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 Abstract 
Access to adequate, sustainable, and affordable energy is essential for promoting socio-economic 

development. However, in Kenya access to sustainable energy is still a challenge, especially in rural 

areas where availability of renewable energy (RE) services is limited. The objective of this study was 

to determine the barriers that prevent access to RE in Kenya, with a focus on counties of Bomet and 

Homa-Bay. Data was collected through semi-structured questionnaires and focus group discussions 

(FSDs) from the two counties and analyzed through quantitative and qualitative methods. The study 

established that households heavily depend on non-renewable energy sources for lighting and cooking 

in the two counties. Paraffin and firewood were the main energy sources for lighting and cooking 

respectively. Access to renewable energy was constrained by several interlinked social, economic, 

cultural, institutional, and policy related barriers. These included low awareness on RE services; lack 

of a clear policy framework and resources to develop the RE sub-sector; limited availability or supply 

of some RE sources such as briquettes; and poverty which negatively affected ability and willingness 

to pay for available RE services. Establishment of appropriate RE policy and legal framework in the 

two counties was constrained by limited technical capacity.  Policy formulation was not prioritized at 

the inception of the counties besides bureaucracy and inefficiencies in policymaking and legislative 

institutions such as county assemblies. The study recommends development and implementation of 

effective RE policies to enhance access. This should be accompanied by an effective RE services 

provision model that will ensure access by majority of the residents of the two counties
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SECTION 1            

                                                Introduction 

1.1. Background  

Availability of sustainable, affordable, and reliable energy is one of the drivers of achieving Kenya’s 

socio-economic development. Yet access of green energy remains a significant challenge to majority 

of the population. Estimates by the Ministry of Energy indicates that biomass, usually firewood and 

charcoal, accounts for nearly 68 percent of overall energy requirement, whereas petroleum accounts 

for 22 per cent1. Limited access to energy is associated with poverty, environmental degradation, health 

risks, and exposure to economic shocks associated with reliance on oil imports (ACTS, 2016). 

Increased reliance on traditional biomass sources such as charcoal and firewood is unsustainable since 

Kenya is yet to achieve the 10% minimum forest cover of the land area. Use of traditional biomass for 

indoor cooking also exposes millions of Kenyans to smoke related respiratory diseases. The 

greenhouse gas emissions (GHG) resulting from heavy use of charcoal and firewood for heating 

contributes to climate change.  

Given the consequences of energy shortage, the government has prioritized investment in renewable 

energy to enhance energy security. Renewable energy (RE) refers to energy obtained from natural 

processes that are replenished constantly (International Energy Agency, 2002). RE is generated from 

solar, wind, biomass, geothermal, hydropower, and ocean resources among others. RE sources such as 

solar and wind are more sustainable and produce little GHG emissions. Nonetheless, the sustainability 

of biomass resources such as firewood depends on the effectiveness of afforestation programmes used 

to replenish them. Moreover, wood has to be converted to cleaner energy sources such as briquettes to 

reduce its ecological footprint.  

Current RE policy interventions focus on enhancing access through measures such as construction of 

mega electricity generation projects from renewable sources such as solar and wind; connection of 

households to the national grid through the Last Mile Project; and removal of taxes/ import duty on 

imported renewable energy equipment among others (MoEP, 2016). Despite these efforts, access is 

still low especially in rural areas. For instance, less than 30 per cent of the population has access to 

clean energy (gas, briquette etc.) for cooking (MoEP, 2016).  

It is against this background that this study sought to determine the barriers that prevent access to RE 

services. The study focused on two counties; Homa-Bay and Bomet. The choice of the study area was 

because Bomet and Homa-Bay are among the counties with the lowest level of access to renewable 

                                                           

1 Kenya’s SE4All Action Agenda, 2016 
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energy services2.The outcome of the study is expected to inform policy reforms at the national and 

county level with the aim of increasing access to clean and renewable energy.  

1.2 Statement of the Problem 

Bomet and Homa-Bay counties are endowed with vast RE resources such as solar, hydro, and wind. 

Yet these counties still face energy insecurity and low access to RE services3. Energy insecurity in 

Homa-Bay and Bomet is exacerbated by increased depletion of local forests and woodlots that 

residents rely on to obtain firewood and charcoal. Energy insecurity is a threat to socio-economic 

development given the negative health and environment effects associated with heavy reliance on 

polluting non-renewable energy sources.  

Improving energy security calls for creation of green and inclusive energy systems that provide 

economic opportunities for women and men while mitigating climate change. This can only be 

achieved if there is a clear understanding of what hinder access to clean and renewable energy services. 

The bottlenecks could be social, cultural, political, or even economic factors that vary from county to 

county. Moreover, each county has its unique institutional, policy, regulatory, or legislative challenges 

that may prevent provision of clean and renewable energy services to the residents. This makes it 

difficult to generalize or apply the findings of a study done in one county to other counties. This 

challenge is exacerbated by the dearth of studies that exclusively focused on the factors that influence 

access to RE services in Homa-Bay and Bomet County. This study sought to bridge this knowledge 

gap by analyzing the factors that prevent access to RE services in the two counties. The findings are 

expected to facilitate access to RE by informing development of effective renewable energy policies.  

1.3 Research Objectives 

The broad objective of the study was to determine the factors that prevent access to clean and 

renewable energy in the counties of Homa-Bay and Bomet. The specific objectives of the study were:  

1. To examine the current energy consumption trend in the two counties and its social, health, and 

environmental effects   

2. To identify and analyze the social, cultural, and economic barriers to access to clean and 

renewable energy in Homa-Bay and Bomet County 

3. To determine and analyze the policy, regulatory, and institutional barriers to  access to clean 

and renewable energy in Homa-Bay and Bomet County 

                                                           

2 KNBS, 2013. Exploring Kenya’s inequality: Pulling apart of pulling together  

3ibid 
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4. To determine the challenges that prevent enactment and or implementation of pro-renewable 

energy legislations and policies in Homa-Bay and Bomet County, as well as, current 

interventions being implemented to enhance access  

1.4 Research Questions 

1. What is the energy consumption trend in Homa-Bay and Bomet and its social, health, and 

environmental effects?  

