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ABSTRACT

Wood fuel shortage has existed worldwide since the 1970s during oil
energy crisis, accelerating wood fuels scarcity hence coping strategies.
This study on local community based strategy for curbing wood fuel
shortages was conducted in Nyamache Sub-county, Kisii County-Kenya.
The study assessed the establishment of woodlots as an affordable
strategy adopted by the households for wood fuel availability. The
specific objective sought to evaluate the attitude of the local
communities towards establishment of woodlots for wood fuel
availability in Nyamache Sub-county. Descriptive research design was
adoptedin gatheringinformation on establishment of woodlots for wood
fuel availability in the study area. It was based on binary-choice model.
A sample size of 379 households selected from a target population of
26,458 people was used. The study employed stratified purposive and
snowballing techniques of both probability and non-probability sampling
designs in selection of informants. Data was collected by use of
structured questionnaire, observation checklist, Focus Group Discussion
and key informant interview guides. The study data was of both primary
and secondary sources. The data were analyzed using frequency
distribution tables, percentages and Likert Scale. Using a Likert scale the
attitude of the local communities living in Nyamache Sub-county towards
establishment of woodlots for wood fuel availability was positive. This
was manifested in their scores of response viz. very much willing (716)
and willing (363) and close to two thirds positive response (68.5%).
Statistical tables, charts, plates, maps and photographs were used to
present the data. The study concluded that establishment of woodlots
for wood fuel availability was significantly sustainable at (0.68<15.09 at
df =5) at 0.05. The study recommended that local communities’ positive
response on establishment of woodlots be adopted in the area, local
communities engage in establishing woodlots and be positive in wood
fuel scarcity alleviation strategies country wide and local politicians to
sensitize households on woodlots established on their farms.
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INTRODUCTION

Wood fuel shortage is an energy problem that has
existed worldwide since the 1970s when there was an
oil energy crisis™?. Wood fuel is regarded as energy
produced from wood biomass. Bradley® argues that
most of the households rely more on wood fuels for
their vast domestic energy needs and inability to
obtain alternative energy sources. Globally, households
are establishing responsive strategies for wood fuel
availability and accessibility sustainably'. Despite the
local communities’ positive response on establishment
of woodlots as the adopted strategy for availabilityand
accessibility of sustainable wood fuels, wood fuel
shortage has been persistent in the developing
countries and in particular Kenya'™®.

Wood fuel shortage was first feltin 1973 when the
households experienced constantincrease of the world
fuel prices uncontrollably”. It was in this time that
wood fuels became the main source of energy that the
households could afford for their vast domestic
consumption”. Eckholm further asserted that
wood fuels were most preferred as alternative
energy sources by more than three thirds of the
world’s households because of easy affordability.
Consequently, there was desperate scramble for wood
fuels by the households worldwide in particular the
developing countries’ households making wood
sources scarce®®,

Studies have shown that consumption of wood
fuels is on the increase globally™®. The world average
population dependency on wood fuels stands at
2.4 billion people per year™®. The demand has not yet
been fully met. Currently, majority of the populationin
the developing countries particularly Africa, continue
torely on wood fuel energy sources for theirenormous
energy needs®. Consequently, this has led to high
dependence on wood fuel. Many authors agree that
this phenomenon has intensified environmental
degradation and forest devegetation at regional and
national levels"**,

In East Africa region, wood fuels demand is also on
arise. It is estimated to be consumed by about 90% of
the households™?. Githiomi®” asserted that besides
being the most preferred source of energy by the
regional households, wood fuel is also an important
energy for running cottage and tea processing
industries. Despite the importance of wood fuelsin the
region’s economic development, wood fuel data on
supply and demand are highly scarce™. Generally,
studies carried out in East Africa on wood fuel showed
that wood fuel shortage is a perennial problem which
needs urgent measures for its sustainability®®).
However, no any governmental or international
agencies’ attentionsthat have been effectedin relation
to supply of wood fuels.

