering the cost of LPG as high. This implies that should prices go 

up on LPG or the economy takes a downturn, there could be a shift. Rural 
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households spend most on kerosene which is most likely due to lighting 

purposes. This therefore may be something that may reduce given the availability 

of stand-alone solar lighting with low energy consumption LED lights. Urban 

people have better lighting because they have easy access to electricity. Rural 

households naturally have to purchase kerosene, especially that there are school 

going children. 

The time taken to get the fuel indicates the reasons why peri-urban and urban 

household prefer charcoal and LPG. Rural households spend considerable time 

obtaining firewood. This is a form of investment of man hours and is work that is 

not considered nationally. Interestingly, peri-urban dwellers are the ones who 

must travel most to get fuels. This is linked with the issue of distribution networks 

for LPG, charcoal and firewood. Urban centres have more depots for LPG and 

vendors selling charcoal given the high density of buyers. Vendors and depots 

form a critical energy infrastructure. However, whether this structure is likely to 

reach rural households is questionable given that peri-urban households 

themselves must travel significant distances. The role of weather is also found to 

be a factor for peri-urban and urban. Clean and reliable energy is something that 

households seek. 

Water is a vital part of all communities, with borewells providing for most of the 

peri-urban and vendors for urban areas. Rural households seem to access all 

types. The boiling of water is the most energy intense activity as water has the 

highest specific heat capacity. It is evident that peri-urban and urban communities 

boil significant amounts of water. This key activity is something that impacts on 

how much firewood and charcoal is used as these fuels are typically used for this 

purpose. In terms of sustainability this leads to questions on why alternatives for 

hot or warm water such as solar thermal were not considered. Closely associated 

with boiling water is the heating of milk and of the main foods namely Ugali, which 

is frequently cooked, and Muthokoi which requires a lot of time to cook. As this 

seems to be the largest energy activity in these households, it is clear that some 

kind of intervention in the food and water aspects of households would be needed 

if any reduction of energy consumption is required. 
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6.11 Conclusions 

The detailed analysis has drawn several key points. 

 

• All types of household rely on wood and its refined product charcoal at the 

current time. 

• Peri-urban and urban communities tend to have a mixture of fuels 

indicating they are cost sensitive consumers. 

• Interventions would need to account for the issue of access as well as 

cost. 

• LPG which offers clean energy is mainly found in urban and peri-urban 

with nothing in rural areas. 

• Cooking requires the biggest proportion of household energy, especially 

cooking two items ugali and muthokoi. Initiatives to reduce cooking energy 

or to provide renewable energy need to address these two foods. 

• It is proposed that solar water heating could provide cheap and sustainable 

solution to energy problems. 

• Solar thermal cooking may also provide a solution, but this is not yet a 

mature area. 
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7 ENVIRONMENTAL IMPACT OF HOUSEHOLDS ENERGY USE 

7.1 Introduction 

In this chapter, analysis of the environmental impact due to households’ energy 

consumptions is presented. An assessment of the environmental impact in 

relation to households’ energy use in sampled communities was done using 

geographical information system (GIS) method and the results are shown and 

analysed. The discussion in this chapter therefore provide an overview of the 

households’ energy use on the ecosystems and analysis of landuse. The 

meaning of GIS terminologies used in this chapter is also explained before the 

commencement of analysis section. 

Recent studies have shown that the size of household and choice of fuel use in 

households has a significant impacted on environmental (BRASS 2006; Chun- 

sheng et al. 2012; Jagger and Perez-Heydrich 2016). The impact is normally 

manifested on the following ecosystem components; air and climate, land, water, 

ecology and biodiversity and human environment. The following are 

environmental problems are as a result of energy use with global warming from 

increased greenhouse gas emissions, desertification, deforestation, loss of 

biodiversity and disposal of wastes (EPA 2017; EPA 2019). 

In this study, the 2009 National Census and Households Energy Use results and 

the analysis of the field survey data collected from the five sampled villages have 

confirmed that charcoal and woodfuel are major sources of fuel for urban and 

rural households respectively. While the supply of firewood and charcoal is 

obtained mainly from; directly cutting of trees, dedicated fuel plantation and by- 

product of wood, the biggest proportion is from dead branches and twigs as well 

as surpluses from agricultural land clearance (Leach 1988). There is evidence 

that the population increase lead to increased demand of woodfuel supply and 

susequent impact on deforestation, land disturbance due to forest clearance to 

provide space for agricultural activites and human settlement. 

7.2 Landuse 

Land use is normally a series of operations on land, carried out by humans, with 

the intention to obtain products and benefits through using land resources. The 
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operation carried out by human settlement in search of other resource like 

fuelwood has been found to cause environmental degradation. Against this 

backdrop, evaluation of landcover over a period of time for the five research sites 

would reveal the extent the demand for household energy has impacted on the 

environment. 

 
Land cover is a description of the ground by vegetation, urban infrastructure, 

water, bare soil or other and does not state the use of the land (Coffey 2013). For 

instance, a land cover type of forest may be used for timber production, wildlife 

management or recreation, it might be private land, a protected watershed or a 

park. Land use indicates how people have used the land and land cover indicates 

the physical land type. 

 
Assessing both the land use and land cover of a tract of land provides a 

comprehensive picture of physical changes that have occurred in the five 

research sites for the 1990-2014 period. In this regard, geospatial data for these 

two activities may be obtained from analysis of either satellite or aerial images 

(Coffey 2013). The data shall form the basis to assess the impact of environment 

due to increased demand of households’ energy supply in the communities 

residing the five research sites. 

