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fueiwood has lTed to adverse negat

thuman and ecological impacts, which tThreaten to lowar

the quality of Tife especially in the rural areas. This
grim situation might continue 1if concertec
financing directed towards

increased Jeveis of

production and conservation are not faorthcoming.

This study Tooked at four aspects of rural dome

energy, namely, production, procurement, utilization and

vation. This was done with a view of establishing

C o
3
’)')
1

the causses, impacts and posgsiblie soiutions to fusiwood
' ¥ vy vl The

scarcity 1in Sabatia Diviaion,

division was gelected as a representative area experi-

encing a serious domestic energy deficit.

Primary data was collected by a questionnaire and

#

interview schedules. I he HUHET1QWH iro was adminictered

to 180 househoids in all the four Tocations in the

Trom farmars

divison. Interview scheduies gathered datsa

currentiy using sciar and biogas energy tachnoliogies:

the Divigional Forest Extension Officer;

»
e
e



Manager, Bukura Agroforestry/Energy Centre, the Manager,

Kehya Woodfuel Agroforesty Programme, and the chairiday,
Kanu-Maendeleo ya Wanawake. Secondary data wa
extracted from relievant textbooks, newspapers,

magazines, conference reports, and journais among cther

sources.

Both the descriptive and inferential statistical
methods of data analysis were used. Tao get sgpecific

{(SHPSS ) computer programme wag used.

ral causes, impacts and

iM]

The study establiished sev
possibie soiutions to the woodiuel scarcity probliem
the study area. It was found that the fast pepulation

o ubdivigion of Tand and

0
0%

growth rate which Tead

ciearance  of bushes for agriculture and settiement g

the major cause of woodfuel scarcity. Other causes

estabiished incliude, presence of socio-cuitural factors
“

that determine who should pliant and/or cut trees on the

farm, ignorance of new and appropriate methods of wood-

fuel production and conservation, poor care for treoog,

and confliicting uses to which trees are pui which conse-

-

- .i{.'

quently induce artificial shortages because Tirewood ia

xiii



QAcceptance of improved wood conversion and utilizaiton

technoliogy. Other solutions inciude, use of a

fueis where possible, acquisition of more Tand, subs

dizing the cost of petroleum based fuels and training

people to produce their own seediings or suppliy hiagh

quaiity seediings at a nominal cost.

It is hoped that the suggested solutions will be

found useful in heliping improve energy pianning (within

the framework of recommendations made in this study) in

other areas with similar ecolocogical and socio-sconomic

Wi

characteristics as the study are

Xv



ohily viewed as a by-product from trees meanit for other

puUrposes .

were also established, notably, the quantity of firewood
stored has greatliy reduced, there 1is 1increagsed use of

dues there’s continued use of pooriy

< g

—e

agricultural res
dried wood and gathered materials risking exposure Lo
poliutants due to high indoor concentrations of biomass
smoﬁe, peopie miss to cook essential meals because ithey
Tack firewood or because money meant Tor food is diverti-
ed to purchase of domestic fuel, and the rate at which
woodfuel 1is being commercialised has increased.

varal sojutions through

{5 1

(15}

The study estabiished s

¥
which the woodfuel scarcity problem can be

The most outstanding among the soiutions inciude, step-

ping down the population growth rate by making fami

¢

ac

[

i

planning services 11y available and accessibie,
impiementation of agroforestry pracitices in the contaxt
of incorporating fueiwood production within axisting

agricultural systems where pressure on land is becoming

critical, intensification of promotion campaigns Lowards



Background to the Probiem

Energy, especially petroieum, piays a crucial rois

in thebcacio-ecgngmic devailapment of a country. Howev-

standards

er, the current high petroleum prices threaten

of Tiving worldwide, and especially 1in oil importing
develioping countries where it might prevent furiher

development or even bring decliine in devel

To many people in developing countries, the inevi-
{
J

table aliternative to il is woodfuel. Those who cannot,

or firewood have to content

afford to purchase charcoal o©

with animal dung and crop residues as their major source

In deveioping countries, virtually every rurail

family reiies on fTirewood for all or part of its cooking

and spaceheating. This is because most of them cannot
afford petroieum based fuels or aiternative sources of



energy. Heavy reiiance on wood is evident even in areas
where forests and bushes are rapidiy disappearing. in
Nepal, fTamiiies depend onh wood for 97 % of the househoid

energy, while in Upper Volita, also in the grip of severe
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deforestation, the dependence is over

in Africa South of the Sahara, dependence on wood-
fuel is aimost total. In Somaiia, where deforestation
‘threatens the aimost sole source of energy - biomass,
the worild Bank (1984) estimated that biomass energy
accounted for 87% of the country’s total national energy
consumption. In countries such as Malawi, Tanzania and
o U e . . , i ) i ;
Mali, wood does not merely predominate over other house-

hold fuelis but it provides over 0% of the total nation-

@

al energy consumption, (Eckhoim, i924).

In Kenya, three quarters of 1its primary energy
needs are met by fueiwood and agricuitura? residues,
(O keefe, 1985). The same source indicates that\?i% of
the fuelwood is consumed in the rural household sector,
which aiso consumes 27% of the charcoal and agricultural

residues. At the national Jevel, energy to meet domes—

tic cooking, space and water heating requires more wood

<’©



than any other purposes (Mugo, 19907.
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Overdependence on biomass energy means that poor
peopie in developing countries cook their meais oniy at

tragic costs for themseives and the environment.

forestation to suppliy wood

it

According to Oelert (1987), d
for fuel, to create Tand for cultivation and human

settlement among others, 1is the most important

veloping countries. This

(1]

environmental problem in d
rampant loss of forests is doubtiessly a serious threat

to the economy and the ecological set up of any country.

The impending fueiwood scarcity as a resulit of
overdebendence on wood Tor energy has become too obvious
to ighore. However, at the gliobal ldevel, this is not
aqything new . Such shortages were acute in mid-
ninteenth Century Europe, and indirectiy may have had
epochal historical significance, (Eckholm, 1984). Hea
added that,

In Prussia during the eariy 1480z, T
11

_i
a criminal prosecutions involved theft of wood by
desperate peasants who poached wood off the JTand

holdings of the rich.

And that,



Young karl Marx who watched debates in the Rhine-

i
fands Pariiament on the subject of wood stealing
penalties Tater said that it was his exposure Lo
the human impacts of wood scarcity that first drew
his attention to the material basis of social

rejations. (Eckhoim, 1984:9).

In kKenva, acute wood shortages are experienced

in densely populated high potentiail areas of Central,
Nyanza and Western Provinces which import woodtuel from
other provinces reports kKenya Energy and Environment
Orgam'sat.ions, (KENGO, 1983). In these areas, it has

beeu reported that the standing treestock has greatiy

reduced .

Fueiwood scarcity threatens healith in many ways.
T, 16 ekpensive to burn wood for spaceheating and for
boiling drinking water. Hence those that cannoit afford
extra wood are more susceptible to cold and water borne
diseases. Sinhce availablie wood 1s not aliowed
sufficient time to dry, burning 1t produces aiot of

adverse

3]

smoke, which according to Smith (i1985) ha

effects on the heaith of househoid members.

Fueiwood shortage aiso affects healih by forcing

peopie to change their diets. Anecdotal accounts sug-

@

cx
&

gest that peopie are changing from nutritional stapi

D



hutritious food, (Litell, 1985). This Teads to mainu-

wv

trition, increased vulnerability to disease and reduc-
tion of peoplies productive capacity.

As woodfuel bhecomes a market commodity, i1t becomes
Tess accessible to the cash-poor segments of the popuia-

tion. For many people, paying more for fuel means les

59

money for food, education, healith and decent houses
among other necessities. The poor are eventually forced
to poach wood on publiic or private land and incur risk
of prosecution.

As woodstocks around tihe viilage deciine, women and
chiidrén waik ftfarther and farther for woeod. 1In kathwman-
du in hepal, some families designate one child to spend
most of his or her time scrounging Tor <cooiding fuel,
(Fox, 1984 . Khamati (i988) indicated that although
firewood and “non-commercial’ sources of energy are
collected freely, the opportunity cost in terms of
tforegone activities is high. Thus fuel gathering has
joined water colliection as a saurée of daily drudgery,

cutting into potentially productive time esnecially for

women and chiiidren.



Once procuring wood takes too Tong to be worih the

troubie, some househoids start to use agriculitural

¢

residues. In Bangliadesh, there are times when even crop

0]

residuas are extremely scarce forcing some families to

cook with fruit skins, sugar cane wastes and other
¥

sa of
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burnabie garbage, (Smith,
crop residues and dung for cooking can reduce food
production since compost made from dung or residues im-

proves soil fertility and structure.

From the above account, the adverse negative human
and ecoliogical 1impacts of the spreading fTuelwood
scarcity, stemming from high costs of petroleum and
alternative energy sources and the consequent dependence

off wood for for domestic fuel i

Teas obscure. Like

0

other developing countries, Kenya cannot allow the

scenario outiined above in her future development .

ing supply and

W

Strategic planning options of increa

managing the demand of woodfuel should be identified in
order to develiop a comprehensive programme to reduce ithe
probiem of woodfuel scarcity. The alternative to this
is deeper drudgery and dimmer prospects for miliiions of

peopie.

€y



Statement of the Probliem

Scarcity of fuelwood causes widespread human suffer-—
ihg and ecological disruptions. This, 1if allowed to

continue, can considerably lead to a deciine in the
qualiity of T1ife especialiy in the rural areas. However,

several approaches to curb this downward spiral are

available.

The strain on woodfuel resources can be eased by
on-farm tree plianting, community forestry and agrofor-
R v ¥ N . . 3 -~ ~ N o
estry through which sustained per capita fuelwood suffi-
cienhcy can be realised. Although small scale tTarmers
plant trees, fuelwood scarcity and the associated prob-

lems evidently persist. The reasons behind this paradox

were investigated.

With househoid energy requirements accounting for
an estimated 85% of Kenya's biomass energy consumption,
the introduction of fimproved cookstoves would ease ithe
pressure on existing biomass energy rescources. Studies
reveail that use of improved cookstoves in the rural
areas is yet to be populiar, (Barnes, 1984; Hankins,

i987). The need to 1nvgz§133re why these stoves are not



widely used in rural householids was found inevitabie.

Increased functional efficiency by improving cook-
ing habits can conserve fuel. This is particuiariy true
because performance of improved stoves 1is also highly
dependent on associated user habits. These kitchen
management techniques inciude use of Tids, use of aiu-
minium pots and use of air control devices among others.
Therefore, the rgsearcher saw the need to investigate

the cooking habits currentiy practised.

Use of woodfuel substitutes such as maize cobs,
industriail wastes (biomass in nature) and other aiterna-
tives such as biogas and solar energy could aiso reduce
the pressure on existing woodlands. These alternatives

3

are nhot widely used despite their presence in the study

area. The reasons behind this were investigated.

About 75% of wood energy is lTost in the conversion
process of wood to charcoal. Therefore improved char-
coal Kilhs can be used to cognter this Toss. The re-
searcher investigated the charcoal production methods

used in the study area.

7N

e
(9



Extension and publiic education in the areas of
energy production and conservation 1if intensified can
help to ease pressure on biomass energy resources. The
study therefore investigated the adequacy of information
avaiiable. _Speciai emphasis was Taid upon the rolie of
government agencies, Tocal Teaders and non-governmental
organizations inh propagating idealis in seediing

production, agroforestry, use of improved stoves and use

of alternative sources of energy.

In order to pursue research premises outlined

above, the foliowing questions were posed to aid the

study:
a. What are the major scurces of primary fuais
L]

used?

b. What are the causes, effectse and possibie
soTutions to fueiwood scarcity?

v

a. is there any relationship between household
energy consumption with household income,
education Jevel and househoid sizerd. wWhich
alternative energy choices are avaiiablie?

e. Which firewood energy converter technoliogy is

)



f. wWwho advises the farmers and what type of
advice 1is given concerning woodfuel production

and conservation?

Study Objectives

The main purpose of the study was to investigaie
the existing energy probiems, their causes and their
impiications; the substitutes and/or alternative enorqy
technoliogies used; and the methods of woodfuel production
and consérvatfon in the study area. in dealing with
these issues, the objectives set for the study incliuded,

Lo .

x determine the source,. quantity and valiue of
the primary fuelis used.

# identify the causes, effects and solutions to
fueliwood scarcity.

* investigate the reliationship between housshold

enargy consumption with income and household

]
size.

X make a comparative survey of alternative
enargy choices available.

* investigate the Tirewood energy converter

technoiogy used.

LG



* find out the source and type of advice given
to farmers concerning woodfuel production and
conservation.

x investigate the relaticonship between education
ievel and the tendency to adopt effective
methods of woodfuel production and conserva-
tion.

Rationaie of the Study

Degpite spectaculiar urban growih in developing
countries, the majority of the population stilil Tives in
rural areas. In Kenya, this rural popuiation consumes

more than three quarters of fueiwood used (Mugo, 1990}

It is in recognition of this fact that the study was

‘carried out in a rural setting.

The rapid population growth and rapid expansion of
cuitivation Teading to disappearance of traditionai

sources of Tueliwood have caused acute woodfuel shortage

in the rural areas. This has led to negative human and
ecological effects. For instance, deforestation, poor

human health due to mainutrition and Tong hours of

firewood gathering negatively affects agricuiture.

Kenya's econhomy is heavily dependent on agricul-

ture, hence every affort should be made tTo ensure that



factors such as deforestation and conflicting Tand uses
do hot reduce its productivity. It is therefore impera-
. . .. . - . . . - . . . s . -

tive that solutions to rural domestic energy probiems

are found.

in the face of increased deforestation, tourism,
whiich is a major foreign exchange earner, 1s bound to
break down. Uniess appropriate and urgeht measures are
taiken, inqreasing fuelwood scarcity might compel peaple

to cut down trees and shrubs in government gazetted

forests and bushlands which are home to wiid animais,

the main stream for the Kenya's. tourism indusiry.
Therefore, in the absence of energy plianning and policy
formuiation based on detailed empiricail research, the

1

ecosystem that supports Kenva's economy and ecoiogy is

destined for a likely breakdown.

Hence, there 1is heed for a detaiied analysis of
energy supply and demand in rural areas to provide an
adequate data base for accurately diagnosing the enerqgy
predicament affecting the rural peopie. Such studies
shouid be ¢arried out. regionaliy to work as cohcrete
basis for accurate comparison. It is hoped that find-

ings from the study would be abie to:



i provide information to heip improve energy.
pianning and policy formuiation.
i1 suggest ways through which energy requirements
can be met without causing negative human and
ecoiogical impacts.
i1 help to motivate househoid members to enhgage
d in effective woodfuel production and conserva-

tion methods.

Assumptions of the Study

waere

in designing the study, the foliowing assumptions

made :

There 1is currentiy a problem of fueiwood

W)

scarcity in the study area.

b. The community is aware of the causes and

Twood scarcity.

o

etffects of fu

G- The community has possibie solutions to the
fueiwood scarcity but enly Tacks motivation and
initiative to impiement them.

d. The community is receptive to new ideas, such

as the introduction of new fueiwood production
methods, alternative energy technoiogy and

enerqgy congervation methods .



The Study Area

The study was carried out in Sabatia Division in
Kakamega District 1in Western Province of Kenya (Figure
i). Western Province is among the mosit denseliy popuiat-
ed high potential areas in Kenvya. Western, Central and
Nyanza Provinces are deficient in woodfuel and impori it
from other provinces, (KENGO, 1983). According Lo

the wood consumed in these

Litell (1985), one half o

=K

provinces is suppiied from non-sustainabie stocks and

ufficient standing treestock

0

currentiy there is 1in

available on a sustained yieid basis.
Kakamega District Ties within the iLake Victoria

basin with the equator crossing ite southern tip. A

significant proportion of the district has a high agri-

cuitural potential.

The average popuiation density according to the

L

1979 census is 302 persons per square kilometer,
(Repubiic of Kenya, 1988). The average, tiLhough one of

the highest 1in the country conceals the variation in

vigsions such as Emuhaya,

-

density within the district. D
Sabatia, Vihniga and Hamisi aliready exhibit paonuiation

densities of about 1000 persons per square kKilometre.

14
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Sabatia Division like other densely populiated

o

divisions has an average landhoiding of Tess than 0.5 ha
per family or household, (Kakamega DDP, 1988). This is
far beliow the FAO recommended minimum area fTor

subsistence purpose of 1.4 ha per famiiy. with such
smail plots the farmers are not Tikely to commit them to
tree pianting for woodfuel. The study therefore
investigated various methods used by peoplie in this

division to meet their domestic energy needs.

Study Limitation

In the course of data coliection, the folliowing

Timitations were ohserved:

a. One day fieid visit to every household could
not capture the variations in fuel consumption
that take place throughout the year.

b The study was carried out during the day when
most maie members of the household were out
for worik. Femaie members of the household did
not know aliot concerning tree pianting activi-

ties in the householid.

¢ One hundred and eighty househoids were sam—
pied. This might not be a typical representa-



tion of the sgsituation in the division, dis-
trict, province or country. Individual house-
holds differed markedly in their geographical,
socio-economic and environmental set-up.

Therefore broad generalizations can onily be

made with caution.

Definition of Terms

W
0
L
-
e
0
T
n

The following terms as adopted from various

were used in the study:

AGROFORESTRY : Is a term used to describe all land use
systems and practices in which woody perennials are
deliberately grown on the same unit of land as crops
and/or animais. There must aliso be a signifticant
ecoﬁomic and ecological interactions between the woody
and nhonh-woody components for a system or practice to be

congidered agroforestry, (Nair (i14985) in Lesiie, 198%:32)

N TY I sz s ypase sy say < ) . . - . . . :
COMMERULAL ENERKGY: nat whiichh cirrculates 1h 1nterna-

tional markets and invoive use of foreign exchange. The

o
-
Iy 1]
—l
o b
<
T
o
iy
1]
~
~t
~

units of such energy transacted are gen

count and often well documented, (Khamati, 1988:487.



CONVENTIONAL SOURCES OF ENE

Pyl

and traditional sources of energy, (Kamara

FAMILY SI1IZE: Inciudes members of the immediate

i.e offsprings of che coupie pius ocnhe or

il
]
f‘l
i
il
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Petroieum Gas (LPG)) , (Kamara, 19856:7).

firewood and charcoail (Mung ala, 1984:i02).

