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EXECUTIVE SUMMARY

This Study was based on Component 4 which is on: “Science to inform design of community-level
actions and policy decisions”. This EU funded project is expected to support Kenya to reduce
poverty through enhancing the productivity and resilience to climate change of Kenya’s water
sources. The project is a community Initiative Partnership between the Government of Kenya

(GoK) and EU. The Projectis beingimplemented in Mount Elgon and Cherangany Hills Ecosystems.

The ability of Kenya's water towers to continue providing critical ecosystem services, in a
sustained manner to adjacent communities and beneficiaries further afield is being threatened by
deforestation and land degradation. Deforestation had reduced Kenya’s forest coverage from 10%
in the 1960s to 3% in the 1980s (Vison 2030), however, the government initiatives in re-afforestation
has increased it to the current 6.9%. Deforestation costs the Kenyan economy an estimated KES
5.8 billion peryear (UNEP, 2012). An estimated 50,000ha lost between 2000 and 2010, has resulted
in cumulative negative effects amounting to KES 3,652million/year, more than 2.8 times the cash
revenue of deforestation (UNEP 2012a). The contribution of forests to Gross Domestic Product
(GDP) is estimated at 3-3.6% excluding environmental services and contributions to other sectors

(UNEP, 2012).

The baseline survey was undertaken in 6 out of the 11 targeted Counties. The criteria of choosing
the Counties were based on the Counties homogeneity to the ecosystem while the households
were selected using simple random sampling. The baseline survey aimed at generating baseline

data on energy sources and potential energy interventions among communities in the study area.

The socio-economic and livelihood profile of the households indicate that the average gross
monthly household income from below KShs. 5,000 to those earning above KShs 40,0000 with
majority (22.2%) earning between KShs 20,0001 and KShs. 30,000. In terms of formal education, of
all the household heads who completed primary education, 60.2% were males, while 39.8% were
females, among those who finished secondary school education 88.4 % of the household heads

were males while 11.6% were female, 82.6 % of household heads completed college were males
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while 17.4% females, 83.3% of those who have completed university were males while 6.7% were
female. This implies that more of the males are literate as compared to the females. The type of
housing for the households were surveyed. In overall, majority of the respondents (48%) were
having mud walled houses.

The study identified firewood, charcoal, electricity, paraffin, solar, LPG gas as energy sources
utilized in Mt. Elgon and Cherengany ecosystems. Other sources identified included saw dust, crop
residues (Maize stalk, maize cobs) and biogas. The main source of energy for majority (91%) of the
households was firewood and charcoal (52%).

The situation on preferred source of energy (firewood and charcoal) over the past five years had
improved as indicated by 50% of the respondents, 30% indicated no change, while 20% indicated

that the situation had worsened.

The tree species used for firewood and charcoal in order of preference were Ecalyptus Sp, Grevillea
robusta, Cupressus lusitanica, Markhamia lutea, Mangifera indica, Persea Americana, Acacia
mearnsii, Pinus patula, Croton macrostachyus, Albizia coriara, Psidium gquajava, Jacaranda

mimosifolia, Ficus sycomorus, Acacia Sp, Euphorbia tirucali.

Of all the households surveyed across the Counties, 62% sourced firewood from existing exotic
trees from the farm while 45% sourced from indigenous trees from the farm. 47% purchased
charcoal from sellers while 29% sourced charcoal from either existing indigenous trees on farm or

exotic trees from the farm.

Charcoal production in all the Counties is still done using the traditional earth kiln. The low
adoption of the improved charcoal conversion technologies may be linked to low awareness on
improved methods of charcoal production as indicated by 96% of the households in all the

Counties.

Majority (79%) of the households still use the traditional three (3) stones for cooking. A number of

initiatives on the introduction of improved cook stoves were noted in all the counties studied.
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However the adoption rate is still low as some households indicated lack of knowledge on their

use and high cost of purchase as reasons for low adoption rates.

Several energy intervention initiatives are currently going on, including tree planting, introduction
of improved cook stoves and use of alternative sources of energy. Despite the initiatives to ensure
energy sustainability, fuel wood energy is still not economically and environmentally sustainable
in the Counties surveyed. More deforestation has been experienced in these Counties mainly due
to population increase and need for income. To reduce further deforestation due to high demand
of firewood and charcoal, the following possible intervention measures are suggested to ensure

sustainability within the study area.

