E4D UPDATE PAPER 1

ENERGY FOR DEVELOPMENT (E4D)
PROJECT IN KENYA
Replication of rural decentralised off-grid electricity generation through technology and business innovation

Understanding the community:
A study of Kitonyoni sub-location

The energy for development project is a multidisciplinary initiative led by University of Southampton
and Imperial College researchers, bringing together engineers, social scientists and business and finance
experts. It is being implemented in the Kitonyoni and Mwania sub-locations of Makueni district in Kenya.
The project seeks to assess the impact that the provision of off-grid electricity in rural villages in Africa
could have on the health and wellbeing of the rural poor. Many people in rural villages across Africa have
no electricity and an energy supply could create life-changing benefits, such as refrigeration for vaccines,
light for reading and power for charging other appliances. In a world with depleting fossil fuels and
increasing concerns about climate change, better energy sources are those that are sustainable, such as
solar power.
The overall objective of this project is to establish and implement easy to replicate, sustainable,
decentralised, off-grid electricity generation. The aim is to promote development and improve wellbeing
of populations living off the main electricity grid. The two sub-locations act as implementation and
control sites. A solar photovoltaic system is installed in Kitonyoni, while Mwania is used as a control
site. The impact of the project is then assessed using both sites. The E4D project will also be an example
demonstration project that will not only benefit such communities but others that can follow the same
economically sustainable business model adopted in this project.

STUDY SITE
This update presents findings from data collected in Kitonyoni sub-location. It is aimed at gaining
baseline health and wellbeing indicators of all the households in Kitonyoni. Kitonyoni is an area covering
27.1 sqkm and density of 96 people per sqkm. It is located within Makueni district (Figure 1) and has a total
population of 2,590 with 1,284 males and 1,306 females (KNBS, 2010). The sub-location has 479 households and
is divided into 11 administrative villages. The 479 households were listed and visited in this study where 396 children

Figure 1: Study site

and 448 women were also being assessed.
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ABOUT THE ENERGY FOR
DEVELOPMENT (E4D)
PROJECT

PROJECT COMPONENTS
Some of the project components covered under this study are as follows:
1. Supply electricity to rural areas in Kenya which are poor and are not covered by the main electricity grid.
2. Design and implementation of business models that can ensure optimal use of the electricity through enhancing
business opportunities. The model entails the community contributing to the project and being responsible for its
operation and maintenance. A co-operative society was set up and income generated for the project through shared ownership and
local sales of electricity, which also finance some of the capital cost.
3. Evaluation of socio-economic wellbeing by comparing the implementation (Kitonyoni) and control (Mwania) sites. The measures of
wellbeing to be compared include :
3.1 Household socio-economic status; 3.2 Utilisation of health services; 3.3 Children’s schooling and; 3.4 Children’s nutritional status.

>> The socio-economic evaluation consists

household, including on such matters

nutritional assessment were collected

of three phases: a needs assessment; a

as food consumption, purchases and

from the women. The children’s

baseline survey prior to electrification,

household membership.

nutritional assessment, morbidity,

and an endline survey at the end of the
project to assess its impact.

health-seeking practices and vaccination
>> A list of all members of the household

were investigated.

was comprised and eligible women
>> The needs assessment was completed

(18-49 years) and children (under 5 years)

>> A total of 479 and 589 households in

in 2010 and some of the data was used

selected for the women’s and children’s

Kitonyoni and Mwania respectively

to support the economic modelling. The

questionnaires respectively.

were visited and enumerated. The total

baseline survey was conducted between
March and May 2011 in partnership with
the African Institute for Development

number of children assessed in this
>> Vital data on autonomy, birth histories,
antenatal care, delivery care and

Policy (AFIDEP).

study was 396 and 444 in Kitonyoni and
Mwania respectively. In addition, 448
women in Kitonyoni and 574 in Mwania
were interviewed and their nutritional

>> The full baseline survey was

assessment conducted.

conducted using all households in
>>

the two sub-locations .