2. What social, cultural, and economic barriers prevent access to clean and renewable energy in 

Homa-Bay and Bomet County? 

3. What policy, regulatory, and institutional barriers prevent access to clean and renewable energy 

in Homa-Bay and Bomet County? 

4. What are the challenges that prevent enactment and or implementation of legislations and 

policies that support access to clean and renewable energy in Homa-Bay and Bomet County? 

1.5 Rationale of the Study 

The rationale of this study was to support creation of green and inclusive energy systems by shedding 

light on the factors that prevent access to RE services in the counties of Bomet and Homa-Bay. The 

knowledge obtained from the study is expected to facilitate development of appropriate RE county 

policies. The resulting improvement in access to RE services is expected to enhance socio-economic 

progress in the two counties. 
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                                                                                                                                            SECTION 2                             

                                       Literature Review 

 

2.1. Theoretical Literature

Access to energy by households in developing countries has predominantly been analyzed using the 

energy ladder hypothesis, which postulates that households substitute traditional energy sources with 

modern ones as their economic situations improve (Jan, Khan, & Hayat, 2012). The hypothesis 

assumes that the rate and extent to which households switch from traditional to modern energy systems 

is determined mainly by economic factors including household income, availability and accessibility 

of various energy sources; prices of energy sources and related equipment costs; and reliability of 

distribution of modern energy sources.   

However, the energy stacking model postulates that households, especially in rural areas tend to 

partially rather than fully switch to modern energy systems. Households may decide to use a 

combination of energy sources and conversion technologies based on their income, preferences, and 

energy needs. This practice is referred to as energy stacking and is mainly attributed to lack of funds 

to acquire modern energy conversion technologies; the need to keep stocks of traditional fuels as buffer 

stock in response to fluctuations in the supply and prices of modern energy; and high cost of using 

modern energy (Kowsari & Zerriffi, 2011). The preference of households to use various energy sources 

for different purposes also promotes energy stacking. The main drawback of the energy ladder and 

energy stacking models is that they over emphasize income as the main determinant of access to 

modern energy at household level.  

Building on the energy ladder and energy staking models, recent research has shown that access to 

energy by households is determined by a complex interaction among economic, social, cultural, and 

environmental factors. These determinants are broadly classified under two categories namely, 

endogenous and exogenous factors. Endogenous factors refer to the economic, non-economic, 

behavioral, and cultural characteristics of a household that influence uptake of various energy services. 

There is a strong correlation between the quality and quantity of RE services used by a household and 

income (Jan, Khan, and Hayat (2012). This means that households with high income are more likely 

to access RE services due to their strong purchasing power. Non-economic factors such as household 

size, gender, age, labour, and educational level may also influence access to renewable energy (Moula 

et al., 2013). For instance, large households have higher energy consumption, which may lead to 

energy stacking. Paradoxically, “of the benefits of the energy transition in terms of public health, 

environmental and social factors may be subdued” (Choumert, J et al, 2017:1).   

However, large households may have better access to financial resources if most of their adult members 

are working, thereby facilitating access to RE services. Education may promote access to RE either 
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through improved income earning and/or by facilitating access to information about availability and 

benefits of modern energy sources. Behavioral and cultural factors such as preferences and habits with 

regard to food taste and cooking practices can also influence access to RE services. For instances, 

foods that require a lot of heating may motivate households to cook in direct flame using firewood 

rather than biogas. Moreover, households may acquire modern energy such as Liquefied Petroleum 

Gas (LPG) if they are considered symbols of social status.   

Exogenous factors are external conditions that influence the availability of various energy options and 

the incentives to select one option over another. Thus, the external factors include but not limited to 

physical environment, policies and regulations, energy supply factors, and characteristics of energy 

devices/ conversion technology. The physical environment may affect availability of various energy 

sources such as firewood, wind, and solar, thereby determining household energy choices. Policies and 

regulations affect access through control of production, distribution, and pricing of renewable energy 

sources (UNIDO, 2004). Thus, policy frameworks that address demand and supply constraints, as well 

as, consumer protection concerns may enhance access to RE services. Uptake is enhanced when 

available RE services have affordable prices, reliable supply, and can be accessed easily by households 

[Bast and Krishnaswamy (2011)]. Additionally, RE services are likely to be used if the conversion 

technology required to use them is readily available, simple, and affordable.   

2.2. Empirical Literature  

Research on the financial viability of renewable energy has identified two barriers. The first barrier to 

use of RE is, the cost of acquiring the technology. Christensen (2008) argues that this barrier ensues 

from low incomes coupled with the high initial investment required to obtain RE technologies such as 

solar panels. Second, access is curtailed by low financial capacity of consumers to continue using RE 

after adopting them. In a study on the use of electricity, Beck and Martinot (2004) reported that access 

is constrained by the post-installation costs (user fees) and the uncertainty about potential future price 

fluctuations. Financial barriers are the most difficult to address, considering the existence of alternative 

energy sources such as firewood, that are considered ‘free’, especially in rural areas (Kroon, Brouwer, 

& Beukering, 2013). This eliminates the incentive for consumers to switch to renewable sources of 

energy. Further, taxes on renewable energy technologies could potentially raise costs for the end user, 

thereby limiting access.  

