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A8£HRACT

\

v Scarcity of fuelwood has led to ad\!er~:;e neg3tivG.

human and eco I og i ca I i rnp ac t s , whi ch t.n reater: t.o . i c\:./~~t-

the quality of life especially in the rural areas. Th i:;

9 rim si t ua t ion rni g h t con tin u e 'i f con c e t' t.e d '2 f fer t. ::; ii t id

increased levels of financing directed towards wcodfuel

production and conservation are not fcrthconling.

Th i s study looked at four' a~:;pects of rur-al dU!f!e~:.;ti c

conservation.

the causes,irnpacts and po s si b l o so l ut.j on s t.o Fuel~·./()ud

division was selected as a representative area experl-

encing a serious domestic energy deficit.

Pri mary data VJ3S co 11 ec Led by a que:::;t i orin a i ie and

int.e r-viow schedule[-=_

to i 8 U h 0 u s f~ hCJI d si n a I I thE! f ()LI r i 0 C.:! t, io n c:i nU,~!

divison.

cur r e n t I Y us i n9 s o I ar and b i 0 ~~a s en erg yU! c f; nGI C! 9 it~~::';;

the Divisional Forest Extension Officer-; th,,~ C(0t!tr'e

xii



Manager, Buk u r a Agr'oforestr-y IEnergy Centre, the tvian3ger

Kenya Woodfuel Agroforesty Programme, and the chairIJ~y,

Kanu-Maendeleo ya Wanawake_ Second3ry data W3S

extracted from r e l e v a n t; textbooks, newspapers,

rnagazi nes , confe rence r--eports, and j ourna I s among o t ho r

sources_

Bot.h the descr-iptive and -inferential statistical

methods of data ana I ys i s wen~ us ed . T (J get s p8 c i fie

statistics, the Statistical Package for Social Sciences,
(SPSS) computer programme was used_

The study established several causes, impacts and

poss i b l e SOlutions t.o the woodf ue l sc ar-c i t.y prob l em in

the study ar'ea_ I t vias found tha t the fast popu Ll t i UrI

growth rate ~'Ihi chi eads to sub d ivi si on of I and a IId

clear-ance of bushes for aq r t cu lt.ur-a and settlernent 1 .-,
'"

the major cause of woodfuel scarcity_ ()th8r~ cau.~:;e~:~

established include, presence of socio-cultural f ac t.ors

that det8 rmi ne who .shoul d PI ant and zo r- cut trees on the

far-m, ignorance of nevi and app rop r t ate Inethods uf ~-.uc'd-

fue 1 product i on and conservat ion, poor' C,3Te for cree:=>,

and conf I ict i ng uses to whi ch tree::~ a ro (Jut ~'.Jhi ch ccn~~e-

quent I yi nduce art if i c -ia I shcH'tages bl~cau~::;e f i r'e~'.Juud i~;

xiii



Alcceptance of i niproved v./ood conve r-s i on and uti I -i 23 i tun

technology_ Other sOlutions include, use of alternative

fuels v./here possible, acquisition of mor'e land, subsi-

di zi n9 th e cas t; of pet r 0 leu m bas ed f ue 1san d t. r a -init Ig

people to produce the-ir own seedlings or supply high

quality seedlings at a nominal cost.

Itis hoped that the suggested so l uti on s w i I I be

fa und use f U I i n he Ipin g i In pro ve en e to. gyp Iann i n9 ( V~i t h in

the framework of recommendat ions made in th is study) in

other- ar eas w i t.h similar ecological and soc io+o conoru ic

characteristics as the study area.

xv



v

only v iewed as a bv-p r-oduc t f rorn trees meant f o r: other

purposes.

Impacts of wood-Fuel scarcity on people's !if:.:-~~::;ty!e:;

were also established, notably, the quantity of fir-e~'/ocd

star-eo has gr eat 1y r'educed, the re is i nc r eased use cf

aqri cu l t.ur-a l residues, there's continued use of pc.'oriy

dried wood and gat,hered materials risking e)(po~::;ure tu

pollutants due to high -indoo r conc an t.r at ions of b i Utr!;}S~;

smoke, people miss to cook essential meals because they

lack firewood or because money meant for food is divert-

ed to purchase of domest, i c f ue 1, and the rate at \:Jhi oh

woodfuel is being commercialised has increased.

The study estab 1i shed seve ra I s;.)Iut, ions th rOL!qi!

\'Jhi ch the woodfue! sc ar ci ty p r cb l orn can bo add n:!s[.;ed_

The most outstanding among the solutions inciude, st<=p-

ping down the popUlation growth rate by making family

planning services easilY available and accessible,

implementation of agroforestry practices itl the context

, -,

of incorporating fuelwood pr-oduction w i t.hi n e,.-:L,titlg

agr-icultural systems \'Jher-e pre ssure on latld is br'?'corning

cr-itical, intensification of pr omot.j on carnoai qns Lu\t!ards

xiv



CHAPTER ONE

INTRODUCTION

8ackground to the Problem

Energy, especially petroleurn, plays a c ruc i a l r o l o

in thefsocio-economic development of a country_

ar , the current high pett'oleum p ri co s t.hra a t.an :::.;tat;(h.td~:;

of living worldwide, and especially in oil imworting

developing countries where it might prevent futther

development or even bring decline in development_

To many people in developing coutli-.r'ie:cs, the inevi-
j I

table alternat-ive to oi 1 is woo df ua l . Those who cannot

af f ord to purcha~::;e charcoal or fi r·e~'-Iood have to c()t!terli~

wi.th animal ·dung and crop rc s idua s as thei·r major ~:;()Ur-(;f!
v

of domestic energy_

In developing countries, virtually every rural

family relies on firewood for all or part of its cookiny

and spaceheating_ Th is is because most of them Can!lct

afford petroleum based fuels or aiternative sources of



energy_ Heavy reliance on wood is evident even in areas

where forests and bus ho s are rapi d Iy disappear ing _ In

Nepa 1, farni1 -i es depend on wood for 97 % of the househu j d

energy, while in Upper Volta, also in the grip of severe

deforestation, the dependence is over 90 percent, (Hall,

;982) _

In Africa South of the Sahara, dependence on ~"ood-

fue Ii s almost tot a I_ In- Soma I ia, ~-~here deforestat ion

t.hreat.ens 'the almost sale source of ener-gy - b ioma ss ,

the world Bank (;984) estimated that biomass energy

accounted for 87% of the country's total national energy

consumption_ In count.r ieS such as ivia1aw i , Tanzani a and
vMal 1 1 wood does not rnerely p ra dom i nate over' other house-

hold fue IS but it provides ovel' ~~()% of the tota 1 nation-

al ener'gy consumption, (Ec kho lm , i9.S4)_

In Kenya, three quarters of its primary energy

needs are met by f ue lwoo d and agr-icultural residues,

(o ' keefe, ;985)_ The same source indicates that 72% of

the fuelwood is consumed in the rural household sector,

which also consumes 37% of the charcoal and agricultural

roesidue s , At the national level, energy to meet dornes-

tic cooking, space and water heating requires more wood



(96%) than any other purposes (Mugo, i990)_

Overdependence on biomass energy means that poor

people in developing countries cook their meals only at

tragi c costs for thernse Iyes and the envi ro nmo n t..

According to Oelert (i987), deforestation to supply wood

•for fuel , to create land for cultivation and h u IIIan

settlement among others, is the most important

environmental cr-ob lcm in dovo lopi ng coun t.rie s . Th i s

rampant loss of forests is doubtlessly a serious threat

to the economy and the ecological set up of any country_

The impending fuel wood scarcity as a result of

overdependence on wood for energy has become too obvious

to ignore_ Holt/ever, at the global level, this is not

any t h i n 9 ne \I, _
'-'

Such shortages were acute in mi d-

ninteenth Century' Europe, and t nd i r-e cc ly may have had

epochal historical significance, (Eck ho im , 1984)_ He

added that,

In Prussia during the early i980c:;, five s i xt hs of
all criminal prosecutions involved theft of wood by
desper'ate peasants who poached wood off the 1and
holdings of the rich_

And that,

-,-!..



Young Karl Marx who watched debates in the Rhine-
1ands Par 1i amorit, on the subj ect of wood s t.o a1i ng
penalties later said that it was his exposure to
the human impacts Of wood scarcity that first drew
his attention t.o the material basis of social
relations. (Eckholm, 1984:9).

In Kenya, acute wood shortages are experienced

in densely popuiated high potential areas of C;entr'al,

Nyanza and Western Pr-ov-inces ••.vh ich import woodfuel f r otn

other provi nces reports t<enya Ener'gy and Envi r onment,

Organisations, (KEr~GO, ;983). In these ar-eas, it has

beel-! report-ed that the stand i ng tr'eestock has great 1y

reduced.

Fueiwood ac ar-c i t y thr-eatens health in rnany .,../ays.

It is expensive to burn wood for spaceheating and for

boiiing drinking water. Hence those that cannot afford

extra wood are more susceptible to cold and water borne

diseases. Since available wood is nOT, allowed

sufficient time to dry, burning it produces alot of
,/

smoke, wh i ch acco rd in g to 8mi th (i 985) has adve rse

effects on the health of household members.

Fue i wood shortage a i so affects hea 1tr~ by f o rc i ng

people to change their diets. Anecdotal accounts sug-

gest that people are changing from nutritional staples

4



which require more cooking to fast cooking but less

nutritious food, (Liteli, ;9.35). This leads to rna i nu-

Co

trition, inct~eased vu l ne r-ab i t i t.y to disease and reduc-

tion of peoples productive capacity.

As woodfuel becomes a market commodity, it becomes

ieGS access i b i e to the cash-poor' segments of the popu Ia-

tion. For' many peop Ie, pay i ng more f o r fue I mean~::;1 eSG

money for food, education, health and decent houses

among other necessities. The noo r are eventua I I Y forced

to poach \"ood on pub I 'i c or o ri v a te I and and incur risk

of prosecution.

As woodstocks around the v i I I age dec Ii tie, y,/omen arId

children walk farther and farther for wood.

du in [-iepaI, some f ami It (..JS des i gnate one ch i I d to spend

most of his or' t",el" time sCI"oun::-Jil1g [ o r cookino Fuel,

(Fox, ;984). Khama t, i (i ~j8f'.) i nd i cat~Jd that. a 1t.hou qh

firewood and non- cornme rc i a t " sou rcs s of ene rg yare

co i i ec ted f r eel y, t.he 0 ppo r't uni t. y co::;tin t e rms u f

foregone activities is high. Thus fue I gCl-ti-:ering has

joined water coilection as a source of daiiy druJgery.

cutting into potentiallY productive time especiallY fur

women and children.



Once procuring wood takes too long to be worth the

trouble, some households start to use agricultural

residues. In Bangladesh, there ar-e times when even crop

residues are extremely scarce forcing some families to

cook w i t h fruit skins, sugar cane VJastes and o t he r
f

bu r nab i e gar bag e , ( Smi t h , i 9.8 i ). The i n c rea sed use 0 f

crop residues and dung for cooking can reduce food

production since compost made from dung or residues im-

proves soi i fe r t, i i i ty and structu re _

From the above account, the adver·se negat i Vf! human

and eco i 0g -j c a i imp act s 0 f the s pre ad -j n !J f ue I ~'Jao d

scarcity, stemming from high costs of petroleum and

a l t.er nat t ve energy sources and the consequent depetldenc8

ort wood for f o r domest i c fue lis i o ss ob scu r e . Like

other deveioping countries, kenya cannot a i l ow the

scenar-io outiined above in her-- f u t.u ra development.

St rat eg i c p Iann j ngap ti 0 ns of i nc r-eas i ng sup ply ar!d

managing the demand of woodfuei should be identified it!

order to deveiop a comprehensive programme to reduce the

problem of woodfuel scarcity. The alternative tu this

is deeper drudgery and dimmer prospects for millions of

people.

t:..



Statement of the Problem

Sca~city of fuel wood causes widespread human suffer-

ing and ecological disruptions. This, if a Ilowed to

continue, can considerably lead to a decline in the

quality of life especially in the rural areas. However' ,

several approaches to curb this downward spiral are

avai lab 1e.

~ The strain on woodfuel resources can be eased by

on-farm tree planting, commun i t.y forestr'y and agnjfur-

,veSLry through which sustained per capita fuel wood suFf i-

ciency can be realised. A'it.h ou qh sma i I sc a le fanners

plant tr8es, fuelwood scarcity and the associated prob-

lems evidently persist. The reasons behind this paradox

were investigated.