In Kenya particularly Nyamache Sub-county, Kisii
County, majority of the households rely on wood fuel

as a sole source of energy™®. Although, wood fuels
seem to be scarce both at national and local levels,
households tend to depend on it prevalently because
of its affordability and easy accessibility. However, the
wood fuel sources are depleted vastly™”. The demand
is even exacerbated by high population using wood
fuels, agricultural expansions and de-vegetation in
major forested areas™. For instance, a study carried
out on wood energy situation in Kitui County, Kenya
indicated that wood fuel scarcity is as a result of
overuse and constant unsustainable wood fuel
production’. Despite the rapid increase in wood fuel
shortages, households have advanced establishment of
woodlots as a strategy in response to the scarcity of
wood fuels in both theory and practice.

The Kenyan households have recognized the role
of woodlots establishments and the contribution to
their livelihoods as paramount™. This has necessitated
a positive comprehensive adoption response towards
establishment of woodlots as a strategy to address
persistent wood fuel shortages. However, a sustainable
wood fuel has not been achieved. Most researches in
Kenya have focused on establishment of woodlots as
the impact on the environment®?¥. However, less
emphasis has been put on establishment of woodlots
as a strategy for curbing wood fuel scarcity. The study
therefore, assessed the local community based
strategy for curbing wood fuel shortages in Nyamache
Sub-county, Kisii County.

Objectives of the study: The purposeof this study is to
make an assessment of the establishment of woodlots
for wood fuel availability in Nyamache Sub-county, Kisii
County, Kenya. The specific objective was to evaluate
the attitude of the local communities towards
establishment of woodlots for wood fuel availability in
Nyamache Sub-county.

Description of the study area: The study area was in
Nyamache Sub-county (Fig. 1). Nyamache Sub-county
is located in Bobasi constituency in Kisii County. It
lies in western Kenya between latitude 0° 47° 00”
South of Equator and longitude 34° 50" 00" East of
Greenwich Meridian and is placed at an altitude of
1700 m above sea level™. It is relatively located as
follows: Kisii Central Sub-county to its north, Gucha
South Sub-county to the south, Trans Mara Sub-county
to the North East, Kenyenya Sub-county to the West
and Sameta Sub-county to the North West. It is
approximately 20 km from Kisii town which is the
head-quarter of the county government of Kisii.
According to the 2009 census, Nyamache Sub-
county in Kisii County had 5 administrative locations
namely: Bassi Central, BassiMasige East, BassiMasige
West, Bassi Bogetaorio and Nyacheki. The sub-county
where the study was carried out covers an area of
162.5 km? and it supports a population of 126,262
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Fig. 1: Map of Kenya showing the relative position of Nyamache sub-county

Table 1: Description of Nyamache Sub-county as per the 2009 Census

Location Households Population Area in sq. Km Density
Bassi Central 4,923 23,346 33.1 704
Bassi Masige East 4,100 19,170 21.1 909
Bassi Masige West 3,755 18,492 27.6 671
Bassi Bogetaorio 5,328 12,385 14.6 849
Nyacheki 8,352 52869 66.1 904
Total 26,458 126,262 162.5 807.34

Source: KNBS™!

people with a population density of 807.34
persons/km*and 26,458 households®". The population
density was expected to grow at 1.5% annually.
However, the high population has put a lot of
pressure on resources wood fuels inclusive, which
would continue to increase over the coming years.
Description of Nyamache Sub-county is highlighted in
the Table 1.

MATERIALS AND METHODS

This study adopted descriptive research design in
which qualitative and quantitative data collection
procedures, methods and analysis were described to
understand the research problem®. It was to
assess the local community based strategy for curbing
wood fuel shortages in Nyamache Sub-county, Kisii
County-Kenya. The researcher used, questionnaires,
key informant interviews, observation and Focus
Groups Discussion as the main tools for collecting data.
They were mainly concerned with views and
perceptions of the household respondents. The study

was both explorative and interpretive in nature by
surveying physical barriers faced by the households in
accessing wood fuel and generating information from
both quantitative and qualitative data using inferential
statistics respectively.