In a study on access to renewable energy by small and medium enterprises in Germany, Fleiter 

Schleich and Ravivanpong (2012) found that the high initial investment costs is a major barrier to 

adoption of RE. Further, the quality of renewable energy technologies determined access. 

Consequently, the researchers called for effective regulation to ensure access to high quality RE 

services. Nonetheless, access to financial capital and the perceived inefficiency of RE sources were 

found to be insignificant access determinants. Rehfuess et al. (2014) in a study conducted in developing 

countries in Africa, Latin America, and Asia found that the financial situation of consumers and 

facilitative government actions towards acquisition of necessary technologies determine access. They 

concluded that access at household and community level requires supportive policies. In Pakistan, Jan 

(2012) found that household income and level of education are the most important RE access 

determinants. Using data for 40,000 businesses, Anderson and Newell (2004) reported that high initial 
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expenditure was the primary barrier to access to clean and renewable energy. Lack of technical support 

to facilitate a switch from non-renewable to RE services was also a barrier.  

Abdullah and Markandya (2012) in their study of the rural electrification programme in Kenya 

concluded that the government ought to overhaul the existing subsidy scheme to improve connection 

to the national grid. This echoes the findings of Karakezi, Kimani, and Onguru (2008) who established 

that financial constraints force the poor in Kenya to use biomass fuels such as charcoal and relatively 

cheap non-renewables such as paraffin. In an earlier study in Argentina, Covarrubias and Reiche 

(2000) also found that among the rural poor, there was low willingness to pay due to the high cost of 

connection to the grid.  

The social factors affecting penetration of renewable energy manifest at three levels. These include 

socio-political acceptance, market acceptance, and community acceptance (Wustenhagen, Wolsink, & 

Burer, 2007). Socio-political acceptance of policies and technologies determines the extent to which 

the public, key stakeholders and policymakers facilitate access to renewable energy. RE services can 

hardly reach communities that need them if there is no socio-political acceptance. Gross (2007) argues 

that for community acceptance to exist, there ought to be trust in the intention of investors in renewable 

energy technologies. Further, the community needs to understand the costs and benefits and how these 

will be shared. Market acceptance ensues from the viability of newly introduced technologies as 

compared to other options. Wustenhagen et al. (2007) established that complex or expensive RE 

technologies are less likely to be accepted or used. Further, Sovacool (2009) argued that cultural factors 

such as the belief that traditional biomass cook food with better taste and are deemed generationally 

conventional could act as a barrier to use of cleaner alternatives. Indeed Ruiz-Mercado and Masera 

(2015) argue that in most cases, modern fuels are not perfect substitutes for traditional fuels. This is 

explained by the fact that particular fuels are tightly bound to cultural and traditional aspects of daily 

life which are part and parcel of the fuel choices. 

Policy framework also determines access and use of renewable energy. For instance, Doukas and 

Ballesteros (2015) identified energy policy and regulatory processes; financial sector policy and 

regulation; fiscal policy; and institutional arrangements and capacity as key determinants of access to 

renewable energy. However, Toke, Breukers, and Wolsink (2008) found that existing legislations and 

policies may fail to promote RE services if they are too general (lack appropriate strategies and focus) 

or if they are not implemented effectively. Further, Painuly (2001) showed that existing policy and 

regulations might fail to promote RE if they are unsupportive or exist within a government department 

that is poorly equipped to implement them or that has to contend with red tape. According to Doukas 

and Ballasteros (2015), weak energy and regulatory policy leads to increased investor uncertainty, 

which in turn leads to high prices and low access to RE services. Moreover, overlapping mandates of 

government institutions can create complexities within the regulatory environment and potential 

vacuums where no one is held directly responsible for access to renewable energy. 

2.3 Overview of the literature 

The literature reviewed in the foregoing section indicates that there is a growing body of evidence on 

the determinants of access to RE services. Although economic and policy related barriers have received 
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much attention in the RE access research ambit, the social and cultural related barriers are less 

understood. Further, the factors that prevent enactment and or implementation of effective RE policies 

in Kenya at the county level have received little attention in the existing literature. 
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                                                                                                                                              SECTION 3 

Methodology 

3.1 Conceptual Framework 

From the theoretical and empirical literature, we conceptualized access to clean and renewable energy 

as a function of household characteristics (endogenous factors), as well as, external characteristics 

(exogenous factors) as indicated in Figure 3.1. Endogenous determinants of access to RE services 

include household characteristics that may be economic, non-economic, behavioral, or cultural in 

nature (Kowsari & Zerriffi, 2011). Economic characteristics include measures of wealth such as 

household income, expenditure, and land ownership among others. Non-economic characteristics 

include household size, gender, age, education, occupation/ labour, and access to information about 

RE among others. Behavioral and cultural characteristics include households’ preferences with regard 

to factors such as food taste, as well as, cultural beliefs affecting cooking practices, lifestyle, ethnicity, 

and social status among others.  

Exogenous factors include physical environment, policies, energy supply factors, and energy device 

characteristics (Kowsari & Zerriffi, 2011). Physical environment include among other factors 

geographical location and climatic conditions that affect availability, access, and utilization of various 

energy sources. Access to RE can also be affected by energy, subsidy, market, and trade policies. The 

policy environment encompasses policies, legislations, and regulations that affect access to RE 

services. Energy device characteristics that are likely to affect access to RE services include conversion 

efficiency; cost of the device and available payment options; and the complexity of operating the 

device. The exogenous and endogenous factors have a complex interaction that ultimately influences 

households’ access to RE services. 
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Figure 3.1: Conceptual framework  

 

 

 

 

 

 

 

 

 

Source: Authors  

The study used both qualitative and quantitative methods to achieve its objectives. It relied on both 

primary data collected from households and businesses on renewable energy in Bomet and Homa-Bay 

County. The primary data was collected through surveys, as well as, focus group discussions (FGDs). 