1 Promote integration of wood fuel production on farm

1 Promote use of improved charcoal production technologies and sensitization on charcoal
rules

1 Promotion of improved cook stoves with higher energy efficiency

1 Promote use of alternative sources of energy

1 Strengthen of existing energy centres

Xili



1.0 INTRODUCTION

Kenya is endowed with significant amount of renewable energy resources, which include:
hydropower, geothermal, biomass, solar, wind, among others. Biomass, petroleum and electricity
are the main sources of energy in Kenya accounting for 74.6%, 19.1% and 5.1% respectively

(Kiplagat, 2011).

Kenyan communities use several energy sources which include firewood, charcoal, Liquid
petroleum gas (LPG), paraffin (Kerosene), electricity and agricultural and sawmill wastes.
However, the major energy source is wood fuel which contribute to 70% of the National energy
demand where over 90% rural households use it inform of firewood or charcoal (MoE, 2002; Kituyi,
2002). Besides being the standard cooking fuel for the majority of Kenyan households, fuelwood
is also an important energy source for small-scale rural industries such as tobacco curing, tea
drying, brick making, fish smoking, and bakeries, among others. However, despite its importance,
the available data is scarce and uncertain which is mainly due to the fact that it is handled in the
informal sector and does not pass through monetized economy like in the case of liquefied
petroleum gas (LPG), kerosene and electricity which are alternatives to wood energy (Githiomi et

al 2011).

Firewood is increasingly supplied from private smallholder lands and farm woodlots. Charcoal, on
the other hand, is mainly an urban fuel, 82% of urban households depend on it as part of their
energy mix, compared to 34% of households using charcoal in rural areas (GTZ 2007). Wood fuel
is not only an important source of household energy but its use relates to public sector interests
such as environment, public health, rural development and employment. It provides income to

over 3 million people (ESDA, 2005; Republic of Kenya, 2002a).

Charcoalis produced inefficiently using traditional earth kilns whose efficiency range between 10-
13%, yet higher recoveries of between 30-40% have been achieved using brick kilns. Biomass

comes from various forest formations such as closed forest, woodlands, bush lands, wooded



grasslands and, farms with natural vegetation and mixtures of native and exotic trees, industrial
and fuel wood plantations, and residues from agricultural crops and wood-based industries.
However, although there are apparently large wood volumes available from the various vegetation
types, not all of it is accessible for energy. Accessibility depends on a number of factors such as
legal issues, environmental issues, ownership, and objectives of management, distance, and

infrastructure (GTZ 2007).

Although there are several bio-digesters installed in Kenya, most of them operate below capacity
or are currently in disuse due to management, technical, socio-cultural beliefs or economic
problems. Biogas is widely used in institutions due to their high potential of waste utilization for

biogas generation.

Large areas of Kenya's forest resources are not accessible due to legal or environmental
restrictions, ownership, management issues, distances or infrastructure. Fuel wood demand for
the country is projected at 30.4 million tons per year while its supply is projected at 53.4 million
tons per year, representing a deficit of 19.6 million tons (MOE, 2002 report). The massive deficit in
fuel wood supply has led to high rates of deforestation in both exotic and indigenous vegetation
resulting to adverse environmental effects such as desertification, land degradation, droughts and
famine among others. Itis in an effort to reduce these problems that PSDA through collaboration

with other Development Partners initiated “Promotion of Improved Energy Stoves” in January 2006.

Petroleum fuels are the most important source of commercial energy in Kenya, and are mainly
used in the transport, commercial and industrial sectors. The country relies entirely on imported

petroleum products (Ministry of Energy, 2004).

The major sources of electricity are hydro, geothermal and thermal power. The installed power
capacity, in June 2005, was 1155.0 MW. The breakdown was: hydropower at 677.3 MW, oil thermal
power at 344.2 MW, geothermal power at 128 MW, and wind power at 0.4 MW (KPLC, 2005).