The targeted population was 26,458 households
who were drawn from the five locations of Nyamache
Sub-county with a total population of 126,282 people.
According to KNBS, the five locations purposively
selected in the sub-county included; Bassi Central,
Bassi Masige East, Bassi Masige West, Bassi Bogetaorio
and Nyacheki. The target population constituted all the
household units, in particular those who have had
great interaction with woodlots establishment for
wood fuel availability. Also government agents such as
forest department officers and NEMA officials in the
sub-county were contacted and their information
sought which generated relevant data for this study.

The study sample size of 379 households out of
the target population of 26,458 consisting of men,
women and children was used. The sample size
was arrived at by carefully taking into account the
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Table 2: Sampling frame per location in the study area

Location Households Proportion Sample size
Bassi Central 4,923 0.19 72
Bassi Masige East 4,100 0.15 57
Bassi Masige West 3,755 0.14 53
Bassi Bogetaorio 5,328 0.20 76
Nyacheki 8,352 0.32 121
Total 26,458 1.00 379

Source: KNBS™”

objectives being studied using the Krejcie and
Morgan’s formula. This sample size was justified by the
Morgan and Krejcie’s table and graph for determining
sample size from a given population and sample size
vis-a-vis total population respectively, calculated as
follows:

B X*NP(1-P)
TE(N-1)+X°P(1-P)

Where:

S = Required sample size

X* = Table value of chi-square for 1 degree of
freedom at the confidence level, which is

N = Population size
P = Proportion assumed to be
d = Degree of accuracy expressed as a proportion

which is

_ 3.841x26,458x0.5%0.5 =379
0.05% (26,458 =1)+3.841x0.5% 0.5

This number, 379 households, was again
purposively stratified proportionately into different
location strata as indicated in Table 2. A sample of
72 households in Bassi Central, 57 households in
Bassi Masige East, 53 households in Bassi Masige West,
76 households in Bassi Bogetaorio and 121 households
from Nyacheki locations respectively were purposively
selected for this study.

RESULTS AND DISCUSSION

Socio-demographic characteristics of the household
respondents: The characteristics of the household
respondents in relation to establishment of woodlots
for wood fuel availability in Nyamache Sub-county, Kisii
County-Kenya, were tabulated and recorded as per
the data. These characteristics included the following:
Sex, age, marital status, occupation, educational
background, dependents and size of land as were
tabulated from the questionnaires. Results indicated
that more than half of the household respondents
(62.7%) were females while 37.3%. This was an
apparentreflection of the majorrole played by women
in wood fuel collection in the African set up®. Majority
of the respondents (52.8%) were aged between 30and
49 years whose mean age of 38.4 of the households

authenticated the results of this research given the
Kenyan age of above 18 years in the constitution of
Kenya.

Local communities’ attitude towards the
establishment of woodlots: The attitude of the local
communities living in Nyamache  Sub-county
towards establishment of woodlots was attested using
Likert scale as in Table 3% In addition, the expected
activities in line with wood fuels production was tested
in Table 5. The local communities living in NSC were
positive towards the establishment of woodlots for
wood fuel availability. This is manifested in their scores
of response viz. very much willing (716), willing (363)
and a close to two thirds positive response (68.5%).
Contradictorily, less than half (43.6%) of the
respondents claimed sustainable wood fuels from the
established woodlots at the household farms despite
a relatively high rating as very efficient (988) and
efficient (192). This was in postulation that woodlots
establishment has not sustainably been adopted by
both urban and rural households®.

More than half (65.6%) of the respondents
indicated that they frequently consumed wood fuels
harvested from the established woodlots with the
highest rate (1135) (Table 3). This was followed by a
quarter (25.7%) of the respondents who agreed to
have accessed and availed wood fuels through
establishment of woodlots. However, woodlots
established in the study area were unsustainable
despite the continued harvest of wood fuels. There
was a low rate 57 of the respondents who rarely
consumed wood fuels from their established woodlots
as compared to 52% of the households who claimed
sustainable wood fuels from established woodlots in
the study area. This was closely followed by very low
rating 11 of the households who never used wood
fuels.