HOUSEHOLD SIZE: Is a group of people

together. They might not be of ihe

but inciude relatives, workers or T
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CES OF ENERGY: Inciude energy

NON-CONVENTIONAL SOU
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sources such as biomass derived fuels (aicoholi), soiar

energy, wind energy, geothermal anhd micro-hydro units,

(Kamara, 1986:7).
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ventional exhaustibie energy sources such as petroieum

“

and coal.

RENEWABLE SOURCES OF ENERGY: Are those which can be
reproduced through specific management and techhological
aystems such as fTirewood, solar, wind and smail units of

:7).

(o)

hydro-power, (Kamara, 198

TRADITIONAL SOURCES OF ENERGY: Provide the buiik of
energy which large segments of the rural and poor popu-
Tations in developing countries depend, Tor exampie
firewood, charcoal, dung and crop residues freeliy coli-

fected or coliected under control or bought, (kKamara,
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Wood ia and will continue to be the singlie most
important fuel especially fTor domestic consumption for
as far into the future as one cares to predict. This is
true 1in developing countries where approximateiy two
bitTiion beopie have not entered the age of fossil fuels,
1argeiy.because of poverty. These people solely depend

on wood for their residential needs.

Tﬁe current dependence on wood has Ted to unprece-

dented use of woodfuel consequentiy leading to its
k

Seareity. Adverse negative human and ecological impacts
resuliting from woodfuel scarcity cannot be
over—emphasized. The causes, effects and solutions to
woodfuel scarcity are many and varied depending on the
geographical position of the area concerned, the Jocal

popuiation density, the land holiding size and socio-

culitural factor

03

In the foliowing chapter, a critical analivsis of

thie causes of woodfuel scarcity, the resulting human and



ecological impacts, and the possibie solutions to ihe

scarcity -as per literature reviewed will be undertaken.
k

Causes of Woodfuel Scarcity

ttiement nas

]

The need of Tand for agriculture and s
Ted to wanton destruction of trees hence heightening the

process of devegetation. This lTargely contributes to

the probiem of woodfuel scarcity. The Kenva Develabment

]

Pian (1988) points out that attempts to reduce the rate

f deforestation are thwarted by the ever-increasing

C

demand for woodfuel, and other needs. Specifically, the

“

_blan indicates that,

One factor that is critical for the management and
preservation of forest is the ever-growing demand

for woodfuel for rural and urban areas ....(Kenya
Development Plian, 1 177
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Rapid population growth has alzo aggravated the
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fueiwood situation. This has res
sub-division of Tand and over expioitation of woody
biomass resources for provision of domestic energy.
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ing of cash and food crops is preferred to planting of

trees.



fficient use of the forest resources and out-

=i

right waste coupled with the increasing international
mariket for wood and wood products also escaliate the wood
scarcity situation. And, according to Approvecho Insti-
tute (1984), poor planning and Tack of Tong term refor-—
estation pfogrammes further compounds the probliem, and
aﬁove ail, the “unnecessary quantities of wood cui to
feed wasteful cooking firesg” sntribute more to the
probiem more than any other factor.

i

In a way, the announcement of new oi1l prices by the
QPEC countries 1in 1973 heiped to step-up the woodfueld
scarcity. In the absence of such high increases, at
Teast many peoplie in oil importing countries could

ne hand in hand with wood for domes-—

]

afford to use keros

. .

tic and other purposes. Howaever this increase and the

ubsequent increases have pulled kerosene aeven farther

0

out of the reach of the worid's poor.

Overdependence on wood for domestic fuel contrib-

and consequentiy 1its soaring
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utes to its
prices. Infact, Eckholm (1975) says that firewood
prices have risen much faster than kerosene prices,

refiecting the growing difficuities with which wood is



procured. Thogse who can pay for high wood prices must

forego consumption of other essential goods.

Ngugi (1988) reveaied that as a commodiity oh the
cash economy, wood has become so valuable that Lrees are

not. nhecessarily expected to meet the family’'s fuelwood
' b
requirements. According to her, fTuelwood in Murang a

District is viewed as a by-product from trees planted
for other economic purposes. This attitude induces
artificial shortages even where per capita wood quanti-

ties are very high.

Socio-cuitural fTactors which constrain women from
involvement in tree planting activities partly contrib-

utes to wood shortage. For instance as noted by MNgugi
&

(1988), the agroforestry survey in Kakamega District,

...... provided fTirm grounds for believing that
&

the observed fuelwood shortage is not the
of a shortage of woody bicmass on individua
but is due to social and cultural forces within
the household that determine control over, and
access to the wood produced onh the ftarm (Ngugi,

t
su
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Khamati (i988) said that probliems of production
and distribution of petrolieum based fuels resuits in

poradic shortages occasioned mainiy by delays in

]

deliveries, and constrained supply due to lack of stor-
age facilities. This forces people who could have used
alternatives fuels Tike kerosene and LPG to continue

1
using woodfuel.

[/p]

Electricity, even if it were aftfordable, it i
often not avaiiabie 1in rural areas due to distribution
costs. Simitar sentiments were portraved by Mbaaria

(1988) who revealed that only 1i.9% of household in

Nyathuna ‘B' sub Tocation in Kiambu District used

-~

electricity, a factor associated with distribution
costs. Thus high instaliation costs, not to mention the

u

high monthly charges hinder the use of elactricity in

in a way the high rate of urbanization contributes

fuel is influenced by the urban dwellers. Haehce the

commercialisation of wood is mainiy induced by the urban

demands fTor energy. Therefore trees are indiscriminate-



iy felled in rural areas to burn charcoal which is then
transported to urbanh centres. This charcoal is mainiy
used hy the poor residents, who make up the bulk of the

urban centres’® populiation.

The probiem of urbanization versus deforestaticn is
epitomised by the fact that charcoal which is mainiy
used in urban areas iz produced in wasteful earth kiins.
Degpite the energy lost, it remains imperative that wood

be converted to charcoai. The high buik and Tow en

0]
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density of fuelwood preciude it from Tong distance

transtfer because it 15 uneconomical. However, wood oc
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verted to charcoal Tendg itgelf well to transportation.
Therefore, charcoal remains an attractive fuel in Kenya
and promises an inhcrease in importance, noted Litell

(1985).

ighorance of alternative energy production and

consarvation methods significantly contribute to wood-

fuel scarcity. Open three-stone hearths are used for
much of the cooking in develioping countries. According

to Mbaaria (1988), the chief constrainiti as to why peopie

don't use fuel efficient stoves seaems to be general

ct
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©

ighorance or lacik of awareness of fuel saving meth-

ods .

w2



Another reazon for faijure to use fuel efficient

cookstoves is the high cost of the oves. For instance

‘
9]
g8

without counting the initial cost of stoves, the effi-
ciency of respective cookstoves differs such that Ligue-
fied Petrolieum Gas (LPG) is a cheaper fuel to use than
"charceoal (Khamati, 1988). However, charcoal 1is more

popular because the stove is cheaper and charcoal can be

bought 1in very small quantities whereas LPG cannot.

-

Human and Ecoliogical Impacts of Woodfuel Scarcity

Globally, an ecological threat to human well bheing
is the undermining of the productivity of Tand through
s0i11 erosion, increasing flioods, creeping deserts, and
decliining soil fertiiity. ATl these problems are accoen-
tuated by deforestation, which is spreading as lands are

cieared for agriculiture and as rising populations con-

tinue their search for firewood.

Although the vegetation and forests in Kenya are
potentially renewable, the rate of expioitation is very
high, rendering them practicaily non-renewabic. The

destruction of forests threatens their critical func-

tions such as prevention of soil erosion, protection of

P b



water catchments and wilidiife habitats, and consaervation
of vaiuabie gene poois. For instance, the Kenya Ehergy
and Environment Organizations - KENGO (1983), cobserved
that, in high potential areas of Kenyva, the rate of soil
foss is 0.2 to 0.3 tonnes per ha per year wheh foresis

exist. This figure jumps to 20 to 40 tonnes when for-

ests are destroyed.

With increased frequency of floods, with denuded
watersheds from which rainfall rushes quicikly and with
excessive doad of sediments in rivers, deforestation
impacts hegatively on agriculture which is vital to the
natioﬁa? economy . The rising Toad of siit carried by
rivers chokes un expensive resarvoirs and irrigation

water supply for a lar

WOriks. his thre
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proportion of the population and causes siitation
4

probiems for the hydro—-eliecitric and irrigation schemes.

Foley (1986) says that in recognition of the fact

that wood has become scarce, wood has become a commodily
on the cash economy. This has profound consequances on
‘the rural households, sihce most peopie sea it profita-

bie to ferry wood to urban centres where it will fTelch



U

higher incomes.

One would assume that commoditization of firewood
raigses the hope that entrepreneurs wili see an advantage
in pilanting trees to develop a sustainabie, labour

intensive business. Instead, Okeete (1985) argues that
a‘dep1@tion of woodiands has been tThe more common tre-
suit.

Kuyper (1984), in a study carried out in kKisii
Districﬁ revealed that firewooed is no Tonger collected
freaiy. He 1indicates that 1if firewood cannot be
obtaiﬁed from the ftarm, 1t has to be bought at high
ﬂribes. Wood commerciaiization as already maentioned

-

leads to arti

¢

cial shortages even where per capita wood

aguantities are high.

Despite the scarcity, at least in the rural area

0

firewood can usually be gathered free of charge, though

o

s
¥

the time required to gather takes Tonger and Tong

Thigs makes the cost of firewood in terms of foregone

activities high. Mwandosya (198b5) revealis that in

m

Tanzania, collection of firewood accounts for about 400

person days per Tamily per vear. This inhibits expendi-

v



ture of human labour to meet other basic needs such as
agricultural production.
9

The weight of foraging for househoid’s fueiwood is
mainiy felt by women because they have the responsibili-
Ty of collecting. firewood for the householid. The time
and effort spent by women 1in search of firewood under-
mines their heaith and the economic well being of the
famiiy. As Smith (i981) puts it, "the quality of meais
and homeiife, as well as agriculitural yielids, inevitably

suffters. "

Data on Kenya rural households show that when free
wood is scarce, people tend to divert to use of agricul-

tural regidues, a free good, rather than purchased

'

energy fTorms, (Barhes, 1984). The removal of animal
wastes and crop residues from the soiil as a substitute

for fuelwood denies the soil the much needed nutrients.
§

The thinning of woodstocks also erodes nuiritional
qualities by diverting income for food purchases to fuel
and by reducing the amount of time avaiiabie to raise

crops and prepare meals. For instance, Mbaaria (1988)

says that maize and bean mixture which constituite the
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stable food 1in Kiambu District but takes a jong time to
cook has been replaced by foodstuffs that cook fast
but are less nutritious. This change 1in cooking and

ly affect the

@

eating habits will most Tikely advers
working capacity and health of peopie, mostiy women and
children.

5 Scarcity of wood has compelied people to burn
pooriy dried wood which burns pooriy and produces alot

of smoke. Smith (1985) argues that even though Tittie
systematic research has been carried out, there’s avi-
dence that smoke and other poliutants from biomass fuels
affecf adversely the health of households. Apart from
the problems of gases and particuliate associated with

amoke, Littell (1985) reveals that fuel switch responses
such as increased use of dung for cooking could increase
bacterial intake and disease potential. Further, the

use of non-traditional fueliwood species Tike Euphorbia
species have harmful effegts since they produce carcino-

genic smoke. b

Acute firewood shortage has also undermined admin-

istrative control 1n many countries. In China, Richard-



L
soﬁ (1966) repo?ted’that trees on commune piantations
were sometimes surreptitiousiy uprooted for fuei aimost
as sooh as they were planted. And, 1in India both the
neady anhd the entrepreneurs were Forced'ta poach for
fuel in the Tegaily protected national forest reserves,
(P nedo, 1978). The gravity of poaching is refiectead
in the formation of mobile guard squads and mobilie
courts to try captured offehdebs. However, 1in most

cases, law entorcement measures have Tittle effect in

such an untenablie situations.

Management of Woodfuel Scarcity

Woodfuel scarcity can be redressed through ithe

management of both supply and demand.

a. Management of Woodfuel Supply

Human suffering caused as a result of woodfuel

)
oy

scarcity can be alleviated if there’s a concerted effort
and increased Jevels of financing on both globhal and
national lTeveis directed towards woodfuel production and

conservation. El-Hinnawi (1986), summarises the heeod

for energy alternatives in develioping countries as



Energy importing developing couniries have Lo Lake
the chalienhge of expioiting all their energy re-
sources and develiop wise cohservation measuresg

which don’t interfere with their healthy economic

growth, (El-Hinnawi, 1986:16}).
While developed countries have used their greater
wealth to tackie the o1l suppliy difficuities, oil im-

: of doing

A

)

porting develioping countries have no prospect

w
the same. Iimporting petroieum, considerably drains
their foreign exchange earnings that it is not feasibie

to consider fiiling the gap between the demand for

woodfuel and its suppliy with petroleum products.

On the other hand, mere increase in the supply of
woodfuel 1is not in itself a compliete soliution to the

fueiwood scarcity problem. The unfortunate truth is

- -
w

that the amount of wood burned in most rural areas
aimost compietely determined by the number of peoplie who
need to use it. The government therefore should
spotliight the urgency of siowing population growth in
several ways, for example, making pianhing services
universaily avaiiablie and acceptable, and re-orienting

social and economic ihncentives to promote smallier

B\



it is fTortunate fTor the woodfuel scarcity probiem

renewablie resources when

©
w

because unlike oil, trees ar

properiy manhaged, (Hall, 1982). The lTogical immediate

']

response to the firewood shortage is to pliant more tree:
in piantations, on farms, along roads, in shelter belits,
and on unused land throughout the rural areas. For many
reéions, fast growing tree varieties are avaiiabie tLhat
can be culiled for firewood even within two vears of

pilanting.

Though the concept of planting trees is simpie, its
b
impiementation is not. For instance, the Kenya Renewa-

bie Energy Deveiopment Project (KREDP) has revealed that

Vol

by 1980, “"onily one tree was planted for every two
felied”, (Energy/Deveiopment Internationai - E/DI,
1986) . The report adds that the researchers expect that

uniess afforestation and efficient wood burning technoi-
ogies are seriousliy pursued by the year 2000, then oniy
ohe tree woulid be pianted for every three or four taken.
:Since one way of reducing woodfuel scarcity is to
encourage peoplie to piant trees on community Tands,
community members should be encouraged to establish

viilage woodiots, to pliant roadside g%d boundary trees,
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piuse pianting on agriculturaliy steriie Tands, (Barnes,

©

1984 ). Mung’aia (i1979) points out that, to tack
woodfuel scarcity, the Targest pliantings should take
piace on the ftarm. He emphasises that agroforestiry
systems, that is planting trees interspersed with

agricuitural crops or in beits shouid be encouraged.

Therefore, proper implementation of agroforestry
programmes in rural areas should endéavour to strategi-
cally increase the community awareness oh the pracitice.
Of vital importance in monitoring agroforestry pro-
grammes will be the development of training and exiten-
sion programmes in agroforestry (Litell, 1985). Hea
emphasizes sufficient suppliy of high yield tree species
as of equal importance.

u

Barnes (i1984) argues that apart from being provided

with suitablie seeds and/or seediings, farmers shouid he

evanh

shiown how to grow and tend the trees, and perhaps

=
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be given monetary incentives to

Mung‘ala (i979) supports this by saying that such
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will be far Tless than the inputs of food,
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fuel and healith 1incurred by the government 1if success
‘Q;
s . . Y
cannot be achieved.



Although reforestation and tree pianting programne
in many countries, new plantings
hope of catching up with cliearance.

started
plantings maike up for only
1984 .

have been
no

appear to have
For exampie, in the Sahel,
2% of the loss annualiy, (Aprovecho Institute,
To expiain the frequent failures of tree plianting
3575) says that such projects become
cultural and adminis-

projects, Eckholm (
in the political,

. deepiy enmeshed
trative' tangies of a rurail locaiity, and that they touch

i
alone

upon and are infiuenced by, daily Tiving habits of many
peopie.

that supply expansion

scarcity. There is

damand

It therefore appears
by

cannot adequately counter woodtuel
management To be augmented

need for supply
management. .
y .
b.Y Management of Woodfuel Demand
Provigsion of technologies based on renewabie and
environmentaily sound indigenous energy 1s crucial to

the deveiopment of rural areas. This if impiemented could
ease pressure on the existing woodiands. increasing

attention is therefore being given to rasearch deveiop-

L4
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ment for the harnessing and utiiization of renewabie
sources of energy notably solar, wind, biomass,

geothermal and micro-hydro electricity.

However, many of the technologies Tack simplicity
that 1is essential for their appliication especiaily 1in
rural areas where most of the peopie have minimum tech-

nical training and know-how, (El-Hinnawi, 1986). Thaere-

competitive with conventional sources of energy such as

petroieum.

Despite the shortcoming outiined, efforts are being

directed towards the development of renewable sources of

\
\
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energy 'inorder to meet domestic energy heeds.
transition from conventional sources of energy to new

and renewablie sources has to be achieved in an orderiy

ocially, economically

p— |
—l
<
0

manner that has to be culitura
and environmentaliiy sound. This is necessary for de-
veloping countries who havglto rely on imported techhoi-
ogies which may not be taiiéred to their socio-enccomic

and cuitural lifestyles.

o/ B



Alternative energy sources musit be viewed in re-
spect of how adequately they can substitute ©il based
resources and dependence on biomass energy for domestic
ehergy heeds. Hehca, bhefore any energy techhology 1s
‘congidered a substitute, studies must be carried oui to

find out its suitabiliity to the Tocal conditions.

0

in the past electriciity has been concentrated in
the Targer urban areas. But, 1if introduced in rural,
areas it couid reduce the pressure on the existing
woodiands. Iin 1973, through Rural Eilectrification
Programme, the gerrnment decided to extend these facii-
ities to make rural areas more attractive. Howaver
because of high instaliation costs, the majority of the

people find such undertakings expensive.

High instaliation costs are mainily attributed to
'the probiems of distribution from the national grid
system. In this case solar energy which 1is naturaily
decentralised can come in to 111 these gaps. I1ta
abundance, renewablie, non—-depietablie and environmentaily
acceptablie character indicate that it will become one of
the most important contributors to commercial energy

‘suppiies.



In Kenya to meet the target of “power for ail by

the year 2000" requires not oniy enormous near impossi-

bie capital outiay, but urgent, cheaper and flexibie

alternative sources of energy (Daily Standard, 19490).
He saysl that solar energy 1is cheaper and picking up for
use in homes, institutions and industries. He adds that
coﬁpanies Tike Aipha Nguvu have establiished an
indigenhous solar technology suited to the African
ciimate and that the goods produced are adopted to Tocal
conditions, are Tong lasting, maintenance free and

avaiiablie at reasonable costs.