With household energy requ~rements accounting For

an estimated 85% of Kenya's biomass energy consumption,

the introduction of improved cooks t.cves wou lo ease the

pressure on existing biomass energy resources. Studies

reveal that use of improved cookstoves in the rural

areas is yet to be popu Ia r , (Gar'nes, ;984; Hank ins,

;987). The need to inv e.s.t. i ga'te wh y these stoves at'e not

./



widely used in rural households was found inevitable.

Increased functional efficiency by improving cook-

ing habits can conserve fuel. This is particularly true

because performance of improved stoves is a 1so hi gh 1y

dependent on associated user habits. These kitchen

management techniques include use of 'i cis. use of a lu-

minium pots and use of air control devices among others.

Therefore, the resear-che r saw the need to inve st -j gate

the cooking habits currently practised .

.•.-' . Use of woodfuel substitutes such as maize cobs,

industrial wastes (biomass in na t.uro) and other alterna-

tives such as biogas and solar energy could also reduce

the pressure on existing woodlands.
;

These alternatives

are not widely used despite their presence in the study

area. The reasons behind this were investigated.

About 75% of wood energy is lost in the conversion

process of wood to cha.r-coa1 . Therefore improved char-

coal kilns can be used to counter this loss.

searcher invest igated .the char-co a 1 product ion me t.hocis

used in the study area.

u



Extension and p~blic education in the areas of

energy production and conservat-ion if intensified can

help to ease pressure on biomass energy resour-ces _ The

study therefore investigated the adequacy of information

available_ Special emphasis was laid upon the role of

government agenc ies, Ioca I Ieade rs and non-gove rnrnenta I

organizations in propagating ideals in seedling

product 1on, agroforestry, use of improved stoves and w:;e

of alternative sources of energy_

In order to pursue research premises outlined

above, the foliowing questions wer-e posed to aid the

study:

a . What are the major sour-ce s of pr-imary fuels

used?

b_ What are the causes, effects and possible

solutions to fuel wood scarcity?
u

c . Is tJher-e any relationship between household

energy c o n s umpt; ion wi th househo Idi ncome ,

education level and household size?d_ Which

alternative energy choices are available?

e_ Which firewood energy converter technology is

used?

<)



f. Who advises the farmers and what type of

advice is given concerning woodfuel production

and conservation?

Study Objectives

The main purpose of the study was to investigate

the ex ist ing energy prob Iems, the ir causes and the i r-

implications; the substitutes and/or alternative energy

technologies used; and the methods of woodfuei product ion

and conservat ion in the st udy area. In dealing with

these issues, the obj ecti ve s set for' the study i tlC iurio d ,

to:

:¥. determine the sou r-ce,.quantity and value of

the primary fuels used.

:¥. identify the causes, effects and solutions to

fueiwood scarcity.

~ investigate the relationship between househoid

energy consumption with income and househoid

size.

~ make a comparative survey of alternative

energy choices available.

:¥. investigate the Firewood energy converter

technology used.

10



• find out the source and type of advice given

to farmers concerning woodfuel production and

conservation.

• investigate the relationship between education

level and the tendency to adopt effective

methods of woodfuel production and conserva-

tion.

Rationale of the Study

Despite spectacular urban growth in developing

countries, the majority of the population still lives in

rura I areas. In Kenya, this rural population consumes

~ore than three quarters of fuelwood used (Mugo, 1990).

It is in re co qn t t t on of th-is fact that thE! study ~'~::H~

'carried out in a rural setting.

The rapid population growth and rapid expansion of

cultivation leading to disappearance of traditional

sources of fuelwood have caused acute woodfuel shortage

in the rural areas_ Th is has Ied to negat -i ve human and

ecological effects. For instance, deforestation, poor

human health due to malnutrition and long hours of

firewood gathering negatively affects agriculture_

Kenya's economy is heav iIy dependent on ag r icu 1-

ture, hence every effort should be made to ensure that

11



factors such as deforestation and conflicting land uses

do not reduce its productivity_ It is the reforei Inpera-

tive that so Iut ions to dome s t ic •ene r'gy pr'oblerns

are found_

In the face of increased deforestat -j on, t.ouri SIn,

wh i ch is a major fore i gn exchange ear-ner, is bound to

break down_ Unless appropriate and urgent measures are

taken, i nc-reas i ng fue Iwood scarci ty mi ght compe I peop Ie

to cut down trees and shrubs in government gazetted

forests and bush lands whi ch are home to wi Id an i rnaIS,

the ma i n stream for' the i<enya'~:; t.o u r f srn industry_

Therefore, in the absence of energy planning and POI icy

forrnu Iat i on based on deta i led ernpi r' i ca I r'esearch, the

ecosystem that supports Kenya's economy and ecology "
,.
c

destined for a likely breakdown_

Hence, there is need for a detailed analysis uf

energy supply and demand in r-ural areas to p rov ido an

adequate data base for accur-ate Iy d j agnosi ng the etie r'gy

predicament affecting the rural people_ Such stud i es

should be carried out regional1y to vior'k as coric re t,e

basis for accurate comparison_ It is hoped that find-

in~s from t.h e s r.u d y ~'..•ou I d be able to:

1~)



provide +nf or-ma t.t on to helpirnpr·ove energy.

planning and policy formulation .

• ii suggest ways through which energy requirements

can be met without causing negative human and

ecological impacts.

i ii he Ip to mot ivate househo Id membs rs to engage

in effective woodfuel production and conserva-

tion methods.

Assumptions of the Study

In designing the study, the following assumptions

were made:

a. There is cu rre n t ly a problem of fuelwood

scarcity in the study area.

v b. The community is aware of the causes and

effects of fuelwood scarcity.

c. The community ha.s po ss i b le so iu t i ona to the

fue hvood s carci ty but on I Y lacks mo t ivat ion and

initiative to implement them.

d. The community is receptive to new ideas, such

as the introduction of new fuelwood production

methods, alternative energy t.e c hn o lo q y and

energy c o n s e rv a t ion methods.



Thfi Study Arfia

Thfi study was carrifid out in Sabatia Division in
u

Kakamfiga District in Wfistfirn Provincfi of Kfinya (Figure

i). Western Province is among the most densely populat-

ed high potential arfias in Kenya. Westfirn, central and

Ny an za Pr-ovinces are de f f c ie nt rn woo c f ue l and i rup o rL it

from other o rov i n c e s , (i<Er";GO, 1983). Aceo rd i II ~ to

, Lite i I (i 985 i . one ha If of the wood consumed in these

prov inces is supp lied from non-sustai nab Ie stocks and

currently there is insufficient standing treestock

availabifi on a sustainfid yifild basis.

Kakamega District lies within the Lake Victoria

basin with the equator crossing its southern tip. A

significant proportion of the district has a high agri-

cultural potfintial.

Thfi aVfiragfi population density according to the

i979, census is 30;2 p e rs o n s per square k i lome t.er ,

(Repub iic of Kenya, i 988) . ThQ ave rage, though one of

t.ho highest in the country concea is the var iat ion in

density within thfi district. Di vis ions such as Etnuhaya,

Sabatia, Vihiga and Hamisi a lre ady exhibit population

densities of about 1000 per'sons per square k i lomo t ro .
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Sabatia Division like other densely populated

divisions has an aye rage landholding of less than 0.5 ha

per" family or household, (Kakarnega D[)P, ;988). This "is

far below the FAO recommended minimum area for

subs istence purpose of ;.4 ha pe r fami 1y . w ith such

small plots the farmers are not likely to commit them to

tree planting for' wo o df u a l . The study therefore

investigated various methods used by people in this

division to meet their domestic energy needs.

Study Limitation

In the cou rse of data co 11ect ion, the fo 11OV~ ing

limitations were observed:

a. One day field 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 ma 1e member's of the househo 1d we roe out

for work. Female members of the household did

not know alot concerning tree planting activi-

ties in the household.

c. One hundred and eighty households were sam-

pled. This might not be a typical representa-

15



tion of the situation in the division, dis-

trict, province or country_ Individual house-

holds differed markedly in their geographical,

socio-economic and environmental set-up_

, v

The refore broad gene r a I i za t i on s can on Iy b8

made with caution.

Definition of Terms

The following terms as adopted from various sources

were used in the study:

AGROFORESTRY: Is a term used to d8scr'ib8 all land use

systems and practices in which woody p8r8nnials ar8

do l f bo r-at.a l y grovm on the same unit of land as crops

and/or animals. There must also be a significant

economic and ecoiogical int8r'actions betvle8n th8 wood y

and non-woody components for a system or practice to be

considered agroforestry, (Na i r (i985) in leslie, i989:~~}

COMMERCiAL ENERGY: That wh i ch ci f'CU Ia tes -ini n t.a r na-

tiona i markets and i tWO i v e use of fore i gn exchange _ The

units of such energy transacted are genera"y easier to

count and often we i i documented, (Kh ama t. i, i 92·8: 48) _

! ,,:.



CONVENTIONAL SOURCES OF ENERGY:

and tradi-tional s ou rco s of energy, (Kama r a , i~p~.6:7)

FAMILY SIZE: Includes members of the immediate f~mily

"
i.e offsprings of one couple pius one at' both of the

parents.

FOSSIL SOURCES OF ENERGY: Provide the bUlk of energy

for modern industry and domestic energy for some high

an d middle t ncome h o uae h o l d a , for' exurnple coal and

petroleum (g as 0 I i ne , diesel , kerosene and L i q ui f i8d

_. _ f __ . __ "
~e~roleum Gas lL~G)) (Kama ra , i 986 : 7 j .

FUELWOOD: Refers to firewood, while woodfuel reFers to

firewood and charcoa I (Mung' a I a, i 9.e.4: i (2) .

HOUSEHOLD SIZE: I sag r'0 up 0 f pe0 pie t'egL!Ia r lye 3 tin 9

together. They rnight not be of the immediate f atn i Ty ,

but 'i nc l uds relatives, workers or friends, (~::am3ra,

i986:40).

NOt,j-CO~tjHERC;IALENERGY: That wh i ch ci rcu l at.e s w i Lt; in

localised markets where no records are kept and the

price is highly responsive to srnal1 ma r ka t, dynamics,

(Kharnati,1988:48).

I l



NON-CONVENTIONAL SOURCES OF ENERGY: Include energy

sources such as biomass der-ived fuels (alcohol), SOiaI'

energy, wind energy, geothermal and micro-hydro un-its,

(Karnara , ;986 :7 ).

NON-RENEWABLE SOURCES OF ENERGY: Consists of the con-

vehtional exhaustible energy sources such as petroleum
u

and coal.

RENEWABLE_ SOURCES OF ENERGY: Are those wh ich can be

reproduced through specific management and technological

systems such as firewood, solar, wind and small units of

hydro-power, (kamara, ;986:7).

TRADITIONAL SOURCES OF ENERGY: Provide the bUlk of

energy which large segments of the rural and poor popu-

lations in developing countries depend, for example

firewood, charcoal, dung and crop residues freely col-

I ected or co I I ected unde r contro I or bought, (Karna ra ,

;986:7).



CHAPTER TWO

LITERATURE REVIEW

Introduction

Wood is and will continue to be the single most

important fuel especially for' dorne s ti c consumption for

as far into the future as one cares to predict_ Th iS1 s

true in developing countries wher'e app roxi ma t.aly twu

billion people have not entered the age of fossil fuels,

largely because of poverty_ These people solely depend

on'wood for their residential needs_

The current dependence on wood has led to unprece-

dented use of woodfue 1 consequent Iy lead ing to its
~

scarcity_ Adverse negative human and ecological impacts

resulting from woodfuel scarcity cannot be

over-emphasized_ The causes, effects and solutions to

woodfuei scarcity are many and varied depending on the

geograph ica 1 pas it ion of the ar-ea' conce rned, the Ioca i

popu 1at ion densi t.y , the 1and ho Iding si ze and soci 0-

cultural factors_

In the f o llowi nq chapter, a critical anal vsl s uf

ttie causes of woo df ue I scare it.y , the resu It ing human and



9CO log -ic a I -impacts, and the poss io Ie so Iuti ons to thg

scarcity as per liter-ature r'evigwgd wi l I be under-taken.
f

Causes of Woodfuel Scarcity

The nged of land for agriculture and sgttlerngnt has

19d to wanton destruction of trees hence heightening the

process of devegetation. Th is 'l arqe ly con t.ribu t e s to

the problem of woodfuel scarcity. The Kenya Development

Plan (i988) points out that attempts to reduce the rate

of deforestat ion are t.hwa rtad by the eve r-i nc re as ing

demand for woodfuel, and other needs.
u

Specifically, the

plan indicates that,

One factor that is critical for the management and
preservation of forest is the ever-growing demand
for woodfue I for rura I and u rb an areas .... (f<enya
Development Plan, i9BB: i7B).