The collected data were analysed
and results informed the site selected

>> The survey was conducted

(Kitonyoni as implementation and

using questionnaires,

Mwania as initial control site).

mapping and livelihood

A solar installation based on

workshops and focus

a mini-grid was then erected

group discussions with

at Kitonyoni market centre in

residents of these two

September 2012. In addition,

sub-locations.

households were given the
opportunity to buy rechargeable

>> At the household

lanterns that they charge in the

level, a questionnaire

connected businesses.

was administered to the
household

>>

head, or other responsible member

benefit from the E4D project in Kitonyoni

well informed about running the

sub-location is about 2,590.

The initial number of people to

An assessment of maternal and child health was done
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BASELINE SOCIO-ECONOMIC
CHARACTERISTICS OF KITONYONI
Age and sex distribution
Figure 2 gives a pyramid structure of age and sex distribution for Kitonyoni sub-location. Further investigation needs to be done to
understand this structure as it deviates from the national pyramid structure of rural Kenya.

Kitonyoni population pyramid
90+ years
80-84 years

Figure 2: Kitonyoni population pyramid
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Dependency
The sub-location has a majority of its population (56.6%) being dependent (either aged below 18 years or above 64 years).

Household membership
The mean household size in Kitonyoni is 5.56 people per house, in comparison with rural Kenya which has a mean household size of
4.6, (KNBS and ICF MACRO, 2010). Household headship was distributed at 50.9% males and 49.1% females. In addition, a majority of
household heads had only primary education or less.
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Figure 3: Education level of head of household
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Figure 4: Accessing surface water in Kitonyoni

Sanitation
Like most areas of rural Kenya, a majority of households in Kitonyoni (94.4%) use pit latrine as a
toilet facility while 5.6% of households reported having no toilet facility.

Fuel for cooking
0.9%

Source of drinking water at the household
The baseline information in this evaluation indicates that a majority of households in Kitonyoni

Firewood

rely on water that is unsafe for drinking (62.3% from surface water, 33.1% well water) and only
0.2% use water from a borehole which is piped to a tank at their own household.

Other
99.1%

Fuel at the household
Solid fuels used for either lighting or cooking at the household have been established to have
an association with various health issues including pneumonia, lung cancer, low birth weight
and still birth and consequently premature deaths, due to indoor air pollution (World Health
Organization, 2005, 2011). Most of these affected are in rural areas of developing countries,
with women and children being worst affected. This is because of the time spent engaging in

Fuel for lighting
5.9%

2.7%

cooking by women, who in most cases are accompanied by their children. In addition, over-use

Paraffin

of firewood and charcoal is unsustainable and poses a danger of deforestation and therefore
environmental degradation (Mugo and Ong, 2006). One of the issues investigated in this

Electricity

baseline survey is the source of fuel used for cooking and lighting. The study finds that almost
all households in Kitonyoni use firewood for cooking (Figures 5 and 6), while paraffin is the

91.4%

main source of light. The 5.9% of households using electricity generated it from small home
solar kits.
Figure 6: Using firewood and charcoal for cooking in Kitonyoni

Figure 5: Type of fuel at household

Other

Number of mobile phones per household
Kenya is one of the developing countries that has registered huge improvement in the growth of Information and Technology Sector
including mobile money and e-banking, which has in turn been a big contributor to the growth of the economy (World Bank, 2010).
The Communication Commission of Kenya estimates Kenya’s mobile penetration to be 78% as of December 2012 (Communications
Commission of Kenya, 2013). Ownership of mobile phones is reported to have far-reaching benefits including improving connectivity
between rural and urban areas, enhancing and making remittances easier, improving access to crucial agricultural services, and
strengthening connectivity to markets, health services and information services (Crandall et al., 2012, Food and Agricultural
Organization, 2013). In rural Kenya, mobile phone technology marks a big improvement in infrastructural access because the increasing
coverage has also been accompanied by a reduction in the cost of communication, which in turn has contributed to an improvement
in the economy (Food and Agricultural Organization, 2013, World Bank, 2010).
In this study, 70% of households in Kitonyoni owned at least one mobile phone implying that more accessible, reliable and affordable