However, the Aprovecho Institute (1984) contends
that although solar cookers are already avaiiablie, their

initial cost makes them unaffordabl by tThe poor.

(1)

Furthermore, no inexpensive means of storing heat for
cioudy days and for evenings has so far been devised,

adds National Academy of Sciences NAS (1983 .

e

Biogas has been promoted as another alternative
means of providing heat for cooking. It is appealing
because it uses manure and other organic wastes Lo

dgenerate gas while Teaving a usable compost for ferii-

(1984 ) points

(]

Tizer. However, the Aprovecho Institut



vout that biogas is not suited to small scale production,

o
for instailation costs are often too high. Furtheaer , {for
successtul impiementation, sufficient Tivesiock dung and

other organic wastes are required.

Officiaise from Shachiao Bicogas Office, China, say
that it 1s impossible to adept a technology without

adopting it to the Jocal conditions (GTZ,1987) . For

success, use of Tocal material to reduce costs musi be

emphasized. They suggest that outside support, boih

technological and financial should be strictly

subsidiary.

Wastes from agricuitural industries could aiso be

used as a possible substitute to Tueiwood

{13

. Over 7

miiiion cubic tones of 1industrial wastes inciuding saw

=

dust, rice husks, bagasse, coffee husiks, coconut chelis

among others are produced annually whose disposal caus

=

]

probiems (Khamati, 14%88). Mo &% R

aof the waste igs aven-—

]
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tually burned as rubbish, thrown into rivers ar left to

decay.

Some wastes are already in usse as fusi

stance bagasce is used to fire boilers in sugar industry



and coffee husks are made into carbonised briquettes by
Kenya Planters Co-operative Union (KPCU) for use in
domestic cookstoves. Other wastes could bhe used simi-

fariy.

Apart from increasing fueiwood production and using
aiternative energy technologies, efforts should be made
;o increase fuel conservation 1in wood conversion and
utiiizatiqn process. This should invoive provision of
information and advice through extension services and
demonstration to appropriate groups. The conservation
awareness should invoive the use of improved, more

§
efficient conversion and utiiization practices and
devices for example in charcoal kiining and cooking. 1In
addition, there should bhe profusion of information on

improved cooking tips and kitchen managemant both for

household and for ingtitutions.

Thermal efficiencies notwithastanding, improved

cookstoves should also be desighned to reduce the dangers

nnawi (1986) says that, such

of exposure to smoke. EI1~-H
U

desighs made by addition of a chimney show promise of

reducing smoke exposure.

A



For better resulits, when solving woodfuel scarcity
probiems, conservation should inciude both demand man-
agement and moderation, otherwise Khamati (ig%g2) ai-
leges that when utilisation devices are made more fuel
efficient, the most Tikely result is more fuel use
For instance, more long cooking food may be preparoed,

more water may be warmed or there may be increased space

heating.

()



RESEARCH DESIGN AND METHODOLOGY

Introduction

The study looked into the causes, human and ecoliog-

ical impacts and the possibie solutions to woodfueal

m

scarcity 1in Sabatia Division. Specificaliy the study

investigated the following:

a. The causes and effects of domesgtic Tuel prob-
Tems.
D- The energy choices and aliternatives that are
¢ possibie.
(o The energy production and conservation methods

The study emplioyed both the primary and secondary

.data coliection methoda. The primary data was colliected

by two major instruments, namely, interview achedule and

questionnaire.
The data collection method adopted a fieid survey

u

approach in which systematic obsarvations and measure-

@ |



b
ments were made over a series of cases. This was fol-

Towed by anaiysis of the variables in the matrix to show
any meaningful patterns. The secondary data was gath-
ered through a desk study whicihh invoived colilection of
data from reievant textbooks, newspapers, magazines,

conference reports, and journals among other sources.

The study was conducted in two stages. The first

stage was a pre-survey, which tested the research in-
w

struments to ensure that the questionnaire and the

interview scheduies would elicit the type of data antici-

pated.

Sampling Technique )

The popuiation in the study comprised rural house-
holde 1in Sabatia Division of Kakamega District. The
division was selected as a representative area experi-
encing a serious domestic energy deficit. According to
KENGO (1983) Western Province where Sabatia Division is

focated is deficient in woodfuel and imports from other

=

provinces. One half of the wood consumed in this prov-—

ince is suppiied from non-sustainable stocks and cur-

0
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rentiy there is insufficient wood avaiiable on a



tained yield basis.

Emuhaya, Sabatia, Vihiga and Hamisi Divisions in
Kakamega District exhibit population densities of ioQu
persons per square kKilometre, (Kakamega District Devel-

opment Plan - DDP, 1988). This 1is among the highest

population density in the country.

The study empioved a sampie size of 180 households.
A1T the 4 Tdocations in Sabatia Division were samblied.
The reseércher administered questionnaires to 45 house-
holds 1in every Tlocation, namely West Maragoii, Izava,
East Maragoii and North Maragoli. In each household,
the respondent was either the male or femalie head of the
household. In the absence of the two, a grown up son or
daughter with know?edge of household fuel consumpition

activities was interviewed.

Besides the househnold questionnaire, interviews
were helid with fTarmers using biogas and soiar energy

ser

”~

techholiogies, Divisional Forest Extension OFf i ,
officiaie from Bukura Agroforestry/Energy Gentre, Kenya

Woodfuel Agroforesitry Programme (KWAP) and kKanu

-Maendeleo yva wWanawake.



“Four fTarmers for solar energy technology ware

interviewed, only one ftarmer for bicgas technoiogy was

Tl

nreast Extension

interviewed. Iinterviews with the

Officer and with official i ala) Ruikkura

i

2RV

Agroforesty/Energy Centre, Kenya Woodfuel Agroforestry

§
Programme (KWAP) and Kanu Maendeleo ya Wanhawake gathered

data on advice these officials give to the farmers as

o

far as woodfuel production and conservation i
concerned. This aiso heiped in confirming the vaiidity
of the farmers responses on the issue of advice givenh

from the above officials.

Data Collection Instruments

The study used two main data gathering instru-

b
mehts, namaly qUthionnaire‘and interview schedule (See
appendices I and I11). The questionnaire was divided
into five sections, namely socio—ecgncmic activities;
anergy consumption activities; causes, effects and
solution to domestic energy problems; woodfuel
production and conservation methods; and the alternative

enerqgy sources available.

Section onhne dealt with househnold socio-economic

activities 1inciuding the household size, farmers’



occupation(s), farm size and data on any other source of
income. Section two gathered data on the householid’ s
energy consumption activities, such as the type, cost
and quantity of fuel used. Ttems in séction threae

investigated the causes, effecis and solutions Lo

woodfuel scarcity.

Questionnai?e items in section four sought data on
woodfuel production and conservation methods used. Items
in section five elicited the farmers’ knowledge of
alternative sources of energy and their wiilingness ito

adopt these technoliogies.

Questionnaire items required differaent responses
from the interviewees. Where several alternatives were
provided, the respondents were expected to tick the
suitable alternative. Other items required the respond-
ent to provide a brief written statement and to fill in
tablies provided. For details of the questionnaire see
appendix I.

)
O
Data from Tarmers using biogas and soliar energqgy

5.
technoliogies were gathered by interview schedules, which



installation

e

@

B

2

elicited data on current purchas

osts for biogas and solar units. It also sought data

C

.oh the nature of advice the farmers got from firms that

government adeti—

sell solar and biogas appliiances, from

cies, and from non-governmental organizations.

ta

N

Interview schedules were aliso used to elicit d
from the Divisional Forest Extension Offticer, from
officials of Bukura Agroforestry/Enaergy Centre, kKenhya
Woodtuel Agroforestry Programme and Kanu-Maendeleo ya
Wanawaké- The kind of advice given to the farmars by
these officiais as far as woodfuel production and

congservation is concerned was also sought.

N

wera open

[

The items in the interview schedule
ended but nevertheless structured questions. The 1in-
terviewees responses were either a singie word or a
Tengthy oral discussion. The schedule provided a Jaeway
for probing incompliete response or those that appeared
see

ambiguous. For details of the interview scheduies,

appendix I1.

<L



Data Collectiaon Procedure

Each samplie householid was visited once and the
e. questionnaire was administered to the regspondent. Some
househnoids were revisited to counter check information.
Before fadministering the questionnaire and interview

schedules, the purpose of the study was explained to the

respondents.

Apart from the verbal response to the interviews, the
respondehts were asked to set aside the amount of char-
Coa1.and firewood used in a day for weighing. To esti-
mate the quantity of the fueis, a spring baiance was
used. The quantity of kerosene used was estimated by

considering containers of known capacities used per

4 given time. A physical investigation of energy

1]

production and conservation methods used in every
household was carried out to suppiement the respondent’s
verhal responses.

olar energy

1y

The extent to which biogas and

C

techhologies were in usa in the study area were asi

,,\
“t)
+
soad's
=)
\
i
-

investigated. The Divisional Forest Extensin

and the Chairiady Kahu-Maendeleo ya Wanawake



’

Organization in the division were alisco interviewed. The

interview schedulie for Kenyva Woodfuel Agraoferestry

Programme and Bukura Agroforesitry/Energy Cantra were

]

posted.

Data Anaiysis Procedure
v
Both the descriptive and the inferential

used to analvase the data using

The descriptive statistics were
summarise data into frequencies, percentages and
betweaen household energy

averages. The relationships b ==

ze: and betwoon

consumption, income and householid =iz

B D 5

ducation level and the predisposition to adop

1]

effective methods of woodfuel production and

PR
s> b AFE Y

o

conservation were established using simple regr

/

and correiation analyses.

)

s include household income,

({2
17

The independent variabi

hougsehold size, male and Temale educational leaevel. The
dependent variables were household energy consumpition

and the predispeosition to adopt appropriate mathods of

o
-
Hal
-~
"
fp]
8

woodfuel production and consaervation. The



coefficient (b), correiation coeficient (r) and
coeficient of determination (r ) were also calcuiated.
Teats of significance were conducted to determine the

degree of correliation.

A%



Introduction

This chapter presents a summary of findings of a
rural domestic energy survey in Sabatia Divigsion in two
parts. Section one presents findings on aspects of
rural domesgtic energy production, procurement, utiiiza-

- . ‘ M . . - . . . . . . - - - .
Tion anda conservation. 1T 18 ordered 1n the toliowing

categories:

i Socio—economic activities.
11 Household energy consumption activities

5

i1 Causes, effects and possiblie solutions Lo
waoodfuel scarcity

iv Woodfuel production and conservation methods.

v Advice given to farmers

vi Alternative sources of energy



Section two dealis with rural domestic energy
consumption as a function of househoid income, family
size, m@ie education level, female education level and
farm size. Relationships between fuel production and

conservation methods and these variabie were aliso

estabiished.

Frame of Analysis

Due to differences in nhatural resource endowments
and several socio-eonomic fTactors, the study area was

10 ¥ o 2 : . T g .3 . - . G s
dirrerentiated 1TntLo TWO areas with Two locations each,

as folliows:

Group A Group B

North Maragoli Waest Maragoli
tast Maragoii izava

In figure 2, Group A Tocations, being a catchmant

area for Rivers Garagoii and Izava, has a large

concentration of streams, marshes and swamps compared to



...Rivers

... Roads

. .. Division boundufy
....Location boundary
... Swamps '

K O LO MA NI

Fig. 2.

Study Area; Sabatia

Division.




Group B locations. Thig difference influences produc-

tion and subsequent consumption of domestic fuel in the

study area.

Group A locations are clioser to the still thic V!“

1]

vegetated and comparatively thinly populated areas of

South Idakho and Shamakhokho, and aiso to the Tiriki

o
117
1]
G i)
[
C
o+
B
iy
=
T
ot

part of the Kakamega Forest. Th

influence variation in woodfuel consumption between
]

Sroup A and B.

Cash crop (coffee and tea) farming is mostiy

o
(=1

practiced in Group A, which on average has a larger
14 ﬂOI’IOId1Flg size (1.&)0 ac r"eb) than Group B (1.5 ac re-“-:);

tactors which also influenced domestic energy consump-

tion.
Group B locations are closer to more urbanised
U
areas of Chavakali, Stand-Kisa, Bendera and Mbale, while

Group A is only closer to small trading centres Tike

Mudete, Sabatia and Mago. Proximity to urbanised areas
is fundamental in expliaining variations in the consump-



tion, production and conservation of fuel in the itwo
areas.
¥
Group A, with numerous river valileys, experiences
more transportation problems than Group B, especiaily in
the rain season. Transportation of paratfin, charcoal
and firewoood from major outiets to the interior ig

therefore easier for Group B households than for Group

a major

iy
=
]
1]
Q
m
m

wWith the above frame of anaiysi
guide 1in data 1interpretation, survey findings, are

(v}
presented in the order already mentioned.

I Socic—economic Activities

The study assessed social and econhomic conditions

C

in the study area. It was felit such ftactors may be
influencing nhot only the present but also the future

suppiy and demand for rural domestic energy.

Estimates for income were inhfTerred from the

respondent’s occupations, remittances from family



“

members and income from cron or Tivestock sales
mast respondents were not ready to divulge their cac
incomes, and sales of Tarm products is usu:

aubtrul

.

as having a

o
=
-l
[}
o
o
w
]
o

income estimates sh

of accuracy.

o
o
(o]
g
i
(1]

Iincome generating crops incliluded coffee, taa,
bananas, avocado, passion fruits and vegetabhle:
Domestic animals and their products sold inciuded

cattie, sheep, poultry, miik and eggs. Despite iLhe

shortcomings in obtaining income estimates, the mathods

see Appendix I), bheing the

o~

used

iy

vailabie was considered useful for the purposs of thi

o

study.

the main occupation in the area is

Casgh income was mainily derived from permanent empioyment

(41%), wage employment (22%) and business (325 . 6% Vory
few (8.1%) had small industries which comprised mainiy

brick making, only done in Group A.




Tabte “1: Occupation of the male .head of the

householids.

jocation % Frequency

| Gacupation Horth East ¥est lzava Division

» Waraqoli Maragali Maragoli

inempioyed 47.30 443 33.3 26.8 7.0
Farmer 00,00 97.4 33.5 §3.3 96.6
Business 2.0 3 53.3 36 5
Smaii Industry i3.30 i - - 8.1
Permanent Employment|{3i.i0 =~ 42.2 ig.7 ii 3 it.g
age Empioyment 26 .60 13.3 20.0 78.8 2.0

N 43 43 45 43 8@

NB : Some respondents had more than one occupation hence

the total percentage is not 100

The average monthily househnold inhcome was
stimated at Ksh. 2365. The figure is however highly
ckewed by a few Targe incomes, considering that the mode

is only Ksh. 900 per househnold per month.
Tne Sabatia Division populace is caonsiderably well
educated with an average of eighit vears of schooling for

maies and six years of schooling for females. The



0
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figures are however skewed by a few oid respondenits who

had Tittle or no formal education at ail.

The average family size and household size were 7.2

-~

9]

and 6.7 persons respectively (Tables 2). The difference

is. because most family members were away pursuing educa-

ibuted to the small

-
ii9]
f
-+
ot
-~
sl

tion or empioyment. This
Tandhoiding which does not provide sufficient empiovment

tfdr all members of the househnold, hence most adults

migrate to cities in search of jobs.



Tabie 2: Mean, mode and median for household income,
male education, female education, famiiy size, household

gize and fTarm size.

location  H=43 N=43 ji=43 Hzdh  H=z180
North East Hast Izava Division
variabie Harageii Haragoli Maragoli
Mean  1B69.0  2375.0  ZB3%.0 2377.0 238R.0
Househoid Income| Hade 620.0 8190 1800.0 140G.0 9pe.e
Hedian 1125.0  1866.0  2200.6 15625.0 1838.0
Wean 8.7 1.6 . 7.9 1.5
Maie Education | Mede 2.0 ii.e 8.0 8.0 g0
Hedian 7.0 8.0 8.0 §.0 8.0
l‘,

Mean i8 6.0 6.8 5.8 5.9
Femaie Education| Heda id 7.0 ii.o .4 7.0
Hedian 8.0 1.0 6.0 .0 7.0
Hean 1.8 7.8 7.2 .1 {.2
Famiiy size Hode 8.0 6.0 §.0 8.0 §.0
: Hedian R0 8.0 7.0 &0 7.0
Mean 6.1 7.6 6.7 6.3 B.7
Househoid size| Hode 6.0 5.0 5.0 6.0 6.0
Hedian 6.0 7.0 5.0 5.0 5.0
Mean i.9 2.0 i.4 1.6 i.7
Farm size Hode 2.0 i.5 0.5 0.8 0.5
Hedian .5 2.0 ik 1.0 ik

o
1F Householid Energy Conhsumption Activities

Common end-uses of domestic energy in Sabatia

rivision inciude cooking, spaceheating, waterheating,

ironing and Tighting. For these end-uses, households



use either one or several of the avaiiablie Tueis Tike
fueiweod, charcoal, paraffin (kerosene}) and in zomo
instances Ligquid Petroleum Gas (PG}, electriciiy,

agricuitural resides, solar and biogas energy. CAnart

from the Tast two, findings for each fuel will e dic-

ussed in this section; the Tast two will be

9

foc
ﬁ' .
ol

s

a. Fueiwood

Wood 1s the most commonly used fuel noi onily

because 1t s gtill plientiful but also

1]

st171 usuaily free or cheab. Of the homes surve

98 . 3% cooked with wood. Hence, imbrovement in wood-
burning technoiogy wouid benefit many in the rural

area

iy

Most househoids (85.6%) felied trees for firawood
on their farms, which they suppbliemented with treoes
bought from neighbours or firewood bought from ihe
market, a proportion of 72.1i% of the sample size (Table
27 Several househoids (75.6%) gathered wood from own
’Qr neighbours farm, along rivaer wvaileys and along

hedges. Firewood colliection in neighbours farm was done

with permission. .



Table 3: Source of fuelwood.

Location % frequency

Source North East ¥est Izava Divisioen
Haragoii Maragoli Maragoii

Feil tree own farm §8.¢ 53.3 44 4 Th.& 4.8
Huy tree from neighbour| 4.0 33.3 83.3 5.8 356
Buy from market 9.9 - 5.5 B6.6  35.3
Gather own farm 3.3 i5.3 PZI! it 181
Gather neighbours farm | 33.3 i7.8 3.4 i 1.9
Gather riversides 28.4 3.3 0.0 333 2
Gather aiong hedges 0.0 6.8 - 0.0 g

i
i ; i 5 i5 TR

HE: Some househoids had more than one source of fueiwood.