Rapid population growth has also aggravated the

fuelwood situation. This has resulted in conti nuous

sub-division of land and over exploitation of woody

biomass resources for provision of domestic energy.

Parcels of land have become extremely small that plant-

ing of cash and food crops is preferred to plant-ing of

tregs.



Inefficient use of the forest resources and out-

right waste coupled w ith the increasing 'i nt.or-nat iona l

market for wood and wood products also escalate the wood

scarcity situation. And, according to Approvecho Insti-

tute (1984), poor planning and lack of long term refor-

estation programmes further compounds the problem, and

above ail, r.he unnecessary quantities of wood cut to

feed wasteful cooking fires contribute more to the

problem more than any other factor.

In a way, the announcement of new oil prices by the

OPEC; countr-ies in 1973 helped to ::.:;tep-upthe wo o d f uo l

scarcity. In the ab:.:;enceof such high increases, at

1e a s t man y pe 0 p lei n 0 i 1 imp 0 rt; in g co u n t r ie s c o u 1d

afford to use kerosene hand in hand with wood for domes-

tic and other purposes. However this increase and the

subsequent increases have pulled kerosene even farther

out of the reach of the world's poor.

Overdependerce on wood for domestic fuel contrib-

utes to its s c a rc i ty and consequent 1yi ts s o a rI ng

In f act , Ec k h 0 1rn (i '9 7 5) [~a y s t hat fi re~."0 0 d

prices have risen much faster than kerosene prices,

reflecting the growing difficulties with which wood is



procured. Those who can pay for high wood prices must

forego consumption of other essential goods.

Ngug i (i 988) revea I ed that as a commod i t.y on the

cash economy, wood has become so valuable that trees are

not necessarily expected to meet the family's fuelwood

requirements. According to her, fuelwood 'i n Hurang'a

District is viewed as a by-product from trees planted

for other economic purposes. This attitude inciuc e s

artificial shortages even where per capita wood quanti-

ties are very high.

Socio-cultur-al factors Ir/hichconstrain vlornenf r om

involvement in tree planting activities partly contrib-

utes to wood shortage.
G

(1988), the agrotorestry survey in Kakarnega District,

For instance '=' c>'-'''' noted by r~gu9 i

.prov ide d f i rrn grounds for believing that
the observed fuelwood shortage is not the result
of a shortage of woody biomass on individual farms,
but is due to social and cultural forces •...v i t.h in
the househo Id that dete rm i ne cont ro love r, and
access to the wood produced on the farm (i~gugi,
i 988: i 65 ) .



Khamati (1988) said that problems of production

and distribution of petroleum based fuels t~esultsin

sporadic shortages occasioned ma i n i y by delays 'i n

deliveries, and constrained supply due to lack of stor-

age facilities_ This forces people who could have used

alternatives fuels iike kerosene and LPG to continue

using woodfuei_

Electricity, even if it wer'e affordabie, it -is

often not available in rural areas due to distributiun

costs_ Similar sent-iments ~"ere portrayed by ivibaaria

(i988) who revealed that oniy 11_9% of househOld in

Nya t.h un a '8' sub location in Kiarnbu District used

eiectricity, a factor- associated with distribution

eosts_ Thus hi ghi nsta 11at i on costs, not to rnent -ion HI(!

high monthly c ha r qe s hinder the use of electricity in

rura i are ae .

In a way the high rate of urbanization contributes

to ~·••oodfue i scare i ty in the! ru r a 1 a r o a s .

(i 986) argues,
I',;

the' product:.ion! and distribution of ~"OC)(j-
'1'1

fuel is infiuenced by the urban dwe l l a r s . Hence the

commercialisation of woodis mainly induced by Ule urb an

demands for energy_ Therefore trees are t nd i s c r-i mi na ta-



ly felled in rural areas to burn charcoal which 1S then

transported to urban centres. This charcoal is ma in I y

used b~ the poor residents, who make up the bUlk of the

urban centres' population.

The problem of urbanization versus deforestation is

ep-itomised by the fact that char-coal which is ma-inly

used in urban areas is produced in wasteful earth kilns_

Despite the energy lost, it remains imperative that wood

be converted to charcoal. The high bulk and low energy

density of fuelwood preclude it from long distance

transfer because it is uneconomical. However, woad con-
u

verted to charco~l lends itself well to transportation.

Therefore, charcoal remains an attractive fuel in Kenya

and p romi ses ani nc re ase in -imoo rt.anco , no-ted Li te iI

(;985).

Ignorance of alternative energy production and

conservation methods significantly contribute to wood-

fuel scarcity. Open three-stone hearths are used for

much of the cooking in developing countries. According

to Mbaaria (;988), the chief constraint as to why people

don't use fuel efficient stoves seems to be general

-j gnorance or Iack of awar-eness of the fue I sav ing rneth-

ods.



Another reason for failure to use fuel efficient

cookstoves is the high cost of the stoves. For -instance

without counting the initial cost of stoves, the effi-

ciency of respective cookstoves differs such that Lique-

fied Petroleum Gas (LPG) is a cheaper fuel to use than

charcoa I (Khama t i, i 9BB) . Howeve r, charcoa lis more

po~ular because the stove is cheaper and charcoal c~n be

bought in very small quantities whereas LPG cannot.

Human ~nd Ecological Impacts of Woodfuel Scarcity

Globally, an ecological threat to human well being

is the undermining of the productivity of land through

so i I eros -ion, increas ing f Loo d a cr-eeping deser-ts, and

declining soil fertility. All these p ro b lems a ro accetl-

tuated by de f o r-est et. ion, whi ch is sp read ing as i ands aro

c lea red for- agr-iculture and as r is i nq populations COI1-

tinue their search for firewood_

Although the yegetation and forests in Kenya are

potentially renewable, the rate of exploitation is very

high, rendering t.horn p rac t icai ly non-renewable. The

destruct ion of for-ests th reatens thei t~ c ri t, ica I func-

tions such Q.-.
Lh-' prevention of erosion, protection uf



water- catchments and w i ld li f e habitats, and oorisa r-vat ion

of valuable gene pools. For instance, the Kenya Energy

and Environment Organizations - KENGO (1983), ubserv~d

that, in high potential areas of kenya, the rate of soil

loss is U· -:.
• L. to U· -j

. u tonnes per ha per year when fares!.::;

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

ests are destroyed.

With increased frequency of floods, with denuded

wa te rsheds from wh ich rai nf a 1- rushes qu ick Iy and v': ii.h

excess ive 1o ad of sed iments in r-iv e rs , ciefon~sta t iun

impacts negatively on agriculture which is vital tu the

national economy. The rising load ()f si It c a rr ied by

rivers chokes up expensive reservoir-s arid irrigation

w o r k s . This threatens water supply for a large

pro par t ion oft he pop u Ia ti 0 n and c a use s :~i Itat -i0 n

problems for the hydro-electric and irrigation schemes.

Foley (1986) says that in recognition of the fact

that wood has become scarce. woo d hL:1[':; becolne a e;urlllllud i I.y

on the cash economy. Tilis ha~:;profound consequences UII

-the r4ral households, since most people see it profita-

b Ie to fs rTY wood to u rban centres v~heroe i t '-.J i j 1 fe-tctl



higher incomes.

One would assume that commoditization of firewood

raises the hope that entrepreneurs will see an advantage

in planting trees to develop a sustainable, labuur

intensive business. Instead, Okeefe (1985) argues that

a depletion of woodlands has been the more common re-

sUit.

Kuyper (1984), in a study carried out in Kisii

District revealed that firewood 1S no longer collected

freely. He ind icates that iff i rowo o d cannot, be

obtained from the farm, it has to be bought at high
\.

'prices. Wood comma rc ia lization as a ] r e ad y rnent'ioned

leads to artificial shortages even wher'e per capita woo d

, quantities are high.

Despite the scarcity, at least in the rural areas,

firewood can usua 11 y be gathe re d free of charge, though

the time requ ir'ed to gathe r' t.ako s I onge r' and 1onge r .

Th is makes the cost of fi r awoori in te rms of for egun~2

ac t t v i t ie s high. M\rJandosya (1985) ro v e a 1s thati n

Tanzania, collection of firewood accounts for about 400

person days per family per year.
v

This inhi b i t.s expencii-



ture of human labour to meet other basic needs such as

agricultural production.
v

The weight of foraging for household's fuelwood 1S

ma in Iy fe It by women because they have the re spons ib j I -j-

ty of cOllecting firewood for the household. The time

and effort spent by women in search of firewood under-

mines their health and the economic vleii being of the

family. As Smith (;98;) puts it, "the quality of rneals

and homelife, as well as agricultural yields, inevitably

suffers.

Data on Kenya ru r a I househo Ids show that when f n=!e

wood is scarce, peopie tend to divert to use of ayricui-

.t u ra Ire sid ue s, a f r-eego 0 d, rat her t han pur c has e d

energy forms, (Ba rno s , ;984) . The rernovai of ani ma l

wastes and crop res idues f r-om the so iI as a subst itute

for fuelwood denies the soil the much needed nutrients.
~

The thinning of woodstocks also erodes nutritional

qualities by diverting income for food purchases to fuel

and by raduc ing the amount of t irne av a i1ab 1e t.o r a ise

crops and prepare meals. For -i nst,ance, ~1baar i a (i 988)

says that ma i ze and bean mi x t.ur-owrr i ch constitute the

. )~~
.~. t. ,



stable food in Kiambu District but takes a long time to

cook has been replaced by foodstuffs that cook faster

but ar-e less nutr it ious . Th is change in cook ing and

eating habits will most likely adversely affect the

working capacity and health of people, mostly women and

c-hi Id ran .

G Scarcity of wood has compelled people to burn

poorly dried wood which burns poorly and produces alot

of smoke. Smith (1985) argues that even though littie

systemat ic research has been c a rri ea out, there's ev i-

dence that smoke and other pollutants from biomass fuels

affect adversely the health of households.

the problems of gases and particulate associated w it.h

smoke, Littell (1985) reveals that fuel switch responses

such as increased use of dung for cooking could increase

bacter ia I intake and di sease potent ia i _ Further, the

use .of non-traditional fuelwood s pc c ia s like Euphor-bia

species have harmful effects since they produce carcino-

gen ic ~"rnoke. I

I
I
1
II .

Acute firewood shortage has also undermined admin-

istrative control in many countries_ In China, Richard-

.'



son (i 966) reported that tr'ees on commune piant.at icns

were sometimes surreptitiouslY uprooted for fuel almost

as soon as they were planted. And, in Indi a both the

needy and the entrepr'eneurs were forced to poach for

fue I in the 1ega 11 y protected nati anal forest reserVt~S,

(Palmedo, ;9(8). The gravity of poaching is reflected

in the formation of mobile guard squads and mobile

courts to try captured offender~. Howe ve r, in mo st

cases, Iaw enforcement rneasures have Iitt Ie effect in

such an untenable situations.

Management of Woodfuel Scarcity

Woodfuel scarcity can be redressed through the

management of both SUPplY and demand.

a. Management of Woodfuel Supply

Human suffering caused as a result of woodfuel

scarcity can be alleviated if there's a concerted effort

and increased levels of financing on both global and

national levels directed towards woodfuel production and

conservation. E I-H innawi (i 986 't , summar:ises the need

for energy alternatives in developing countries as

+o l Iows ,



Energy importing developing countries have to take
the cha 11enge of exp 1oi t ing all thei r energy re-
sources and develop wise conservation measures
wh ich don't interfere w i t.h their healthy ecunomic
growth, (El-Hinnawi, i~~86:i6)_

While developed countries have used their greater

vJealth to tackle the oil supply difficulties, oil irn-

porting developing countries have no prospects of doing

the' s arne. ImpoFting petroleum, considerably drains

their foreign exchange earnings that it is not feasible

to consider filling the gap between the demand for

woodfueland its supply with petroleum products_

On the other hand, mere increase in the supply of

woodf ua 1 is not in itse 1f a comp 1ete so 1ut ion to the

fuelwood scarcity problem. The unfortunate t.rut h 1·,..,

that the amount of wood burned in most rural areas is

almost completely determined by the number of people who

need to use it_ The government therefore should

spotlight the urgency of s low i nq population gr'owthin

several ways, for example, making planning services

un ive rsa 11 y av a i1ab 1e and acceptab 1e, and t-'e-orient ing

soc ia 1 and economi c incent iyes to p romo t.c srna11 e r

farniliifs.