It also utilized secondary data and information that was collected and collated through desk reviews.  

3.2 Target Population and Sample Size 

The target population for the survey included households and businesses in Bomet and Homa-Bay 

County. A representative sample size was obtained by Cochran formula as follows:  

𝑛 =
𝑧2𝑝𝑞

𝑑2
                                                                                                         (1)  

Where: 

n – is the desired sample size for the target population 

Z – The standard normal deviate at the required confidence level (95%)  

d – The level of statistical significance  

p – The proportion of the target population estimated to have the characteristics being measured 

q = 1-p 

Assuming maximum variability in the proportion of the population with the characteristics being 

measured, p is equivalent to 0.5, that is, p = 0.5. Thus, q = 1- 0.5 = 0.5, and Z is given as = 1.96 at the 

Exogenous factors: Physical 

environment, policies, energy 

supply factors, energy device 

characteristics  

Renewable 

energy services 

Endogenous factors: 

Economic, non-economic, 

behavioral, and cultural 

household characteristics  
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95% confidence level. Given that the desired confidence level is 95% and the level of precision is±5%, 

the desired sample size is: 

𝑛 =
1.962×0.5×0.5

(0.05)2
   

  = 384 respondents  

Nonetheless, the study exceeded the target sample size since the number of interviewed respondents 

was 390 of which 247 participated in the household survey while 143 participated in the business 

survey. The respondents were selected from each of the sub-counties in Homa-Bay and Bomet through 

random sampling method to ensure representativeness.  

3.3 Data Collection and Analysis 

Primary data was collected through two semi-structured questionnaires, one for households and the 

other for businesses, to facilitate collection of the desired data/ information. A pilot test was conducted 

before administering the questionnaires to ensure their reliability. The questionnaires were 

administered through face-to-face interviews by a team of trained research assistants. Two FGDs were 

conducted in Bomet and Homa-Bay (one per county) to supplement information collected through the 

questionnaires. The participants in the FGDs included policymakers, civil society representatives, 

county administrators, women representatives, community leaders, and business (RE sector) 

community representatives drawn from the two counties. Quantitative data was analyzed through 

descriptive statistics, whereas content analysis was employed to analyze qualitative data. The outcome 

of the analysis are presented in section four.   
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SECTION 4 

Results 
 

4.1 Household and Business Characteristics 

The demographic characteristics of the respondents are reported in appendix 1. The average household 

size was six persons, with 149 households (60.3 percent) living in privately owned houses. Nearly 61.5 

percent of households lived in semi-permanent houses with iron sheet roofs, walls that were primarily 

made of mud or wood, and floors that were made of either concrete or mud. In Homa-Bay, 62.5 percent 

of the interviewed households preferred to cook within the main house while in Bomet a structure 

outside the main house was the preferred cooking place, accounting for 56.30 percent of the 

households.  

Ownership of land with a title deed as a proxy for household wealth was 69.75 percent in Bomet 

County and 51.56 percent in Homa-Bay. Nearly 46.96 per cent of households earned between Kshs. 

0-5000 per month as shown in Appendix 2. In Homa-Bay County, this income category accounted for 

51.2 percent of respondents, but only 44.07 percent of respondents in Bomet. Household income was 

generated chiefly from self-employment, which accounted for 48.18 percent of interviewed 

households. Among the self-employed, 78.15 percent were small-scale businesspersons, whereas 

18.49 percent were farmers. Salaried employment and casual labour accounted for only 14.98 and 

15.38 percent of the respondents respectively, whereas the remaining 21.46 percent were unemployed. 

Most of the businesses were small-scale retail enterprises with an average of two employees. Only 

6.99 percent of the businesses had a monthly turnover above Kshs. 50,000 as indicated in Appendix 3. 

At least 26.57 percent of the businesses had a monthly turnover of between Kshs. 10,001 and 20,000 

whereas 33.57 percent realized an average monthly turnover of less than Kshs. 10,000. Nearly 88.6 

percent of the businesses operated as sole proprietorships. Moreover, 62 percent were located in urban 

areas while 31 percent operated in peri-urban areas. Ownership of premises was low since 75 percent 

of the businesses were operated in rented premises.  

4.2 Energy Consumption Trends and Patterns among Households and 

Businesses 

Currently, electricity coverage in Bomet and Homa-Bay County is about 32 and 15 percent 

respectively. Households living in shopping centers or urban areas had higher access to electricity than 

those living in remote areas. For instance, 89 percent of those using electricity lived within three 

kilometers from the nearest shopping center, while none of the respondents living at least ten 

kilometers from the nearest shopping center used electricity. These trends are explained in part by the 

fact that most electricity transformers/ power lines are located in shopping centers/ urban areas, thereby 
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facilitating access. Similarly, the use of paraffin for lighting was high (88.52 percent of interviewed 

respondents) among those who lived within three kilometers from the nearest shopping center. Paraffin 

is mainly sold in urban areas, hence its high use among households living near shopping centers. By 

contrast, 75 percent of solar panel users lived between two and five kilometers from the nearest 

shopping center, suggesting that solar is a more convenient energy source for lighting among those 

living in remote areas. Overall, the main energy source used for lighting in Homa-Bay and Bomet 

County was paraffin followed by solar, and electricity.  

Among businesses, electricity was the main source of energy for lighting and powering appliances 

since it was used by 80 percent of respondents. The preference for electricity was explained by the 

nature and location of the businesses. Access to electricity was high because most of the businesses 

were located in urban and peri-urban areas. Additionally, nearly all businesses used electronic 

appliances such as fridges, TVs, photocopiers, and heaters that required adequate power supply, 

thereby necessitating the use of electricity. For instance, 92 percent of businesses that used electricity 

used it for powering appliances and lighting purposes. Other sources of energy used for lighting by 

businesses included diesel/ petrol generators and solar systems. 