 
In order to understand the data analysis using the GIS framework, an 

exaplanation of associated terms is as follows: 

• Pixel:- is smallest unit of information in an image or raster map, usually 

square or rectangle. The term pixel is often used synonymously with cell. 

• Raster:- Is a digital arial photograph, imagery from satellite, digital picture 

or even scanned map. It consists of a matrix of pixels which form a grid of 

pixels where each pixel contain a value that represent certain information 

such as temperature. 

• Image:- A raster dataset produced by scanning a surface with an optical 

or electronic device. Examples include scanned documents, remotely 

sensed data and aerial photographs. An image is stored as a raster 



185  

dataset of binary of integer values that represent the intensity of reflected 

light, heat, or other range of values on the electromagnetic spectrum. 

• Class:- A group of pixels in an image that represent the same object on 

the surface of the earth. 

• Cluster:- A group of pixels that is distinguishable in a multidimensional 

attribute space. It is similar to a class except that the ground object that it 

represents is unknown when the clustering analysis is performed. 

• Image classification:- The process of sorting or arranging pixels in an 

image into classes or clusters. Depending on the interaction between the 

analyst and the computer, there are two types of image classification, 

supervised and unsupervised classifications. 

• Supervised classification:- Is an image claissification approach that is 

based on the training samples collected by the analyst. The training 

samples “teach” the software how to classify the rest of the pixels in the 

image. 

• Unsupervised classification:- is an image classification approach that sorts 

the pixels in the image into clusters without the analyst’s intervention. The 

process is based solely on the distribution of pixel values in a 

multidimensional attribute space. 

• Training samples:- Are sample areas in an image that represent different 

classes in supervised classification. Training samples provide examples 

for the classes in an image, so that the classification tools know how to 

classify the rest of the pixes. 

• Signature file:- A sinature file records the spectrum signatures of different 

classes across a series of bands. For each class, the signature contains 

means and covariance calculated from its training sample. 

• IPCC:- Intergovernmental Panel on Climate Change. Is an international 

body for assessing the science related to climate change. 

7.3 Results 

In this section, the findings of the GIS maps and graphs for land use classification 

changes for the five research sites are detailed in each respective map. 
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7.3.1 Enchoro Village 

Figure 7.1: Enchoro landuse classification changes 
 

Figure 7.1 shows four GIS images of landuse changes in Enchoro village for the 

period 1990-2014 covering 24 years. At a glance, there are changes in the four 

maps, but it is not possible to ascertain the value of the changes. However, 

analyses using the GIS computer software on the changes of landuse from the 

four maps are shown by the tables in appendix E. 
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Figure 7.2: Enchoro landuse classification changes 
 

The graphs in figure 7.2 illustrate the findings which indicate that most of the land 

is used for cropland. The proportion of land allocated to forestland fluctuates 

between 8.6 and 21.5 percent indicating there may be some factors affecting the 

amount used. The wooded grassland area shows some reduction. In terms of 

landuse, the settlements, open grasslands and open water account for a small 

area compared with the cropland use. In the graph, there were no information 

recorded for the human settlement, however in reality the GIS software was 

limited and could not captured the structures below a minimum area of 30 square 

meters. Thus, the software could not transform the raster for buildings into a class 

or a cluster. 
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7.3.2 Kyemole Village 
 

 
 

 

Figure 7.3: Kyemole landuse classification changes 
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Figure 7.4: Kyemole landuse classification changes 
 

Figure 7.3 shows the four images of Kyemole village and the GIS analysed data 

of the same is in a table in appendix E. These results are illustrated by the graphs 

in figure 7.4 with three landcover activities cropland; forest and wooded grassland 

represented. The settlement was not captured because of the software practice. 

The findings shown by the graphs in figure 7.4 show that the area in cropland 

area doubled between the year 1990-2000 and about 30 percent for the year 

2000-2010 and dropped by about 13 percent for the year 2010-2014. In the 

corresponding years, there was a decrease in forest and wooded grassland 

except for the slight increase in the 2010-14 when there was a reduction in 

cropland area. 

With the illustration of these graphs in figure 7.1, it is suggested that the changes 

in land use caused significant environmental impact because of the clearance of 

the forest and wooded grassland to create space for cropland. Consequently, this 

reduced the area under wooded grassland and the forest, and partially 

contributed to environmental degradation. Again, there was no data obtained for 

settlement because the GIS software could not capture data from houses 

because their coverage was less than 30 square meters. 
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7.3.3 Kilifi Village 
 

 

 

 
Figure 7.5: Kilifi landuse classification changes 
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Figure 7.6: Kilifi landuse classification 
 

In figure 7.5, the map shows four land use activities for Majengo village in Kilifi 

County for the period 1990-2014. The data corresponding to these changes is 

generated by the GIS computer software is presented in Appendix E which is 

illustrated by the graphs in Figure 7.6. From this band of graphs, there was 

increase in land under cropland in the entire period under focus. In 1990-2000 

period, there was a small increase of 3 percent for area under cropland and about 

12 percent for the 2000-2010 period and later small increase for the 2010-14 

period. On the other hand, the forestland had a total decrease of 15 percent for 

this entire period. For open water, there were slight variations with the first graph 

having same values as last one. The slight variation in open water could be 

attributed to stability of the software or changes in the estuary. For the wooded 

grassland, there was an increase and later a decrease of about 50 percent which 

later settled at initial area of 1990. Regarding settlement, the GIS software was 

unable to capture the data for houses and buildings as part of the land cover 

because of the size and nature of this village in which tree branches and leaves 

are used for roofing. 
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7.3.4 Molo Village 

 
Figure 7.7: Molo landuse classification changes 
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Figure 7.8: Molo landuse classification changes 
 

In figure 7.7 the maps of land cover changes for Tayari village in Molo are shown. 