.~:.J



It is fortunate for the woori+ue l scarcity p rob lom

because un like 0 t l , trees are a r'ene~"abIe resou rces when

properly managed, (Ha lI , i982)_ The logical irnrnediate

response to the firewood shortage is to plant more trees

in plantations, on farms, along roads, in shelter belts,

and on unused land throughout the rural areas_ For' many

regions, fast growing tree varieties are available that

can be cUlled for firewood even within two yeats of

planting_

Though the concept of p Iant ing trees is simp Ie, its
I

implementation is not_ For instance, the Kenya Renewa-

ble Energy Development Project (KREOP) has revealed that

by i 980, only one tree was planted for every two

felled" (EnergyiDeveloprnent Ln t.arn a t f o n a l - E/l)I,

i 986 ) _ The report adds that the researchers expect that

unless afforestation and efficient wood burning technol-

ogies are seriously pursued by the year 2000, therl only

one tree would be planted for every three or four taken_

Since one way of reducing woodfuel scarcity is to

encourage people to plant trees on community lands,

community members shOUld be encouraged to establish

village woodlots, to plant roadside ~ d boundary trees,



plus planting on agriculturally sterile lands, (Ba~nes,

;984). Mung'ala (;979) points out that, to tackle

woodfue I sca rci t.y, the largest p lan t ings shou Id take

place on the farm. He emphasises that agroforestry

systems, that is planting trees interspersed w i t h

agricyltural crops or in belts should be encouraged.

Therefore, proper implementation of agroforestry

programmes in rural areas should endeavour to strategi-

cally in~rease the community awareness on the practice.

Of vital importance in monitoring agroforestry p~o-

grammes wiil be the development of t.rain i nq and ex.ten-

sian programmes in agrofore~try (Litell, ;985 ). He

emphasizes sufficient supply of high yield

as of equal importance.

Barnes (;984) argues that apart from being provided

with suitable seeds and/or seedlings, farmers should be

shown how to grow and tend the trees, and perhaps even

be given monetary incent ives to ca r ry out such wo rk .

Mung'ala (;979) supports this by saying that such costs

w i l I be far less than the inputs of food, fer'tiiizers,

fuel and health incurred by the gove~nmenti f success

cannot be achieved.

~ r-, ~.



Although reforestationiand tree planting programmes

have been started in many countr ies, new plant ings

appear to have no hope of catching up with clearance_

For example, in the Sahel, plantings make up for only

2% of the ioss annual i v , (Aprovecho Inst itute , i 984 ).

To a xp la t n the frequent failures of tree plant-ing

projects, Eckholm (i975) says that such projects become

'. degp 1y enrnQshf!d in trle po 1 it -i c a 1, cu 1tu r a 1 and admin is-

trative' tangles of a rural locality, and that they tquch
".

upon and are influenced by, daily living habits of many

people.

It therefore app e ars that supply expanSlon alone

cannot adequately counter woodfuel scarcity_ There is

need for supp Iy management to be augrnent.ed by de/lland

management.

b.~ Management of Woodfuel Demand

Provision of technologies based on renewable and

env ironmenta I Iy sound ind igenous ene rq y i(.;c rue ia I to

the development of rural a re as . This if irnplemented could

ease pressur-e on the existing wood lands . Lnc ro as inq

attention is therefore being given to research devclop-

.:.4



ment for the harness ing and ut iIi zat ion of re nowab 1e

sou r c e s of ene rgy notab I y so Ia r, wind, b iom a s s ,

geothermal and micro-hydro electricity.

However, many of the technologies lack simplicity

that is essential for thei r app l t c a t.f on especially in

rural areas where most of the people have minimum tech-

nical training and kriow+how , (El-Hinnmvi, ;986). Thl'!re-

f o r-a most of these techno log ies are no t yet oconoru ica 11 y

competitive with conventional sources of energy such as

petr'o1eum.

Despite the shortcoming outlined, efforts are being

directed towards the development of renewable sources of

energy ~inorder to meet domestic energy neeo::;. The

t.ransit ion f rom convent iona I sources of ene rgy to ne~v

and renewable sources has to be achieved in an orderly

manner that has to be culturally, soci a l Ly , econornica1iy

and environmentally sound. This is necessary for de-

ve Iop i ng countr ies who have t.o re 1y on impo rted tec;hno1-

ogies which may ,~ot be tai16red to their socio-enocomic
I

and cultural lifestyles.

u

.'~"~



Alternative energy sources must be viewed in re-

spect el-Fhow ade quat.e1y they can subst itute oil based

resources and dependence on biomass energy -For domestic

ene rgy needs. Hencfl, before any energy technology l',-,C>

'considered a substitute, studies must be carried out to

find out its suitability to the local conditions.

In the past electricity has been concentrated in

the larger urban areas. But, if t nt r-oduced in rural,

areas it could reduce the pressure on the existing

wO<.iJdlands. In ;973, through Rural Electri-Ficat-ion

Programme, the government decided to extend these facil-

ities to make rural areas more attractive. However,

because o-F high installation costs, the majority of the

people find such undertakings expensive.

High installation costs are mainly attributed to

'the problems of distribution -From the national grid

system. In this case solar energy which is naturally

decentra 1 ised can come into f -j 11 these gaps _ Its

abundance, renewable, non-depletable and environmentally

acceptable character indicate that it will become one of

the rnost impo rt an t contr ibu t.ors to comme r c ia i ene r'gy

.s up p 1 i es .
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In Kenya to meet the target of powa r for a lI by

the year 2000" requires not ori i y enorrnous nearimpossi-

bie capitai outlay, but urgent, cheaper and flexible

aiternative sources of energy (Da i ly Standard, 1990).

He saysl that soiar energy is cheaper and picking up for

use in homes, institutions and industries. He adds that

cornp ani e s I ik e A I p h a r'>i 9 u v u have est a b ii shed an

indigenous s o la r- technology suited to the Afr-ican

ciimate and that the goods produced are adopted to locai

,C0 nd i t ion S, are ion g Ias tin g, m ai n ten an c e f re e an d

available at reasonabie costs.

However, the Aprovecho Institute (1984) contends

th&t aithough solar cookers are already available, their

initial cost makes them unaffordabie by the o o o r .

Furt.hermor-e, no inexpens ive means of star ing heat for

cioudy days and for evenings has so far been devised,

adds National Academy of Sciences NAS (1983)_

8iogas has been promoted as another alternative

means of providing heat for cooking_ Iti s appealing

because it uses manure and other organic wastes to

generate gas while leaving a usable compost for ferti-

However, the Aproveqho Institute (1984) points,



~out that biogas is not suited to small scale production,
~

for installation costs are often too high_

successful irnplementation, sufficient livestock dunv arid

other organic wastes are required_

Officials f rom Shachiao 8-iogas Office, China, say

that itis 'i mp o s s t b le to adopt a technolugy w i r.hou t

adopting it to the local conditions, (GTZ,i987)_ For-

success, use of local material to reduce costs must Ge

emphasized. They suggest that outside support, both
u

techn~logical and financial should be s t rt c t Iy

subsidiary.

Wastes from agricultural industries could also be

used as a possible substitute to fuelwood. Over 7

million cubic tones ofindustr-ia.l wa st.os including SeM

dust, rice husks, bagasse, coffee husks, coccnut she!!:.:;

among others are produced annually whose dispcsal causes

problerns (Khama t i , i988).

tual'y burned as rubbish, thrown into rivers or left to

decay.

Some wastes are already In use as fuel. FOt' In-

stance bagasse is used to fire boilers in sugar industry



and coffee husks are made into carbonised briquettes ;.,,,
UJ

Kenya Planters Co-operative Union (KPCU) for use in

domestic cookstoves. Other wastes could be used simi-

iarly.

Apart from increasing fuelwood production and using

alternative energy technologies, efforts should be made

to increase fuel conservat-ion in woo d convo rst on and

utilization process. This should involve provision of

informat ion and adv ice th rough extens ion se rvt ces and

demonstration to appropriate groups. The conservaticJtl

awa re n a s s should involve the use of 'i mp ro v e d , mo re,
efficient conversion and utilization practices and

d~vices for example in charcoal kilning and cooking. In

addition, there should be p ro f us ion of information on

improved cooking tips and kitchen management both for

household and for institutions.

Thermal efficiencies notwithstanding, improved

cookstoves should also be designed to reduce the dangers

of exposure to smoke. El-Hinna~·Ji (i 986) say:~ that, such

designs made by aqd itl on of a chimney shmv n romi s.e of

reducing smoke exposure.



For better r'esults, v~hen solving v~o()dfuel SC3TCity

problems, conservat-ion should include both demand man-

agement and moderation, otherwise ~:_harnati (i98-~.) 31-

leges that when utilisation devices are made more fuel

efficient, the most likely result 'i s mors fuel u::;e

For. instance, more long cook i ng food may be prep8.~"(~d,

more water may be warmed or there may be incre3sed snace

,heat ing_



CHAPTER THREE

RESEARCH DESIGN AND METHODOLOGY

Introduction

The study looked into the causes, human and ec010g-

ical impacts and the possible solutions to woodfuel

scarcity in Sabatia u iv is ion . Spec if icall y the st uc y

investigated the following:

a_ The causes and effects of domestic fuel prob-

lems_

b . The energy choices and a lt.erriative s that are

possible_

c . The ener'gy p roduc ti on and corrse rvat ion trlE!thods

used_

The study emp 1oyed both the p r ima ry and :.:,econdar'y

data collection methods_ The primary data was collected

by two maj or' i ns t.rumant.s, namo 1y, in t.orvi ei:~:.:,chedu'j e and

questionnaire_

The data collection method adopted a field survey
u

approach in which systematic observations and measure-
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ments were made over a series of cases. This was f o l+

lowed by an~lysis of the variables in the matrix to show

any meaningful patterns. The secondary data was gath-

ered through a desk study which involved co lLec t ion of

data from r'eIevant textbooks, nev4spapers , magaz ines ,

conference reports, and journals among other sources.

The study was conducted in two stages. The first

stage was a pre-survey, wh ich tested the rosaa rch in-
u

struments to ens,ure that the questi onna ire and the

interview schedules wou ld elicit the type of data atltici-

pated.

Sampling Technique

The population in the study comprised rural house-

holds in Sabatia Division of Kak amo qa District. The

division was selected as a representative area experi-

encing a serious domestic energy deficit. Accord-ing to

KENGO (1983) Western Province where Sabatia Division is

located is deficient in woodfuel and imports from other

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

ince is suppl ied from non-sustainable stocks and cur-

rently ther'e is insufficient wood available on a sus-

4/



tained yield basis.

Emuhaya, Sabatia, Vihiga and Hamisi Divisions in

Kakamega District exhibit population densities of iOOO

persons pe r square k i iomot rs . (Kak amoqa [Ji s t r i ct [Jeve1-

opment Pi an - [i[)P, i 988 j . Th is is among the hi ghes t

population density in the country.

The study empioyed a sample size of i80 households.

Ail the 4- locations in Sabatia Division ~'~er'e sampled.

The researcher administered questionnaires to 45 house-

hoids in every location, nameiy West iviar'agoli, Lz av a ,

East Maragoii and North Maragoli. I n each househo Id ,

the respondent was either the male or female head of the

household. In the absence of the two, a grown up son Ot

daughte r' with kriow I edge of - hOLlseho I d f ue I coris umpt i un

activities was interviewed.

Besides the househoid questionnaire, inter-views

~"ere held with farmer's using biogcts and so l ar energy

technoiogies, Divisional Forest Extension Officer,

officiais f r om 8ukura Agr'oforestry/Energy (;entr'e, ~:enya

Woodfuei Agroforestr"y F't"ograrnrne (f<WAP) and ~:.anLl

-Maendeleo ya Wanawake.



Four farmers for solar energy technology were

interviewed, only one farmer for biogas technology was

interviewed. I nt e r vie wsw i t h the For' e~:;t Ext ens ion

Officer and with officials f r o m 8ukura

Agrofor'esty/Ener-gy Centre, Kenya Woodfuel Agrofurestry

f

Prog ramme (i<WAP) and f<:anu iviaendeieo y a Wana\"ake gathe r-ed

data on advice these of f t c ia l s give to the farmers as

far as woo d f ue I pro duc t -j0 n and con s e r-vat -j on i s

concerned. This also helped in confirming the validity

of the farmers responses on the ts su« of advi ce gi ven

from the above officials.

Data Collection Instruments

The study used two main data gathering instru-

ments, namely q~estionnaire and interview schedule (See

append ices I and I I) . The quest ionna ire \t.fas di vi cied

into five sections, namely soc-ja-economic ac t i v i ti es :

energy consumption ac t.f v t t t os : causes, effects and

solution to domestic ener'gy p ro b l ems ; woodfuel

product-ion and conservation methods; and the alternative

energy sources available.