The duty of scrounging tor fTirewood is an

activity specific for women and children, buibl more so

7]

children. Of those interviewed, 36.8% said Tirewood

gathering is done by chiidren aione, 19.8% women aione,

while 40.8% said both women and chilidren collect

firewood. wWhile the respondents (all adulits) argued
that by gathering wood, children learn to be Tduty
conscious”, this in the JTong run might not be healthy to
their academic achievements; it cuts deep in their time

]

for studies.



In Group A locations, 91.1% of the homes surveyed

fell trees Trom their own Tarms as compared to 20% in

Group B (Tablie 3). This 1is because Group A is densely
wooded, mainiy due to the Targe Tandholiding size and the

presence of numerous steams (figure 2. This s deeply
rooted in the belief that trees are mostiy pianted along
river valleys while the remaining farm portions are

spared fTor agriculitural productivity.

The proportion of peoplie who buy fueliwood from the
market is higher in Groupn B (61.1%) than Group A (9.9%).
it therefore, appears that, wood, as a commodity on the

cash dconomy increases in value fram Group A to B.

J

i

Infact, firewood usually sold as 32-4 pieces of spiit
wood at Keh. 1 weigh 1 Kg in Group B, while in Group A,
the weight varies from 1.5 - 2 kg. The pattern showing

ssociated

]

wood commercialization from A to B can be
with the avaiiability of the product. A similar pattern
occurs when households that gather firewood are consid-

eread.

& In Group A, 20% of the householids gathered firewood

as compared to 4i.1i% 1in Group B. The differance



indicates the difficuities with which people in Group B
secure Tirewood; most of them have to forage for it.

k¥
The reliative scarcity of firewood expiainsg why in Group

B, people tend to swing to other alternatives (charcoal

and kerosene) whenever there is an opportunity to do so.

Of the six firewood vendors interviewed in Group B,
all but one imported wood from other divisions. The
remaining one, cuts trees from own farm or bought a tree
from neighbours then spiits and sun-dries it ready for
saje- Simiiariy, of the four firaewood vendors inter-
viewed in Group A, all but one imnorted wood from other
divisions; one vendor imported wood from another dis-
trict, Nandi. The remaining two burchased round wood

from Kaimosi in Hamisi Division.

0

Most firewood sold to the firewocod vendors i
illegaily poached from the nearby Kakamega Forest. This
is confirmed by the lTong Tines of women and children
seen carrying heavy headioads of firewood, indigenous in
nature (not usually grown on people’s farms) on mariket

days to Took for prospective buyers. Men are also seen

carrying bicyclie-locads of firewood to markets not easiiy



b

reached by women and children.
The average daily fueliwood consumption in the

~
©
~—
=}
o
o
—l
©
i
Nt

This figure is sikewed by
a few small quantities, considering that the mode is
id.5 kg. The division average of fueiwood used for

cooking, spaceheating and waterheating is 10.5 kg, 1.9

kg and 1.7 kg respectively.

Table 4: Mean and mode of total quantity of fueiwood

used daily; and amount used daily for
cooking, space heating and water-heating.
Locations
Quantity Horth Easi West fzava  Division
{kgl Maragoii Maragoii Harageli
Hean 7.1 1318 124 i2.6 i2.1 i
ised Daily Hode 10.0 4.0 §.5 5.3 id 5
W b i i i7 171 ;
|
x
ised Mean 0.5 1.7 9.6 i6i wE |
Far Cgoking Hode RO 2.0 6.5 2.5 Cl
N 43 &4 45 ij i76
|
Used Mean 2.0 i.7 i@ i i.9
For Spaceheating | Mode 2.0 i.5 2.0 2.0 2.0
] 28 40 38 33 137
lised Hean 1.4 i.0 i.8 1.1 i.6
For ¥aierheating| Hode 1.5 i.0 2.5 2.0 i.0
N ] i8 30 24 80
[
{T:"



The total fuelwood consumed is higher for Group A

(i2.9 kg) than Group B (i2.5 kg). The same iLrend recurs
when considering firewood used daily for cooking, that
ig, Group A (i11.2 kg) and Group B (9.49kg). High fuel-

wood consumption in Group A can be attributed to fuei-
wood availability, reiative insignificance of commercial
fueis, and the relatively Tower fincomes in Group A as
compared to Group B.

Unilike firewood used for cooking, the situation
changes for other end-uses, spaceheating and waterheat-

ing. Scarcity of fTirewood makes these end-uses Tux-

T

(

uries unaffordabie by those Tess economically abl
Hence, Group B with relativeiy higher incomes (average
Kesh. 2608 per month) than Group A (Ksh. 2122 per month)

used more firewood for spaceheating and waterheating.

[}

It therefore appears that an increase 1in income, not

only increases quantity of fTirewood used, but aiszo

!

tems.

fication in the end-use gy:

-

increases divers

b Charcoal
A1l charcoal used in the division is imported {from

other divisions in the district and from other dis

randi District,

(M
%)
0
e
o
|
o
]
o

tricts. Specifically these ar



Hamisi Divigion and Shinyaliu Division where charcoal is

9]

secretly burned in government gazetted forests. in
Hamisi Division, peopie even poach wood from tradi-

t aside for the

0
©

tionally sacrosanct fTorested areas
highly respected circumcision rites. The cutiing of
whole trees for charcoal burning in wasteful earth kilins

accelerates deforestation.

Although charcoal production was not done in ithe
study area, but was a subject of this study, the
researcher investigated charcoal production from various

sites that serve the area. Charcaoal burned in the

forests is transported at night in JTorries and pick-ups

to avoid the watchful eye of forest guards. Charcoal is
sold at a wholiesale price of Ksh. 40 to 45 per sack.

ﬂhe charcoal Taden vehiclies uniocad their cargo at
various charcoal outliets in the division where charcoal
is sold to vendors at aimost a doﬂbie price of kKsh. 2RO
to 85 per sack. The vendofs sell charcoal to customers

at Ksh. 90 and Ksh. 24 per sacik and “debe” respectiv

©

sinhce a sack has about six “debes”, then the cumuiative

cost per gack for those who buy in “debes” is kKsh. 144,



The escalating cost of charcoal mositiy affect

]

Group B householids. This is attributed to the high

damand for charcoal in Group B (82.2% of the housenolids

'

surveyed use charcoal) than in Group A where oniy 70%

use charcoal (Table 5). 1In Group A, charcoal is sold Lo
vendors at Ksh. 70 per sack, who then sell to customers
at Ksh. 80 and kKsh. 18 per sack and “debe’ respectively.

Tablie 5: Charcoal Usage.

% fTrequency of households which:
Locations Use charcoal Doesn’t use Total
i

i| =45

North Maragol 73.3 2807 i00.0
East Maragoli |[n=45 66 .7 33.3 100 .0
West Maragoli |[N=45b B4 _4 i5.6 100,90
Izava N=45 80.0 20.0 i00.0
Division N=180 76 .1 23.9 i00.0

The variation 1in the price of charcoal refliects the

relatively greater scarcity of fueiwood in Group B,

which means the demand for other fueis wiill be greater
PO -F - - — . e - . . . ) - . PO .
thanh in Group A. The differences in demand dictate that

prices respond to market conditions.

Uniike in Group B, charcoal users 1in Group A have

the atternative of buying charcoal directiy fromcharcoai



for more than 10

trek
Division

1
burners. Charcoal burners
:kﬂometres from areas like Kamuliembe in Hamigi
in Group A. This is common during
shoots up. These

I charcoal

rainy seasons when demand for charcoal
peopie sell a sack of charcoal at prices ranging from

38 .9

A

'
;

howaver enjoyed by Group A house-
; 9%

This advantage 1is
holds only during raiﬁy and cold seasons,
- v .
of those interviewed in this area said charcoal is not
aiwayg available, compared to only 1.3% in Group B. The
high deﬁand for charcoal in Group B assures venhdors ahd
burners a steady makket all the year round, hence char-
coal is always available.
L of charcoal used daily is higher
in Group A

amount
2.2 kg

The total
kg) compared to 2.
wheh charcoal

shown

.,

-
»
(2

Group B (2.9
miiar pattern

for
(Table 6). A 51 is
‘ is considared. This finding
charcoal

used

used for cooiking
surprising, especially if the quantity of
availability, relai income
in Group

should retliect charcoal
Teveis and fueliwood scarcity. As already
is more available, incomes are

=i
T
3]
]
o
%

e
o

chiarcoal

B. Tocations,
relatively high and own-farm fueiwood

.




Therefore people have to buy

carce

[7p]

heating and water-heating.

fueiwood.

chat

coal to

suppiaemeant

the

Mean and mode of total quantity of charcoal

and amount

used

oy

quantity Herth  East #ast Izava Bivigien
{kqj Maragoli Maragali HMarageli
Charcoal used Hean 21 2.4 2.4 7.8 2.
Daily Hode i.5 2.0 30 1.5 i
i ik 39 g
Charcoal used Mean i@ i8 2.0 .G KA
for Cooking Hode i.5 i.5 2.0 2.0 2.0
] 3 i8 Kk 24 137
(harcoal usad Mean 1.4 i 1.0 i i1
for Spaceheating| Hode 0.3 i.3 1.3 1.0 ig
K 23 21 3 25 160
Charcoal used  |Mean 0.7 i1 0.8 0.8 0.8 ‘
for waterheating|Hode 0.5 0.5 1.4 0.5 i
N 1i 7 E i6 3
However unfamiliiar patterns are gzor

charcoal end-uses.

1
‘apaceheatit

than 1in

1g

waterheating

is

Group B

i
\

higher

charcoal .

For

Kg).

in

ihstance,

The

Group A

rame Lrend

=

that
pace



ing and waterheating. This is

Juiy. This

in Gro

financialily

during a rainy and

is the period when

up B,

ablie

prices for che

households can

space and waterheating charceal.

cooking and

veyed using

karosense for

Us

]

Tighti
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Tight

two householids use
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ng, with oniy

waterheating

o

for cooking

hecause Lhe

Groun A

charcoal cheaply from charcoal burnersg

{

stable in both cold and warm seasons. Henoe

commit

(kerosenea )

remain

exira

‘E S na

the K

study was

fairiy

Gash for

iniy for

ames sur-—

{(Table 7). More peopio

in Group B cc

up A. Most households (98

ing, while the

mparaed o

difference representing



Table 7: Uses of paraffin

Location % frequency

iises Horth East Wost Izava Divisior
Waragoii Maragoli Maragoii

we.0 o0 989

Lighting 956 i04.0

Cooking 133 2.1 dd 4 427 30.8
| Water-heating 2.3 - - - 0.8
I

| N 43 45 43 43 i77

HB: Some househoids use paraffin for mere than one
purpose.

definite switch to

o

It is evident that there is
kerogsene ftor cooking when there 1is an increase in cash
income . A large proportion of homes in Group B with an

average income of Ksh. 2608 per month use kKerosene for

T

cookingtas compared to Group A with an average monthiy

income of Kgh. 2122 The switch tTo kerosene could bhe

attributed to the fact that it is easiliy transported, is
refatively inexpgnsive compared to other commercial
fueis, can be utiiized by less expensive .equipment and
iz bought in smalil quantities.

Paraffin av&i?abiiity is a problem in the study
area, sinhce 82.7% of the respondents gaid it isn’'t

always available. Petrol station managers saild trans—



-

partation from majior depots is the main constraint.
This 1s because the main depot serving the area, Nairo-

bi, ‘is too far that any smalil probliem in production and

distribution is hidhly magnified. ;

0

]

It might 1ook exceptionail that 33.3% of the,B re-

. * %
. .

spondents in -North Maragoeii said paratfifn is aiways

avaiiable

s~

Table 8). This 1s because until recentiy,

this area did not enjoy cliose services of a petrol

-,

station. Hence they are used to buying kerosene in

"

mall quantities from shops. These second-nand dealers

= 1)

erry kKerosene ftrom ftar, such that, at tTimes of short-
ages they get it fTrom as ftar as Kisumu. Theretore

despite the high charges, they ensure that paraffin is

P .
Avariabtiiny 3 rreguency
N 5 Mol aiways Ko Response talai
Lacat@cn;\\\\\ avatlabie avaiiable
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in Group A. Similariy Group B househoids use more

paraffin per day (average 237.5 mi) than Group A with an
-
average of 165.5 ml per day. TFhis is mainiy attriblted

4 -

Lo the fact That Group B househoids experience maore

.

fueiwood scarcity probiems than Group A. Hence the

B #
.

tendency to switch to alternative fuels is higher.

d. Ligquid.Petroieum Gas (LPG)

The. better-off rural households invest in LPG
stoves, mainly used for coocking. However, LPG, because

it is expensive contributes less to rural cooking. Ot

the housecholids surveyed, only three used the gas.

ATl tThe households using LPGE for cooking indicated
that they only use it occasionally, especially when fast
cooking is required or when the househcld has “special

rs that The use of LPGas 1in

o
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guests . nerefore, 1t appe

the rural areas, though a necessit
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tion of one’s increasing social status.

e. Electricity
Eiectricity, tThough not a typical rural domestic
energy, is used by a small {(8.1%) but increasing propor-



tion of househo

are gonnected to the

anioy continuous suppliy.

AT11 households use

run electrical equipments

Oniy two householids used

Monthly charges vary

tion of individual

=
0,
i

paid more that

Of those interviewed,

tricity arguing that with

dren would study properiy

alact

ot
)
o
m
o
-
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2
et

wihie have buiid

wired, in expectation of

tricity grid through the

propos ed by the government

Agricuitural Resi

national

alac

Tike

greatiy

and perform hatier
e

permanent houses

Agricuitural reasidues

was used by 91.2% of those

electricity

using

Pronico

grid,

tricity. - Ffor Tighting amd to

radio and televigsicon.

“Faity faor

alectr ironing.

depending on the consump-

None of those interviewsd

interected in alec—

Tighting their chili-

in achood.

s o high that most

ity

coa have had Them

main oloc-

ication Programme

T, ! Lute

substitute to woodfue

as a

interviawed This



ia an indicator of the difficuities with which house-

ﬁoids procure fueiwood, especially for cooking. The

most commoniy used agricuitural residues are maize cobs
(91.1i%) and maize stalks (83.4%). This is because maize
is the most commoﬁiy and frequentiy grown food crop in

o

the area and henhce the residues are easily generated.

Tabie 9: Agricultural Wastes used as Fuel

Location % frequency

_ Horth  Easi Kest Izava  Division
¥aste Maragoii Maragoli Maragoii
Maize cobs 95.5 3.1 9.1 85.7 $it7
Haize stalks 97 .1 B0.0 889 73,3 834
Tea prunings 57.8 5.7 4.0 o 41
Coffea prunings 578 471 768 5.5 364
Cow dung 207 - 2.2 8.9 i3
None - 4.5 8.9 8.9 1.3 5.4

Some househoids used more than one agricultural waste

e

i
Otner residues used are tea prunings (43.9%) and

used despite

o

coffee prunings (35.6%). Tea prunings ar

the Agricuitural Extension (Officer’s advice that they

should be Teft on the plantation to form organic manure.

o
s
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Most fTarmers were aware of this advice, but nev

~+1

elt they had no choices but to use the residues.



11 farmers who use these residues had planted

af them borrow from

0
s

fee and tea or maize. Mo
neighbours and relatives. Some respondents said they

» cobs from as far as

M

get a substantial supply of maiz

I

Kitale in Trans hNzoia DRistrict where residents have

littie use for them.

19}

Onily six households used cow dung. Thage were

cow dung To

mainiy old women. They however did not usc

cooik, but to praeserve fire. They asserted that dry cow
dung has the rare property of burning extremeiy sliowly

that by the next morning, fire could still be glowing.

~
O
~

Therefore, they didn't have to spend monay on matches.
Most of them, however, admitted that their mothers used
cow dung specifically to cook maize and beans mixture

ovarnight.

111 Causeg, Effects and Solutions to Woodfuel Scarcity

An cbservation of the woody biomass density re-
.. vealed i#hat Sabatia Divigsion is a heavily wooded area.

It was hence concliuded that, the obgserved fueliwood

£k
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shortage might be due to social and cuitural forc

within the househoids that determine control over wood

production and utiiization on the fTarm.

Most respondents said that there were no socic-

cultural factors which restrained women from cutiing
trees for fueiwood on the farms. However the
respondents, both male and female, added that oniy a

smalil tree can be cut with the woman’'s authority and by

a woman.

ATl those interviewed admitted that a JTarge tree
, N, . - = . - _ . . .
cannot be cut for firewood aione. Instead, ohe buys a

small tree to cater for temporary fueiwood supply; ©o

Tast for as Tong as a buyer for the tree i found, after

which, the branches can be used for firewood. There—
notential to

fore, the use of trées which have the

generate cash income or to provide construction materi-

als is considered unacceptable in this area. This

b1

induces artificial fueliwood shortages.

Of those interviewed, 82.2% said that 1t is a taboo

for a woman to pliant trees. To expliain this, old men

Q

said that in old days plianting of a tree,

]



shrubgs demarcating the boundary symbolized Tand ownher-

ship; uniike procurement of a Tand title deed today.
The oid men prestigiously emphasized that in their

customs, a woman is not supposed to own land, hence by

inference she is not supposed to plant trees. It this

~

is done, she wilil be undermining the man upon whom the

authority to own Tand is solely bhestowed. For thi

w

hahaviour, the woman evokes the wrath of the spirits ¢

[
-+

the dead, which punishes not oniy the woman but the
entire family, especialiy the man. Hence, the man

v

vigilantiy guards the woman to ensure that this taboo ia

not violated.

Only 17.8% of those interviewed denied perpetuation
cf such taboos and beliefs. However, all femaie

respondents who denied the existence

-~
]

f these taboos had

(

not pianted any‘trees in the homestead. And, the maie
respondents did not alliow their wives and daughters to
piant trees. Hence, it can be conciuded that while a
few respondents (especialily the educated and the
retigious) denied the existence of such beliefs

, the

truth 1is, these taboos and belii

i
oy
hH

are gtiliil



Although 82.2% of the respondents admitiaed the
existence of these taboos, 432.2% did not know the reason
hehind the restriction. Some of the reasonhs advanced
f@? the perpetuation of these taboos in order of
1mp9rtance inciuded: failure of the wife to give bhirth,
death of husband, giris fail to get married, women die
eariy, and it 1is a sign of disrespect to the husband

B o K g e ] 5 i & % = _\~.
(Tabie 10). ATl these reasons converge on the focal ™
point of marriage, where in the Luhyva customs, fTailure

to give birth or to get married was and to some extand

is still considered anathema. . pa

Location § Frequency

keason North  East ¥ost Izava  Divisien

Maragoii Haragoli Haragoli

Hustand can die e i2.5 2.5 1.3
¥oman die early 7.7 5.0 2.3 g1

[
f=s
Tl
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el
g
& 2

Wife can't give birth

Girl not married 137 .0 AN 4

Disrespect to hushand | 237 0.0 6.3 B.A 0 115
Eéason unknown 479 i7.5 53 L il 7
N 33 4] 44 31 j48

NB: Some respendenic gave more Lhan one reason.
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Deliberate agroforestry

interpianted with agricultural

only 17.8% of those interviewed.