The data corresponding to these changes and captured by the GIS software are 

shown in a table in appendix E and illustrated by the graphs in figure 7.8. The 

land cover cropland remained constant for the (1990-2000) period, tripled in 

(2000-2010) period dropping by close to 25 percent in the (2010-2014) period. 

The forestland cover dropped for 20 years (1990-2010) and increased minimally 

in the last phase (2010-14). The land cover of grassland in the first phase (1990- 

2000) remained constant, which later dropped by about 70 percent (2000-2010) 

period and then registered a minimal increase for 2010-2014) period. The 

landcover under wooded grassland increased by approximately 65 percent 

forestland for (1990-2000) period, it later dropped by approximately 79 percent in 

(2000-2010) period and increased by about 100 percent in the (2010-2014) 

period. 

While there was a reduction in the forest landcover, the open grassland and 

wooded grassland experienced a huge reduction in landcover, and this reduction 

is mainly reflected in the cropland landcover. The landcover for settlement is not 

shown because of inability of the software to show smaller areas which are more 

than 30 square kilometres. 
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7.3.5 Kajiado Village 
 

 
Figure 7.9: Kajiado landuse classification changes 

 

Figure 7.9 shows the landcover activities of Kajiado Township and figure 7.10 

shows the graphs corresponding to these landcover changes using the data in 

appendix E. The cropland landcover was constant for (1990-2000) period and 
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dropped sharply to lowest for the remaining period. While the landcover for open 

grassland was highest, the area covered remained constant. The wooded 

grassland was also constant for the (1990-2000) period and had a slight increase 

for the (2000-20100) period. Most of the wooded grassland landcover was 

constant but increased slightly 1 percent. 
 

Figure 7.10: Kajiado landuse classification changes 

 
Given this pattern of landcover the settlement landcover is not captured because 

of the inability of the GIS software. This minimal growth in settlement could be 

attributed the control from the settlement policy. There was evidence of tree 

planting mainly eucalyptus for commercial purposes. This area seems less 

favorable to large rural communities. 

7.3.6 Comparison of landcover of activities 

 
In this section, a comparison is made between the areas focusing mainly on the 

cropland, the forest, and the wooded grasslands as the other areas are very small 

and probably would most likely lack accuracy due to the GIS data limitations. In 

doing the comparison, we compare by using 1990 as the baseline. 
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Figure 7.11: Comparison of landuse changes in five locations 
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The graphs show that Enchoro clearly seems to have some control over its 

environment usage, with amount of forest land growing and the cropland being 

limited. Kajiado also seems to have reduced its cropland usage and increased its 

wooded grasslands. It has no forest area. The other three areas all show that the 

environmental impact got worse, though since 2010 there was a more positive 

change. 

7.4 Discussion and conclusion 

Following the analysis of the population increase, household energy demand, 

pollution and landuse in the five regions in the country, the findings from the study 

indicate an imminent threat to the environment in Kenya. 

Each of the five regions showed a significant increase in population which implied 

that this increase would replicate an increase in demand for shelter, food and 

household energy for lighting and cooking. Kerosene and firewood were the 

major source of fuel. In the land use analysis, all but one region showed increased 

area for cropland which means increased food production for the increasing the 

population. This activity therefore tended to contribute negatively to the 

environment considering that 20 percent of the country is inhabited by 75 percent 

of the population and the cropland is not controlled. 

While findings from Enchoro village showed that there was increase in forestland, 

this was attributed to agro-forestry activity which was mainly planting trees in 

farmland to supply fuelwood for household use. Although this seems to be a 

successful venture, there is danger because some trees are planted along the 

river and they have drained the water and the swampy areas. The other three 

villages except for Kajiado shown a decrease in the forestland. 

The findings showed that firewood, charcoal and kerosene were the main source 

of fuel for cooking and lighting in all rural and peri-urban households and 

subsequent analysis has shown that the increased demand for these fuel causes 

environmental degradation. The only mitigation to this problem is either to stop 

use of these resources or introduce other sources or improve the methods of use. 

Based on these findings, it is therefore concluded that there is a high impact on 

the environment caused by the increased demand of household energy use in 
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Kenya which need should be urgently addressed as this partially contributes to 

pollution, global warming and climatic changes which have resulted in drought, 

poor soil fertility and poor crop yield. 
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8 DISCUSSION 

8.1 Introduction 

The focus of this research study was to analyse the relevance of the concept of 

sustainability in relation to energy supply as embodied within the Kenya Vision 

2030 national development plan. Interview and face-to-face surveys were two 

methods used while interview schedules and questionnaires were tools used 

collect primary data respectively. Other methods used was direct observation and 

secondary data to answer the research problem whose hypothesis that, “there is 

need for a significant evolvement of sustainability concept in the energy industry 

that is embodied within the Kenya Vision 2030 national development blueprint.” 

8.2 Discusion of Interviews Data 

In this section, the discussion for analysed data for this study is presented. The 

discussion starts with findings from analysis of qualitative then followed by the 

quantitative data and lastly the GIS data. 

8.2.1 Renewable and Clean Technologies 

After reviewing of literature and analysis of collected data, it is evident that the 

approach to policy formulation ought to change in order the country to raise the 

level of energy sustainability by increasing production of energy from renewable 

sources. A cross section review of all past energy policies and legislations depict 

a skewed emphasis on commercial energy sources (electricity and fossil fuels) 

as compared to alternative energy sources (renewable energy and energy 

conservation). 

