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Abstract

Regardless of the efforts to encourage the use of renewable energy sources such as solar and biogas in developing
countries, their adoption and use is still low especially in Kenya. The purpose of this research was to investigate
effects of renewable energy and accessibility on household fuel choices in Kenya among households in rural and
peri-urban areas. Random sampling technique was used to select a sample of 199 households in the county of
Uasin Gishu. Data for the study were collected using a structured questionnaire and analyzed using different
quantitative and qualitative statistical procedures and methods. Analysis reveals that rural households are still
dependent largely on kerosene and electricity for lighting their houses and majorly firewood for cooking, while
electricity and charcoal form a major source of energy for lighting and cooking in peri-urban households
respectively. A small portion of households in rural (11.6%) and peri-urban (12.9%) use biogas energy for cooking.
The results also shows negative association between the use of renewable energy and the use of conventional
household energy sources for cooking (firewood, kerosene and charcoal) and lighting (kerosene) implying
reduction in deforestation, indoor pollution and dependency on imported fuels. Further, it was found that there is
positive association between accessibility and the type of fuel used at household level for cooking indicating that
nearness to diverse supplying shops selling fuel is positively associated with household energy changing behaviour.
The effects of renewable energy will reduce the use of conventional fuels and household’s energy diversification
while accessibility on the other hand increases household fuel choices. The finding offers insights that could
increase the uptake of renewable energy and reduce the problems associated with traditional fuels.
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1. Introduction

Even though there are several initiatives promoting the use of renewable energy sources, analysis of its effects on
the use as alternative energy sources and accessibility of household energy sources are limited especially in Kenya
(Sarkodie & Adom, 2018). Most of the existing literature on household energy use focus mainly on economic,
social, and demographic factors (Martinez, 2014; Azam, 2016) disregarding the potential effects of renewable
energy (Sugiawan & Managi, 2016) and accessibility of conventional fuels in the household energy utilization and
changing behaviour. In developing countries like Kenya, the accessibility of household energy use continues to
pose a formidable challenge, especially with the high cost of cooking gas and kerosene and the environmental
problems associated with firewood (Bruce, 2000; Ezzati & Kammen, 2001 and Pode, 2010). Many people are not
aware of the health and environmental effects of using charcoal, kerosene and firewood and those with little
understanding have challenges of accessibility. Use of these conventional energy sources especially kerosene is
implicated as a causal agent of respiratory diseases. Other diseases associated with conventional fuels include
chronic obstructive pulmonary disease (COPD), asthma, cancer of the nasopharynx and larynx, tuberculosis,
prenatal conditions, low birth weight, and diseases of the eye such as cataract and blindness. It is therefore,
imperative that urgent interventions are needed, not only to ensure fuel accessibility but also lay the foundation
for the improvement of livelihood through use of renewable energy. Currently, renewable energy development is
emphasized for sustainable development goals accomplishment and the better realization of sustainable
development globally. Changing to renewable energy that make use of limited natural resources with high potential
of reusing and recycling at the end of their valuable life is one of the best ways of responding to the increasing
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global, national, and local environmental challenges (Berhe, Tesfahuney, Desta, & Mekonnen, 2017). Further,
renewable energy (RE) technologies play an important role in addressing the challenge of achieving environmental
sustainability by providing the opportunity to meet the energy needs of the present without compromising the
ability of future generations to meet their own energy needs (Surie, 2017).

Kenya, like other developing countries, is striving to adopt different ways of ensuring affordable and
accessible energy supply to achieve renewable energy development. Household access to clean and affordable
modern energy is also critical to improving living standards in developing countries. Energy access is achieved
when a household has the opportunity to obtain sufficient quantity and quality of energy to meet the energy
demands. The distance to the market selling fuels plays an important role in household’s decision to choose a
particular source of energy. The distance to major fuel supply infrastructure is also critical in household decision
about fuel choice. The choice of firewood as the main cooking fuel is positively correlated to the distance to the
most commonly used. Research done by Rahut et al, 2016 showed that there is positively associated with a
household choice of firewood and negatively associated with LPG, electricity and candles, indicating that
households which are further from the retail shops (market) are more likely to use traditional energy such as
firewood, agricultural residues and less likely to use advanced clean energy such as LPG because of less
accessibility. The choice of clean fuels, however, is negatively correlated to the distance, both of which are
consistent with expectations.

Access to diversity of fuel suppliers is another important factor in energy accessibility in terms of economic,
environmental, social and institutional dimension (Kucharski & Unesaki, 2015 and Mansson et al., 2014). All
sources of household energy supply are unlikely to fail at the same time. There is no known number explaining
adequate diversity of suppliers (Kruyt et al, 2009), but there is potential for reducing threats such as bad weather
and disturbances such as disruptions, increased cost of fuel by diversification among suppliers. Reliance on any
one supplier or group of suppliers can be an energy security risk if supplies from that region are disrupted (Cohen
et al, 2011 and Costantini et al, 2007). There is no magic number signaling adequate diversity of suppliers, but
more diversity is generally thought to be better for accessibility. In this study, the distance between the household
residence and the nearest fuel supplying shop serves as one indicator used for assessing household access to energy
sources. The second indicator is the number of shops where a household at a given location can buy one or more
types of fuels. The nearness of forest or wood sources and the quantity / size of these sources will also determine
accessibility of the firewood and charcoal sources. Further the research analyses the effects of renewable energy
on the use of conventional fuels and its relationship to accessibility.