Sesbania sesban was planted,

dione. More people (30%) pr

up B !ooatiens compared to

C.

where woody

crops was

Onily one

practiced by

tree apecies

tor ftueiwood
acticed agroforestry in
only A.6% in Group A. it

-

appears that the hardships experienced by Group B house-

holds to procure fuelwood has

accepting the hitherto unacc
production.
'
The respondents said the
and crops because as a rule,

the same farm unit as trees

epted

y don’

methods

i, inte

censitized them into

of woodfuel

rplant trees

crops are not pilanted on

becail

S0 Crops

retarded growth. Thias ig attributed to

awareness the farmers have about

The scanty Knowledge on agrofo

by the farmers 15 refliected

v

pilanted in the area. Eucaliy

on  trec

lt‘
iyl
ot
\.(:
o~
!

might have

the Tittlie

agroforectry.

most common tree aspecies, plianted by 93% of those inter-

beocau

v
=
o
Q
o

viewed . It was 1

and Targe size when fulily g

W
)]

oOr

rowhy

Pooplie, howaver



showed a digliking to this tree sapecies egpeciaily when
grown along Tand boundaries or close to farm portion set
agide for crops. It was believed that this tree had a
drying effect on the so0il because it absorbs Targe

quantities of water and makes it to JTose its fertility

~
£
0
o+
o
et

upressus species are the gsecond common Treog,

It was 1iked and

F.L‘
=
et
(D

pianted by hh_ 1% of the study s

digiiked for similar reasons as Eucalyptus species.
s “

Eucalyptus species are often planted in marshy
areas and along river valleyvs where the suppiy of
abundant water 1is assured. This expiains why respond-

ents in Group A, naturally endowad with many sitreams,

marshy and swampy aresas, plant more Eucalypius

o
( l'
™
o
™
L
T

(average 95 trees per vear per householid) than responic-—
ents in Group B (90 trees) which has fewar streams,

marshy and swampy areas.

leas around

&

The desire to piant Eucalvpius spe

wetiands 1 so high that one respondent commented that

During the demarcation of land toe allocate to the

"amily members, brothers filerceliy quarrel and
S50

metimes it ends up in a




each ciaims the right for the porticen close to the

’

wetlands, (AkKaenga, 19%1 persconal communication).

Daapite the observed preference for Eucalyptus

te planting cliose to rivers has been banned by

mn
T
(1]
o
P
©
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the governmaent . This was confirmad by the Divisional

Forest Extension Officar. Other than Eucalvpitus and

(13.9%) Tlike, Croton megalocarpus, Markhamia, species,

Eigon teak, Croton macrostachyus and Ficus species

(i

amohg others. Fruit trees planted incliude

quats avocado and oranges among obhers. Fruiit troes
| |

‘not oniy suppiied fruits, but their branches were oo
piced to supply fTueliwood. Shade trees commoniy planted

inciude, Terminalia mada

mimosifoiia, Lantana camara, dNerium oleander a

Schinug molle among others.

Macsopsis eminii, Pinus patula and

An aver: treas per household were planted

.,
o
(O8]
M
o
o
sad
far
X

aniah

in 1990 . Thia figure appears high anough to rep

the trees cut for various npurposes. However , the figure

is exaggerated since 65% of thogse interviewed said




.

by Tivestocic.

Of the homes surveyed, i2.2% did not piant any
trees in the year 1990. Topping the Tist of reasons
given for not plianting trees is shortage of Tabour or
piainiy put, JTack of somebody to piant (40_.9%). This
finding is not surptrisng because most respondents were
women whose husbands and children were away fTrom home

for Tong periods. Sihnce, as already observed women do

-hot pliant trees, anhy growing season without a maie

]

member of the family at home goes without any tree being

pianted. Other reasons which were prevailed include,

fand scarcity, Tack of money to buy seediings and

Tablie 1i: Reasons given for not planting trees.

Location |% Fraquency

keasan Horth East west fzava Divigion
Haragoli Haragoii Haragoli

Laud Scarcity 7.3 .0 5.0 - 22.7
Labour Shartage 213 5.0 30.0 331.4 4.9
Lack Seediing Money 7.3 - - - a7
Laziness 9.1 - 5.0 66 8 237
Totai 00.0  i06.0 009 o9 g0
h ii i i 3 i




The yearly average of trees planted is high (i40)

for Group A than fTor Group B (132). This does not

dqucation

T

appeatr proportionate to the average income and

Tevel for the two areas. Farm size, however, appear a
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strong determinant of the number of tre

because Group A with Targer landhoiding (1.95 acres)
.

pianted more trees than househoids in Group B wiih

Tandhoiding of 1.5 acres per househoid.

The respondents identified six major purposes of

), of which fuelwood, buiiding

P

trees planted (Table i
and saie.prominent1y featured. Sihnce the majority of
the respondents were women 1t is understandable that
fﬁeiwood should feature strongiy. Ninety eight per cent
of the respondents used trees for fueiwood and builiding,

while 93% said trees are for salie.



Tablie i2: Purpose of Tree Planted

iocatien | % Freguency
Purpose North  East West Izava Division
Maragoii Maragoli Maragoli
Fueiwood 88.2 0.0 i00.0 i00.0 $7.5
Buiiding 9i.2 100.0 1600 i00.¢ 981
Sale 76.5 978 97.8 i3 930
Fence 7315 9.5 - 8.8 i2.1
§hade 4.7 §.5 4.5 4.7 i1
~ bruits 0.4 4.8 4.3 1.9 9.8
N 34 47 i ij 158

NB: Some respondents stated more ihan one purpose

maikes them S

T

«

0

The confiicting competition for tr

vaiuabie on the market economy that their use for fuei-

i

wood 1is reiegated to the periphery. Trees are seen to

'

have been “put on congtructive use’ when solid for money

or when used for construction. his introduces artifi-

cial shortage of fueliwood.
Several causes of woodfuel scarcity as summarised

in Table i3 were given by the respondents. Most, have

been discussed in the preceding text.

L <



Table 13: Causes of woodfuel scarcity
Lecation ¥ frequency
Cause Horth  East ¥est izava Division
Haraqoli Maraqoii Maragoli

Popuiation pressure 20.0 3 13.3 i5.7 i2.1
Laziness i7.8 86.7 484 79.4 383
Lald scarcity 533.3 80.0 5.0 80,0 BH.4
o repianting 771 5.8 5.5 3.3 6.7
Preference to crops 25.% 43,0 24 .4 i5.8 0.0
Lack river vaiieys 27,7 §.8 4.4 1.7 .4
Ho more pushas 78.8 B8 20.0 3.3 13.3
Brick burning g.4 ii.d 2.2 - 5.6
Overdependence on wood 5.5 B.Y 5.5 i7.8 4.5
Priority for cash 0.0 id.d 3.3 2.3 i2.3
Heighbour Compiains 6.8 28.9 - - 2.8
Lack money for geediings |i3.3 id i4 2. 6.7
Lack of care for seediings|id.3 712 227 5.6 3.5
N i3 45 45 45 150

NB: Some respondents stated more than one cause.

b. Effects of Woodfuel Scarcity

Traditionalily the Maragoii peopie used to keap

firewood in a store locally referred to as “ilungu’ fTor

awood fTor heedy

—

two reasons, to dry-up and to store i

% of those interviewed kept

L

days. However, only i

firewood in store. Even then, of those who stored
firewood, onily 2% kept to use it in fuiure. The rest

i

(98%) put firewood on "ilungu’ to dry it up.



More households (28.9%) stored firewood in Group A
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ag compared to only i4.58% in Group R
Group A has a large Tandholiding, has numerous sthraams
and therefore had more trees for firewood. Group H

households mostiy buy dry firewood from markets. The
smaii number of pebpie storing firewood is an indicator
of the embedding woodfuel scarcity in the area.

That most peoplie don’'t store firewood does not mean

o]
i

they aiways use dry weod. The truth is, firewood is so

scarce that there’s none to store. Instead, wet wood is

Tl

e
©
i

|

hurr1eq|y sun~—dried before being used haif dry.
haps, this ig why 67.8% of those interviewed experienced
stmoke probiems in the kitchen. Those who did not
experiaence the smoke problem (22.2%) used wood that was
complietely dry, had well ventilated kitchens, mositiy
used charcoal and kerosene or had built asmoke dispeliing
dhimneys.

About seventy ninhe per cent of Group A households

experienced smoke problems comnared Lo only

i
(9%
~I
3€
—

Group B. This g because most people in Group B use dry

o)

wood readily avaiiablie on mariket, and further, most of



them had a high propensity of changing to charcoal and

is in contrast to the relatively low income household in

Group A who mainiy use firewood for cooking

s . Specific smoke associated problems incliude eve
ing and smell in clothes. These probiems are associated
with high indoor air concentrations of biomass fuel
smoke, which yield high emissions of a number of air

poiiutants inciuding suspended particuiates, hydro-

carbons of several categories and carbon monhoxide.

Whilie 1ite hard fTor many peopie to contempiate using
wel wood fTor cooking, some people in Sabatia Division

find it hard To get even pooriy dried wood. when the

already bad situation comes to this point, many families

go without cooked meais. Of those interviewed, 25.6%

admitted that on several occasions they miss To cook.

Extreme scarcity of firewocod ig experienced during

rainy seasons when collection of any burnable material

iR et
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s nhindered. Of the 74.4% thalt never miss To cook

because of fTirewood scarcity, most of them struggie hard

To cook. Indeed, onhe woman said tThat,

I would rather, split up a piece of furniture or
pull down the fence for fueiwood than allow my kids
Lo go without a meal {Lancgwa

communication

on )
Increasing tueiwood scarcity is aiso refiected 1in

Keh. 25 1in this area. This, compared To the presen

et

price of Ksh. 90 represent a price increase of 260%

inside of a decade

Uniike the present state where aimost

[0\
(8]
o1
B¢
&
-+
ot
.
)

househnoids buy firewood, oniy 5.5% of those interviewed

bought fTirewood 1 vears ago. The rocketing prices of

0n

woodfuel indicates that the woodfuel situation will

reach critical levels fTaster than iL was previousiy

suspected.

’ .
Lol Solutions to Woodtuel Scarcity

In order of 1importance the respondents felt the

increasing domestic energy problems couid be alieviated



as rtCoiiOowWs pianting more Lrecs Huse Ot alternative

+

fuels, planning of familiies, securing more iand, subsi-

dizing the cosit of petroleum based fuels government

providing more Tand, use of impr ;, practicing
agroforestry, provision of seedliings by government, and
using firewood conservatively {(Table i4). A Tew (4.5%)
seeméd to have inen up hope of Tinding sociutions and

deciared that they did not know now the woodfusel scarci-

0

Table 14: Scolutione to woodtuel scarcity

Lacation % freguency
. North  East ¥est Izava Division

Solution Haragoli Maragoii HMaragoli

Plant Hore trees g8.4 Bg.7 B2.7 11.2
Government give land 3 i5.5 §.4 143
Pian famiiies 24.% 24 4 74 4 .7 1.7
iise alternative fuels i1.4 i5.3 4.4 42.1 i3y
Pracitice sgroforestiry £.% i 22.7 28.% 6.1
Buy more land 744 1.1 3.5 6.7 244
Loverament provide seediings| 31.1 1.1 6.7 133 5.8
Use improved sioves , 8.9 20.0 22.3 131.4 16.2
Subsidize fuel cost 13.3 35.5 15.8 20.0 21.0
Congerve firewood w.e . i1 T 8.7 5.3
None 2.2 E.48 6.7 2.7 4.5

i 45 43 43 5 . 180 b

NE: Some respendents stated more than one solution

E
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measure against the prevailing woodfuel scarciity was by

Ting more trees. However, most of These peoplie were
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suggesting the plianting of Eucalyptus and

species, mostiy planted for commercial gains rather tThan
Lo satisfy domestic energy needs. This 1s supported by
the fact thalt onhiy 1i6.1% of those interviewed saw agro-

LPG and electricity fTor cooking, especially Ttor those

who can aftord them couid alieviate the scarcity prob-

fems. Those wha cannot afford the cost of the fuelis

prayed tor governmeni subsidies.

Few peoplie (i6.1%) felt deliberate agroforestry, if

practiced 1is a potential soiution to tThe probiem.

However most people (96.8%) Telt the government’shouid

0
-
o
o
»
(]
o

_provide seediings of agrofrestry trees. Thi
baﬁk in the planting of these trees becauge uniike for
Eucalyptus and Cupressus species whose nurseries were
prepared by The ftarmers, none of tThose interviewed had a

nursery tor agrotforestry itrees.



tncreasing the supply of woodftuel or
through appropriate conversion Lechno

be a solution To The Tueliwood scarcity.
amount of wood burned is determined by tThe
peopie using 1it, then population control

te the
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whiile many peopie feel

.i

¥

roportion of tThe

ig a solution Lo
s handy because

reducing the demand

24 _4% fTell they shouid buy tTheir own

government should provide

logy aione cannotl
Since the
of

number

maasures should

of the respondents felt acquir-

scarcity probliem. of
land, wnile
iand. It

iand is a priority

solution tTo fuelwood scarcity, many pecplie cannot aftord

.3 . i ¢ . .
buving their own pieces.

Theretore,

to face the prob-

Tem, strategies tailored on the principie of wise and

4

constructive use of the ravaiiable

empioved.
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a solution to wood scarcity probliems,

i1 farms should be-
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Lnose interviewed stated use of improved stoves, whnlte
ib.5% stated conservation of fTirewood. when tThe re-
spondents were asked now They couid conserve wood, The

necutiarity of The lTast sciution 1s identified. The

more agriculitural residues and by missing some meals.

gested diversiftied soliutions, and yet domesiic enhergy

v Woodfuel Production and Conservation Methods

o

More than half (87.32%) of the households surveved

-

got seedliings from their own nurseries, (Tablie 15}.

N
N

More people (72.2%) get seedliings from their own nurser-—

ies in Group B compared to Group A locations (82.2%).

RN

It could' therefore .be said that, Group B householids have

learned to be seif reliant due to comparativeiy more

serious fuelwood scarcity.



table 1b Sources ot trege sSesgliings
§ Troaupng
squree NOrtTh £a3T ®egl izava Divig
Karaen Maragqeil Maragoil
Wy MUFCAr 7 T3 %
Uwn i :'c'r."{;' f8,8 HI
Biv fram padAavioair 7w ' Gn A
uur troem 5::!5:!'._".".‘! o~ < 2. U
Buy from
aursery i.d £.4 133 IV
M in iR iR in P50
1 L] L] @y ad toy
HED  SOMEe NQoUSencifs ol seefiings Trom HMore Lhan ope source.

e

More households (47.8%) bought seedlings from
neighbours in Group A compared to onty 33.4% in Group B.

Thi could- be the reason why 1in Group A, 20% of the

0

respondents said seediings are not easily availablie as
compared to only 2.2% in Group B. This 1s because 1in
Group A, mosi people got seediings from other sources

hence theé timing of the planting period was poor.

., Seediing availabiliily is nol a mgjgr obsiaclie Lo
T e - .

tree planting in the area. Of the 180 households sur-

veyed, only 20 found it a.probliem. Failure to gét

anough seedlings was attributed to irregularity of

rainfall by 70% of the respondents. This reason 1is

Y



casiiy disputabie because kakamega District 1s one of

The weltest parts of kenva receiving rains ftor an

average ot Y months in a vyear. OTher reasons given ftor

failure to get ehough seedliings incliude, Tong distance
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Cooking 1in Sabatia Division 1is mostiy over open-

% of Those 1interviewed,

fires. Trhis was tTrue ftor 98._3

(Table 1i6}. This cooking i suppiemented 1in variou

o
n

0

homes with improved firewocod stove (1.75%), improved
charcoai stove (23.9%), ordinary metal charcoal stove
(81.2%), paraffin stove (B7.2%)

, and LPG stove (1.7 %}.

Tablie 16: Cookstoves Used

Location | % frequency

Types~of Stove - |Worth  East gest Tzava Division

Maragoii Marageli Maragoli

5
Three stone stove 100.0 ie0.0 60,0 93.3 98.3

improved firewood stove| - - 2.2 4.4 1.7

Improved charcoal stove| 6.7 2.7 R 26.6 33.9

Ordinary metal charcoal| 884 g7 2.3 B & §1.2 .
Thi-siov 2.2 - o 4.4 = 1.7

Paraffin stove 3.1 35.8 842 a2

H 5 45 iz 4z 8¢




The Tendency Lo change to fuel

IS
L

targeily influenced by the househeld income and

Y dency 1s higher 1in Group B
Tocations which have higher incomes than Group A. And

tand nholiding, have a

all per capita woody biomass available.
The tThree households using improved firewood stoves
were 1in Group B. Similariy, the largest proportion

{32.2%) of those using improved charccal si

Group B compared to only 14.5% in Group A. This can be

seen to mean that peopie tend

tion measures TfTaster when the

criticail

Just Tike the 1improved fTirewood and charcoal

es Ttollow tThe above trend.

However, tThigs tirend reverses with ©The ordinary metal

charcoal stove. More pecple {(90.1%) use this stove 1ir

0
Group A househcids compared To only 72.2% 1in Group B.

ade of uninsuiated material and therefore

b3
o
0%
it
m
n
o
o)
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rvation methods.

(9]
£
M
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It 18 of interest To note tThat not every househoid

that owned The above stoves used Them. For instance, cof
the 1035 househoids That owned paraftin stoves, oniy 40%
used the stove reguliariy. This suggests tThat, whitie
many housencids had at one Time relied hneavily upohn

kercsene and charcoal, The more Than 100% increase 1in

price had Torced numerous nousehoids To use subsititutes

the 432 househcids owning ?mprovec charcoal stoves used
them reguiarly. This means tThat once a person 1is coh-
vinced to buy an improved stove, tThen he/she uses it
maximumiy .