The high number of biomass energy consumers in Kenya is as result of the rapidly increasing

populations, urbanizations, high poverty levels and relatively high prices of alternative energy
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sources such as Liquid petroleum gas (LPG) and electricity. Due to the high demand of wood as a
source of energy for cooking and heating by rural communities, it is important to have its
sustainable production and utilization assured to avoid scarcity which may lead to over-
exploitation of natural resources leading to environmental degradation. Other negative factors to
scarcity of firewood as source of energy in the rural poor communities includes increased
collection time and health effects for women and children as result of walking long distances and
carrying heavy loads, increased use of agricultural residues leading to loss of soil fertility and food

insecurity among others.

The first national energy policy (Sessional Paper No. 4 of 2004 on Energy), which came into effect
in 2004, contains specific measures to be undertaken by the government aimed at promoting the
use of renewable energy. This policy was developed in response to service delivery survey of
August 2002 which indicated a number of policy gaps within the Energy sector including lack of
clarity on renewable energy, petroleum, geo-exploration and rural electrification. Moreover, new
challenges in the now liberalized economy required new policy measures. This policy sets out the
national strategies for the short-term, medium-term and long-term that will ensure adequate,
quality, cost effective and affordable supply of energy to meet the development needs while

protecting the environment. (Kiplagat, 2011).

Important aspects of energy policy include climate change and energy security, energy reliability,
energy affordability, and market competitiveness for businesses, industries and households.
(Stigka, 2014). There has been increasing demand for energy and associated services to meet
social and economic development and improve human welfare and health. All societies require
energy services to meet basic human needs including lighting, cooking, space comfort, mobility
and communication to serve productive processes. Since around 1850, global use of fossil fuels;
coal, oil and gas has increased to ensure energy supply, leading to rapid growth in carbon dioxide

emissions (IPCC, 2011).



1.1

Study objectives

The main objective of this assignment was to generate baseline data on energy sources and

potential energy interventions among communities in the study area. Specifically, the survey was

to:

Determine and map out energy sources used by the communities in the project areas;
Explore possible and potential energy interventions within the communities in the project
areas;

Identify and characterize dominant tree species preferred for energy use in the counties
Assess cross-cutting issues related to energy and impact on them-Livelihoods, shelter and
education;

Determine energy preferences for communities in the project areas

1.2 Scope of work

The areas covered included Mt. Elgon and Cherengany Ecosystems where the assignment entailed

the following;

Hold planning meetings with the project team and other stakeholders;

Desk review of available secondary data to gain an understanding of the ecosystems, other
similar project and survey designs on surveys of similar nature;

Designing of the survey and the data collection tools for review by the KEFRI project team;
Data collection through HH interviews, Focus Group Discussions and Key Informant
Interviews;

Data Analysis and Reporting

1.3 Terms of reference

a)

A desk review of the available secondary data especially regarding documents published
on energy sources in the ecosystem; which will provide background information for

designing the study and questionnaires.



Design of the baseline study and develop questionnaires which will be reviewed and
approved by the project team. Questionnaires will then be field-tested and revised as
necessary.

Undertaking focus group discussions with communities

Data collection in both ecosystems

Conduct data cleaning, entry and analysis

Write the final report



METHODOLOGY

1.4 Study area

The baseline survey on energy sources was conducted in Mt. Elgon and Cherangany Hills
Ecosystems. The study area covers 11 counties (Busia, Kisumu, Siaya, Bungoma, and Trans-Nzoia
in Mt. Elgon; and Elgeyo Marakwet, Pokot West, Uasin Gishu, Kakamega, Vihiga and Nandi in
Cherangany.

1.1.1 Mt. Elgon Ecosystem

Mt. Elgon is one of Kenya’s five main water towers with an estimated watershed population of over
1.5 million. Mount Elgon’s forest ecosystem covers an area of 236,505ha to the Kenyan side and
overlaps with Trans-Nzoia and Bungoma counties (KWS 2011). It was gazetted in 1932 (Ongugo et
al, 2001) and receives high rainfall, designating it as one of the Kenya’s five “water towers”
supporting a huge population (van Heist, 1994).The ecosystem comprises of forest resources
contributing to socio-economy e.g. firewood, poles or timber, water and fodder. In addition, Mt.
Elgon hosts the headwaters of the Nzoia River which provides hydrological services to a range of
economic sectors including irrigated agriculture with an estimated watershed population of over

1.5 million.