Section one dealt with household socia-economic

activities including the household size, f a rmo rs

44



occupation(s), farm size and data on any other source of

income. Section two gathered data on the household's

energy consumption activities, such the type, cost

and quantity of fuel used. Items insect ion th t"ee

invest igated the causes, effects and so Iut ions tu

woodfuel scarcity.

Questionnaire items in section four sought Jata un

woodfuel prociuc tton and con se r-va t ion methods used. Items

in section five elicited the fanner's' know ledqe of

alternative sources of energy and their willingness to

adopt these technologies.

Quest ionna ire items :required d iffe rent 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

tables provided. For details of the questionnaire see

appendix I.

Data from farmers using biogas and solar energy
itechnologies were gathered by interview schedules, which

4.::·



elicited data on current purchasing andinstallatiun

costs for biogas and solar units_ It also sought data

.on the nature of advice the far-mers got from firtns t.h a L

sell solar- and biogas appliances, fr-om gover-nment. agetl-

cies, and from non-governmental organizations_

Interview schedules were also used to elicit data

from the Divisional Forest Extension Off-icer', f ro m

offic-ials of Buk u ra Agrofor~estryiEnergy (;entr-e, ~~enya

woodf uo 1 -Ag ro+o re st.ry Programme and kanu-tviaende ieu y a

Wi>tnawake_ The kind of advice given to the fanner-s by

these officials as far a sca woodfuel p ro ciuc t ion and

conserv~tion is concerned was also sought_

The items in the interview schedules were open

ended but nevertheless structured questions_ The in-

terviewees responses were either a single word or a

iengthy oral discussion_ The schedule provided a leeway

for probing incomplete response or those that appeared

ambiguous_ For details of the interview schedules, see

appendix II.



Data Collection Procedure

Each sample household was vi~ited once and the

questionnaire was ariministered to the respondent. Some

households were revisited to counter check information.

Before 'administering the questionnaire and 'int.erv iaw

schedules, the purpose of the study was explained to the

respondents.

Apart f rom the verbal response to thei n te r-vielt/S,-the

.respondents were asked to set aside the amount of char-

coal and firewood used in a day for weighing. To est-j-

mate the quant -j ty of the fue is, a sp r-ing ba Iance was

used. The quantity of kerosene used was estimated by

cDMsidering containers of known capacities used per

I' given t.f me . A physical investigat-ion of energy

production and conservation methods used in every

household was carried out to supplement the respondent's

verbal responses.

The extent to which biogas and solar energy

technologies were t n use in T.he study area wer'e as lo

investigated. The Divisional Fo re s c Ex t.ens in Officer

and the Chairlady Kanu-Maendeleo ya Wan awake

4/



Organization in the d iv i s ion vlere also intervievJe(L The

I nt e r v -i e vi s c he du I e f 0 t' Ken y a \'i 0 Udf Uf! I A9 r ufo r e:.::;t. r- y

Progt'amme and Buk u ra Agr-cfot'esTxy jEnet 9Y (;entr"8 ~·./er"·e

posted.

Data Analysis Procedure

8ot h the de s-c rip t i v « and the i n fer e!'l t i a i

.stat i st i ca I methods V4ere used to ana! yse the data usi WI

Statistical Package for Social Sciehces (SPSS) software_

The desc ri pt -ive stat i s t, i cs were used to 0 t'gan i:::.;e and

s ummar i s e data into frequencies, percentages 3nd

averages. The rei at -i0ns hip s b,~ t vi een h 0use h0 Ide ne r- :oJ Y

consurnption, income and househOld s t ze : and bet~'4~'!erl

education level and the predisposition to adowt

effective methods of woodfuel production

conservation vlere establ ished using simple regres:.:;iuti

and correlation analyses.

,,

The independent v a r: -iab I es -inc I ude hou seho I d i ncorne ,

household size, mal o and female educat"iuna! leveL Tht::

depen den t v a ria b I es ~"er'e h0 U:.::;eh0 Ide ne r-9y c(;nS l! rnp t. ion

and the predisposition to adopt app r-ou rt at.e methods of

vloodfue I product ion and CCHll:;ervat -j un. Th'2 r-egrec-';sion



coefficient (b), correlation coeficient (r) and

coeficient of determination (r2) were also calculated_

Tests of significance were conducted to determine the

degree of correlation_

4Y



CHAPTER FOUR

DATA PRESENTATION AND ANALYSES

Introduction

This chapter presents a summary of findings of a

rural domestic energy survey in Sabatia Iiiv ision in two

parts. Section one presents findings on aspects of

rural domestic energy production, procurement, u~iliza-
. . f. . .~lon ana conserva~lon. It is ordered in the following

categories:

Socio-economic activities.

ii Household energy consumption activities

iii Causes, effects and possible solutions to

woodfuel scarcity

iv Woodfuel production and conservation methods.

v Advice given to farmers

vi Alternative sources of energy



section two deals with rural domestic energy

consurnpt i on as a funct i on of househo 1d i ncorne, f ami 1y

size, male education level,
f

female education level and

farm size. Relationships between fuel production and

conservation methods and these v a rf ab l o Itlere also

established.

Frame of Analysis

Due to differences in natural resource endowments

and severa 1 soc io-eonomi c factors, the study area was

.. ~ - ....
altteren~la~ea into two areas with two locations each,

as follows:

(iroup A (jr'oup 8

North f\1arago 1i West Mar'ago i i

East tviaragoli Izava

In f i gu re 2., Group A 1ocat ions, be ing a catchrnen t

area for Rivers Garagoli and Lz av a , has a I a rq e

concentration of streams, marshes and swamps compared to

:::. I.
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Group 8 locations_ This difference influences produc-

tion and subsequent consumption of domestic fuel in the

study area_

Group A locations are closer- t.o the s t i 11 thickly

vegetated and comparat.ively thinly populated areas of

South Idakho and Sharnakhokho, and a Iso to the T -ir ik i

part of the Kakamega Forest_ These factors greatly

influence variation in woodfuel consumption between,
Group A and 8_

Cash crop (coffee and tea) farrni ng i~:;most 1y

practiced in Group A, ~hich on average has a larger

landholding size (1 _95 acres) than Group 8 (1_5 acres);

factors which also influenced domestic energy consump-

tion_

Group 8 locations are closer to more urbanised

area~ of Chavakali, Stand-Kisa, 8endera and Mbale, while

Gr-oup A is only closer to small trading centres lih~

Mudete, Sabatia and Mago_ Proximity to urbanised areas

is fundamental in explaining variations in the consump-



t ion, product i on and conse rva t i on of fue I in the t....w

areas_

Group A, wi th ntlme rous rive r va i i eys, expe r-i ences

more transportation problems than Group 8, especially in

the ra in s a as on . Transportation of paraffin, charcoai

. and fir e wo0 0d fro m ma j 0 r 0 uti e t.s tot he i n t e r- i 0 r i s

therefore easier fo~ Group 8 households than for Group

With the above frame of analysis used r.> ,-.~~-, a major-

guide in data interpretation, survey f-indings, are
u

presented in the or~er already mentioned_

SURVEY FH.j[IH~G8

I Socio-economic Activities

The study a,.;;sess.ed s oci a 1 and econorn i c cond it -i on s

in the study area_ It was felt such factors may be

influencing not only the present but also the future

supply and demand for rural domestic energy_

Estimates for income were infer-red fr-om the

respondent's occupations, rern-ittances f rom f ami Ty



u

members and income from crop or livestock sales_ Since

most re~:;pondents wer'e not t-eady to divulge their C:8~:..:f:

incomes, and sales of farm products is usually erratic,

inccJrne estirnai~es shou l d bQ ~~een a~; havi nq a doub t f u i

degree of accuracy_

Income generati ng cr-ops in c i uded c o ff o o , Lea,

bananas, avocado, passion fruits and veget~bles_

, [Jomestic-animal~:; and their' p r-odu c t.s sold included

cattle, sheep, poultry, milk and eggs_

shortcomings in obtaining income estimates, the methods

used (see Appendix I), being the mo s t. po ssi b le n!ean~:;

avai iabie wa s con si do rad useful for th~~ PLH-pc-,::;euf t.his

study_

Despite the smali landholding (average 1_7 acres),

the main 0 cc L1pat ion in the area is fanning (Table i)_

Cash incorna wa~:;ma in ly derived f roru p(~rrnanent ernpluyrnent

(4i%), wage employment (22%) and business (35_6%)_ \/8 r-y

brick making, only done in Group A_



Table i Occupat i on of the ma Ie, head of the

households.

~tion % Frequency

East
iiaraga i i

liest Izava fJivision. ~cupati~/jCrth ..
; ~ Marago,il iiaragoii

Unempiayed 42.30 44.5 33.3 26.6 37.0
Farmer iOu.uti ~7.B ~5.5 93.3 96.6
Business 22. 20 Ji.i 53.3 35.6 35.6
sma ii industry JJ.30 ii.i 6. i
Permanent EmpiaYlr.ent 3Liti 4Z.Z 46.7 44.5 ! i .!}

Wage Empioyment 26.60 i3.3 20.0 28.9 z2.0

fj 45 45 45 45 iBO

N8: 86me respondents had more than one occupation hence

the total percentage is not 100

I •

The average monthly household income was

est imated at Ksh. 2865. The figure is however highly

skewed by a few large incomes, considering that the mode

is only Ksh . 900 per household per mon t h .

T~e Sabatia Division populace is considerably well

educated \:/~th an aver'age of eight year~::;of schoo ling for

males and six years of schooling for females. The

•
;.... \-".



figures are however skewed by a few old respondents whu

had little or no formal education at all.

The average family size and household size were 7.2

and 6.7 persons respectively (Tables 2) The difference

is- because rnost f am i ly mer-nbers wer-e away pursuing educa-

tion or employment. This is attributed to the small

landholding which does not provide sufficient employmetlt

f6r all members of the household, hence most adults

migrate to cities in search of jobs .

• u

'::.f-. ..



Table 2: [viean, mode and median for' household incorne,

male education, female education, family size, household

size and farm size.

Location fi:45 fi:45 fj:45 H:45 fi:iBO
fiorth East West Iza'/ a uivisian

Variabie ioiaragoii Haragaii Maragoii

Hean iB69.0 2375.lj 2B39.0 23ii.O 2365.0
Househoid inCO~le Mode 600.0 Bi9.0 iBOO.O 14Uli.U 900.0

Median iU5.1i i666.0 nou. U i625.u i65B.O

Mean 6.7 7.6 7.7 7 .Y 7.5
MB ie Education Hode 2.0 ii .0 B.O 8.0 B.O

Median 7.0 8.0 B.O B.O B .Ij

._--

fiean 4.B 6.0 6.B 6.8 5.9
emaie Education Mode 4.0 7 .0 ii.O ii .U 7 .0

Median 5.0 7.0 8.0 7.0 7 .0

Hean 7 .B 7 .B 7.2 6. i 7 .2
Famiiy size Mode B.O 6.0 8,0 ,~, 0 B.O

Median B.O B.O 7.0 6.0 7.0

Mean U 7.6 6.7 6.3 b. 7
Household size Mode 6.0 ~.O 5.0 6 ,', 6.D',\J

Median 6.0 7.0 5.0 6.0 o.D

Mean i .9 2.0 1.4 U Li
Farm size Mode 2.0 r.s 0.5 0.5 0.5

Median i.5 2.0 i .5 1 .0 i .5

u

II Household Energy Consumption Activities

Common end-uses of domestic energy it) Sabatia

Division include cooking, spaceheating, v.faterheating,

ironing and lighting. For these end-uses, hou saho Ids



use e~ither one or sever'al of the available fueh~ iiq~

f ue l wood , c ha r-c oa l , paraffin (ker08erl{~) and in ·::;urne

ins tan ces Li qui d Pet r 0 leu rn Gas (L p!:~), e ! ~~~c t r' i c i r.Y ,

agricultur~al ra s ida s , so!ar~' and oi oqas ener'gy~

from the I as t; t.wo , findings f o r: each fuel w i l l h~ di:,:-

- v ~laLer' .

a. Fuelwood

Wood is the most c ommon I y used f UE! i t1c)t un I y

bo causa it i 8 s t i 1 i p! ent i fu I but a I 80 becau~:;e it! ,c;

still usually free or' cheap~

98.3% cooked with ~·lOod. Hence, irnprovement 'i n v~':)ud-

burning technology would benefit many in the rural

areas.

Most households (85.6%) felled trees for firewood

on the i r f a r~ms, w hie h the y 8U P pie men t ed wi t h t, r" E!(~::;

bought from no i qhbou rs or' fire\l/ood bought fr"ofr: the

market, a proportion of 72.1% of the sample size (Table

3). Several f'lousehold~::; (75.6%) gathered \:./oud f rotu u\:./t!