Only a quarter (25.8%) of the homes surveved used

improved stoves. It was imagined this could be because
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of lack of awarenessg. Howeyer, T8

hhad heard of or seen these stove
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awareness includes, heard on radio or from friends, seen

p)

in market areas, or read about them 1n newspapers and
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Aflthough many pecpie (78,32 were aware of these
stoves, an egually high proportion (74 4%) did not use

Them. Hence being aware of the stoves atone does hotl

appear to be The main reason behind adoption of these

stoves For, & targe preoportion had heard of or seen
These sitoves, but were net aware that They could consid-

of the respondents said the stoves are very expensive
(Table 1(}. However, it was found out that there wasn’'ti
much difference in the cost of 1improved stoves and the
ordinary charcoal stoves. The retail price for the
improved charcoal stove at Chavakali Market was Ksh. 95
compared To Ksh. 65 for a simiiar ordinary metat

charcoal stove. The difference of Ksh. 320 couid be

recovered within a chort time through charcoail savings
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HB: Some respondents gave more Than one reason

Other reasons given fTor not using ftuel saving

stoves inciude, inavaitabiiity (i17.7%), Tack of interest

Ml

(25.4%), stoves are delicate (8.5%) and 33.1% biamed it

(.

on lack of awareness. Most peoplie said the stoves are
soid far, and whén commuting costs are added, the stoves
become unafttordabie. At Teast 25.4% ot those

interviewed were satisfied with their present cooking
methods and did not see the need of buying improved

stoves. This could be attributed te ighorance of tpe-

advantages and benefits that accrue from using improved



Advantages of improved stoves given by those using

Them, T ordet ot TmbhorTtance 1nclude | Lhey &ave
charcoal they cock fTaster, are accident Tree and keep
The room Tidy. Az expected, most of tThem (Y986%) said

improved stoves are energy efficient, hence at any ohe
Time a small amount of charcoal 1s used compared To The

ordinary metal cookstoves.
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of the respondents said that improved
stoves cook fTaster than the ordinary metal toves.

bhecause the 1improved

o]
=
o
)
o
r! -
)
o)
o
Q.
<
o
-
¥
0
(o]
)
0y
o
5
o
-
o
o
—l
-
0
o
Q

stove encloses fire, which prevents wind from carrying
heat away by forced convention. This aiso enables more
of the hot gases 1in the fTire to transfer their heat to
the cooking pot. Theretfore the wall built around the
_ffre Timits heat Toss by radiation to the atmosphere and

re-directs heat onto the cooking pot..

Fourty-tour per cent of the responhdents said

improved stoves are accident free, This 1s due to the
*

presence of a ceramic Tining which insuliates the fire,

nence children are Tess 1ikely to suffar burns. It 1



ta 1 11y of By
0 of 1Ls structure. The bel design
great stability, and 1Ls extended boltom provides encugh
room fot , and by sc doing keeps the :
d".
inciude, they
{(Z4%}, are heavy and therefore Te handie (20%), are
{(14%}, and are expensive {14%). It was
expiat that, if the TATT - break ecaciiy

and Lhnat when water snilis on

clay 1ining

casiiy disintegrate. They further compiained that ih
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their stability, 1t was argued that they cannoi be
nandied easily by children; hence the chances of
breaking were high. Thirty-four perper cedt of the

respondents argued that during colid seasons, tThe stove

are digadvantageous since they could not spaceheat.
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onserve anargy

energy

itchen. Tablie

o

. This

manageman

iR

gives

determine

respondents

The

Kitochen Manage

T Tec

management Techniques can
ause tThe ways in which
each kitchen' s energy

were 1

ment

nTaerviewed

on the
practiced 1in The

Tec

nnigues

cLocatien

Technigue Nerth £ast ¥est Izave Bivigion
Maragoli Maragoli Marageli HMaragoii
fooks with siezn 8.7 i7.8 1.8 ii.g 3.6
Sozks long cooking foods| 84.4 88.7 489 83.9
Extinguish firewood 53.3 §8.9 81,3 i 33.9
i Extinguish charcoai g2.2 53.3 g82.2 88. 4
% Plans cooking 5.4 81.8 4.4 91.3
{ Covers cooking pots Wie 100G 1600
| ses aiuminiva pots onty| 2.2 » 8.8 4.4
Uses wood instead of
charcoal 7.2 3. 5.5 5i.i &bl
kiways uses drywood 5% 3 53.3 888 .5 71
lises spiit woo LR 5.3 8.3 95,5  91.3
lises & wind shieid 7.7 20.0 244 3.3 18
Makes fire big enough
for a meai §2.7 77.8 81.1 B6.7 4.4
Boile foed siowiv 7.7 ib.k I AR I B b Y
Cut food inio small
pieces 65.7 1.1 73.3 6.0 8/.®
Teach children to
conserye 106.0 100.0 108.48 100.0  180.0
N 43 45 45 i 180
NB: Percentage fregquencies inficale oniy Those who praciice Lhe

technigue.



MosT of The seiected Kilichen managemeni Techniques

of tThe househoids surveved.

use of ailuminium pots, use of wood inst

ibl

n

whenever pos a windshield for a 1ighted

o
o
C
0
o
(%]
-.+

(

fire.

The proportion of peopie praclticising These methods
is higher 1in Group B householids Than in Group A. This
finding is as expecied because Group B housencoids are

found in an area where fuelwood scarcity is more severe
than in Group A. Hence most of them buy fTirewood and

charcoal usualiliy 1imported ftrom other areas. t is

expected that they be more conservation conscious than

their Group A counterparts.

V. Advice given toc Farmers

The study investigated the roie piayed by government
. i '. 7 : .
and non-government agencies tTowards estabiishing

effective methode of domestic energy production and
, -

conservation. egponges Lo this item are given in Tabl

(N
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Doesn’t get advice 4.4 8.7 808 5h .8 8i.7
|
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More than half (61.7%} of Lhe respondents were nct

on woodfuel production but not conservation. Sources of

advice were varied, but most got advice at barazas and

~t)
o
i
[iX
-
o
o )
iy}

MosT peoplie were not adviced because in The study

R

area, it is not usual for women ©To actively attend
pubiic barazas, hence advice is mostiy given tTo men.

The few women who were advised, usually got thie advice

i

1 for a government

L3 .

representative To address mourners on recent government

o

at funeral services. it ds ‘usu

poclicies.



AT the chiefs’ baraza, severazl government official

0

Tike Forest Extension Officer Agriculture ExXtension

L

Officer and Officials of Kanu-Maendeliec ya wWanawake are

invited to address the publiic onh new 1deas 1n

development and technciogy. Among tThe advice given Lo
tarmers incliude, that they: should plilant Trees during
evary rainy season, should not unhecessariiy cut Lrees,

(

To confirm the responses made by tThose interviewed,
further 1interviews were organized ftor the Divisional
Forest Extension Officer, the chairiady, Kanu Maendelieo
va Wanawake; tThe Manager, Kenya wWoodtuel Agroforestry
Programme, and the centre manhagert, Bukura

Agroforestry/Energy Centre.

Beth the Kenya Woodfuel Agroforsiry Programme and

L
Bukura Agroforestry/Energy Centre, communicate tTo farm-

(7]

ers through Divisional Forest and Agricuiltrual Extension

Officers, Chiefe and their assgistantse and women leaders

through seminars and workshops organized by The govern-—



ment, noen—-governmental or Ly Lhnezse Jentres
Anart trom The seminars, The centres send handouts and

ne Divisional For
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that, due.to shortage of personnel it isn’t possiblie to

conduct awareness tours to every hnousehoid. Therefore,

chiefs’® barazas. The assistant chiefs are aiso briefed
and aliso adviced to brief village hneadmen on the hew

practices. However, nhone of the respondents was adviced

at home by The headmen.

aid

]

The chairiady, Kanhu-Maendeleo ya Wanawake
% 5

message ftrom These seminars is conveyed to the members

of the organisation in their reguiar meetings. However

«

only a fTew women were affiidated toe the organization.

It is tTherefore not surprising that very few womenh at

the grass rocol get the message meant ftor Them.



officials concerned with establishment of agrofor-
estry accepted that its rate of adoption is siow. This

whoever goes for tThem, pecple prefer seedliings ftor
axctic TLrees Tike Eucalyptus species, which are solid.
Vi. Alternative Sources of Energy.

Instaliliation of biogas and solar units could ease

(

the drain onh the meagre cash income by reducing tThe
amount of money gpent on buying fuel. Almost haif

A7 .2% and 47 .8% for solar and bio

1
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those interviewed were aware of tThese energy techholio-

gies. They had either heard or read about these tech-

~+)

nologies fTrom mass media, from friends, and 1n schools.

»
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of those interviewed had seen these



table 20:  Awareness of Solar and Bilogas Energy
lecnhciogies
Localisn 2 freguend
~
\\\ s = N
aTegary \\\ Naroh Fagr LT3 izava  invigge
weragoll Meragell Marageld
Sniar T AR PO
“eral RS wu SRV
in 7 di &
Ginnsce Epara af T Ri #
'_IEUS_: f=a43 (S = - ve @
seon 1t
i ih 45 a3 2% 154
NE:  Fiqures indicale sniy Those respondents thal have heard of or

Sean goiar ang DIogas energy Lecmnglogies

Regpondents willing to adopt these technoiogies

represented 60% of the study sampie. Among them, 320.6%

expressed thelir wish to own soiar or biogas units indi-
vidually; while 29_4% preferred joint ownership. Sever-

al reasons were advanced for each nature of ownershnip.

w

_Those who preferred joint ownhership said this couild

make tThem pool tTheir,.incomes so a

to afford the”
. -

n

purchasing and instalilation costs. Also, raw materials

Tike l1ivestock dung could be made readily availabie from

various sources.
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Forty per cent of The respondents showed
disinterest in ownhing soliar or biogas units. Sixty per

cent of tThem said they didn’'tT know how To manage tThe

energy units, 2%% cited expenses involived and 11i% said
Tthey coulid net get the necessary raw materials. The

most respondents (6b%) earn less than Ksh. 2499 per

montin. They cannot adopt these techhologies without

Interviews with scla
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electricians at Chavakali and Mbale Markets reveaied
that the total cost of purchasin

appiiances for domesiic purposes, was, onh average, Ksh.

21,800 Tor a 110 watits (2 buibs and a sockel} power
capacity. Inciusive is the cost of a panel, battery,

rescent Tu Tube, swilches, cables and instaliation.

Four househoids using soclar energy were

interviewed. The average cost of purchasing and
instailing appliances of a sclar unit was given as Ksh.
i9,500. A11 the four used soiar energy for lighting and

running eiectronic appliiances. No housenold used solar

energy Tor cocoking or water heating.



gas, but -the unite had

ondent blamed this on i1ack of

cow dung. He had four indigencus catlTle which were
grazed by tTethering hence cow dung couid not be

colliected Trom one spot. The other respondent st saild

the hnusband was away oh empliovment,

isturbed” by many peoplie coming To see now animal dung

be used for lighting and cocking.

The respondent using biogas installied the unit in

1976 at a cost of Kshs. 6500. He u

i
m

ses biogas for cook-
ing and lighting. For tighting, biogas

lamps are used

whiie for cooking, The normal LPG burn

[

re with enitarged

Most components of the unit were lTocally

(e

ets are used.

assembied.

The only mone

<

spent was Kshs 100 per year for

painting The gas holder black

-+

or maximum neat absorp-

tion gnhd prevention of <

428 Us

"
m
2

= «

as fodder 1in the zero grazing unit. Asked ifT any- prob-

Tems were experienced with tThe unit, he said the onhly
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X-Variables

-Variables V.17 V.18 .19 «20 V.23 V.24 Vs 25 V.26 41 V.91 .92 .93
X-Variables
r 0.537 0.486 257 .206 0.625 0.449 0.551 . j0.514 425 0.425 .167 .383
V.90 2
'y 0.289 0.237 .066 .042 0.390 0.201 0.304 0.264 .181 0.060 .028 147
v.s T 0.305 0.289 .064 .150 G.5%2 0.353 0.549 » 0.415 .408 0.165 +123 .492
r2 0.093 0.083 .004 .022 0.294 | 0.124 0.302 0.172 .166 07027 .015 242
Y 0.249 0.249 .090 .101 0.499 0.347 0.469 0.397 .418 0.184 .199 .523
V.6
r2 0.062 0.062 .008 .010 0.249 0.120 0.220 0.157 175 0.034 .040 273
r 0.332 | 0.316 .178 .002 | 0.083 | 0.037 0.118 |0.105 .068 | 1.020) 0,142 .162
V.3 L
r2 0.110 0.099 .032 .000¢ ., 0.007 0.001 0.014 0.011 .005 0.170 .020 .026
r 0.529 0.491 .226 .185 0.046 0.068 0.027 0.0003 .046 0.180 .003 .009
2
Vit r 0.280 0.241 .051 .034 0.002 0.005 0.001 0.000001]0.002 0::032 .00001{0.0001
r 0.279 0.219 .204 .081 0.159 0.108 0.202 0.109 .192 0.120 .003 .039
V10 . -
[2 0.078 0.048 041 .007 0.026 0.012 0.041 0.012 .037 0.014 .00001{0.002
V.90 - Income .
V.5 - Male Education Level . Conking C@arcoal
; V.25 Spaceheating Charcoal
V.6 - Female Education Level .
. . V.26 - Waterheating Charcoal
V.3 - Family Size
. V.41 Number of trees planted
V.4 - Household size N )
V.10 - F: i V.91 Total paraffin Used
: “drm A V.92 Woodfuel Production Methods
V.17 - Total firewood consumed . )
2 : V.93 Woodfuel Conservation Methods
V.18 - Cooking firewood
V.19 - Spaceheating firewood
V.20 - Watei heating firewood
V.23 - Total Charcoual Consumed
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total parattin used daily was considered.

A large proporticn (72.1%) of people in this area

[w}
)
o
el

, expectle
pecpie will consume more Tirewood as income increases.
The results of simpie regression support this Tine of

reasoning.

A strong positive relationship (r=0.537) exisis

between total firewood consumed and householid’'s monthly

ok

income . And, household income alone explains 28.9% of
o, s , P . . : 7
the variation in daily wood consumption (r =0.289).
This mbderate relationship between total fTirewood con-

expressed in the foilowihg equation.

Fw = 9. 498 + 1.053 (HINCOM)

This can be interpreted as, Tor each additional

shiliing a household acquireg per month, daily firewcoed



med goes up by 1.053 kg.

A moderate rejationship also exists when
ing household income versus cooking Tirewood used
{r=0.488 7 . By itself, income expliains 23.7% of
variation in cooking firewood used daily
uniike cooking, the results of simpie regression
weak relationship between 1income and other end
spafehgatfng firewood (r=0.257) and waterheating
{p=@ 208 ] .

It was anticipated that an increase in inhcome

Tead to increased diversification of

do not

o

waterheating regpectively.

support this

end-uses.

consider—

datiy
The

nypothesis,

Thie unexpected fTinding can be explained in tTwo

3

One, This study was carried out

cold seascon {(Aprii-duliy), when

imperative and warm water.

4y
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on These end-uses Secondiy rueiwoed 15 not 100
percent commercialised; 1T is sT111 got Tree or gathered

heating Tirewood cannot be very sensitive To changes 1in

the amount of fueliwood used fTor spaceheating and
waterheating, ©The positive reliaticnships beiween

fueiwood consumption and income were found Lo be statis-

tically different from zeroc for alil The Three end uses

Firewood used daily F =
Cooking Tirewood - F o=
Spaceheating f1irewood F = i78)
Waterheating firewood F =

T PR : 2 ;3 ; . e
None ot The homes surveved Dpurned cnarcoal 10r Own

use or for sale. A1l charcoal used 1in tThigs area was
imported, hence the commoditization of charcoal is
100% . It was Therefore expected tThat househoids wilh

high incomes wili Tend To use more charcoal. The re-

sults of regression analysis support this, since a high



woarn nousehold income  (HINCOM !

{
and total charcoal used daily (TC;) r=i) . 625 And,
monthly household income alone explains nearly 39% of
. S . . R _ .- . I
the variation 1in charceal consumed daily (r Z0.3490]

The gsTLrong reiationship between hnousehold 1ncome and

consumed daiiy is summarised by the foliowing

This means that for every one shilling increas

g
(1%
oad
=
o |
=
m

monthiy househnold ihcome, charcoal consumpiLicn goes up

monthly household income and other three charcoal end-

uses. That is, charcoal used for, cooking (r=t

spaceheating (r=0.551}, and water heating (r=0.540}.

The strong_feiatiOﬂship between income and The Tast Two
end-uses can be contrasted with the weak relationship

observed with fueliwood, spaceneating {(r=0..:

57) and

waterheating (r=0.2086).

RN

The comparison can be expiained. A aiready

pointed out, the study was carried out during a rainy

S~
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Only 6% of the variation in paratfin consumption 1is
expliaihed by monthiy household income

For every one shililiing increase in  a househoid’ s
monthily income, dally paratffin cohsumpLion increases b
0.040 mil only, as expressed in tThis equation: (TP means

total paratfin consumed daily in every household).

The large constant term (1i19.5) in the equation refiects

itficulities of accurately estimating the amount of

e
e
m
..\

paraffin consumed in a greatly diversified popuiaticn
studied. It therefore represents tThe error term and

also the variables net inciuded in the equation.

The unexpected weak relationship (r=0.245)} betwe

household income and para affin consumption despite the

10 D commerciaiization of paraffin is attributed to the
’
fact that paraffin 13z aimost Timited to provision of

Tight for iliumination, with Tew peoplie using 1L occa-
sionally to provide heat fTor cooking and warming.

Therefore due to 1imited diversiftication and intensifti-

M~_~ -



cation of use, 1Ts consumption remains relatively insen-

sitive to variation 1in cash inhcome The weak positive
refationshiip between income and paratftin nsumptTion was

however , found To be statistically signiticant from zero

(o
5]
8]
-}
wal
N
(e
I

both the fTamily size and the household size. Family
size constituted members of tThe immediate family inciud-

ing the male head, the fema

e head and their children;

while household size was Taken To mean members eating in
the house regulariy, this 1inciudes workers, relatives
and members of the immediate fTamiiy.

Simpie regression resulits revealed that family size

did not significantiy affect householid energy consump-

Tion. Further, correiation analysis of the independent
variablies to tTest for multicolilinearity (high correia-

tion between independent variabies) revealed that house-

hoid size and family size, are highiy correiated

{(r=0.477), Table z22.
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This equation can be 1interpreted to mean that, each
additional household member requires neariy 778.3 grammes
of extra ftirewocod per day.

o reiates strongly with the

Household ize al

0
[ip]
0

amount of Tirewood used daily for cooking (r=0.491}.
This finding is reasconabie, because any additional
househoid member wii] fequire that more energy be used
to cook. On itself, househnold size explains for about
24% of the variation in the amount of wood used daily

for cooking.