Mt. Elgon vegetation can be zoned into four: open woodland, tropical moist forest, bamboo and
afro-alpine zone (Figure 2). The forest is divided into three management units namely: the natural

forest reserve, the commercial exotic plantations and the national park.
2.1.1 Cherangany Hills ecosystem

The Cherangany ecosystem is an important water catchment area and it is one of Kenya’s ‘Water
Towers’. It serves as a watershed between the Lake Victoria and Lake Turkana basins. The
Cherangany Hills cuts across four administrative districts in Rift Valley Province thatis Trans-Nzoia,

West Pokot, Marakwet and Lelan. Spatially, the location of Cherangany Hills is defined by 35° 26”



East and 1°16” North at an altitude range of 2000-3365m above sea level (CHFESp 2015).
Cherangany Hills forest ecosystem comprises of a number of forest blocks (12), cutting across
three counties, Trans-Nzoia, Elgeyo Marakwet and West Pokot, on the Western ridge of the Great
Rift Valley (Figure 1). It covers an area of 120,000 ha, forming the upper catchment of Nzoia, Kerio

and Turkwel rivers (KFWG & DRSRS 2004).

1.5 Sampling procedure

Purposive sampling in the two ecosystems was done based on household population in Mt. Elgon
and Cherangay ecosystems (2009 population census data). 6 Counties (Kisumu, Bungoma,
Kakamega, Pokot West Uasin Gishu and Nandi) out of the 11 counties were sampled based on

homogeneity to the ecosystem (Figure 1).

The sample size was computed using;

=% p(1-p)
o2

Sample Size =

1_|_(—_2><P(1—P))

e2N

Where Population Size =N

Margin of error = e (e is percentage, put into decimal form)

Z-score =z (The z-score is the number of standard deviations a given proportion is away
from the mean).

Table 1: Sample size per county in Mt. Elgon and Cherangany ecosystems

Ecosystem CL-95% ME-3.5%
% HH No. of
Household Distribution Number sub-
County population percounty  of HH counties
Kisumu 226719 17 67 7
Mt. Elgon Bungoma 321628 24 95 10
Kakamega 355679 26 105 11




Pokot West 93777 7 28

Cherangany Uasin Gishu 202291 15 60

Hills
Nandi 154073 11 46 5
Total 1354167 100 401 42

The Confidence level (95%) and margin of error (3.5%) was used to calculate the sample size of the
whole population in Mt. Elgon and Cherangany hills ecosystems.

With different (%) household distribution in each of the counties within the ecosystems, a sample
of 400 households representing the population was randomly sampled (Table 1). However, a total
of 415 households were interviewed during the survey (Table 2). 10 households per sub-county

were randomly sampled in the 42 sub-counties of the ecosystem.

Table 2: Number of households interviewed per Sub-County

No. | County Sub-Counties Number of
Households
interviewed
1 West Pokot North Pokot, South Pokot and | 24
Central Pokot

2 Bungoma Sirisia,Mt. Elgon, Kanduyi, Bumula, | 87
Kabuchai, Webuye and Bokoli

3 Kakamega Lugari, Lukuyani, Malava, | 124
Alurambi, Navakholo, Mumias,
Mumias East
Matungu, Butere, Kwisero,
Shinyalu and Ikolomani

4 Kisumu Nyakach, Seme, Kisumu East, West | 77

and Central, Nyando and Muhoroni

5 Nandi Emngwen, Mosop, Nandi Hills, | 42

Aldai, Tinderet, and Chesume

6 Uasin Gishu Soy, Moiben, Ainabkhoi, Kaseret, | 61

and Kesses
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Figure 1: Counties sampled in Mt. Elgon and Cherangany ecosystem




1.6 Data collection tools
Household surveys, FGDs and Klls were conducted in the ecosystem. A combination of qualitative

and quantitative tools was developed for energy baseline data collection activities.