"0 r' n e i gh b 0 u r' 8 fa rm , a I on 9 r-j ve r' \! a i i (~Y8 and a i (HI 9

hedges.

w i th permi ss i on.

.1:::. ~:~



Tabie 8: Source of fueiwood_

Location ~ frequency,<

~
Source iiortn East west lzava ui vis jor!

Maragoii Maragoii Haragaii

Feii tree own farm 88.9 Yd.d 84.4 75.6 ~5.6
v tree from neighbaur 40.0 d3.2 5Ll i;; ~ 36.6HUY ".W

Buy from market i 9.'9 55.5 66. G 35.5
Gather own farm i3. j i 5.5 24.4 ii i i6. i
Gather neighbours farm d3.3 i7.8 33.4 ii. i 23.9
Gather rivtlrsides 28.~ i3.3 20.0 33.3 23.Y
Gather aiong hedges 20.0 6.6 20.0 ii.7

ii 45 45 45 45 i80

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

The duty of scrounging for firewood is an

activity specific for women and chi idren, but more su

chiidren_ Of those interviewed, 36.8% said firewood

gathering is done by children alone, i~L8% women a l orie ,

whiie 40.8% said both women and chiidren coiiect

Whiie the r'espondents (aii adults) a r-quo d

that by gathering wood, chi idren learn to be "duty

conscious", this in the iong run might not be healthy to

their academic achievements; -it cuts deep t n their" t-irne

for s t.ud i es.



In Group A locations, 91.1% of the homes surveyed

fell trees from their own farms as compared to 80% in

Group 8 (Table 3). This is because Group A is densely

wooded, mainly due to the large landholding size and the

presence of numerous steams (figure 2). This is deeply

rooted in the belief that trees are mostly planted along

river valleys y"hile the r-emaining f a rm por-tions a re

spared for agricultural productivity.

The proportion of people who buy fuelwood from the

market ish igher in Group 8 (6 i . i %) t.han Gr-oup A (9. ~!%) .

It therefore, appears that, wood, as a commodity on the

cash ~conomy increases in value from Group A to 8.

Infact, firewood usually so ld as 3-4 oi e ce s of split

I' wood at i<sh. i wo iqh i i<g in Group 8, while in Group A,

the weight varies from i.5 - 2 kg. The patte rn shoy"ing

wood comma rci a Li zat t on from A to 8 can be associated

with the availability of the product. A similar pattern

occurs when households that gather firewood are consid-

ered.

In Group A, 30% of the hOlJseho 1ds ~latheu:~d fi revwod

as compared to 41. i% in Group 8. The difference



indicates the difficulties with which people in Group 8

secure fire~·~ood; mos t of them have to for-age for t t .,
The relative scarcity of f-irewood explains why in (";rou~

8, people tend to swing to other- a r t.e r-na tt ve s (charcoal

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

Of the six firewood vendors interviewed in Group 8,

ail but one imported wood from other divisions, The

remaining pne, cuts trees from own farm or bought a tree

from neighbours then splits and sun-dries it ready for

sale,
"

Similar-ly, of the four- firewood vendors -intet'-

viewed in Group A,' all but one 'i mpo r t.e d wood f rom ocher

divisions; one vendor imported wood front another d is-

t r i c t , r-i and i , The rema in ing two purchased r-ound wood

from Kaimosi in Hamisi Division,

[\10S t firewood so 1 d to the 1" i re~·.food venda rs l' .~c

illegally poached from the nearby Kakamega Forest, This

is confi rmed by the long 1ines of wornen and chi 'l dr an

seen carrying heavy headloads of firewood, indigenous in

nature (not usually q r own on people's f a rrns ) on mar ke t.

days to look for prospective buyers, Men are also seen

carrying bicycle-loads of firewood to markets not easily



reached by women and children.

The average daily fuelwood consumption in the

division is i2.7 kg (Table 4). This figure is skewed by

a few sma 1I quantities, cons ide r' ing that the mode 1·«>-,:::

i4.5 kg. The division average of fuelwood used for

cook inq , spaceheat ing and waterheat, ing is i 0.5 kg, t . 9

kg and i.7 kg respectively.

Table 4: Mean and mode of total quantity of fuel wood

used' daily; and amount used daily for

cooking, space heating and water-heating.

Locations

Quantit\ ~jorth East west Izava uivi:;ion
(kg j Maragoi i Maragoi i Maragoii I

Mean 12. i 13.6 i·j .j i2.6 i2.7!.. • ...:

Used ua i 1 y Mode iO.O i4 .0 8.5 i5.5 14.5
N 45 45 45 .U i77 i.,

~Used Mean i!U ii.7 9.6 iO. i iO.5 I

For Cooking Mode B.O i2.0 ~ ;; i2.5 B.D I-.:.:

N 45 44 45 42 170 I

Used Mean 2.0 i . i U 2.0 i .Y 1For Spaceheating Mode 2.0 i .5 2.0 2.0 2.0
fj 28 40 3B 33 i3 7

Used Mean i. 4 LO i .8 i .7 U
For Waterheating Mode r.s i .o 2.5 2.u i .0

N 8 i8 30 24 80



The total fuelwood consumed is higher for Group A

(12.9 kg) than Group 8 (12.5 kg). The same trend recurs

when considering f irawood used daily for cook-ing, that

is, Group A (11.2 kg) and Group 8 (9.9kg). High fuel-

wood consumption in Group A can be attributed to fuel-

wood availability, relative insignificance of commercial

fuels, and the relatively lov4erincome:" in Group A as

compared to Group 8.

_ Unlike firewood used for cooking, the s-ituation

changes for other end-uses, spaceheating and waterheat-

ing. Scarcity of firewood makes these end-uses lux-

uries unaffordable by those less economically able_

Hence, Group 8 with relatively higherincornes (av(,!rage

ksh . 2608 pe r month) than Group A (Ks h . 2 i 22 pe r' month)

used mo re f i r'ewood for spaceheat i ng and wa t.o r heat i n~_

It therefore appear-s that an i ncreasei n income, not

only increases quantity of f-ir-ewood used, but also

increases diversification in t.ho end-use systerns.

b Charcoal

All charcoal used in the d-iv-ision l' r>

"" i rnport.ao f room

other divisions in the district and from other dis-

tr i c t s . Spec -ifica 11 y these areas i nc I ude t'~an(ji [Ii str i ct ,



Hamisi Division and Shinyalu Division where charcoal 1S

. u

secretly burned in government gazetted forests. In

Hamisi Division, people even poach wood from tradi-

tiona 11 y sac ro sanc t forested areas set as ide fur th(.,!

highly respected ·circumcision r t t.os . The cutting of

whole trees for charcoal burning in wasteful earth kilns

accelerates deforestation_

Although charcoal production was not done in the

study area, but was a subject of th is study, the

researcher investigated charcoal production from various

sites that serve the area. Charcoa I burned in the
,

forests is transported at night in lorries and pick-ups

to avoid the watchful eye of forest guards. Charcoal l' ,-..",

sold at a wholesale pr-ice of Ksh. 40 to 45 pet- sack .

The charcoal laden vehicles unload their cargo at,
various charcoal outlets in the division where charcoal

is sold to vendors at almost a double price of Ksn. 80

to 85 per sack. The vendors sell charcoal to customers

at Ksh. 90 and k sh . '24 per' sack and ,.debe ra spo c t 'ive1v .

since a sack has about six "debes then the cumul~tive

cost per sack for those who buy in "debes is k.sh . i44.

~::.'4



The escalating cost of charcoal mostly affects

Group 8 households. This is attributed to the high

ciarnarid for char-coal in Group 8 (82.2% of the househo 1ds

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

use charcoal (Table 5). In Group A, charcoal is sold to

vendors _at Ks h . 70 pe r sack, It/hothen se 11 to c us t.omers

at Ksh. 80 and Ksh. 18 per sack and '-debe respectively.

Table 5: Charcoal Usage.

Locati on s
% frequency of households which:
Use charcoal Doesn't use Total

charcoal

No r t h ~1arago 1i N=45 73. -j 26 7 100. !j..J

East Marago 1 i N=45 66 7 33_ 3 1oo .o
West ~~arago I i r,J=45 84.4 15 6 10().O
Izava N=45 80.0 20.0 1oo .»
Division N=i80 76. i 2 -j 9 1ou .U..J •

The variation in the price of charcoal reflects the

relatively greater scarcity of fuelwood in Group 8,

which means the demand for other fuels will be greater
-. .I _ _t.nan ln Group A. The differences in demand dictate that

prices respond to market conditions.

Unlike in Group 8, charcoal users in Group A have

the a lt.arn a r.jvo of buy-ing charcoal dir-ectly from charcoal



burners _ C;harcoa i burner-s trek for mor-e than i Q

kiiometres from are as 1ike Kamuiembe in Hamis i Divis-ion

to se I I charcoa 1 in Group A_ Th-is is cornmon during

rainy seasons when demand for charcoai shoots up_ These

peopie sell a sack of charcoal at prices ranging frorn

xsh . 55 to 65_

This advantage is however enjoyed by Group A house-

hoids only during rainy and cold seasons, because 38_9%
I.J

of those inte rv i ew'ed in th i s ar-ea sa i d charcoa i is not

aiways available, compared to only i _3% in Group 8_ The

high demand for charcoal in Group 8 assures vendors and

burners a steady market all the year round, hence char-

coai is a l way s av a i l ab l e .

The total amount of charcoal used daily is higher

for Group 8 (2_9 kg) compared to kg i n r,ir' 0u p A_

(Table 6)_ A sirnilar pattern is ::;holrm when charcoal

used for cooking is considered_ This finding is not

surprising, especially if the quantity of charcoal used

should re f I ec t, charcoal availability, ra l at f va -incorne

ievels and fuelwood scarcity_ As already seen, in Group

8_1ocations, char-coal is more available, incornes ar-e

relatively high and own-farm fuelwood l' .-.'" 1e~::;ser.



Therefore peap i e have to buy char'coa i to s upp i errlet!t the

scarce fuelwood.

Table 6: Mean and mode of total quantity of charcual

useddai 1y; and amount used daily for' cooking, ~;pace

heating and water-heating.

t:__------ ------------------------

Quantity r~arth East ~est Izava uivis ion
(Kg j ii,aragoi 1 f.~aragoi i Haragoi 1

charcos i used Mean 2. i 2 4 2 ~ ~.~ 2 7
uai i y Mode i .5 2 .0 3. 0 2 5 L !j

N 33 3~ 29 30 138
1-. ------------------------------

Gharcoai used Mean i .8 i .8 2.0 i .~ 2 7
for Cooking Mode i .5 i . b 2.0 ~~. i) 2.0

N 33 36 3" 2S i3 7.s

Charcoai used .Mean i .! i i i Ij 1 .3 i 1

for spacshsa ti ng Mode U .5 i .5 i .5 1 .0 !}

~4 2j 2 i Ji 25 iOO

charcoal used Mean O. 7 i i O.B 0 .8 "'-jfor waterheating ~jode Ij .5 D.5 i i'J 0.5I' .V r !j

ij i i 1 B i" 52"

HO~'Jever un f arni 1 i a r' patterns are seen f o r other'

charcoal end-uses. F o r ins tan c e, c h a r' C 0 a 1 u r..; e d f o r

~
'spaceheatingis higher in (jroup A 'loc a t j orus (i.8 kg)

than in Group 8 (i.;2 kg). The same trend app ears Fur'

waterheating charcoal. It could be explained that most

peop 1ei n r.~roup A bought char-coal rua in Iy for' spacefieat-



Th i si s because th(~ study Vhl~:;

carried out during a rainy and cold season, April

July_ Inls is the period when Group A househulds get

charcoal cheaply from charcoal burners_

I n G r0 U P 8, p r' ice G for c h a r'co a I r" erna i tt f <3 it 1 y

stable in both cold and warm seasons_

financially able household~::; can COin/nit extr'a ca~;f' fur

space and waterheating charcoal_

•
c _ Paraff in

Oornestic use of pa ra f f t n (ker'o~::;ene)r s tnainly fer

cooki ng and ighting, with only 0_6% ef the homes sur-

veyed using it for waterheating (Table 7)_

only 17_8% in Group A_ Most households (98_9%) use

kerosene for light"ing, wh-ile the d i f f o rarica t"'epreSf2tILin:'o],

two households use electricity alone_



Table 7: Uses of pa ra f f in

Location ~ frequency

Uses fiorth East ~est Ilava ui vi S 101.