Uniike for the relationship between holUseholid size

and- Tirewood used Tor cooking which 1is moderate, tThe



Howavear, al the nposit
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statistically significant fr

Firewcod used daily
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as follows, Total charcoal used daily {(r=0.048), cooking
charcoal (r=0.068), spaceheating charccal (r=0.029), and
waterheating charcoal r=0.00034) This 1s a reasonhable

rejationship because in this area charcoal hag become a
normal market commodity. Therefore, 1its consumption 1is

mainiy dictated by the household’s cash income and not

the household size.

The weak relationship could aiso be atitributed tTo
the fact that charcoal used in this area 1is exciusively

imported. Hence &1l charcoal used 1is bought. And as
already observed, Group A locations with an average
family size of 7.8 has Tow monthly income (average Kshs

2122) compared to Group

;

i

jocations with a relative

.,

nigh income of Kshs. 2808, but have an average fTamily
size of 6.7. This observation shows that, in this area
peoplie with relatively Tower incomes tend To have larger

families. This explainsg, the weak relationship between
J

charcoal consumption and househoid size.

The weak reiationship between hnousehoid size and
charcoail consumption was found tTo be statistically

insignhificant ( GD.HB).

T
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Coaniking chiarcosl = = 0 227
Spaceneating charcoal- Fo= o0 rz2e| DFE = ({1,178
waterheating charcoal F =0 QGHQ

iousehnoid size was found To have a significant and
positive relationship with paraffin consumption. This
finding is reasonable because Targe househoids will
require more paraftfin for Tighting extra areas and also
for cooking. This pattern, hnowever reasonablie, is
reiatively weak (r=0.180). This finding is not surpris-

ing, because use of paraffin for other purposes other
thanh Tighting is 1Timited and always erratic. Theretore
sensitivity 1in paraffin consumption tTo variations in

nouseholid size is bound Tce be relatively Tow.

X

The coefficient of determination (r
This indicates that the variabiiity in paraffin consump-
tion reduces by only %.3% whenh household size is consid-
ered. The weak relationship between househoid size

(HHS) and total paraffin consumed daily (TP} 1is ex-

\,

pressed in the following equation:
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However, regragsion anaiysis involving the Two
independent variables as a test for muiticolliinearity

showed a sirong correliation between maie and fTemaie

education level
positive retationship, 1t was decided that apart from a
few instances where the difference between The Twe was

reasonably distinct, female educaticn level was consid-

was preferreod because unliike men, women are aiways at

the homestead and in tThe kitchen.

To sliot various hnouseholds into their conservaticon
status, geveral conservation methods and kitchan

wahagement techniques were selected and ranked. Each

=

conservation method/technique had a corresponding rank.
If a household praciiced a method/technidque, The rank
was considered a mark awarded fTor that pgéctice. A
totaiimark representing a househoid’s conservation
status was computed by adding all the marks acauired by

practicing each appropriate conservationh meithod or

technique.

{43
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TF olected appropriate methods of ¢

Kitche managemaent Technigues were ranked
MetThod/Tecnnigues

a. Use of improved Tirewood cookstov

o Use of improved charcoal cookstLov

G Teach chilidren to consearve

d. Use stem To boil food items

e. Soak Tong cooking ftoods

T . Use wood instead of charcoal

Alwaye use dry wood
Use aiuminium poits only
Use split wood

Use a wind shieid

U ‘o
wod
()]
0
]
/]

Cut food into small

Extinguish charcoal after cooking
Extinguish firewood atter cooking

Cover cooking poils

TOTAL

I

o

o
vonds
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[N
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(e

|

L

N

-l

g
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conservation strategies taster, because he is expected
Lo have a high level of perception
The resuliits of simplie redgression anaiysis between

of domestic energy conservation supporits this Tine of
reasoning {(r=0.492). Male education level aiohe ex-

piains nearly 24% of the variation 1in the tendency to
adopt these conservation methods. This 1is mainly be-
cause as one Jgeis more educated, his awareness of tThe-

need To conserve energy (and in the process save mohey)

The reilaticnship between fTemaie education level and
adoption of appropriate methods of energy conservation
is even stfénger, (r=0.523). The coefficient of deter-
mination of r2:0.273 indicates that the variabiiity in
the tTendency tTo adopt appropriate methods of domestic
energy conservation reduces by neariy 27%;when tfemaie

education level 1g considered. This tTherefore means
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fuei That maie counterpart. Thic g
attributed te the fact that, in This area; gooking is
.  Hence they are

1 knowl on

The positive rel between maic

appropriate methods of domestic energy conservation were

Tound TO e sTatigiLicaily sidnitricant rvrom Zero
(B0 .08}, 1.e:
Maie egucatichn itavel = =
NE={41 172)
f e - 3 L B == A

The relationship between education level and the

tendency to adopt appropriate methods of energy conser-

vation has been establiished to be strong, positive and

]

signitica

3

T (r=0.490 and r=0.523 for males and temalies
respectivelyj. Therefore, by impiication, it would be
reasonable to expect that as education level increase

the aver

w0
(1]

=
(=1

fuel consumpltion slightly reducds
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Firewood used daiil

Cooking fTirewood
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Therefore uniike the

terneating ftirewood

fiigh

firewcod consumption was considered

income, variation
wood consumption.

t

The
from zero (Pg0.05

However,

femaie education

in

Of this weak

St
'

The resuits of

Tevel

education

nas

Tast two were found to be statisti

and charcoal

moderate retationship as follows:

10N between ftemalie
consumption supports

1T and firewood consumpition as
y F=11.780; r=0.240q9
F=11.735; r=p.z249
ocod F= 1i.485; r=0.098
F= 1.842; r=0.3101

observed when

infiuence

on

cally insignificant

regression analysis between

consumption showed a
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Cooking charcoal F=24_322 r=0.34867
Spacehealting charcoal F=b0.10: r=0.46827
Waterheating charcoal E=hi)y 82 r=0.4687
This can be expiained because uniike fTirewocod,

eacily managed. Therefore as education level increases,
peonie tend to prefer convenience in cooking Hence,
they use more charcoal and liess Tirewood. This 15 why

However , tThe strong cross—correiation between

o

income and education cannot be side-Tined; since 1T was
established that as peopie become welil educated, their
incomes tend to increase (r=07635). This couid be the

reason why the relationship between male education level

and charcoal consumpLion wWas evenh much stronger,

Charcoal used daily F=73.74; r=0.542
Cooking charcoal F=25.30; =0 _353
Spaceheating charcoal F=76.83; r=30_.549
wWaterheating charcoal F=37 .00 r=0.415
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, a strong reliationship beltween
male education level and charcocal consumption compared

to that with female education level, despite the strong

cross—-correiation between the Two 1ndependent Tactors

{r=0.7835. This 1is attributed to the strong reiation-

L

ship between income and aducation level (r=0.8325)
Further, 1in most homes surveved men were tThe soie bread
:, therefore it is not surprising that malie educa-
tion lavel greatly influences charcoal consumption than
female education. The moderate positive relationships

between education level and charcoal consumpiion proved

to be statically significant ('§D.f:).
Paraffin consumption on the other hnand showed a
weak but pogsitive reliationship with variation in educa-

respectively ). Thia weak relationship cann

, this might be because use of

paraffin for cookinhg was restricted to onliy 30% of the
households surveved. Use of parafttin fTor other end-uses
(apart from lighting) was not oniy Timited but aiso
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a. Encourage children to plant trees 2

o Care for seediings 2

g. Replace cut trees i
TOTAL 28

Each household practising each method was given a
. P . P ] L . . . . - .
mark corresponding to the rank. The total mark was
considered as each households’™ cumulative tendency tTo
adopt appropriate methods of woodfuel production.

Ancther factor considered independentiy as an

arbitral measure of woodfuel production is the number of

number of treeg planted.

-



agression analiysis resulis between education level
and number of tTrees planted supported this 1ine of

thought. There was a moderate positive relationship
between the variabies, (r=0.408 and r=0.418 for maie and
femaie education respectively). It therefore appears as
1if education 1imparts some environmental awareness, a

factor which can be attributed to the infusion of anvi-°

ronmantal issues into the formal school curriculia.
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and the tendency tTo adopit appropriate methods of wood-

the sengitivity of the tendency to adeopt

to variation in education could not be substantial
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rong basis upon wnich concliusions

can be drawn. Indeed, this weak reiationship between
educaticon ievel and ithe iTendency To adopl appropriale
measures of woodtuel production ig statistically insig-
nitficant from zaro (Fo.osi1, 1178 = 2.718) -



Most respondents argued that Tack of iand was a

major reason why tuel scarcity was a probiem. They

suggested that the acquisition of more Tland could alle-

G

viate the wood scarciity probliem. However, resuiits of

simplie raegression analysis between farm size versus

[1x]
(0e]

ot
N
)]

number of rees planted in 1990, and tThe tTendency Lo
adopt appropriate methods of woodfuel production did not
€

support this allegation.

The reiationsinip between farm size and number of

pianted though weak {(r=0.192} was positive and

t
5
©
Y
n

statistically significant at 0.058 significance leavel

tendency to adopt appropriate methods of woodfuel pro-

duction proved To he very weak {r=0.003), and statisti-
A neitaniticant (= . .. = 1 002y Trarotoro
atiy 1ngigniTtican Fo.0B(i, 178) B UL tnerarors



SUMMARY , CONCLUSIONS AND RECOMMENDATIONS
Introduction
The  study investigated four aspects of rural
domestic energy 1n Sabatia Division, namely, production
rocurement, utiiization and conservation The study
was guided by the foliliowing cbliectives, to
a. determine tThe source, quantity and vaiue of
primary tuelis used.
b. identifty tThe causes, effects and soiutions to
existing domestic energy probiems.
CL determine the reliati 1ip b an householid
energy cohsumpticn with income and household
size. =

make a comparative survey of alternative

d.
energy choices available.
e. investigate the firewood energy converter
technhology used.
2 2 find out the source and type of advice ¢given
to fTarmers concerning woodfuel production and

O
0
T
=
<
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investigate the relaticonsnip between educatlicn
level and the tendency to adopt effective
methods of woodfuel production and

conservation.

Both the descriptive and inferential statistical

(7
[/}]

methods of data analiysis were used. Regressicon analysi
was used fTor inferential statistics. This chapter
presents summary and conclusions, recommendaticns for

d

©
o

ision and poiicy makers, recommendations for furiher

-
(D
n
D
f
B
@)
>

and the emerging envirocnmantal concerns.

Summary and Conciusions

it was found that most peoplie still depend on
firewood for domestic energy supnly hence, improvemant

in wood-burning tTechnoliogy would benetit 'a dreater

into the use of energy efficient stoves has been very
slow Further, even those using eleciriciity and LPG
appear nol to have realised thalt use of tThese eanergy
forms for cooking is more fuel efficient than using

woodtuel .



Despite the fTact thalt many pecple were aware of
fuel efficient stoves, oniy a few used them. 1t was
thereftore evident that other than ievel of awareness,
there exist other factors that constrain the

introduction and impliementation of these stoves.

Although Tirewood can be sustainabliy produced on
the existing pieces of land, many peopie still buy
firewood. This is attributed to a deep rooted belief

that planting of Trees interspersed with crops reduces

the productivity of the Tatter. It was therefore
considered that the rate of adoption of agroforestry was

vary siow due to 1i1ttlie or no awareness

(0]

¥ The practice.

Agroforestry was practised more vigilantiy in Group

B than Group A. Also, Group B householids generaily used
nora charcoatl, paraffin, fuel efficient stoves and were
more self reiiant 1n seediing producticn than Group A
nousehoids. 1T should be noted that fuelwood scarcity
is more feiit in Group B than A. Therefcocre, 1t anpears
that people Tend tc be sensitive to appropriate methods

of woodftuei production and conservation when

nas almost grown out of groportion.



was observed that not every hous
aithough majority of
was

LT

in the year 19%0. However,

the survival
This situation prom—

rate

trees
the respondents planted trees,

resulit of poor care.

fact that presently

as a
the
s -greatly reduced, which 1is

minimai
due Lo

e
N

“l <
amount of Tirewcod stored

es a grim future,

0

scarcity is imminent.

-avidaence that woodftuel
some socio-

established that there exist
determine controi

ors in this area which
production and utiiization on the farm.
:utting

ot

fact

1

cultural

over woodfueld
These jnciude,rrestrictions upon women on tree cu
and planting, the beiief that trees are plianted c¢iose to
wetlands and the belief that trees are planted to
generate income and not to supply fTueiwcod. These
tendencies induce artificial fuelwood shortages.
-
Owing to the fact that women were mostiy at home
perpetuation of these beliefs 1s a serious drawback Lo
woodfuel production in this area. Just like thessa
restricticons distance women in woodfuel production, it
was found Thatl women are also sidelined when 1L comes
getting advice on weodfual production and conservation
concernad  podies This iz =2 majlor “hinderan
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that

that the reiationship beltweer
and the tendency to adopt appropriate methods

?

[N

considering

tion level

of energy conservation was found to be higher than

with maie education level (male education, r= 0.49
r; ). B2

amale education,

]

[N
[4N]

It was evident that few peopie were advised on
production and

appropriate methods of woodfuel
co”b_rvaiion. The Divjsicn;i Forest Extension Officer
pilamed this on shortage of personnel Lo conduct

i It however became

b'\t::‘:)
awareness tours to every household.
cliear that there existed no cliear-cuit channeis of commu-
nication that can beat the existing bureaucratic set up.
P It was estabiished that a proicnged inavaiiabiiity
of commercial Tuels Tike kerosene and LPG mainiy occa-
sioned by probliems of distribution from main depoils,
forces peopie with the capability of using them for
cooking to shift to Tow energy fueis.
MostT firewood and charccoal sold in this area is
pcached ftrom government gazetted forests With tThe
iInemployment rata, many peonie could be foarcad



to enter this business. Further, poaching wood fTor
charcoal production in wasteful earth kKilns poses grave

dangers to the environment.

O
ot
0
i
[
0
o
sl
[1¥]
0w

Fueiwood scarcity also negatively affteci
working capacity and health as a result of changes in

dietary patterns. Peopie were ftorced to change to fast

ot

cooking, albeit less nutritious meals; they miss meals

-

as a result of fueliwood scarcity; and money intended for

food is diverted to fuel. In such untenable circum-
stances, the rapid rate at whnich wood Tor fuel 18 being

commercialised is readily bliamed for such drudgeries.

1
¢t
£
o
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=t

ound tThat, many pecple who at one time

tural residues and poor

non-traditional fuel species Tike Euphorbia species.

Use of these poor guality wood for fuel exposes people
Lo harmful concentrations of smoke, whnich Dr. Tolba, the

neaith hazard known toeday in Asia, Africa and Latin

America, {(Brocketi, 1989)



MosT people in the area showed willingness To adopt
solar and biogas energy technoliogies. They'however
indicated that this positive tendency is constrained by
factors like the initial capital, raw materiais and lack
of know—-how. Expectations for a possiblie government

subsidy was shown.

C

Recommandations

or Decision And Policy Makers

Tl

By virtue of findings revealied and conciusions

made , several recommendations to decision and poiicy

management have been made For the 1mpiemer ion of
these recommendations to be possibie, The participation
of ail shouid be sought. Inciuded shouid be in and out-
at-gschool youth, aduits, non—-govearmant agencieasg,
adminigtirators, decision and poiicy makers among cthears
It was established that rural households wiil contin-
ue To use c for cooking because it is reliatively
cheap and is readily available. Therefore 1mprovements

OT Chneag WOOd=-0oiirntn



ue To be supported, coordinated and monitored. Re-
searchers should aliso aim at develioping stove designs to

cater for different income Jevels in rural situations.

Peoplie tended to buy trees from neighbours and

firewocod from the market despite the fact that they

ct

could produce encugh on their farms. ATl the local

<
administrators, social groups, government agencies and
non-governmental agencies should be mobiiised to
motivate pecplie into planting itrees for fueiwod produc-

tion. AL the same time research institutes shouid

identiftTy fast growing fuelwood species such as iLeucaena

1 systaems where pressure on

the land is becoming critical. This move will counter
the preferaence given to Eucalvptus and Cupressus sphecies
pianted because of their tTast growing qguality.

It was ftound that Group A households produced more
wood from their own farms Than Group B. This was due To




trea species that can grow praoperliy on any piece of
iand. This should be done tTnrough demonstrations on

peopie’s farms To serve as practical examplies.

Group A locations which generaily had a nhigh per
capita biomass density consumes more firewood than Group
B Tocations. And, Group A householids adopted conserva-
Lion measures with Tittie enthusiasm than in Group B

househnolids. This impliies that peopie in hignly wooded

areas use more ftueliwocod

2
i}
-d

1%

imply because its availabl

Hence conservation measures should not onliy concentrat

m

in scarcity ar

0
(1M]

as {(as has been the case)} but aliso are

/7]

f

that are still highly wooded. This might arresi iLhe

situation b

%
&

fore 1T becomes critical.

shoulid be taken when introducing woodfuel oroduction

Charcoal burning especiaily in government foresis

if not controilied or monitorad can cause untold

ecological treacheries. The tTrend of charceal
consumption shows that its production illegaily or
fegat iy wiil continue Therafore strategies snould De



should be monitored. This might compel the gcvernmenﬁ
Lo think of introducing charcoal making industries
strategically placed in charcoal making areas. Then the
current charcoai burners can be empioyees of these

industries with assurance of reguiar wages.

Use of aliternative fueis 11

=

e paraffin, LPG and
electricity for cooking and heating can slightiy ease
the pressure on existing trees. However, the initial

apital investment pbut in buving appiiances is unafford-

9]

abie To many. This can be solived 1T a scheme is de-

veloped where peoplie can pay tor the appiiances in small

i

interest-free instaiments. Further, initiation of a

training programme where “jua kali’ artisans can learn

Te produce cheapn local modeis can alleviate the probiem

of purchasing of cook stoves, most of which imported.

)
0
7]

-~

0, The government should consider extanding the

-
]

Al

Mombasa-Nairobil ¢i11 pineliine to Western Kenvya
tThe current suppiy problems. This will ensure that those

capable of using these fuels do so maximumly

was no cTher beneficial use tThat 1t could be put  on.
Indeed, maiza coos are hard and they take a long Time To



decompose and Theretore To reliease nuitrients Lo the soil.
Hence it could be more beneficial it it were made into a
cheap and healithy fuel inform of briquettes. According
to KENGUO (1988), briquetting of biomass waste has been
proposed as one of The ways in which fuel shortages in

the developing countries might be alleviated.