The main challenges facing electricity users were unreliable supply and high user fees. The average 

cost of using electricity in a month for lighting was Kshs. 533.13 and Kshs. 1607.41 by households 

and businesses respectively. Paraffin was the second most expensive source of energy for lighting with 

households spending an average of Kshs. 405.9 per month to access it. Solar was the cheapest source 

for lighting with 79.49 per cent of its users obtaining it free of charge. Monthly expenditure on solar 

covered costs such as repairs or servicing loans used to acquire the system. The challenges associated 

with using paraffin were high cost and negative effect on health.  

Firewood or crop residue and charcoal were the main energy sources used for cooking among 

households in both counties as indicated in Figure 4.1. However, firewood use was slightly higher in 

Bomet than Homa-Bay by about 5.5 percent, whereas charcoal use was higher in Homa-Bay by about 

6 percent. Only seven and three percent of the interviewed households used LPG and paraffin 

respectively for cooking. Biogas, solar, and briquettes were only used as alternative rather than the 

main source of energy for cooking.  

This usage pattern was explained by energy cost, availability, and perceived efficiency. Table 4.1 

shows that firewood was the cheapest source of energy for cooking with nearly 67.71 percent of 

households obtaining it free of charge. LPG was the most expensive with the average monthly 

expenditure being Kshs. 1157.5, hence its low usage. Firewood was also used because it was 

considered appropriate for cooking foods that required a lot of heating. Charcoal was used because it 

was considered efficient, helped in warming houses, and facilitated cooking food with good taste.   
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Figure 4.1: Main energy sources for cooking by households 

 

Source: Survey data 

 

Table 4.1: Cost of using various energy sources for cooking by households 

Energy source Firewood/ crop residue Charcoal LPG Paraffin 

Average monthly 

expenditure (Kshs) 

201.05 933.47 1157.5 600.00 

Source: Survey data 

The businesses that used firewood and charcoal were restaurants, food kiosks, and hotels. Firewood 

and charcoal were used because they were considered cheaper and easier to access than other 

alternatives such as LPG and biogas. Overall, nearly all businesses used more than one energy source 

to serve different purposes.  

The main challenges facing households and businesses that used firewood and charcoal for cooking 

were identified as limited supply and negative effects on health and environment. Additionally, 

consumers had to travel over long distances to obtain firewood and charcoal. The burden of fetching 

firewood was disproportionately borne by women and girls since their male counterparts did not 

support them in this regard. Acquiring energy for cooking was considered the responsibility of women; 

thus, men hardly allocated adequate resources for purchasing energy sources such as charcoal and 
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firewood. The main challenges faced by LPG users were limited supply and high cost. For paraffin, 

high cost was cited as the main challenge encountered by consumers.  

 

4.3 Consequences of Overreliance on Non-Renewable Energy and 

Traditional Biomass 

4.3.1 Environmental consequences 

Overreliance on non-renewable energy sources such as paraffin and polluting traditional biomass 

sources such as firewood and charcoal had several   negative health, environment, and social impacts 

in Bomet and Homa-Bay County. Increased use of firewood and charcoal led to environmental 

degradation, particularly through deforestation in both counties. In Homa-Bay, N Lambwe Forest is 

being depleted due to increased cutting of trees for firewood and production of charcoal. Deforestation 

is a major challenge in Homa-Bay given that the county’s tree cover of three percent is significantly 

lower than the national average of six percent and the target minimum level of ten percent of land area 

(KFS, 2015). Deforestation led to increased occurrence of soil erosion that destroyed roads and farms. 

Other effects associated with deforestation included drying up of streams from Gembe Hills, flooding 

in Ogembo area, and mudslides in Ruma National Park.  

Bomet County also grappled with high deforestation due to overreliance on firewood and charcoal for 

cooking. Deforestation led to loss of biodiversity in local forests such as Chepalungu Forest and the 

Mau Forest. Moreover, human-wildlife conflicts were on the rise due to destruction of forests. Use of 

paraffin, charcoal, and firewood was associated with acceleration of climate change in both counties 

through emission of greenhouse gases (GHG).  

4.3.2 Health consequences 

The smoke produced by firewood and charcoal led to an increase in the prevalence of respiratory 

diseases/ infections such as coughs in both counties, especially among women and girls who used them 

for cooking. In Bomet, limited supply of firewood forced women to use cactus, which produce a lot of 

smoke compared to other trees, thereby exposing them to higher risks of acquiring respiratory 

infections. Eye infections were reported among users of paraffin lanterns. This was explained in part 

by exposure to soot and low quality light produced by paraffin lanterns. Fire-related accidents at the 

household level were also reported in both counties. For instance, children often walked into fire in 

households that used the traditional three stone fire for cooking. Fire outbreaks that caused injuries 

and loss of property were also common in households that used paraffin for lighting or cooking. In 

Bomet, foods that required a lot of heating such as beans were being eliminated from the diets of 

households that had limited supply of firewood, charcoal, and paraffin, as well as, renewable sources 

of energy such as biogas. This is a threat to nutrition security at the household level.  
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4.3.3 Socio-economic consequences 

Reliance on non-renewable sources of energy perpetuates poverty in Homa-Bay and Bomet Counties. 

Children from households that rely on paraffin for lighting have little opportunity to study at night 

since paraffin is expensive and causes eye infections. This negatively affects their performance in 

school, which in turn leads to diminished income earning in adulthood. Moreover, girls have to miss 

classes in order to assist their parents to fetch firewood. Rising prices of non-renewable energy sources 

such as paraffin means that poor households that use them have to allocate less funds to other basic 

needs and investment, thereby remaining poor.  