Literature findings have demonstrated that a trend has existed for a long period 

where energy policies in Kenya have concentrated on production and supply of 

commercial fuels to urban regions. If this pattern of policy development is not 

changed, the ultimate result is stagnation and service to relatively limited 

economic class of population. The origin of this skewed trend of policy 

development is partially apportioned to the legacy of policies inherited from the 

colonial regime which had prioritised the development of energy infrastructure in 

key urban centres, mainly located along the railway line and preferred areas by 

the colonial settlers. 
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This trend has been consolidated for a long period by the ever-increasing demand 

of energy brought about the increase of rural-urban migration of people who in 

turn has made significant contribution to increased demand of energy in the urban 

centres. The situation is further exacerbated by the better facilities enjoyed by 

urban population among them, increased healthcare services, better 

opportunities for quality education, high chances of securing employment and 

greater opportunities to start business. The consequence of this scenario is 

reflected on the energy demand pattern on electricity and LPG in urban centres. 

Therefore, these needs influence the energy supply and therefore, the energy 

policies continue focusing on how to fill the gap whenever there is an increased 

demand of these sources of energy. 

The current energy policy, which is the forms the framework upon which the 

supply of energy to meet the goal of Vision 2030 development blueprint is 

anchored, is underpinned on the principles of production and distribution of 

commercial energy. This is typical of the colonial era policies whose strategy has 

been increasing supply of electricity and petroleum products to serve the 

commercial, transport and industrial sectors. While storage, portability and 

transmission of these sources of fuels makes it convenient to promote their use, 

recent review of energy consumption in the country shows that consumption of 

energy is highest in the household sector, where biomass is the main source of 

fuel (OECD/IEA 2014). 

While the literature has revealed existence of a long-term strategy in place to 

increase access of electricity to more households, the Least Cost Power 

Development Plan (LCPDP), the concentration is still skewed to producing high- 

capacity electricity generation from fossil and renewable energy sources. A 

typical example is the continued investment in geothermal power plants and the 

contentious coal power plants whose tender was awarded but not taken off. 

While there is no restriction on usage of coal, generate electricity in the country, 

the recent pronouncement on four pivotal shifts by the United Nations Secretary 

General to government is likely to influence restriction on this fossil fuel 

necessitated by the climate change action plan (UN News 2019). The stoppage 
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of building new coal power-plants by the year 2020 which puts the government in 

a precarious position regarding future investments in increasing electricity supply 

in the country. This scenario would have been avoided had energy policies been 

informed by well research data. 

Given that the “Rural Electrification Project” is one of the flagship projects in 

Vision 2030 development blueprint meant to increase access to electricity to the 

larger population in the country, there is no mention of using the Light Emitting 

Diode (LED), in solving lighting problem, a breakthrough technology discovery of 

low cost. This technology incorporates the solar lanterns and electric lamps fed 

from solar panels, which is a feasible solution to electrification in rural areas if the 

cost is effectively done. This does not require access to the grid but rather stand- 

alone Pico and micro grid solutions. Many of these solutions are now within the 

reach of the rural poor and rural authorities. 

Another assumption is that increasing access to electricity also closes the gap for 

households’ energy needs for cooking and boiling water to households is far- 

fetched as data show that the usage is minimal except for lighting (KNBS 2010b). 

Only a small percentage of urban population use electricity for cooking and 

heating purposes because the cost of electric cookers and the electricity bill are 

high compared to other available sources of energy. Most of the country’s 

households still depend on biomass as a source of fuel because currently there 

is no feasible plan to provide renewable technologies as a substitute to the use 

of biomass. 

Findings from the literature review and collected data concur that the usage of 

LPG as a source of fuel in households is very low. In this of this development, 

there is no elaborate plan in the Vision 2030 development blueprint to address 

this problem except for a scanty mention of LPG and the development of storage 

infrastructure. There is also no strategy to increase access of LPG to rural 

households, because this approach may lead the country to more complex 

external dependency, if there is no long-term planning since as this may prove 

costly in the long run. 
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The proposal to develop an energy supply system like the model of gas supply 

system applicable in developed countries to all houses appears to be the better 

option to address cooking and heating, but this seems to have ignored the long- 

term issues associated with importing the LPG in bulky. For instance, the UK has 

piped gas to most houses which are backed up by very large gas supplies in the 

North Sea. 

Unlike in Kenya where the piloting of the use of LPG in rural village is currently 

being implemented by the Ministry of Energy and Petroleum, and no strategic 

storage facilities not installed, the UK government is pushing for exploitation of 

shale gas deposits as the supply is expected to decline. There is an indication 

that this agenda may be pushed forward by multinationals since LPG is marketed 

as clean energy. The recent drop in oil prices also suggests as an attempt by the 

oil rich countries to ensure that renewable energy generation does not become 

financially viable soon. 

The historical settings which have isolated the consideration of wood fuels in the 

energy plans mainly because of its perceived abundant supply has made wood 

fuels a default option for cooking and heating for many households in the country. 

This trend has partially contributed to the bias in government policy where LPG 

is being considered as an option for the long-term plan. The research findings 

done in late 1970s on the use of fossil fuels in rural areas showed that biomass 

provided most of the energy sources. The biofuel projects initiated after the study 

have stalled and the energy policies within the Vision 2030 development blueprint 

has not referenced any of them (MoE 2018). This is an indication that the national 

energy policies have systematically evaded incorporating the fuelwood strategy 

plan to meet the rural households’ energy supply from fuelwood as recommended 

by past studies (Ministry of Energy 2002; Ministry of Energy 2004; Mbuthi 2009). 