Percentage of households reporng

Figure 7: Mobile phone ownership at the household

charging services from the E4D project would greatly benefit the community.
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Schooling
At the time of study, 98.9% of respondents aged 5-14 years in Kitonyoni were attending schooling. Figure 8 however shows that school
attendance slowed down among those aged 15-19 years (to 75.9%) and slowed even further among the 20-24 year olds (at 20.1%). The
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Figure 8: School attendance across age (5-24 years)

sub-location is served with six primary schools and one secondary school, Kitonyoni Secondary, located 3.5km from Kitonyoni market.
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Employment status
A majority of respondents in the study aged 18-64 years (92.1%) reported not having a formal job while only 7.7% reported being
employed by the government or private institutions.
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HEALTH OUTCOMES
Child nutritional status
Although lower than rural Kenya’s average of 37.1%, Kitonyoni
5 years (31.6%), with those in serious danger (severely stunted)
reported to be 11.1% compared to rural Kenya’s 15.3% (KNBS and
ICF MACRO, 2010). In addition, 13.9% of children under-five years
of age in Kitonyoni were reported to be underweight (Figure 9).
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Figure 9: Under-five nutritional status

children while only 19.6% reported having one to two
children.

Women’s nutritional status
15.5% of the women (18-49 years) enumerated in Kitonyoni were
underweight while 18.8% were either overweight or obese (Figure
10).

Antenatal care attendance and delivery care
Compared to rural Kenya, women in Kitonyoni reported higher levels
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of antenatal care attendance in association with their last pregnancy
(97.9% vs 90.2% respectively) (KNBS and ICF MACRO, 2010). Delivery
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Figure 10: Women’s nutritional status (18-49 years)

by a skilled birth attendant was however low (at 33.9% in Kitonyoni
compared to 45.2% in rural Kenya as a whole).

Household shocks
The impact of crop or agricultural shocks on food production in rural
households has far reaching effects and poses a threat to food access and
affordability and ultimately on nutritional status, especially among the
poor and on children aged below five years (Pauw and Thurlow, 2011).
Expenditure on food in Kenya is quite high such that households devote
a significant amount of their incomes on food alone, the rural poor being
worst affected. The Kenya Integrated Household Budget Survey indicates
that poor households in rural Kenya spend 74% of their budget on food
alone, compared to their poor urban counterparts who spend 57% on
food alone (KNBS, 2007). Countrywide the situation is bleak, such that in
2011 many impoverished households were reported to still be spending a
considerable fraction of their income on food (more than 50% of their
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Figure 11: Percentage of households reporting a shock in the 3 years prior to survey

household income) (WFP, 2011). This situation puts many of the poor at
risk of undernutrition. Poor weather patterns have been established as causing scarce food availability, especially in the arid and semi-arid
parts of the country (USDA, 2009). In relation to food security, one of the questions in the E4D baseline survey was whether households had
experienced any of these shocks: drought, floods, crop diseases, livestock death and theft, business failure, loss of salaried employment,
non-payment of salary, end of regular assistance including aid and remittances, large increases in food prices, large increase in prices of
agricultural inputs, migration to find work, chronic/severe illness or accidents, death of a head of household, working member of household or
other family member, break-up of households, incarceration, fires, robberies, house damages, fights with neighbours, alcoholism and illnesses
such as HIV/AIDS.
The results show a vulnerable community especially in regards to food availability. Being a semi-arid area, households in Kitonyoni are not
only vulnerable to agriculture-related shocks, but also to large increases in food prices (Figure 11). In addition, more than a half of households
reported experiencing loss of income in the three years prior to the survey.
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Contact E4D
e4d@energyfordevelopment.net
+44 (0) 23 8059 8756
or
Hildah Essendi
H.Essendi@southampton.ac.uk
+44 (0) 23 8059 4748
www.southampton.ac.uk/ghp3
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