In Homa-Bay, reduced supply of charcoal from Narok County and Uganda led to an increase in local 

production by unlicensed producers. This led to an increase in arrests that negatively affected 

household incomes since the arrested persons paid fines of up to Kshs. 10,000. In sub-counties such 

as Ndhiwa, high demand for firewood especially in schools, restaurants, and hospitals encouraged 

residents to plant trees for sale. Although this strategy is expected to reduce deforestation, its success 

is minimal given the higher demand for firewood versus supply. Low supply is mainly due to the fact 

that trees take a long time to mature.  

In Bomet, charcoal and firewood trade contribute to school dropout, especially among boys who opt 

to take advantage of the high demand to make money rather than to stay in school. Further, high 

demand for firewood and charcoal is one of the major causes of conflicts among communities living 

in Transmara area and other locations in the Narok-Bomet border. The conflict has led to loss of several 

lives, property, injuries, and forced migration. Moreover, the cost of timber for construction has 

increased significantly in the county since trees are cut prematurely for firewood and charcoal, thereby 

limiting supply for construction.  

4.4 Barriers to Access to Clean and Renewable Energy Sources 

4.4.1 Economic, Social, and Cultural Barriers 

Electricity and Rechargeable Batteries  

Lack of connection to the national grid was the main barrier that prevented consumers from accessing 

and using electricity as indicated in Figure 4.2. Connection to the national grid was particularly a 

challenge to consumers whose houses were located in areas that lacked transformers or power lines. 

High connection cost was also a major barrier because consumers had to bear the cost of wiring their 

houses and raise the minimum connection fee of Kshs. 15,000, which was considered high by some 

consumers. 

The social factors that prevented access to and use of electricity included the fear that it is dangerous 

or risky to use. Misconceptions about the cost of electricity also prevented access. For instance, in 

Bomet some residents were reluctant to be connected to the national grid under the Last Mile Project 

since they believed that electricity is for the rich and eventually they will be required to pay huge sums 

of money that they cannot afford to Kenya Power and Lighting Company (KPLC). 
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Rechargeable batteries are recharged using either electricity or solar panels. Access to and use of 

rechargeable batteries was constrained by high acquisition and installation cost, as well as, lack of 

information on where to obtain the batteries and the accessories needed to use them.  

 

Figure 4.2: Barriers to access to electricity 

 

Source: Survey data 

Solar  

High cost of acquiring and installing solar panels was the main economic barrier to using solar energy 

for lighting purposes as indicated in Figure 4.3.A consumer would require as much as Kshs. 50,000 to 

install a solar system that can be used for lighting and powering basic appliances such as TVs, fridges, 

and radios. This amount is high considering that most households earned less than Kshs. 5,000 a month 

and depended on low-income occupations such as small-scale businesses and farming. Although 

cheaper solar panels are available, they fail to meet households’ and businesses’ energy needs due to 

their low voltage. Limited access to technical support was also a major barrier. This included lack of 

technicians to provide services such as installation and repair of solar systems. Social barriers included 

theft of solar panels from rooftops and prevalence of sub-standard or unreliable models of solar panels. 

Additionally, lack of awareness on the use of solar for cooking and difficulties in obtaining requisite 

equipment/ technologies such as fireless cookers prevented its use for heating or cooking purposes. 

This means that the potential for using solar for cooking is largely unexploited in both counties.  
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Figure 4.3: Barriers to use of solar for lighting 

 

Source: Survey results 

Briquettes  

The social barrier to access and use of briquettes for cooking was lack of awareness. Nearly 75.7 

percent of respondents did not know about briquettes; hence, they did not use it. In terms of economic 

factors, mismatch between demand and supply was the main barrier. For instance, in Homa-Bay there 

is a briquettes factory with a production capacity of one ton per day. However, it is not able to meet 

local demand since it is currently producing only one sack (approximately 90 kilograms) of briquettes. 

In Bomet, suppliers of briquettes have to travel to as far as Nairobi to replenish their stocks. The high 

transportation costs coupled with limited working capital, limit the amount of briquettes that can be 

supplied at any given time.  

Biogas  

Lack of awareness was also the main social factor that prevented use of biogas for cooking as indicated 

in Figure 4.4. Most of the interviewed respondents did not use biogas because they did not know about 

it. Cultural barriers included resistance to the use of human waste as raw material for producing biogas 

in Bomet County. Additionally, the cultural belief in Bomet that food should be cooked using both 

hands promoted the use of firewood with the traditional three stone fire at the expense of biogas and 

LPG that would require the cook to use one hand while the other holds the cooking pan. In Homa-Bay, 

consumers believed that biogas lacked the capacity to meet their energy needs due to perceived low 

calorific value. Economic barriers included high cost of acquiring and installing digesters and other 

accessories required to produce and use biogas. Moreover, lack of raw materials was a major concern 
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in Homa-Bay where limited practice of zero grazing among livestock farmers made it difficult to 

collect cow dung that is used as the main material for producing biogas.  

Figure 4.4: Barriers to access and use of biogas 

 

Source: Survey data 

For LPG, which is clean, but not a renewable energy source, 69.8 percent of respondents cited high 

cost of acquiring equipment such as gas cylinders and cookers as the main barrier to access. High usage 

cost (the cost of refilling the gas cylinder) was also a major impediment to LPG use. Socio-cultural 

barriers included the fear among potential users that LPG might cause a serious accident within their 

households through an explosion. Moreover, there were misconceptions that LPG lacks adequate 

calorific value and does not cook food with good taste.  