Slightly less than three quarter 71.4% of the
respondents confirmed that  establishment of
woodlots was very efficient in production of wood
fuels (Table 3). Through interviews, households with
established woodlots agreed that they rarely
experience a shortage of wood fuels when their
woodlot farms are ever grown and coppice regularly.
Despite the efficiency of wood fuel production
woodlots adoption have not been fully established.
18.5% of the respondents also indicated that woodlots
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Table 3: Likert scale for the attitude of the local communities towards establishment of woodlots for wood fuel availability in Nyamache Sub-county (n = 346)

Questions Response (%) Scores Rate
In your opinion do you think woodlots establishment has helped mitigate wood fuel shortages in NSC?
Strongly agree 237 (68.5) 237x4 948
Agree 073 (21.1) 073%3 219
Disagree 019 (05.5) 019x2 038
Strongly disagree 017 (04.9) 017x1 017
How often do you use wood fuel supplied by established woodlots in NSC?
Always 089 (25.7) 089x4 356
Frequently 227 (65.6) 227%5 1135
Rarely 019 (05.5) 019x3 057
Never 011 (03.2) 011x1 011
How efficient is the adoption of woodlots establishment for wood fuel availability in NSC?
Very efficient 247 (71.4) 247%x4 988
Efficient 064 (18.50 064%3 192
Less efficient 021 (06.1) 021x2 042
Never efficient 014 (04.0) 014x1 014
Are you willing to establish woodlots as a strategy to access and avail wood fuel for use in NSC?
Very much willing 179 (51.7) 179x4 716
Willing 121 (35.0) 121x3 363
Unwilling 027 (07.8) 027x2 054
Very much unwilling 019 (05.5) 019x1 019
Are there enough woodlots established in NSC to meet the present wood fuel demand?
Yes 151 (43.6) 151x3 453
No 109 (31.5) 109x2 218
Do not know 086 (24.8) 086x1 086
Is establishment of woodlots in NSC does assist households for other reasons besides wood fuels?
Yes 283 (81.8) 283x3 849
No 018 (05.3) 018x1 018
Do not know 045 (13.0) 045%x2 090
Which are the products collected from woodlots in large quantities in NSC?
Wood fuels 180 (52.0) 180%5 900
Timber 028 (08.1) 028x1 028
Traditional herbs 046 (13.3) 046%3 138
Construction posts 047 (13.6) 047%4 188
Fencing materials 045 (13.0) 045%x2 090
Researcher’s field data and NSC: Nyamache sub-county
Table 4: The local communities’ attitude towards establishment of woodlots in Nyamache Sub-county (n = 379)

Locations

Bassi Bassi Masige Bassi Masige Bassi Nyacheki Total
Reasons Central (N = 66) East (N =52) West (N = 48) Bogetaorio (N = 69) (N=111) (N = 346)
Production of wood fuels 64 (97.0) 50 (96.2) 45 (93.8) 66 (95.7) 105 (95.6) 330 (95.4%)
Aesthetic values 56 (84.9) 40 (76.9) 39 (81.3) 57 (82.6) 82 (73.9) 274 (79.2%)
Harvesting of timber 57 (86.4) 41 (78.8) 41 (85.4) 50 (72.5) 73 (65.8) 262 (75.7%)
Collection of NTFP 46 (69.7) 46 (88.5) 45 (93.8) 45(65.2) 46 (41.4) 228 (65.9%)
Recreational use 53 (80.3) 37 (71.1) 41 (85.4) 41 (59.4) 83 (74.8) 255 (73.7%)
Habitats for wild life 55 (83.3) 41 (78.8) 34(70.8) 59 (85.5) 90 (81.1) 279 (79.9%)

Researcher’s Field Data

establishment is efficient in provision of wood fuels.
Contradictorily 4 and 6.1% of the respondents claimed
that woodlots were never and less efficient in wood
fuel production respectively (Table 3). This small
section of the households was a representation of the
population in urban centres who use other sources of
fuels.