2. Methodology

The study was conducted in Uasin Gishu, Kenya which is situated in the former Rift Valley Province. The study
was conducted over a 2 months period between October and December 2017. Trained interviewers administered
a structured questionnaire to participants during a face to face interview. The interviewers were trained on the
study objectives, how to obtain informed consent and how to administer the questionnaire to get valid responses.
The questionnaire was pretested before use and adjusted as required prior to study onset. In the study, the patterns
of household energy utilization are analyzed. Spearman’s rank correlation (nonparametric) and Pearson’s R
(parametric) was also used to investigate relationships among factors influencing renewable energy sources and
accessibility with the households’ energy consumption behavior and the number of energy sources. Data was
presented in tables and graphs.

3. Results and Discussion

3.1Trends of household energy utilization

3.1.1 Pattern of household energy use for cooking

Figure 1 presents reports the percentage of households by sources of energy for cooking by households. The
percentage of households that use firewood for cooking increases from 74.1% in peri urban to 86.2% among the
rural dwellers. Similarly, the proportion of households that use charcoal, LPG and kerosene decline from 73.7%,
39.3% and 54.5% to 51.6%, 29.4 and 28.9% respectively as we move from Peri-urban to rural. The results show
that although biogas technology is spreading, it still represents a small fraction of the energy mix at local level.

30



Journal of Energy Technologies and Policy www.iiste.org

ISSN 2224-3232 (Paper) ISSN 2225-0573 (Online) Jil—lfl
Vol.9, No.7,2019 Ils E

Percentage of HH Energy use for Cooking
biogas
Electricity
LPG

kerosene Rural

Peri uban
charcoal

Type of Energy for cooking

Fire wood

Percentage Household Energy use

Figure 1: Energy used for cooking by households in Uasin Gishu
Source: Author’s (2019)
The findings of this study show that the utilization of biogas on social-economic and environment
development among the local communities is low which supports the research done by Katikiro (2016).
3.1.2 Pattern of household energy use for lighting
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Figure 2: Energy used for lighting by households
Source: Author’s (2019)

Figure 2 reports the percentage of households by sources of energy for lighting in both rural and peri urban
locations. Results show a small difference between rural and peri urban households. Rural households mostly use
solar lamps (44.5%), electricity (49.3%) and kerosene (64.2%) as sources of energy, while Peri urban households
use electricity (50.4%), kerosene (67.9%) and solar lamps (38.4%). The analysis further shows an improvement in
solar uptake in rural households as compared to peri -urban in Kenya. This implies there is need for awareness and
accessibility for spread of solar technologies as researched by other authors such as Ondraczek (2013).

3.2 Effects of accessibility

3.2.1 Distance to fuel supplying shops

The average distance to the nearest retail shops for the purchase of firewood, charcoal and LPG is greater for
households in rural areas compared to those in peri-urban areas. As one move from rural to peri-urban, indicating
that peri-urban dwellers travel less distance to retail shops selling firewood, charcoal and LPG as compared to
rural dwellers as shown in as shown in table 1 that reports means and standard deviation to the nearest energy
selling shops.
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Table 1: Distance to retail shops selling household energy

Area Statistics Distance to nearest supplying shop (km)
Firewood charcoal LPG Kerosene
Peri Mean 2.96 2.55 2.72 .90
urban Std. Dev. 3.96 3.57 3.87 73
Rural Mean 0.44 11.39 12.03 1.30
Std. Dev. 4.94 4.84 6.26 .89

Source: Author’s (2019)

It was found that distance to nearest retail shops selling fuel in kilometres is negatively associated with
household changing behaviour to fuel choices thus indicating a reducing trend in the use of the fuels with the
increase in distance of energy sources for firewood, charcoal, LPG and Kerosene in both rural and peri urban. This
result concurs with Brouwer (1997).

3.2.2 Number of different fuel supplying shops

Peri-urban dwellers have access to greater number of fuel supplying shops in village of between 3 and 5 on average
for firewood, charcoal, LPG and kerosene in contrast with rural residence as shown in table 2.

Table 2: Number of retail shops supplying household energies in the village

Number of different fuel supplying shops in:

Area Peri urban Rural
Firewood 2.97 0.19
Charcoal 2.83 0.21
Kerosene 443 33
LPG 2.9 0.26
Access to electricity (%6) 62 46.7

Source: Author’s (2019)
Table 3 shows results on correlation between the number of retail shops supplying household energies and fuel
energy use.