The barriers that affected access to and use of RE among businesses were similar to those cited by 

households. For instance, 47 percent and 42.1 percent of businesses that did not use electricity cited 

lack of connection and high usage costs respectively as the main barriers to access as indicated in 

Figure 4.5. Similarly, the main barrier to access to solar was high acquisition cost. Moreover, solar 

could not meet the energy needs of businesses such as welding shops and cyber cafés that required 

more reliable and high voltage electricity to power appliances. At least 56 percent of the interviewed 

businesses did not use rechargeable batteries because they felt that it could not meet their energy needs. 

The main barrier to access and use of biogas among businesses were lack of knowledge about it and 

the belief that it lacked the capacity to meet existing energy needs. 
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Figure 4.5: Barriers to access and use of electricity among businesses 

 

Source: Survey data 

4.4.2 Institutional, Policy, and Legal Barriers to Access to Clean and Renewable 

Energy 

Homa-Bay and Bomet County still do not have a specific renewable energy policy or legislation. In 

Homa-Bay, the County Integrated Development Plan (CIDP) is used as the framework for planning 

and developing the energy sector. Although the CIDP recognizes the importance of developing RE, it 

lacks adequate strategies to facilitate improved access to renewable energy services. In Bomet, the 

National Energy and Petroleum Policy is used as a framework for planning and developing the energy 

sector. The limitation of the National Energy and Petroleum Policy is that it has to be adapted to the 

local energy needs in order to effectively facilitate access to renewable energy. This is yet to be 

achieved in Bomet since the county has just initiated the process of developing its own energy policy. 

In the absence of a clear policy framework, providing RE services becomes difficult because of lack 

of clearly defined strategies and priorities for enhancing access. Moreover, lack of appropriate 

legislation limits opportunities for ensuring accountability and commitment of the county government 

in provision of RE services.  

Inadequate regulation of the energy sector also limits access to RE services. Although the Energy 

Regulatory Commission (ERC) has prepared specific regulations for various RE sub-sectors such as 

solar, implementation is still a challenge. This is reflected in the proliferation of substandard solar 

panels, defective biogas systems, and unlicensed technicians that discourage potential consumers from 

using solar and biogas (Abdulganiyu, Honkapuro, & Annala, 2017). The removal of value added tax 

(VAT) on imported RE equipment has significantly reduced the cost of products such as solar panels. 

However, the prevailing costs are still unaffordable given the high poverty level in Homa-Bay and 

Bomet. For instance, installing a biogas system at a cost of Kshs. 40,000 is still out of reach of most 

consumers. Poor coordination between the county and national governments in policy and project 

implementation also prevent effective development of RE in the two counties. 
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Inadequate resource availability also constrains development of various renewable energy sources in 

both counties. Homa-Bay has prioritized investment in solar, wind, geothermal, biomass, and biogas 

projects (CGHB, 2013). Bomet has prioritized investment in solar, mini-hydros, and biogas projects. 

However, low investment due to lack of funds and technical capacity have resulted into slow progress 

in implementation of these projects. The National government has been supporting the two counties 

through direct provision of electricity under the Last Mile Project rather than providing financial 

support to develop other RE sources such as biogas. Similarly, donors and non-governmental 

organizations such as World Vision and GIZ (Homa-Bay) and USAID and UNIDO (Bomet) have been 

providing only technical assistance to improve access to RE services.  

4.5 Challenges Preventing Establishment of an Effective RE Policy 

Framework 

The delay in development of an appropriate legal and policy framework for the RE sub-sector in the 

two counties is attributed to several factors. To begin with, policy formulation was not prioritized at 

the inception of the county government in 2013 since the focus was on establishing administrative 

structures in the first three years. As a result, initiatives geared towards development of policies and 

legislations in the energy sector started late. Additionally, lack of technical capacity to formulate 

appropriate RE policies remains a significant challenge.  

Inefficiencies at the County Assembly are also an obstacle to enactment of pro-RE legislations/ 

policies. For instance, the Charcoal Bill in Homa-Bay County has stayed in the Assembly for three 

years due to unnecessary delays. Moreover, most Members of County Assembly (MCAs) have little 

knowledge on RE, which limits their ability to develop appropriate legislations in this regard. Further, 

conflict of interest coupled with misunderstandings between the Executive and the Assembly in 

legislative and policy formulation processes prevent enactment of appropriate RE policies.  

4.6 Current Renewable Energy Interventions in Homa-Bay and Bomet 

Bomet County is endowed with several untapped renewable energy resources that include solar, wind, 

and hydro. There are also opportunities for producing biogas since most of the residents keep livestock; 

thus, can easily access the required raw materials. The county has collaborated with Iria-Maina 

Cooperative Society and UNIDO to construct a mini-hydro power plant with a capacity of 0.2MW 

along Itare River. The county also intends to develop more mini-hydros along Kipsonoi River and at 

Nyahururu Falls along Amalo River. These projects when completed are expected to enhance access 

to affordable electricity. Non-governmental organizations have also promoted the use of biogas and 

improved cook stoves in Bomet County through provision of technical support. However, awareness 

on the use of the improved stoves and biogas is still inadequate and access is constrained by high 

acquisition costs.  

In Homa-Bay, the available renewable energy resources include wind, solar, geothermal, and Hydro. 