With the proposal in the Energy Policy to promote biogas to reduce the 

overreliance on biomass as a source of households’ energy, there is insufficient 

data to support the development of this renewable source especially the technical 

specification in given different regions of the country. While the Energy Act has 

provisions  for  promotion of this renewable energy  technology,  the  necessary 
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legal and regulatory framework to increase exploitation of this source is not yet in 

place. 

8.2.2 Energy Efficiency and Conservation 

Energy efficiency and conservation is a phenomenon that has gained prominence 

in many countries because of the escalation of international oil prices which 

caused economic crisis in many countries (Baffes et al. 2015). In this perspective, 

this is phenomenon which is entwined with technical issues in the industrial, 

commercial and domestic sectors of the economy and has accrued financial 

benefits through reduction of energy use. 

In this study, there was few publications which provided information about the 

progress of initiatives in food, textile, paper, tea and hotel sectors which use 

electricity, fuel oil and fuelwood as source of fuel. In literature review, it was noted 

that the energy policy acknowledged the importance embracing energy efficiency 

in industries and commercial sectors but there was not mention of energy saving 

in the household sectors. Evidence from collected data from the field show that 

several enterprises have embraced the concept of saving energy through using 

efficient methods and this is epitomised by the conglomeration of manufacturing 

industries in the country under the umbrella name, the Kenya Association of 

Manufactures (KAM). The proposal in the Energy Act 2006 to establish the first 

Centre for Energy Efficiency and Conservation (CEEC) is collaboration of Ministry 

of Energy and KAM and hosted at the premises of the later. 

8.2.3 Access to Energy 

It was found that energy access has attracted maximum attention of the 

government, but this attention is mainly on electricity distribution from the national 

grid and petroleum distribution. Access to household energy use is one aspect 

which has no master plan as opposed to the electricity and petroleum energy 

sources. Even the liquid petroleum gas (LPG), a product of petroleum falls into 

this list because in is only major towns who easily access this product. 

When these gaps are viewed together, the number of interventions in place were 

few as they covered mainly the electricity sector. This development is heavily 

attributed to the weakness of the existing energy policy which need to be 
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restructured to reflect the sustainability aspects. These should lead to 

development of clear strategies to address the gaps. 

8.2.4 Intervention Measures 

There have some interventions initiated but most of them favour production of 

electricity and distribution of petroleum products. The implementation of projects 

in these two sources of commercial energy have received the support of the 

government and external donor but none for the small scale of energy sources. 

There is none for increase the supply of fuelwood and charcoal. It is 

implementation of LPG which the ministry of Energy seems to support however 

there is not survey done to indicate the household priority. Thus, the project may 

not last wrong before collapsing. 

8.2.5 Capacity Development 

Capacity development is another key aspect which is missing from all versions of 

the energy polices. It was found that all key energy industry players have not 

considered this aspect on the same level when changes are done in the energy 

industry. The industry has followed a path where there is no link between the 

training programmes, research and the energy demand dynamics. 

The findings revealed that there is neither a national curriculum nor a master plan 

for research plan in place on energy programmes in the country. The only clear 

programme in academic and technical institutions is on electricity and petroleum 

sectors. This curriculum and research programmes are mainly borrowed from 

other countries especially those who sponsor projects. Normally the relevant 

ministries come with proposal in the form of reports developed by consultants 

who do not engage most of the stakeholders. A typical example is the 

implementation of solar water heating in residential buildings, which is not likely 

to take off because parliament has been lobbied to stop its implantation. 

If the process of developing a curriculum for any programme which includes a 

piloting stage, then training institutions should have sensitised the public about 

energy needs of the country. Research is another area which has been 

mentioned by the policy by there is no enough allocation of resources besides a 

follow up by relevant ministry of this programme. While the Universities are 
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supposed to take the lead, unfortunately, they seem not to be aware of the 

requirement of the Vision 2030 in terms of research requirement to support the 

energy industry. 

8.3 Discusion of Households Energy Use Data 

The discussion of the result shall also follow the order the data was analysed 

starting with household energy use, environmental impact and GIS analysis of 

landuse. 

8.3.1 Households Energy use 

The results do indicate that rural households are typically larger and also have 

more children as compared with the urban. They all seem to have one person 

who does work for financial gain and hence the activity of work and reward may 

have an impact on energy usage. Persons in urban households are likely to have 

higher income and vice versa. In terms of individual household energy 

consumption, assuming energy usage per person is similar, rural households 

would be most likely to have bigger impact long term on energy sustainability. 

Water is a vital part of all communities, with borewells providing for most of the 

peri-urban and vendors for urban areas. Rural households seem to access all 

types. The boiling of water is the most energy intense activity as water has the 

highest specific heat capacity. It is evident that peri-urban and urban communities 

boil significant amounts of water. This key activity is something that impacts on 

how much firewood and charcoal is used as these fuels are typically used for this 

purpose. In terms of sustainability this leads to questions on why alternatives for 

hot or warm water such as solar thermal was not considered. Closely associated 

with boiling water is the heating of milk and of the main foods namely ugali, which 

is frequently cooked, and muthokoi which requires a lot of time to cook. As this 

seems to be the largest energy activity in these households, it is clear that some 

kind of intervention in the food and water aspects of households would be needed 

if any reduction of energy consumption is required. 