These included household survey questionnaires (Appendix 1), Key Informant Interview guide
(Appendix 2) and Focus Group Discussions guide (Appendix 3) to provide information on different

variables of energy study.
311 Household survey questionnaire

At the household level, household heads and children (18 and above) were interviewed on energy
access and use. The information gathered in this survey were sources of energy commonly used
for heating and lighting, labor, supply and consumption of charcoal and firewood, the cooking

technologies used and the social, economic, environmental aspects of energy use.
411 Key informant interviews (guiding questions)

The Key informants targeted were officials of KFS (Ecosystem Conservator), Extension Officers

(Ministry of Agriculture, Energy and Environment), Local Administration and NGOs.

The guiding questions captured information on main sources of energy, quantities of wood energy

supplied from the forest, charcoal production techniques and energy interventions in the county.
5.1.1 Focus Group Discussions (guiding questions)

FGDs were held at the sub-county/village level. The representatives of CFA, CBO, and user groups

were interviewed to provide information representative of community energy access and use.

Using guiding questions, the information captured was on the most preferred energy sources,
intervention measures to ensure environmental sustainability, types of cook stoves used by
households, social, economic, environmental and health concerns of access and use of different

sources of energy.
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1.7 Data analysis and reporting
The baseline survey data was analyzed using SPSS and MS excel. The qualitative data was
processed to into a narrative account, capturing the topical themes Key Informant and FGDs guide

to corroborate quantitative data.

The quantitative data was coded, classified and analyzed and presented in tables, graphs and

texts.

1.8 Assessment approach

6.1.1 Preparation and planning

At the commencement of the project, the consultancy held an inception meeting with KEFRI team,

in which the consultants presented the inception report.
Specifically, the objective of the meeting was to;

1 Harmonize the consultants and clients understanding of the objectives and scope of the
assignment;

1 Build a consensus on the assignments methodology;

1 Agree on the logistical arrangements to execute the project within the given time frame;

7.1.1 Development of data collection tools

A combination of qualitative and quantitative data collection tools were developed for the study.
Household survey questionnaire was developed for the household survey, while Kil and FGD

guides were developed for Key Informant Interviews and FGD interviews respectively.

811 Recruitment of and training of research assistants and

enumerators

A team of research assistants with experience in community based development projects were

hired and trained as facilitators.

The training focused on:

11



a) Understanding of the data collection tools (Household questionnaire. Kil and FGD Guides);
b) Understanding of PDA (Personal Digital Assistant-a software for data collection)
c) Sample frame and methodology and
d) Administering the questionnaires.
After the training, the household collection tool was pre-tested on site prior to actual data

collection.

9.1.1 Data checks-Data collection, cleaning, analysis and reporting

Strict supervision was done by the consultants, coordinators and supervisors to ensure that
quality data on energy was collected. Daily reporting was conducted to address any data gaps
experienced by the enumerators in the field. Post collection data cleaning with logical checks was

done prior to analysis.
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RESULTS AND DISCUSSIONS

A survey on the energy sources was carried out amongst communities in Mt. Elgon and
Cherengany Hills ecosystems. A total of 415 households, 288 from Mt. Elgon and 127 from
Cherengany Hills ecosystems, were interviewed. The Counties surveyed were Kakamega,
Bungoma and Kisumu in Mt. Elgon Ecosystem while in Cherengany Hills ecosystem, Nandi, West

Pokot and Uasin Gishu Counties were covered. The results of the survey are presented below.

1.9 Household Information

10.1.1 Gender of household Respondent

From the 415 respondents interviewed, 75.3% of the respondents were male-headed while 24.7 %
of the respondents were female (Figure 2). The variation in gender of the household heads per
County also follows the same trend as shown in Within the family, women are the most affected
group by fuel wood issues since they devote a ot of their time to fuel wood gathering and cooking
tasks as opposed to beinginvolved in otherincome generating activities. Charcoal production and

marketing on the other hand tend to be more male dominated task.

Table 3. Even though the higher percentage of respondents was males, women are chief producers
and consumers of energy at the rural level and they hold most potential for driving sustainable

development.
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m Male

m Female

Figure 2: Male and female household heads in the ecosystems

Within the family, women are the most affected group by fuel wood issues since they devote a lot
of their time to fuel wood gathering and cooking tasks as opposed to being involved in other
income generating activities. Charcoal production and marketing on the other hand tend to be

more male dominated task.