Table 3 showed that besides establishment of
woodlots for wood fuels availability woodlots were
for collection of other products viz: Provision of
construction posts (13.6%), harvesting of medicinal
herbs (13.3%), fencing posts (13%) and timber
production (8.1%). This was attested by the majority
(81.8%) of the household respondents who accepted
the additional benefits extracted from the woodlots.

Table 3 showed that majority (95.4%) of the
respondents reported that production of wood fuels
was the main reason for establishment of woodlots.
This was statistically significant as an important aspect
for wood fuel availability at (0.68<15.09 at df = 5 at

0.01) level of significance as per Table 4. More than
three quarters (79.2%) of the local communities
concurred that established woodlots can improve the
aesthetic values of the country however, statistically
insignificant at (16.47>15.09 at df = 5 at 0.01) level of
significance (Table 4). This was authenticated by the
Kenya Forestry Reserve (KFR) which attributes that
forests add beauty to our Kenyan land.

In addition, more than three quarters of the
local communities 79.9% indicated that woodlots
established at the common parcels of land act as
habitats for wild life animals (Table 5). This was an
additive reason to the shared woodlots in the study
area and could be used to earn the households extra
improved living standards. Households interrogated
indicated that when woodlots are established in their
farms wild animals such as monkeys, snakes, water
parks and antelopes shelter. This makes the household
owners scared to access anticipated firewood hence
scarcity of wood fuels.
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Table 5: Summated chi-square of local communities’ attitude towards establishment of woodlots in Nyamache Sub-county (n = 346)

Local communities’ attitude

Reasons in collaboration Observed Expected x-calculated ¥>-tabulated
Production of wood fuels 330 346 0.68 15.09
Aesthetic values 274 346 16.47 15.09
Harvesting of timber 262 346 20.43 15.09
Collection of NTFP 228 346 43.91 15.09
Recreational use 225 346 26.39 15.09
Habitats for wild life 279 346 12.93 15.09

Researcher’s Field Data and NTFP: Non-tree forest products

Statistically therefore, habitats for wildlife was
considered as important aspect in the community
at (12.93<15.09 at df = 5 at 0.01) levels of significance
(Table 5). The following were also reasons for
establishment of woodlots though statistically
insignificant as per Table 4 viz. harvesting of timber
responded by 76.8% of the household respondents but
insignificant at (20.43>15.09 at df = 5 at 0.01) level of
significance, collection of NTFP accepted by slightly
more than half (66.0%) of the respondents but
insignificant at (x*=43.91>15.09 at df =5 at 0.01) level
of significance and recreational use claimed by slightly
below three thirds of the household respondents but
insignificant at (x* = 26.39>15.09 at df = 5 at 0.01) level
of significance.

CONCLUSION

Based on the research findings the study
concluded that establishment of woodlots helped
mitigate wood fuel shortages statistically significant at
(0.68<15.09 at df = 5) at 0.05. This is because wood
fuel was the most preferred source of fuel by majority
(79.5%) of the household respondents in the study
area. It is crystal clear that established woodlots
play a vital role in provision of wood fuels to the
households’ demand®”. However, establishment of
woodlots has not been widely adopted by the rural
households atthe local levels. Woodlots establishment
as an affordable strategy for curbing wood fuel
shortages has been widely adopted by majority (90.5%)
of the household respondents. However, the rate at
which households adopt the establishment of
woodlots has been very slow both in theory and
practice. Using a Likert scale the attitude of the local
communities living in Nyamache Sub-county towards
establishment of woodlots for wood fuel availability
was positive. This was manifested in their scores of
response viz. very much willing (716) and willing (363)
and close to two thirds positive response (68.5%).
Contradictorily, less than half (43.6%) of the
respondents claimed sustainable wood fuels from the
established woodlots at the household farms despite
a relatively high rating as very efficient (988) and
efficient (192).

RECOMMENDATION

The researcher therefore, recommended that
establishment of woodlots be adopted in the area,
local communities engage in establishing woodlots and
be positive in wood fuel scarcity alleviation strategies
country wide and local politicians to sensitize
households on woodlots established on their farms.
However, there is need to formulate clear policies and
by-laws to guide and escalate well adoption
mechanisms of woodlots establishments. Additionally,
the local politicians whose influence isimmense on the
electorates should offer moral and financial support to
achieve this objective.