It is evident that firewood plays a major role in rural and peri-urban communities, 

whilst charcoal is vital for urban communities. LPG as expected is limited to urban 

and peri-urban. Naturally rural households opt for what they consider free and 

what they have invested in by planting trees. Peri-urban ones find firewood 
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cheap. Urban areas naturally go for “cleaner” fuels and they also are financially 

able to do so. Peri-urban seem to desire LPG but make very careful choices on 

fuel, evaluating each type of fuel carefully. This is expected given the financial 

consequences. Urban households interestingly did not seem to acknowledge 

where they got their charcoal. This may be because of just who purchases it or 

that they are concerned about the origin in terms of forest loss. 

It has been shown that urban households are willing to spend up to ksh 650 per 

week on LPG. However, they also spend ksh 400 on charcoal indicating that they 

may be considering the cost of LPG as high. This implies that should prices go 

up on LPG or the economy takes a downturn, there could be a shift. Rural 

households spend most on kerosene which is most likely due to lighting 

purposes. This therefore may be something that may reduce given the availability 

of stand-alone solar lighting with low energy consumption LED lights. Lighting is 

something that urban communities have advantage being able to access 

electricity easily. Rural households naturally have to purchase kerosene, 

especially that there are school going children. 

The time taken to get the fuel indicates the reasons why peri-urban and urban 

household prefer charcoal and LPG. Rural households spend considerable time 

obtaining firewood. This is a form of investment of man hours and is work that 

that is not considered nationally. Interestingly, peri-urban communities are the 

ones who must travel most to get fuels. This is linked with the issue of distribution 

networks for LPG, charcoal and firewood. Urban centres naturally will have more 

depots for LPG and vendors selling charcoal given the high density of buyers. 

Vendors and depots form a critical energy infrastructure. However, whether this 

structure is likely to reach rural households is questionable given that peri-urban 

households themselves must travel significant distances. The role of weather is 

also found to be a factor for peri-urban and urban. Clean and reliable energy is 

something that households seek. 

8.3.2 Environmental Impact 

After establishing that the population growth has a direct correlation to the 

number and size of households in Kenya, it is inferred that the increase in 

population in the country will increase the demand of households’ energy. 
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With the findings showed that firewood, charcoal and kerosene as the main 

source of fuel for cooking and lighting in all rural and peri-urban households, 

subsequent analysis has shown that the increased demand of these fuel causes 

environmental degradation. The only mitigation to this problem is either to stop 

use of these resources or introduce other sources or improve the methods of use. 

With the revelation from the data, it is shown in figures 3 and 4 that fuelwood and 

charcoal are the main source of fuel for cooking and water heating in rural, peri- 

urban and urban households. On the other hand, kerosene and LPG as the main 

source of fuel for lighting in all households in the three categories of households 

as shown in figures 7.1 and 7.2. When making analysis about these sources of 

fuels, they have different impact because of their calorific efficiency hence they 

shall different emissions and subsequently different impacts on the environment. 

With the national census results having shown that about 70 percent of Kenya 

population lives in rural households (KNBS 2010a), a large amount of black 

carbon and CO2 will be released to the atmosphere due to the combustion of 

kerosene used for lighting and the use of fuelwood and charcoal to cook and boil 

water in the households. These processes will cause a big challenge to 

constrained environment considering that large population occupies a small area 

of the country. In view of this, there should be new changes to policies governing 

the environment and the land, among them, making the arid and semi-arid areas 

be cultivable through planting of trees so that they are habitable. The planted 

trees shall also serve as source of fuel for households’ energy needs and as a 

black carbon and CO2 filter. To achieve this goal, a concerted effort of 

environmental, agricultural and water experts would need to formulate a workable 

solution as an integrated plan. This would change the dry lands and enhance the 

land use activities which are steered by the United Nations Environmental 

Programme (UNEP). This venture would be easily achieved if the environmental 

expert can work closely with the Government of Kenya, considering that the 

UNEP headquarters is based in the country. With the current policy of increasing 

the forest area in the country to 10 percent of the area is not plausible since the 

agricultural land which is cultivable and densely populated is highly emotive. 
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The other long-term solution is intensifying the environmental education to 

institution of learning so that as young people grow, they understand the need to 

participate in making changes to environmental issues. Introducing a clustered 

development in the rural regions particularly the high density populations regions, 

more room for food farming and planting of trees with an aim of reducing the 

environmental degradation and reduction in pollution through the planting of trees 

(Mokua 2014), which is a key activity towards controlling the climatic changes. 

While the urban households have a higher purchase power to access charcoal, 

kerosene and LPG for cooking and water heating, most of the rural households 

do not have any income to purchase their households cooking and water heating 

fuel. In most cases they access it for free or from trees planted in their farms, 

hence it is not seen as an expense. In this set up the rural households do not 

have any option to switch to hence maintain using the fuelwood and to some 

places the use of charcoal. The situation regarding the greenhouse gas 

emissions is likely to maintain or increase if the circumstances do not improve. 

The only available alternative is for the government to introduce favourable credit 

schemes to the households so that they can acquire solar lamps and solar 

cookers. For those regions who have a substantial income, there is some 

improvement using rural electrification programme and solar lamps used for 

lighting, but not much improvement in fuel for cooking and boiling of water as 

evident in contrasting the results in figures 1-4. It is therefore likely that it would 

take a little longer to get the substitute for fuelwood fuel for rural households as 

the forests and trees continue to be denuded unabated. 