Maragoii Marago i i Maragoii

Lighting ~5.6 iuu.u iOu.u iOu.u 9M.9
CooKing i:U 22.2 44.4 42.2 30.6

I water-heating 2.2 0.6

N 43 45 45 45 !77

fi8: Some househoids use paraffin for more than one
purpose.

It is evident that there 1S a definite switch to

ker'osene for cook ing who n there is an increase in cash

income . A lar-ge proportion of homo s in Group 8 with at;

average' income of Ksh. 2608 per month use kerosene for

cook ing 'as compared to Group A with an average mon t.hly

incomo of Ksh. 2;22. The sw itch to ke ro sene oou Id be

attributed to the fact that it is easily transported, I·.~""

relatively inexpensive compared to other commercia;

fue IS, can be ut iIized by less expens i'Ie.equ iprnent and

is bought in small quantities.

Paraffin availability is a problem in the study

area, since 82.7% of the r'espondents sa id it isn 't,

alv-e y s available. Petrol station managers said trans-



•

portationfiom major depots is the main constraint.

This is because the main depot serving the area, Nairo-

oi , 'is too far that any small problem in production and
'0

c t st r t but ion is hig'hly magnified.

It .might 88.8'% of the: re-loOk exceptional that

sponden ts in -No rth Mar-agoI i s a.id para ff' n is a I ways

ava i I ab le Th is is becau(se unt i1 recent iy ,(Tab 1e ~.)_

this area did not enjoy close services of a petrol

Hence they are used to buying kerosene in

small quantities from shops. These second-hand dealers

ferry kerosene from far, such that, at times of short-

ages they it as i<isumu.from far Therefore,get '" .-,!...:.o

despite the high charges, they ensure that paraffin 1·r-0'"

always available.

Tab Ie .S: Paraffin Availability

.~ frequency

Not always ~o ~Qspanse Total
availahie avai1able

FlU .U

t. i
.; .j •:..:..

b.7
uiV1sian

A large proportion of ~hose inLerviewed In Group 8

(43.3%) use paraffin for cooking compared LO only



in e,}roupA. Similarly Group 8 households use more

paraffin per day (average 237.5 ml) than Group A with an

average,of 165.5 ml per day. This is mainly attr~bDted, .
to the fact that Group B households experien~e more

fue'lwood scarcity pr~blems t~an' Group A. Hence the.

tehdency to switch to alternative fuels is higher.

do Liquid_Petroleum Gas (LPG)

The better-off rural households invest in LPG

stoves, mainly used for cooking. However, LPG, because

it is expensive contributes less to rural cooking. Of

the households surveyed, only three used the gas.

All the households using LPG for cooking indicated

that they only use it occasionally, especially when fast

cooking is required or when the household has special

guests" . Therefore, it appears that the use of LPGas in

the rural areas, though a necessity, was also an indica-

tion of one's increasing social status.

Electr"icitYl "Lhough not a t.yp i c a l r ura l dorna s t ic

energy, used by a sma i "1 but increasing propor-(6.1%), ,.
! .::



tion of households_ A.ll households using electricity

are ~~onnecLed to the national electricity gr-id, h'~nce

enJoy continuous supply_

AI I househo I ds use e 1ectr i city for light i nG 3tld to

run e 1 ectr ica I equi pment s ike radio and tele'./isicn_

Only two households used electricity for- -ir'(Jning_

oa id moro than k,sh _40 pe r month.

, u

t.ri c i t y arguing that w i t.h better lighting their c.:hii-

dran would study orope rl y and per f o rm hf!ttfH- it: ~::;'_;honi.

Infact, the nGed for electr-icity r s ~::;'_J high that tnus[

wired, in expectat i on of connect i on to the mai tI e Iec-

t.ricit.y gr-id through the Rur-ai Electrificaticm Prugratn!lIe

proposed by the government" in i 976_

f_ Agricultural Residues

Agr'icul t.ura l residues as a sub s t it.ut.c to Vf()udfuel

wa s used by 9 i _2% of thosei nte r'\1 i swad (Tab I G 9)_ This



is an indicator of the difficulties with which house-
"

holds pr-o cure f uo lwood . especially for cook inn . The

most commonly used agricultural ros t due s a ro maize cobs

(9i.i%) and maize stalks (83.4%). This is because maize

is the most commonly and frequently grown food crop in

the area and hence the residues are easily generated.

Table 9: Agricultural Wastes used as Fuel

tocation l: freQuency

iiorth East west Izava Division
waste MBragoii Mlragoi i Maragoii

Maize cobs 95.5 9i.i 'ii.i 86.7 ~U

" Maize staiks 9i.i 80.0 8B.~ 73.3 B3.4

Tea prun (ngs 57.B 46.7 4U.O 3 i . i A 'j U.,~. .:
-':" pruningsConee 57.8 42.2 26.0 i5.5 35.6

COY! dung 2.2 2.2 8.9 3.8
iione 4.5 8.9 8.9 ij .3 B.B

N8. Some households used more than one agricultural waste

other residues used are tea prunings (43.9%) and

coffee prunings (35.6%). Tea prunings are used despite

the Agricultural Extension Off-jcer's advice that they

should be left on the plantation to form organic manure.

Most farmers were aware of this advice, but nevertheless

.felt they had no choices but to use the residues_

/·5



Not, all +ar-mors who use thest"! ro s iduo s had planted

coffee and tea or maize. MO::.;tof them oo r row from

neighbours and relatives. Sorne re::;pondents sa id they

get a substantial supply of maize cobs from as far as

Kitale in Trans Nzoia District where residents have

little use for them .
•J

Only SlX households used cow dung.

mainly old women. They f-Im'~everd -id not use cm'~ dung to

cook, but ,to preserve fire. They asserted that dry cow

dung has the rare property of burning extremely slowly

that by the next morning, fire could st i Tl be glml/ing.

Therefore, they didn't have to spend money on matches_

Most of them, however, admitted that their mothers used

em'" dung spo ci fica 11 y to cook rnaize and b~?ans In ixt u ra

overnight .

. "
III Causes, Effects ~nd Solutions ~o Woodfuel Scarcity

3. Causes of Woodfuel Scarcity

. ;

"
An observation of the woody biomass density re-

ve31ed tthat Sabatia Division is a heavily wooded area_

It ~"ash e n c e can c i u d e d I.hat, the a t, :~;E! rv (~d f LI e 11t.J U o d

/4



shortage might be due to social and cultural forces

within the households that determine control over wood

production and utilization on the farm.

Most respondents said that there were no socio-

cuitural factor-s which restrained women from cutting

trees for fueiwood on the farms. However the

respondents, both ma 1e and fema 1e, added that on I y a

.- . small tree can be cut with the woman's authority and by

a woman.

A 1 1 those interviewed adrnitted that a large tr'ee

cannot
P,

be cut f o r f irawood lone. Instead, buysa one a

small tr-ee to cater for tempor-ary f uc lwood supply; t.o

last for as long i::I.rr·'" a buyer for the is found, af ter

wh ich, the branches can be used for f ir awoo d . There-

fore, the Use of tr~es which have the potential to
.'

-generate cash t ricome or to provide construction rnateri-

als is considered unacceptable in this area. This

induces artificial fuelwood shortages.

Of those interviewed, 82.2% said that it is a taboo

for a woman to plant trees. Toe x p Ia in 1.his, 0 Id tnen

said that in old days planting o f a tr-sE!, a ban an a or



shrubs demarcating the boundary symbolized land owner-

ship; unlike procurement of a land title deed today_

The old men prestigiously emphasized that in their

customs, a woman is not supposed to own 1and, het:ce by

inference she is not supposed to plant trees_ If th is

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

authority to own land is solely bestowed_ For this

behaviour,. the It/oman evokes the wra t.h of the sp i rt t s of

the dead, which punishes not only the woman but the

entir'e family, especially the ma n . Hence, the ma n
u

vigilantly guards ,the woman to ensure that this t3boo is

not vi 0'1 at.e d .

Only i7_8% of those inter-viewed denied perpetuation

of suc h taboos and be 1 iefs_ However', ail fer-rial<=?

respondents who denied the existence of these taboos had

not planted any trees in the homestead_ And , the ma 1e

respondents did not all Oltl the ir' It./ives and daughte rs to

plant trees_ Hence, it can be conc 1uded that whi 1e a

few respondents (espec iall y the o du c a t.ed and the

re l igious) denied the existence of such bel iefs, the

truth l' r·.::>, these taboos and beliefs are still

/6



pe r po t.ua t.a d _

Although 82_2% of the respondents admitted the

ex i stence of these t.aboo s , 43 _2% di d not kncn-I the re::l:::;on

behind the restriction_ Some of the re a s on s advanced

u
fort h e perpetuation of tfye set a bU0 s in order of

importance included: failure of the wife ~o give birth,

early, and it is a sign of disrespect to the hu s banri

(Table io ) . "AI I these reasons cunve r--ge on the f ooa i "-

point of_ mar-ri aqo , Ir/here in the l.uh y a cus t.oms , failure

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

is still considered anathema __pa

T~bie iO: Reasons given for Irsdit iona] Dei icf s

Location ~ Frequency

Reason fjar th East West IZ:iva Division
Maragoi i Maragaii Haragoii

t----------''i----------------------

Husband can die :n .& 'r) h i2 .j ~ .j 25 .!U!...U ~"t. "
Woman die eariy 27 7 5.0 i2 .5 B i 1 ? 2
Wife can

,
t give birth 26 3 10_u 3 i 3 41.1. :, j i

Giri not married d 7 25.0 2 i Y 24 ~ 2 :~
uisrespect to husband ~8 iO_u 6 .3 5 4 i 1 ~

Reason unknolin 42 9 42 .5 53 i ~D. 5 ~3
--!---------------------------

38 i4S
lr----------~---------------------------------

N8: Borne responderlts gavq marG than one re3~on .

. .I



Dei i be rat e a9 r 0 for est r y wher-e \t~0 0 d y p Iant s a r"e

i nte rp Ianted with ag r i cu 'lt.u r aI crops was prac t iced uy

only 17.8% of those interviewed. (jn i y one t n:?e ~::;pecie:~;

Sesbania sesban was planted, for fueh-wod production

alone. [vi 0 r'e pea pie (;3 0x ) Pr act ice d a9 r'0 for est r y i n

Group 8 Iocat ions compar ed to on Iy 5.6% 1 n Group A. It

appears that the hard:.::;hips expe r i enced by i.;roup 8 hou~::;e-

hol ds to procure f ue l wood has sons i t I zar] them -intc)

accept i ng the hi the rto unaccepted methods of v400df lJe!

production.
~

The respondents said they don't interplant trees

and crops bcc aus o "=1,-'
<-<-=> a r-uIe, cr-ops are not

the same farm unit as tr'ees booauso crops miqht. have

retar-ded growth. This is attributed to the little

awareness the farmers have about agroforestry.

The scanty know 1edge on a9 rof ore s t.y pra ct, i c:e~::; ~le1d

by the fanner's is r'eflected on tree specie~::; oonuno n i y
u

planted in the area'. Euca I yptus spec -j es vas by far the

most common tree speCles, planted by 93;'&of ttl(Y'e ir!ter'-

viewed. I t was 1i ked because of its f as t; 9r owt h ra t,~

and large size when fully grown. Peop l o , h()~<!f~ver



s'how e d a d ~i~~1 i k .j t1 9 t.0 t..his t r"e g s P 8 c; "i G S t:.~~.:;P f~C; .j ;.-1 i l Y ~'Jh (q :,
grown along land boundaries or close to farm portion set

as idc for' crops. I t. wa s be I if!ved t.ha t; t.his tree had <3

d r'yi n g e f fe c ton the soil be c au s e ita bs0 r bs Ia rue

quantities of water and makes it to lase its fertility

faster.

Cupressus species are the second cammon trees,

planted by 55.i% of the study sample. It vIas I iked and

di~liked for similar reasons as Eucalyptus specIes.
u

Euea IytJtus speci es ar8 often p Ianted '1 n nia rs hv

areas and along ri vo r v a l Io y s where thE! sup p ly o f

abundant wa t.er l',-.~.., assured. E!xplains \"Jhv...... : r-"eSpC)rlrJ-

cnt.s in Group A, n atu ra 11 y 8ndm'/~~d ~./i r,h rnany st.reams ,

marshy and swampy ar~as, plant more Fuc~lyptus species

Caver-'age 95 t~rees per' year pet' hour..,;ehoidjt.han t'f;:'";pund-

ents in Group 8 (90 trees) which has fewer streams,

marshy and swampy areas.

The desire to plant Fucalyptus speCles aruund
'\

wetlands is so high that one respundent commo nt.ad that,

During the doma rc.at t on of land LO a l i oc at.e to the
f am i ly rnetnber's, b ro t.hors fiercely quarrel and
sometimes it ends up in a physico! confrontation as

/ t.)