ACKNOWLEDGMENT

I thank the almighty God for according me good
health, strength, wisdom and understanding which has
enabled me to come this far. In addition, | give Him
many thanks and continue glorifying His name for
enabling me to complete thisstudy successfully.
I am highly indebted to my supervisors: Dr. Otieno
A. Charles and Dr. TonuiK. Warkach for their guidance,
constructive criticisms and personal interests in the
progress of this study. | specifically thank them for
their critical reading versions of this thesis and earlier
drafts of my proposal. | am appreciative for their
intellectual kindness and persistent interactions and
involvement with my work that helped me grow
academically. Also, let me acknowledge the National
Commission for Science, Technology and Innovation
(NACOSTI-Kenya) for their permission to carry out the
research in Nyamache Sub-county, Kisii County, Kenya.
Finally, | thank all my household respondents who
generously provided me with resourceful data and
showed a lot of cooperation throughout the study
period. Equally important is my appreciation to my
lovely wife Jackline and daughter Ashley, family
members, friends, and all MA colleagues who
supported this research directly or indirectly in their
motivation and interest.

REFERENCES

1. Mugo, F.W. 2001. The role of woodfuel
conservationin sustainable supply of the resource:
The case for Kenya., http://erepository.uonbi.ac.
ke/handle/11295/54930.

| ISSN: 1818-7803 | Volume 16 | Number 1 |

| 2022 |



10.

11.

12.

13.

14.

15.

16.

17.

Online J. Earth Sci., 16 (1): 1-7, 2022

Bradley, P.N., 1987. District Resource Analysis
for Woodfuel Planning: Technical Manual.
KWDP-Beuer Institute, Pages: 35.

Githiomi, J.K. and N. Oduor, 2012. Strategies for
sustainable wood fuel production in Kenya.
Int. J. Applied Sci. Technol., 2: 21-25.

Kaale, B.K., 2005. Baseline Study on Biomass
Energy Conservation in Tanzania. Programme
for Biomass Energy Conservation (ProBEC).,
https://edepot. wur.nl/120977.

Tabuti, J.R.S., S.S. Dhillion and K.A. Lye, 2003.
Fuelwood use in Bulamogi County in Uganda:
Species selection, harvesting and consumption
patterns. Biomass Bioenergy, 25: 581-596.

Yikii, F., J.G. Agea, J.R.S. Kaboggoza, 2006.
Eucalyptus versus indigenous trees: What do
tobacco farmers prefer in Northwestern Uganda.
Makerere Univ. Res. J., 1: 171-177.

Eckholm, E., G. Foley, G. Barnard and
L. Timberlake, 1987. Fuelwood: The Energy
Crisis that Won't Go Away. Earthscan, London,
ISBN-13: 9780905347554, Pages: 107.

ETC., 1987. SADC fuelwood study. Leusden. The
Netherlands: ETC Foundations., https://www.
geojournal.net/uploads/archives/4-2-19-472.pdf
Akther, S., M.D. Miah and M. Koike, 2010. Driving
forces for fuelwood choice of households in
developing countries: Environmental implications
for Bangladesh. Int. J. Biodivers. Sci., Ecosyst. Serv.
Manage., 6: 35-42.

Salzmann, U., 2000. Are modern savannas
degraded forests?-A holocene pollen record from
the Sudanian vagetation zone of NE Nigeria.
Veg. Hist. Archaeobot,, 9: 1-15.

Brouwer, R. and M.P. Falcdo, 2004. Wood fuel
consumption in Maputo, Mozambique. Biomass
Bioenergy, 27: 233-245.

Agarwal, B., 1986. Cold Hearths and Barren
Slopes: the Woodfuel Crisis in the Third World.
Allied Publishers Private Ltd., New Delhi,
ISBN-10: 8170230071, Pages: 225.

Soussan, J., 1988. Primary Resources and Energy in
the Third World. 1st Edn., Routledge, London,
ISBN-13: 9780429278556, Pages: 124.