For instance, it would be a big challenge to sustain the supply of LPG fuel to rural 

households as compared to fuelwood because of the high initial cost of the 

appliances required and supply logistics involved. Currently, it is only the urban 

area which are near the petroleum pipeline and all-weather roads that access the 

fuel. These problems have made the supply of LPG unreliable and in terms of 

cost and supply to most households, hence there has to be appropriate integrated 

planning of settlement and supply of food and households’ energy in all 

settlements in the country. Without solutions to these challenges, then fuelwood 

would continue to be the fuel of choice for the poor in both urban and rural 
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households. This implies that there a level the environment degradation will not 

improve soon considering that on the other there is a competition between 

agriculture and tree planting for the available cultivable land. 

Whereas the use of charcoal, kerosene and LPG fuels would reduce the amount 

of trees cut for fuelwood, on the other hand an increase in air pollution will be 

experience as revealed by a recent study done in Kenya where the charcoal- 

stoves were found to produce more greenhouse gases than fuelwood wood- 

stoves (Bailis 2003). If the GHG emissions from the combustion of kerosene and 

LPG fuels are combined, there would have to be an increase in the number of 

trees to be planted to curb the increase of these emissions. Although there has 

been the increase in the number of the cook stoves use in the country, there has 

been not quality control of the emissions control for those in the market, hence 

less impact likely to exist for a little longer. Any improvement in quality control 

cause a shift from using woodstoves which have low efficiency and thus reducing 

the volume of trees cut for fuel. 

With commercialization of charcoal production suggested in the policy 

documents, the process of implementation has not commenced since the 

initiative should be started by the government. 

8.3.3 GIS Analysis of Landuse 

Following the analysis of the population increase, household energy demand, 

pollution and landuse in the five regions in the country, the findings from the study 

indicate an imminent threat to the environment in Kenya. 

Each of the five regions showed a significant increase in population which implied 

that this increase would replicate an increase in demand for shelter, food and 

household energy for lighting and cooking. The findings and shown that kerosene 

and firewood were the major source of fuel. In the land use analysis, all but one 

region showed increase area for cropland which means increased food 

production for the increasing the population. This activity therefore tended to 

contribute negatively to the environment considering that 20 percent of the 

country is habituated by 75 percent of the population and the cropland is not 

controlled. 
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While findings from Enchoro village showed that there was increase in forestland, 

this was attributed to agro-forestry activity which was mainly planting trees in 

farmland to supply fuelwood for household use. Although this seems to be a 

successful venture, there is danger because some trees are planted along the 

river and they have drained the water and the swampy areas. The other three 

villages except for Kajiado shown a decrease in the forestland. 

Based on these findings, it is therefore concluded that there is a high impact on 

the environment caused by the increased demand of household energy use in 

Kenya which need urgent address as this partially contribute to pollution, global 

warming and climatic changes which have resulted in drought, poor soil fertility 

and poor crop yield. 
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9 Conclusion and Recommendation 

9.1 Conclusion 

This research aimed to establish the extent the concept of sustainability in energy 

industry and policy formulation should evolve to realise the aim of the Kenya 

Vision 2030 development blueprint. Based on a quantitative and qualitative 

primary and secondary data analysis, it is concluded that the concept of 

sustainability should evolve significantly in the policies and practical use of energy 

in order to facilitate the operational delivery of Vision 2030 development blueprint. 

To realise the objectives, a documentary research, interviews of energy industry 

stakeholders and a survey were conducted in order to ascertain the sustainability 

of energy use and policies in the context of Vision 2030. The documentary 

research on the history of energy development in Kenya revealed and proves that 

the policies and actions of successive governments and regimes have played a 

significant and defining role in the direction and sustainability of energy policies 

in Kenya. 

Without addressing the historicity, Kenya’s energy policies have focused mainly 

on supporting and building urban centres with little or no consideration for the 

rural communities and their journey, which currently is towards the urban areas. 

Sustainability in energy in Kenya whilst focused on current activities to support 

the future has not accounted for the past. Specifically addressing the past would 

help build a more sustainable future. 

The study of the Vision 2030 document and associated policies have shown that 

there are some significant gaps that could lead to an unsustainable energy 

framework. The critical element was found to be that the household sector has 

been mostly avoided. In particular, the very significant consumption patterns and 

usage of energy resources for cooking are not highlighted nor shown as a priority. 

The study of the policy documents also revealed that the impact of energy 

resource extraction on the environment has not been a key priority of the policies, 

particularly with regards to the use of firewood and charcoal which form most of 

the fuel used for cooking and heating. 
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The policy documents also show that for “clean energy” provision via LPG there 

is nothing that addresses the distribution issue nor the fair share of the expected 

resource in Kenya. 

The fieldwork that involved interviewing selected villages in urban, peri-urban and 

rural communities showed that the sustainability of energy is still a very significant 

issue in that most households do not have a proven sustainable source of energy 

for cooking and heating of water. Attempts to make the sources of energy 

sustainable by means of growing trees seem to be of limited value given the 

already significant usage and population expansion. Whilst lighting has in a way 

been addressed through use of the latest solar lighting unit, other modern items 

of energy usage such as washing machines, laptops, large TVs, electrical 

vehicles are not addressed as there is no grid nor to these villages have good 

access to electricity. As such, it appears that neither cooking nor future 

requirements for electrical goods are being addressed in a sustainable manner 

for these villages. 