The County has collaborated with World Vision and various technology providers to promote the use 

of solar for lighting at the household level. The county has also invested over Kshs. 200 million in 

lighting marketplaces and streets of major towns/ urban areas using solar powered streetlights. This 
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has reduced the use of kerosene for lighting, especially among businesspersons who trade in open-air 

markets at night or late evening. The level of security has also improved as a result of lighting streets 

using solar. Nonetheless, the coverage of the solar project is limited given that most households are 

yet to acquire solar systems due to high costs. Expansion of the solar streetlight project is also 

constrained by inadequate funding. The county is yet to develop other RE sources such as wind, hydro, 

and geothermal.  
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SECTION 4 

                                                  Conclusion 
 

5.1 Summary of the Findings 

The findings of the study reported and discussed in the previous section can be summarized as follows:  

 Paraffin is the main energy source for lighting. Access to electricity is high only in urban areas, 

whereas solar is mostly used by households living in remote areas. 

 Firewood/ crop residue, charcoal, and paraffin are the main energy sources for cooking or 

heating among households and businesses in both counties. LPG, biogas, and briquettes are 

only used as alternative rather than main energy sources. The preference for firewood, charcoal, 

and paraffin is explained by their relative low cost, perceived efficiency, and lack of 

alternatives.  

 Overreliance on paraffin, firewood, and charcoal causes pollution, which has resulted into an 

increase in environmental degradation, poverty, as well as, prevalence of respiratory and eye 

infections. Competition for firewood also fuels conflict among communities, especially in 

Bomet. Education is negatively affected since students are dropping out of school to participate 

in charcoal and firewood trade, whereas girls have to miss classes to fetch firewood.  

 The main barriers to access to electricity are lack of connection to the national grid, high 

connection costs and unaffordable user fees. Access to solar is limited by exorbitant initial 

investment in acquiring the system, lack of technical support, and prevalence of sub-standard 

solar products. Lack of awareness is a major barrier to accessing briquettes and biogas. High 

installation cost and inadequate supply also constrain access to biogas and briquettes 

respectively. Other barriers include lack of appropriate policy and legal framework, as well as 

inadequate financial and technical capacity to develop RE at the county level.  

 The challenges preventing establishment of the required policy and legal framework include 

inadequate technical capacity among the policy community; the fact that policy formulation 

was not prioritized at the inception of counties; and bureaucracy and inefficiencies in 

policymaking and legislative institutions such as county assemblies.  

5.2 Conclusions 

The objective of this study was to facilitate an understanding of the energy situation in Homa-Bay and 

Bomet County, with a focus on the factors that hinder access to and use of clean and renewable energy 

sources by households and businesses. The two counties are grappling with a vicious cycle of energy 

poverty characterized by limited access to available RE services and overdependence on polluting 
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fossil fuels and traditional biomass such as firewood. Energy insecurity/ deficiency in the two counties 

is a function of several interlinked social, economic, cultural, and institutional and policy factors. These 

include the fact that residents have little knowledge of available RE services; lack of a clear policy 

framework and resources to develop the RE sub-sector; limited availability or supply of some RE 

sources; and poverty and its negative effect on ability and willingness to pay for available RE services.  

The limited financial resources at the disposal of the residents of the two counties have to be allocated 

to competing expenditure needs. Since traditional energy sources such as firewood are already being 

obtained free of charge by majority of consumers, RE services that come at a high price may not 

receive the highest priority at the household level. Yet the development and socio-economic wellbeing 

in the two counties is contingent in part to adequate access to and utilization of RE services. This 

means that ensuring energy security in the two counties through enhanced access to RE services is a 

significant policy challenge that will require a multipronged approach and carefully designed 

interventions to address. 

5.3 Recommendations 

The following recommendations should be considered to enhance access to RE services: 

 The county governments of Homa-Bay and Bomet should fast-track development of effective 

RE policies to enhance access. This should be accompanied by appropriate legislation, 

inclusion in the CIDPs, and adequate resource allocation to facilitate successful policy 

implementation.  

 Awareness on available RE services, their benefits, and how to access them should be created 

among consumers at both county and national level. Improved awareness is expected to drive 

the demand for RE services and increase access.  

 Provision of capacity building and technical support to the policy community is necessary. The 

resulting improvement in technical capacity and knowledge is expected to facilitate 

formulation and implementation of pro-RE policies.  

 A business model that takes into account the energy needs of consumers, as well as, their 

willingness and ability to pay should be developed by the county governments in collaboration 

with the private sector to enhance access to RE services.  

 Regulation of the RE sub-sector has to be improved through effective implementation of 

existing regulations, as well as, developing and implementing new regulations where they do 

not exist. Effective regulation will ensure consumer protection, professionalism, and increased 

investment in the sub-sector by the private sector. 
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 Appendices 
Appendix 1: Respondents’ demographics  

Indicator  Households  Businesses  

Number of respondents  247 143 

Gender  Male 43.7%   (108 people)  67.8%   (97 people) 

Female  56.3%   (139 people)  32.2%   (46 people) 

Age  20-24 years 15%      (37 people)  19.6%   (28 people) 

25-29 years 21.1%   (52 people)  30.1%   (43 people)  

30-34 years 19.8%   (49 people) 17.5%   (25 people) 

35-39 years 14.2%   (35 people) 14.0%   (20 people)  

40-44 years 9.3%      (23 people) 6.3%     (9 people)  

45-49 years 6.9%      (17 people)  4.9%     (7 people) 

50 and above years 13.8%    (34 people)  5.6%     (8 people)  

Missing  0 2.1%     (3 people) 

Education  None 2.4%    (6 people) 0 

Primary  38.1%  (94 people) 23.8%   (34 people) 

Secondary  36%     (89 people) 41.2%   (59 people) 

Tertiary  14.2%  (35 people) 26.6%   (38 people) 

Graduate  6.9%    (17 people)  7%        (10 people) 

Post-graduate  2.4%    (6 people)  0  

Missing  0  1.4%     (2 people) 
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Appendix 2: Average monthly household income 

 

Appendix 3: Businesses’ average monthly turnover 
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