The traditional beliefs that resirict women from

nianting - trees 1is a major drawback in woodftuel
nroduction in this area. Efforits shoulid be put into re-—

educating The masses of The need for everybody to piant
trees regardiess of ohes’s gender. This can e

particulariy effective when school going c¢hildren are

encouraged To piant trees at the grassrootl. in this way

punishnabie offence. At the same tTime administrators and

and attitudes into the adulit group.

Most nouseholds planted trees in the vear 1990,
only 22 householids falied To pilant even a singie tree
However the survival rate of LThe trees pianted was found

Lo be Tow. Tnis was attributed to poor timing of the



planting season and poor care of the seediings Efforts
should be made to advice peopnlie on when to plant trees
and.how to properiy care ftor them. This can be done
through practical demonstration, and illustrations

through posters.

A significant proportion (32.2%) of those
interviewed experienced problems with smoke in The
kKitchen. This was manifested through experiences iike,

irritation of th

[

ayes, coughing, headache, darkening of

the roof and utensiis, and smeliiing in cilothes. Thne

iong term health hazards associated with biomass smoke

can be incapacitating. Hence, efforis should be made Lo
educate the rural pecpie of the need to budgei for

domestic energy. Emphasis should aiso be put on the

need fTor proper kitchen ventilation. And, chean ways
of constructing chimneys in the kitchen shouid be sought

The study estabiished that there is a strong
nositive relationships between education level and the
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and non—-formal sectors of education. Parhaps,
demonstrations on environmental issues should also be

rmed in educational institutes.

T
m

Those interviewed gave a broad spectrum of the
percaeived solution to The domestic energy scarcity
probiem. This 9ndicates that pecople are aware of the

problem and have a diversity of soliuticons to tackie=the

problem. - They however, anpear to be Tacking the
necessary agility and aleriness Lo impliement the soiu-
tions. Unlike instances where imbplementation of strate-

gies to tackie a situation fail to take off because the

solutions appear foreign in nature, peopie in this area

cies, women lcaders, administrators, research insti-
tutes, institutions of higher learning and the local

communities in every iocality should put in the neces-—
sary time and eftort to implement thesse scolutions

0 be accorded Ton priorci

toward solving existing enargy nroblems are The follow-
= v nroblems are the folloy

e
=
©
o
[



mobiiization of rural foiks to accept
agroforestry as a potential soliution

teach peopie tThrough demonstrations how To
produce agroforesiry tree seediings in their
own nurseries . This could be coupled with
the provision of tree seeds and seediings
freely or seliing them at a neminal fee as an

incentive.

-Encouraging family plianning by making planning

services easily available and reorienting

o

Y]

social and economic incentives to promote

smalier families.

Laying emphasis on the wise and constructive
use of the availablie smalil pieces of iand.
Promotion campaigns towards acceptance of

improved fuel saving stoves shoulid be intensi-

tied Tnis, for faster appreciation shouid be
dong Through demcnstrations in market areas

common man or woman at the qgrassrools



A Targer proportion of those interviewed wer

X
o
£
0
=
o

of soliar and biogas energy technologies. Almost 60% of
those interviewed showed willingnhess to own These energy
technologies either individually or in groups. However,
none of those interviewed showed total commitment To The
future use of these aliternatives. Reasons advanced for
Tack of total commitment inciude Tack of technical know-
how, and most of them felt the_.costs of purchasing the

appiiances and instailing them were rather prohibitive.

Fo
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3
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introduction and impliementation

of solar and biogas energy technologies, it is

(]

recommanded That:

# the burden of the initial capital outiay be
alieviated tThrough government subsidy, ar
appiiances necessary be loaned, iLhe money To
be repaid in small interest-free rates. This
would act as i incentive TO prospective

X farmers shouid be advised To use zZero-grazing
units, so That cow dung can be collected from



e efforts should be geared towards individual
ownership, since it was established that
peoplie in tha area tend to shun joint ventures

for fear of possibie social probiems That

# cheap artisans {(masons, plumbers and
alectricians) trained among the Tocais waeuid

be more pnreferablie than hiring expensive

x appiiances like stoves and lamps ftor tIThege
tachnhologies should be made easily accessibie
x nhere should be official foliow-up To
astabiish successes or failures of the
projects.
Emerging Envircnmental Implications
As already mentioned in chapter one, rurali

domastic eanergy scarcity leads to adverse negative human

disprutions that generally amount To

[IX
=
-t
L]
wwad o
Y
o
-
D
i
-
ct
b
1N
]
I.L.

radation. In the course of The currant

study, six major envirconmental concerns, which need

r+

urgent a

tention from all circlies amerged.
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catehment area

two rivers are tributaries of Ri

depended upon Ttor both

deveiopment in Western

measures are not taken, tThe

£
outlive 1ts usefuiness.

the research area prefer planti

along river valleys.

water which is not released into

is the drying up

Thea.
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as major sources of maior rivers

X

o

common in study are:

target planting

or Rivers Garagoli and lzava.
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a
£ g
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ver Yala wnichn is hignly

and industrial

However if urgent

river might very soon

mentioned peopie in

ng Eucaliyptus speciés
species absorbs alot of

circuiation 1immediate-

of streams which serve
in Western Kenya.

which are wharaver

TLreams or

swamps are comm
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Lheam,

WNOSse {
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tance might currently be unknown.

As Mavuti (199%0) puts 1L, wetiands serve a wide
variety of functions incliuding flood centrol, water

purification, shoreiine stabilization and habitat for
Tife-cycie stages for many organisms. Hence 1T wetiands..
are altered without first taking into consideration

their full value, The negative consequences can be felt
immediatef} by Tocal peoplie and subsequentiy the economy

of a region or nation may be adversely affected.

fu

Althoughn tThe study area did not have any

government gazetied forest, most of the woodtuel sold on

€

markets in the area was poached from government forests
elsewhere. Charcoal burning is the major culprit, since
aill the charcoal burners secretliy did so in government
torests. Charcoal burning if not controlied and
monitored might exacerbate the rate of deforestation

whaose adverse affacts are w

aftects 211 documented. The rate at
which forests will be Tost wilil definitely increase
since The number of people using charcoal is rapidliy



Scarcity oF woodfuel hnas forced firewood and
charcoal to be soid at prices which can oniy be attorded
in cases of extreme necessity. For many, boiliing
drinking water and space heating have become exnensive
fuxuries, hard to contempiat Theretore most rurzal
pecpie take drinking water “fresh” Trom streams and
ponds at the risk of contracting water borne diseases
€
Tike cholera. When 1it’s coid space heating cannot be

done, hence families become more susceptiblie te diseases

Tike pneumonia.

Use. of agricuitural residue as fuel as observed has

adverse negative effects on the soil fertiliity and

structure. Tnis consequently Towers agricuituratl
productivity.
Recommendations for Further Research

Figecal budgeting and time planning couid not aliow

ihvestigations 1into important aspects of this study
Some Toose ends should be wound up in order To produce a
concliusive whnolie. It was therefore found imperative To

make tThe tallowing recommendaticons fo Turther research:

o5
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A study be carried cut to determine the
variation in .-rurai domestic energy consumpiion
in both colid and warm seasons. The current
study was carried out in a cold season
(April-dJduiy).

A comparative study should be carried out to

reveal any possibie differences in woodfuel

consumption patterns between a wood-rich area

=3

and a wood-scarce area. The study area was
generally considered a wood scarce area.

nvestigate the current

-

There’s nheed to
strategies used in production, distribution,

promotion and marketing of fuel efficient

stoves, in the area.

A detaiied analysis on the social and economic
aspects in the possibility of introducing
alternative sources of energy espbecially
niogas and soliar technologies in the area

should be undertaken

A feasibility study should be carried out on
the possibility of training “jua kali’ arti-
sahs on the preoduction of cheap but efficient
LPG stoves, paraftfin stoves, and electric hot

o
fu
ct
1N
-



g.

An investigation be done on the possibiiiiy of
using maize cobs and other biomass materials
for the production of briquettes for domestic
cooking.

More research be done to determine healith

effects involved in rural indoor air polliution
as a result of biomass ftuel smoke.
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d. Empicyment ()

D

. Uthers {3}

5. How much money do your children contribute toe the

I
x
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householid budget per month

& . a. Do vyou sell domesticated animais or their

products? Yes (] NO )

o~

b. “If yes, how much money did you get from their

= - S S R I SERE g
7. what is the size of your farm (in acres)? .........
8. How much money do you get from the sales of cash
crops every year?
= O
PART 11 ENERGY
AL i If you use eleciriciiy, how offen do you use
1t for:
;[ { } Sometimes | Never {
1. { } Somelimes P Never [




ii1. Water Heating Always ( )} Sometimes { )} Never ( 1}

iv. Coocking Always {( ) Sometimes ( } HNever (

S

2. What is your average electricity bill per month

sae firewocod? Yes ( ) No ()
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househnoid? Women { } Chiildren ( } Men L )
3. Indicate the source of tirewood,
Qwn Farn ) Neighbour { } Communal btand (3}
Forests { j Buy from Market { ) Gthers ( ) Specify _
4. It firewood 1is bought indicate price per
bundlie/niece or any other units.
BB S i T P AEER L BEED D o e s e e
5. Is firewocod always available when vyou wanit to buy
;% iy Yes | NO Lo
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of woodftuel

in your opinion what 1is the
SEARC ATV N s 2 S BT S B e B 8 2 e e e it oo B Lt
B. i. a. Do you keep fTirewcod in store "ilungu’
Yes . NO F -3
b. Why do yvou keep fTirewood con i
i. For fast drying { )
i1. For future use ( }
Z. be done to 1 the
firewood .. ... ...
” S Bl Skl TR R g SeadiRamm i
2. was The price par bag of
years ago? K.Shs. ... ... ....
i. a. "Is a problem in vyou
Yes ¢ Mo { 3
B IT ves, with which fue]
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c. Which of these prebiem do you experience?

. Eye irritaticn ¢ )

-

ii. Coughing ()
i11. Darkens Roof ()

iv. Darkens Utensiis { }

V. Smells in cloths ()

vi. Others {(specify)
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you ever miss tTo cook meals due to scarcity
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WOODFUEL PRODUCTION AND CONSERVATION METHOCDS

Do you get encugh seediings when you want to
piant tThem? Yas L) Mo (3}

If no, why not?
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PART A

Kennedy Anami Alimasa,
Faculty of Enviromental Studi
Kenyatta University,

P. C. Box 43844,

NAIROBI.

8th October, 1991

THE MANAGER,

KWAP,

P. 0. BOX 1080, :
KAKAMEGA. ¢

Dear Sir,

Ref; Request for Infoérmation

I am a postgraduate student in the Faculty of Environmental
Studies, Kenyatta University. I have been carrying out my
research work in Sabatia Division in Kakamega District. The
research was in form of a field survey entitled - Rural Domestic
Energy and Its Environmental Implication in Kenya: A case for
Sabatia Division. '

The main instrument of data collection was a household
questionnaire which I have enclosed here for perusal (if found
necessary). It is hoped that findings £from the study will be
able to provide information which will help to improve energy
planning and policy formulation within the framework of overall
economic development.

It is my opinion that the study will not be complete
without gathering some data from your Centre, which serves the
study area. Any information given to me will be treated in
strict confidence; Therefore openness and honesty should not be
compromised. Attached to this request letter is a copy of
questions which I kindly request you to answer.

Other than answers to the questions asked, any other
material that your office might feel is necessary for the study
is welcome. Enclosed is a stamped envelcpe which your office
will use to mail me the sought data and/or materials.

Thank you very kindly ifor your cooperation.

= r.umdl WAC\

Anami, K.A.
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PART B

. . Kennedy Anami Alimasa,
Faculty of Enviromental Studie
Kenyatta University,
P. O. Box 43844,
NAIROBI.

L]

8th October, 1991

‘The Centre Manager,

Bukura Agroforestry/Energy Centre,
P. O. Box 23, - °

BUKURA.

Dear Sir,

Ref; Request. for Informaticn

I am a postgraduate student in the Faculty of Environmental
Studies, Kenyatta University. I have been carrying out my
research work in Sabatia Division in Kakamega District. The
research was in form of a field survey entitled - Rural Domestic
Energy and Its Env1ronmental Implication in Kenya: A case for
Sabatia Division.

The main instrument of data collection was a household
questionnaire which I have enclosed here for perusal (if found
necessary). It is hoped that findings from the study will be
able to provide information which will help to improve energy
planning and policy formulation within the framework of overall
economic development. '

It is my opinion that the study will not be complete
without gathering some data from your Centre, which serves the
study area. Any information given to me will be treated in
strict confidence; Therefore openness and honesty should not be
compromised. Attached to this request letter is a copy of
questions which I kindly request you to answer.

ya

Other than answers to the questions asked, any other
material that your office might feel is necessary for the study
is welcome. Enclosed is a stamped envelope which your office
will use to mail me the sought data and/or materials.

Thank you very kindly for your cooperation.

] . .
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« s

Encs./
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PART C

QUESTIONS FOR YOUR RESPONSE

What agroforestry trees are recommended for
Sabatia Division in Kakamega District?

Of these trees, which ones are considered the

best for the area?

Which species are recommended for firewood in
the area? ‘

What is the current response of farmers in the
area towards agroforestry practice?

How have you been able to assess for the nswer
to item (3a) above?

During the survey, many farmers indicated that
planting of Eucalyptus specifically has been banned.
How far is this response true?

If true what are the reasons for the ban?

Do you communicate with the Kanu Maendeleo ya Wanawake
Organization as far as woodfuel production and
conservation issue 1is- concerned?

If Yes, which channel of communication is used?

Are you in working links with Divisional Forest
Extension Officers?

If yes, what kind of advice is given?

In your Agroforestry, Improved Cookstove and
biogas training, who are your trainees?

Is the training free or charged?

Do you sell or give free the seedlings produced
at the Centre?

If sold, what is the cost per seedling/any unit(s)
used (specify the units).

#hether sold or given freely which spacies are
collected or bought frequently?

How many people are currently using biogas in

the District? (Please indicate the specific areas).

wWhich problems are reported as commonly experienced
by farmers using this energy technology?

What attempts are made by the Centre to promote
use of improved ccokstoves?
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How many seedling seiling centres are in

1%
w

area’”

1

Which tree species are bought frequentiy
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KANU-MAENDEL
respond toe thesce questi

kKindly
Are you in any working Tinks with the )
tfoliowing?
i. Divisional Forest Extension Officer?
Bukura Agrofaresty/Energy Centre?
‘cgramme’?

; &
Tii. Kenya Woodfuel Agroforesiy Prog
briefily expliain

¥ T+ =Yy
D. _L( ye:,
a. Are you in any way invoived in the production,
nromotion, marketing and distribution of
improved stoves?
b.  If yes, briefly expiain.
3. a. Do you pliay any rolie in the agroforestry
introducticen and impiementation in the area?
D. If yes briefliy expiain.
4 A Do you have any Lree nurseries in the area
b. 1If vyes, which tree are produced?
o Are seediings sold or given frasiy?
The seeds?
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PART F

APPEND1X 11

PART I: FARM_'F_.RS USING BIOGAS ENERGY
' RS,
1. Do you own biogas unit alone or jointly? (i) Own alone ( )
(ii) Own jointly b 3 |
- , &
2. What do you use bhiogas for? (i) Cooklng ( ) (11) Lighting = )
(1§1)  refrigeration ( ) E (iv) Powering engine S ( )
(v) Others (Specify) ~—--—r-—cmrme e e e e m e e c e c e —————— Sy =
] 4
3. what do you do with the sludge?----- e i e o S

(1) mmmm e e

5. How much moeny did you spent to purchase, install or construct parts or

appliances for the biogas unit? K.Shs. ————-=---mmmmmmmmm
6. How much money do you spent for maintenance yearly? K.Shs., ——-————-eeeeee—r
7. Do you yet uny advice from tirms that scll biogas appliances, from

govexrnment officials, or from non-governmental organization (NGO) officials?

(o) - t1) Sailing flrmus Yeu ( ) No ( )
(i1) Names .of the firm(g) =——ssscsmsmssnsmm s s e e e n cm e e e
(111) Nature of adviCe =—————mm o m e e e
(b) (1) Government. officials? Yes ( ) No ( )
(i1) Nameg.gf-the institution(s) -——-————————coo-rscdssrapmrsvsetasas
(134)  Nagure. of aduite ——==— e e~ e e e — TR e

__________________________ 102 Nl .



(c) (1) NGO officials? Yes ( ) No ( -)

(ii) Names of the organization(s) ——————=—m e e e
———————————————————————————— PO e W T 0 e T s e o e . e e e e -
tiii) -Nature of advice. ~—rrm—mmem e e e e o e e i o
. B
!
PART II FARMERS USING SOLAR ENERGY
C

1. Lo you own solar energy unit alone' or jointly?

(1) Own alone ( ) . (1i) Own jointly ( )

2. What do you use solar energy for?

(1) Crop drying. (ii) Water heating (iii) Solar coocking
(iv) Solar stilling (v) Solar lighting (vi) Svace heating

3. How much money did you spent to purchase and install appliances for the

solar energy unit? K.Shs. -——-——-mmmmm e e

4. (a) Is the solar energy unit maintenance free? Yes ( ) No (58

(b) If no, how much money do you spent for maintenance yearly?

K.Shs. Ga7, B, e R o o e S ol il Sl

5. What.ppoblems do you cxpericnce with the solar unit?

(1) mmm oo e

6. Do you get any advice from firms that sell solar appliances, from
government officials, or from officials ©of non-governmental crganizatio
(a) (1) 1 Selling firms? . Yes ( ) . No ( )

‘

(1i)  Name(s) of the firm(s) =-==-=m—emofreec—e———cc—e—eseco—eo—



(11i) Advice given —=--oomemmm - e o 1 e e e i o e e e e e P e CE
e e e e e e S B B SR e e e I -
"o
(b) (i) Government officials? Yes ( ) No ( )
(ii) Name (s) of the institution(s) ————————mm e
(1ii) AdvVice given === m— e e e e e
e o W -,"_ ———————————————————————————————————————— oo o o
(
(e) (i) NGO-officials? Yes ( ) . No ( )
(11) Name (8) of the organization(s) ——=—==rc—mrcccccrcrcocc s saaan-
(1ii) -Advice, given —s=smas—sosmcoassmmson e e e e e e s e e e

Thank you for your cooperation.

.......