The fieldwork also helped determine the quantity of energy required for cooking 

and for heating of water. The results matched similar work carried out in other 

countries and the past research done in Kenya. Whilst establishing the role of 

biomass as critical, the research also showed that in Kenya the most significant 

energy consumption was in cooking ugali and muthokoi. Estimates of how much 

energy is required and what this would be should it be from LPG, or from Electrical 

have been made. Hence, it is therefore addressing how to cook, and how to 

obtain energy for these that is required. It is proposed here that solar cooking 

could address this issue in a sustainable way. A combination of electrical and 

thermal may provide a better solution. 

Following the analysis of the population increase, household energy demand, 

pollution and landuse in the five regions in the country, the findings from the study 

indicate an imminent threat to the environment in Kenya. 

Each of the five regions showed a significant increase in population which implied 

that this increase would replicate an increase in demand for shelter, food and 

household energy for lighting and cooking. The findings and shown that kerosene 
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and firewood were the major source of fuel. In the land use analysis, all but one 

region showed increase area for cropland which means increased food 

production for the increasing the population. This activity therefore tended to 

contribute negatively to the environment considering that 20 percent of the 

country is habituated by 75 percent of the population and the cropland is not 

controlled. 

While findings from Enchoro village showed that there was increase in forestland, 

this was attributed to agro-forestry activity which was mainly planting trees in 

farmland to supply fuelwood for household use. Although this seems to be a 

successful venture, there is danger because some trees are planted along the 

river and they have drained the water and the swampy areas. The other three 

villages except for Kajiado shown a decrease in the forestland. 

With the findings showed that firewood, charcoal and kerosene as the main 

source of fuel for cooking and lighting in all rural and peri-urban households, 

subsequent analysis has shown that the increased demand of these fuel causes 

environmental degradation. The only mitigation to this problem is either to stop 

use of these resources or introduce other sources or improve the methods of use. 

Based on these findings, it is therefore concluded that there is a high impact on 

the environment caused by the increased demand of household energy use in 

Kenya which need urgent address as this partially contribute to pollution, global 

warming and climatic changes which have resulted in drought, poor soil fertility 

and poor crop yield 

GIS has been used to support the study providing some detail on the 

environmental impact of these communities. These do show the current state and 

what has happened over the past two decades. There are small signs of hope as 

wooded areas did slightly increase in some areas but the opposite outcome in 

other areas 

All three research methods have shown that the energy policies in the country 

have not addressed the history of the energy sector which has excluded the rural 

communities, leading to impact on the biosphere of Kenya, particularly with 

respect to cooking and heating. 
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9.1.1 Conclusion Summary 

The following is a summary of the findings from this empirical study: 

 

• The study demonstrates that there it is crucial to change the strategy for 

policy formulation in order to increase the supply of energy from renewable 

energy sources in the country. 

• The findings indicate that there are achievements in implementation of 

energy efficiency and conservation scheme in industrial sector but very 

little progress in commercial and households’ sectors. 

• The finding also confirmed that access to all sources of energy for rural 

communities is still a big challenge while it is not the case for urban 

communities. 

• The results from the data indicates existence of gap of technical capacity 

to match the demands of the energy industry in the country. 

• The analysis of data confirms that the current mode of production and 

supply of households’ energy for rural communities is not viable and 

equitable because of challenges associated with access to energy. 

• And the study findings demonstrated existence of correlation between 

increased households’ energy use and negative environmental impact that 

is attributed an increase in respiratory diseases in rural communities. 

The study findings have shown that there are master plans to provide electricity 

and petroleum for industrial and commercial sectors to meet the development 

targets of Vision 2030. On the other hand, there is no indication of initiatives to 

increase households fuel targets and environmental degradation projects to 

ameliorate the impacts due to households’ energy use. Thus, the aim of Vison 

2030 may not be achieved with current energy policies. Thus, there has to be a 

significant evolution of the energy industry to realise the aim of Vision 2030. 



215  

9.2 Recommendation 

• It is proposed that policies that recognise and address the historical biases 

in the energy sector be developed that include the latest technological 

innovations such as solar thermal conversion, solar PV, wind. 

• Improving the process of policy making and building new database about 

energy use and develop master plans for capacity development for the 

energy industry. 

• In addition, novel financial instruments, novel supply chains systems and 

funding schemes be initiated that support rural communities to transit into 

smart rural communities that have low environmental impact in the long 

term. 

9.3 Contribution to Knowledge 

• From the literature that I have reviewed to date, I have discovered that 

there has been no research undertaken with regards to sustainable energy 

use and policies in Kenya. What has been researched quite extensively is 

electricity and petroleum policies which relate to commercial activities but 

not the entire energy industry which incorporate households and impacts 

on the environment. There has been little discussion relating to 

households and rural energy supply through publications in revered 

journals. Therefore, I know that new findings and recommendations I have 

surrounding the energy industry and any research I wish to initiate will 

most likely result in an original contribution to knowledge. 

• The findings of this study will redound to the benefit of developing 

countries considering that energy plays a key role on the daily life of 

humanity in enhancing the welfare of the society. The better the 

sustainable energy use and policies the better the living standards of the 

society. Thus, the institutions that shall employ this innovative 

methodology in assessing sustainability using an approach of mixed 

methods and geographical information systems framework in sustainable 

energy use and policy assessment in this thesis are bound to benefit from 

the recommendation of this study. 
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• The findings of this study shall contribute to the larger body of literature in 

the field of sustainable energy use and policies for developing countries. 

This is addition to the new approach where quantitative and qualitative 

findings are combined to seeking solutions for the rural communities in the 

developing countries who heavily depend of biomass for households’ 

energy use. 

9.4 Publication 

• Conference Paper Title: An Investigation of the Environmental Impact of 

Rising Household Energy Demand in Kenya. 
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