Table 3: Gender of household heads per county

Gender | Frequency Kakamega | West Pokot | Kisumu | Bungoma | Nandi Uasin Gishu

Male Frequency (n) | 96 16 53 73 23 50
Frequency (%) | 77% 67% 69% 84% 55% 82%

Female | Frequency (n) | 28 8 24 14 19 11
Frequency (%) | 23% 33% 31% 16% 45% 18%

11.1.1 Age of respondent

Of all the respondents interviewed, majority (29%) were between the ages 31-40 years followed
by those between ages 41-50 years (26%). A similar trend is noted a cross the Counties except for
Kakamega where majority (25%) of respondents were of ages 60 years and above followed by

those of ages between 31-40 years and 41-50 years at 20% as shown in Table 4
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Table 4: Age of respondents

County
Kakamega | West Kisumu | Bungoma | Nandi | Uasin

Age Frequency Total Pokot Gishu
20-30 Frequency (n) | 57 19 2 14 3 6 13
years Frequency (%) | 14% 15% 8% 18% 3% 14% 21%
31-40 Frequency (n) 120 25 7 20 29 14 25
years Frequency (%) | 29% 20% 29% 26% 33% 33% 41%
41-50 Frequency (n) | 107 25 5 24 27 13 13
years Frequency (%) | 26% 20% 21% 31% 31% 31% | 21%
51-60 Frequency (n) | 72 24 4 9 19 8 8
years Frequency (%) | 17% 19% 17% 12% 22% 19% | 13%
61+ Frequency (n) | 59 31 6 10 9 1 2
years Frequency (%) | 14% 25% 25% 13% 10% 2% 3%

12.1.1 Household size

The study shows that most of the households across all the Counties are medium sized having 4
to 6 persons. Only a small percentage of the households can be classified as large with more than

10 members (Figure 3). As the family size increased, the number of households reduced.
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Figure 3: House hold size in the ecosystem




13.1.1

Type of housing

Overall, majority of the respondents (48%) had mud walled houses (Table 5). This was also true in

the individual Counties except Kisumu and Bungoma which had 60% and 59% of the respondents

respectively having cemented wall houses.

Table 5: Type housing of respondent

County

Kakamega | West | Kisumu | Bungoma | Nandi | Uasin
Type of house | Total Pokot Gishu
Stone walled 13% 6% 21% 8% 7% 14% 41%
Timberwalled | 3% 0% 0% 0% 0% 19% 5%
Cemented wall | 35% 15% 8% 60% 59% 33% 23%
Mud walled 48% 79% 71% 32% 34% 33% 28%
Grass thatched | 0% 0% 0% 0% 0% 0% 3%

The occupation of the household head determined the type of housing as indicated in Table 6.

Household heads who were farmers were minority (57%) having mud walled houses, majority

(80%) who were clerks had cemented wall houses, 70% of the respondents who were teachers had

cemented wall houses.

Table 6: Type of housing and occupation of household head

Occupation of the Head of Household
Type of house Total Farmer Clerk teacher Other
Stone walled 13% 12% 20% 7% 17%
Timber walled 3% 3% 0% 4% 1%
Cemented wall 35% 26% 80% 70% 42%
Mud walled 48% 57% 0% 19% 41%
Grass thatched 0% 1% 0% 0% 0%
14.1.1 Education levels of respondents

In terms of formal education, , the number of males in all the individual Counties studied at all

levels of education was higher than females as shown in Figure 4.
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Education level of household heads
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Figure 4: Household head education level at the County level

Among the household heads who completed primary education, 60.2% were male, while 39.8%
were females, among those who finished secondary school education 88.4 % of the household
heads were males while 11.6% were female, 82.6 % of household heads completed college
education were males while 17.4% females, 83.3% of those who have completed university
education were males while 6.7% were females (Figure 5). This implies that more of the males are

literate as compared to the females.
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Table
County
West Uasin

Frequency | Total | Kakamega | Pokot | Kisumu | Bungoma | Nandi | Gishu
Frequency (n) 96 44
Frequency (%) T7%
Frequency (n) | 10 2 1 4 3
Frequency (%) | 2% 2%
Frequency (n) | 27 3 3 4 2 3
Frequency (%) 2% 13% 14%
Frequency (n) | 120 23 9 41 3 11

29% 19% 18%
































































































































