Spearman’s correlation

Area Peri urban Rural
Firewood 0.166%** 0.04%%*

Charcoal 0.064*** 0.008%***
Kerosene 0.039%*** 0.038***

LPG 0.078*** 0.039%**

Access to electricity (%) 0.141%** 0.297***

Source: Author’s (2019)

The results indicate that there is positive association between the number of retail shops selling household
energy and the type of fuel used at household level for cooking implying that nearest to diverse supplying shops
selling fuel is positively associated with household changing behaviour as shown in table 3. Accessibility to
electricity also is associated with its use for cooking. It was observed that there is lack of distribution, selling points
and storage facilities of LPG among rural areas hence constraining its accessibility while in the peri-urban area
concentration of selling points, distributors and storage units is high. The reason that there are fewer firewood and
charcoal shops in rural areas is because more than half of households in rural areas are closer farm trees for
firewood which make them gather easily wood themselves as compared to households in peri-urban areas.

3.3 Effects of Renewable energy

3.3.1Effects of Biogas energy for cooking on other household energy used

Table 4 presents results of the relationship between biogas and conventional energy sources for cooking. The
results indicate negative and significant relationships between the use of biogas and the use conventional energy
sources for cooking (fire wood, charcoal and kerosene), implying a reduction deforestation, indoor pollution and
dependency on imported fuels with the use of biogas for cooking. This finding concurs with Shams ef al., (2014).
The result also shows positive relationship between biogas usage and LPG among the peri urban dwellers. The use
of biogas reduces the use of traditional fuels and household’s energy diversification, as well as lead to time-savings
due to a reduction in time spent gathering firewood (Bedi ef a/, 2017). This implies that uses biogas reduces their
use of firewood and charcoal leading to slows down deforestation and reduces greenhouse gas emissions. The
result also shows positive relationship between biogas usage and LPG.
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Table 4: Results of correlation analysis for biogas and other sources of energy used for cooking

Areas Firewood Charcoal Kerosene Electricity LPG
Peri urban -0.106** -0.142%* -0.14 -0.317* 0.062*
Rural - 0.307%** -0.213*** -0.121%* 0.121%* -0.046

*#* Significant at 1%, ** Significant at 5% and * Significant at 10%
Source: Author’s (2019)

3.3.2 Effects of solar energy for lighting on household’s number of energy sources
Table 5 reports the results of correlations on effect of solar for lighting on household energy changing behaviour.
It is clear from the table that the use of solar energy for lighting is negatively and significantly associated with the
use of kerosene and electricity. This implies that solar energy is substitutes indicating that to reduce kerosene use,
which pose a formidable challenge especially health and the environmental problems (Muller et a/, 2003), solar
energy should be promoted for instance by subsidizing the prices.
Table 5: Results of correlation analysis for solar energy and other sources of energy used for lighting

Areas Kerosene LPG Fire wood Electricity
Peri urban -0.08** 0.364*** 0.061 -0.204**
Rural -0.175% - 0.193** - 0.045 -0.121%*

*** Significant 1%, ** significant 5%, * significant 10%
Source: Author’s (2019)
3.3.3 Effect of Biogas for cooking on household’s number of energy sources
Table 6 shows the results of correlation analysis for biogas and household’s number of energy sources for cooking.
Biogas for cooking is negatively associated with the household’s number of energy sources, indicating that biogas
utilization reduces diversification.
Table 6: Results of correlation analysis for biogas and other sources of energy used for cooking

Areas HH number of energy sources
Peri urban -0.42%%*
Rural - 0.307%**

*** Significant at 1%, ** Significant at 5% and * Significant at 10%
Source: Author’s (2019)

3.3.4 Effect of solar for lighting on household’s number of energy sources

Table 7 shows the results of correlation analysis solar and household’s number of energy sources for lighting.
Solar for lighting is negatively associated with the household’s number of energy sources, indicating reduced
diversification on conventional fuels such as kerosene. The research also supports studies that every reduced
amount in firewood and charcoal is beneficial for the people and its environment (Kimutai et al, 2014;
Chodkowska and Szymanska, 2013; Smith, 2006).

Table 7: Effect of solar for lighting on household’s number of energy sources

Areas HH number of energy sources
Peri urban - 0.39%#*
Rural - 0.3027%**

*#* Significant at 1%, ** Significant at 5% and * Significant at 10%
Source: Author’s (2019)

4. Conclusion

Biomass in the form of firewood and charcoal remain the most prominent fuel in rural and peri urban areas
respectively for cooking in Kenya. The use of renewable energy reduces the use of traditional fuels and
household’s energy diversification, as most households without biogas/solar use multiple sources while
accessibility on the other hand increases the fuel choices and the number of energy sources (diversification). The
number of energy sources and the types of fuels used for cooking and lighting depend on the accessibility of
households to energy sources. To improve the uptake of renewable energy sources, there is need to enhance
accessibility of renewable energy technologies such biogas and solar systems in the community. The study can
assist the government in formulation of energy policies that boost the use of sustainable energy resources.
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