Kebede, E., J. Kagochi and C.M. Jolly, 2010. Energy
consumption and economic development in
sub-Sahara Africa. Energy Econ., 32: 532-537.
Onyeneke R.U., C.U. Nwajiuba and C.S. Nwosu,
2015. Determinants of fuel wood consumption
among farming households in Imo State, Nigeria.
J. Environ. Prot. Sustainable Dev., 1: 54-58.
Mahiri, 1.0., 2003. Rural household responses to
fuelwood scarcity in Nyando District, Kenya. Land
Degradation Dev., 14: 163-171.

Dovie, D.B.K., E.T.F. Witkowski and
C.M. Shackleton, 2004. The fuelwood crisis in
southern Africa-relating fuelwood use to
livelihoods in a rural village. Geo J., 60: 123-133.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Morgera, E., K. Kulovesi and A. Gobena, 2009.
Case Studies on Bioenergy Policy and Law: Options
for Sustainability. Food and Agriculture
Organization of the United Nations, ISBN-13:
9789251064559, Pages: 408.

Newcomb, K.J., 1984. An Economic Justification
for Rural Afforestation: The Case of Ethiopia. EGY
16 Washington, D.C.: World Bank Group, https://
documents.worldbank.org/en/publication/docu
ments-reports/documentdetail/45433149212452
5321/an-economic-justification-for-rural-affore
station-the-case-of-ethiopia.

Marufu, L., J. Ludwig, M.O. Andreae, J. Lelieveld
and G. Helas, 1999. Spatial and temporal variation
in domestic biofuel consumption rates and
patterns in Zimbabwe: Implications for
atmospheric trace gas emission. Biomass
Bioenergy, 16: 311-332.

Mutua, J., 2006. Biomass energy consumption in
dryland towns: A case study of emerging
urban settlements in Kitui District., https://www.
semanticscholar.org/paper/Biomass-energy-con
sumption-in-dryland-towns%3A-a-case-Mutua/
8179f2e57c5cf18de568bb2b32d5b771b61ad267.
Nzamba, W.0., 2004. Factors influencing the
adoption of solar energy technology in Katulani
sub-location, Kitui District., https:// www.
semanticscholar.org/paper/Factors-Influ enc ing-
the-Adoption-of-Solar-Energy-in-Nzamba/86a
854e77236f95269b97ff5a039b80ff1c1b0a9.
Githiomi, J., D. Mugendi and J. Kung'u, 2011.
Household tree planting and its related constraints
in meeting woodfuel production in Kiambu, Thika
and Maragwa Districts of Central Kenya. J. Hortic.
For., 4: 120-125.

Waris, V.S. and P.C. Antahal, 2014. Fuelwood
scarcity, poverty and women: Some perspectives.
IOSR J. Humanit. Soc. Sci., 19: 21-33.

KNBS, 2009. 2009 Kenya Population and Housing
Census, Population and Housing Census.,
https://statistics.knbs.or.ke/nada/index.php/cat
alog/68.

KNBS, 2010. Kenya population and housing
census. Ministry of Planning and Vision 2030.
Government Printers, Nairobi., https://www.scirp.
org/(S(351 jmbntvnsjtlaadkozje))/reference/
referencespapers.aspx?referenceid=2167354.
Best, J.W. and J.V. Kahn, 2003. Research in
Education. 9th Edn., Allyn and Bacon, London,
Kothari, C.R,, 2004. Research
Methodology: Methods and Techniques.
2nd Edn., New Age International (P) Ltd.,
ISBN-17: 978-81-224-2488-1, Pages: 418.

Likert, R., 1932. A technique for the measurement
of attitudes. Arch. Psychol., 22: 140-155.
Githiomi, J., 2010. Micro-Level Wood Energy
Planning for Kiambu, Thika and Maragwa Districts:
A Case Study for Decentralized Wood Energy Plan
in Kenya. PhD. Kenyatta University.

| ISSN: 1818-7803 | Volume 16 | Number 1 |

| 2022 |