'.J each claims the right for the portion close to the
wot l ancis . (Akenga, i99i per'sonal communi c at i on l .

Despite the observed preference for Eucalyptus

species, its planting o l oso to rt vo r s ha s been banned b:,r

the gave rnrno nt . Th i s was con f f r-med bv the Divi~;iun3!

Fo re s t; Ext e ns ion Of fi ce r . Ot.her t.h an Euca 1yptu~; ,~llcj

cup res s us species, people p 1 3n t. edi ndi ge n o us t r ee :-;

(i~~.9%) like, cr'oton megalocarpus, Harkhamia, sp~'!c;i'=!:,,:;,

E I go 1'1 tea !~' era I. 0 n mac r a s t ac h y usa nd

among o the r s . Fr'uit trees p l an t.e d include gU3V3, !c,'-

quats, avocado and oranges among others_

not on 1y s upp 1 i ed f ru i t.s , but thei r' branc hos ,,'/er'r~! cup-

piced to supply fuelwood,

i n c 'l ude, T e r m i n a 1 'i a rn ad a g3sea r i en::; is, j a car 3 n d ,j

mi m0 s i f a 11 a , Lan t an a c amar a , t\i e r i urn,

Schinus molle among others_

Maesops~s eminii, Pinus patula and Sesbania sesb3n

. ,

An average of 136 trees per household were planted

in i990, T hi s fig urea ppea r s h i 9 hen ()ugh tor epiE-:n i s y!

the trees cut for various purposes_ However, the figure

survival rate was lower, Survival rates are low beC3use



by livestock.

Of the homes surveyed, 12.2% did not plant any

trees in the year 1990. Topping the list of reasons

given for not planting trees is shortage of labour or

plainly put, lack of somebody to plant (40.9%). This

finding is not surprisng because most respondents were

women whose husbands and children were away from home

for long periods. Since, as already observed women do

not plant trees, any growing season without a male

member of the family at home goes without any tree being

planted. Othe r reasons whi ch ~I/ere pr'evai1ed inc Iude ,

land scarcity, lack of money to buy seedlings and

laziness (Table 11)

Table 11: Reasons given for not planting trees.

toea ti on ~ Frequency

Reason North East west izava Division
i>iaragoi i iiaragoii Haragoii

LaJd scarc ity 2i.3 25.u 25.0 22.1
Labour Shortage 'i.i .3 75.u 50.0 33.4 411.9

Lack Seediing Money 27.J i3. 7
Laziness ,8. i 25.0 titi.ti 22.7

.-

Iota i iOO.O iOO.u iOO.O iOu.v 10u.0
--

ii ii 4 4 3 22



The yearly average of trees planted is high (140)

for Group A than for Group 8 (132). This does not

appear proportionate to the average income and education

level for the two areas. Farm size, however, appear a

strong dete rm inant of the numbe r' of t.raes PI an te d :

because Group A with larger landholding (i. 95 acres)
v.

planted more tre~s than households in Group 8 with

landholding of 1.5 acres per household.

The respondents identified six major purposes of

trees p lan t.e d (Table 12), of which f ue lwood , bu i ld inq

and sale prominently featured. Since the majority of

the respondents we re women it is unde rstandab 1e that

fuelwood should feature strongly. t-iinety f:?ight pf:?rcent

of the rf:?spondents used trees for fue 1wood and bu i1ding,

while 93% said trees are for sale.

U";>
I..J!'..



Table ,.. j •c... • Purpose of Tree Planted

Location ~ Frequency"

Purpose iiorth East west izava ujvision
Maragoii Maragoii Maragoii

--

Fue iII'ood B8.2 iOO.O iOO.O iOO.O 97.S
Buiiding 'iLl iOu.v iOO.v iuO.O 98. i
Saie 76.5 97.ti 97.6 4.8 ~3.0

Fence 23.5 i9.5 2B.6 i2 .7
Shade i4. i 9.B i4.6 i4.2 i2.7
fTU i ts 20.6 9.B 24,3 iU i'i.6

N H j.j 4i 42 i58"'c

ti8: Some respondents stated more than one purpose

The conflicting competition for trees makes them so

valuable on the market economy that their use for fuel-

wood is relegated to the periphery. Trees are seen to

have been put on constructive use when sold for money
.". , or when used for construction. This introduces artifi-

ciai shortage of fuelwood.

Several causes of woodfuel scarcity as summarised

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

been discussed in the preceding text.

<..>~
t .. J •. ~.



Tabie ;3: Cause~ of woodfuel scarcity

Cause iiorth East west

Iocst ion l~_fr_e_Qu_e__n.G_·y -1

Maragoli Maragoli Maragoli
--

Population pressure 20.0 3i .i 33.3 46.7 32.7
taz insss :ii.1i 66.7 49.0 iY.'.! 5B.3
La~d scarcity 53.3 60.0 5 i .0 1l0.l! 68.4
No replanting 22. i i5.B i5.5 i3. j i6.2
Preference to crops 28.9 4~.O 24.4 i5.6 30.0
Lack river valleys 22.2 B.8 4. 4 .j .j Y. 4!..L

iio !!lorebush~s 28.9 8.8 20.0 is.S iJ.3
Brick hurning 8.9 ii. i .j .j 5.6L • !..

OverdependfHH;e on wood i5.5 8.9 is.S i7 . 8 i4.5
Priority for cash 20.0 i3.3 i3.3 2.2 i2.2
Neighbour Compiains 6.6 28.9 2.B
Lack money for seedl ings i3.3 4.4 4.4 2.2 6.2
Lack of care for seediings LU 2.2 ;(2 i5.6 9.5

N 45 45 45 45 lBlj
._---

NB: Some respondents stated more than one cause.

b. Effects of Woodfuei Scarcity

Traditionaily the Maragoii peopie used to keep

f i rewood in a st.ors iocal1y referred to as "iiungu for'

two reasons, to dry-up and to s~ore firewood for needy

days. Howe v a r, on iy i 9% of those inte rv iewed kGpt

firewood in store. Even then, of those who stored

firewood, oniy 2% kept to USG it 1n future. The rest

(98%) put f i rewood on ..ii ungu to d r'yi t up.

M4



More households (28,9%) stored firewood in Group A

as compared to only 14.5% in Group 8:
i."

Th is is becau~~e

Group A has a I ar'ge 1andho I ding, has nume rous streams

and therefore had more trees for firewood. Group 8

households mostly buy dry firewood from ma rk e t.s . The

sma ll number of peopie storing fi r-ewood is an indicator

of the embedding woodfuei scarcity in the area.

That most people don't store firewood does not mean

they always use dry wood. The truth is, firewood is so

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

hurriedly sun-dr-ied before being used half dry. Per-

haps, this is why 67.8% of those interviewed experienced

smoke p ro b i am s in the kitchen. Those who did not

; experience the smoke problem (32.2%) used wood that was

camp Iete Iy dry, had v.fe 11 vent iIated kitchens, most Iy

used charcoal and kerosene or had built smoke dispelling

chimneys.

About seventy n -j ne pe r cent of (iroup A househo ids

experienced smoke problems compared to only 56.7% in

Gt'OUP 8. This t s because mo s t. people in- (jr-oup 8 use dry

wood r-eadily available on ma rkot., and f u rt.hor, mo st. of



..

them had a highpropensi~y of changing to charcoal and

kerosene for cooking in ti~es of extreme scarcity. This

1S in contrast to the relatively low income household in

Group A who mainly use firewood for cooking.

Smoke problems were mostly experienced when people

cooked with poorly dried firewood and gathered materi-

Specific smoke associated problems include eye

irritation; coughing, headache, utensil and roof darken-

ing and smell in clothes. These problems are associated

with high indoor air concentrations of biomass fuel

smoke, which yield high emissions of a number of air"

pollutants including suspended particulates, hydro-

carbons of several categories and carbon monoxide.

While its hard for many people to contemplate using

wet wood for" cooking, some people in Sabatia Division
.

find it hard to get even poorly dried wood. When the

already bad situation comes to this point, many families

."go without cooked meals. Of those interviewed, 25.6%

admitt~d that on several occasions they miss ~o cook.

Extreme scarcity of firewood is experi~nced during

rainy seasons when collection of any burnable "material



ish i n d e r-e d . Of Lhe 74.4% that never miss to cook

because of firewood scarcit~. mOSL of them struggle hard

t.o cook. Indeed, one woman said that,

I would rat.hor, so i i t. up a piece of furniture or
pull down the fence for fuelwood than allow my kids
to gC1 w i t.ho u t, a me a l . (Lanogwa, t s s t , p e rson a i
communication).
Increasing fuelwood scarcity is also reflected in

the escalating prices of charcoal and firewood. For

instance a decade ago one sack of charcoa I CC1Gt on! y

Ksh. 25 in t.h i s ar e a . Th is, compared to the present

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

inside of a decade.

Unlike the present state where almost 35.5% of the

households buy firewood, only 5.5% of those interviewed

bought firewood 10 years ago. The rocketing prices of

woodfuel indicates that the woodfuel situation will

reach critical levels faster than it was previously

suspected.

••

~. Solutions to Woodfuel Scarcity

In order of importance the respondents felt the

increasing domestic energy problems could be alleviated



as f Q j 1 o \.'.{S ~ pia n L i n 9 rn0 r e t (.e e s. use c.'f a i t, e r' n a t...ive

f ue ls , planning of families, se cu r t n o more land, subsi-

d izing the cost. of peLro Ieurn based f ue IS, gove rnme n t.

providing more land, USf: of improved sLoves, practicing

aqr-o f or-o s t.ry, provision of seedlings by gover'nment, and

using firewood conservatively (Table 14). A few (4.5%)

seer-ned to r.avo given hope of finding so Iut ions and

df:clared that they Ola not know how the woodfuel scarci-

ty problem could be alleviated.

Tab i o 14: Solutions to woodfuel scarcity

fi 45

North East Izava uivision
~aragGii Maragoii MarBgcii

Plant More trees 68. 9 ~C.7 8;(2 7i Ii.l
Government giv~ land 31 i is .5 8 S 22. 2 i9 .5
Plan fa~i 1 ies 24.5 24 4 24 4 37 7 31 i
lise aiternative fue is .j.j , 35.5 24.4 42 .2 d3. ~Vl.l.~

PracticQ Bgroforestry B. ~ " it l2.2 28,~ iU.,..~

&uy ~ore iand .j A .4 i i 1 .j~ ~ 26, i ~4.4~.,. utJ ••. :

'oVQrr!~enI provide seed',ings 3i i i i i ti. f P .j i5.BW.W

Use improved stoves 8 ~ 2u,0 ZZ.3 pi iL2oJ.'"

Suhsidize fue j cost .13.3 35.5 is.t 20.0 2i ,0
Conserve fireWOOD 20.0 i7 7 i 7 ,8 e. 7 i~ ;;

1...:.tJ

None 2 2 B.B 6 7 2.2 4.5

N&: SOMe respondents stated more than one soiution
l



MOS~ people (77_2%) fel~ ~he mos~ appropria~e

measure agains~ ~he prevailing woodfuel scarci~y was by

plan~ing more ~rees_ However, mos~ of these people were

suggesting the plan~ing of Eucalyptus and Cupressus

species, mostly plan~ed for commercial gains rather ~han

~o satisfy domestic energy needs_ This 1S supported by

the fact that only 16_1% of ~hose interviewed saw agro-

forestry as a solution_

Increased use of alternative fuels like kerosene,

LPG and electric-ity for cooking, especially for those

who can afford them could alleviate the scarcity prob-

lems. Those who cannot affor-d the cost of the fue IS

prayed for government subsidies.

Few people (16.;%) felt deliberate agroforestry, if

pr-acticed is a potential solution to the problem.

However most people (96.8%) felt the government :> - --snoulo

_provide seedlings of agrofrestry trees. This is a set

back in the p Iant.i ng of these trees because un l,i ke for

Eucalyptus and Cupressus species \rJhosenur-series were

prepared by the farmers, none of those interviewed had ~

nursery for agroforestry trees.



.A. arna l I Un /%) but. s i qn i f i c an t, proportion of the

respondents felt. that family planning is a solution to

wo o d f u e l s c a rc i t.v . This solution is handy because

increasing the supply of woodfuel or reducing the demand

th~ough appropriate conversion technology alone cannot

be a solution to the fuelwood scarcity. Since the

amount of wood bur-ned is determi ned by the number' of

people usi~g it, then population control measures should

be cons ide r-ed.

Almost half (43.9%) of the respondents felt acquir-

ing more land can alleviate the scarcity pr-oblem. Of

these, 24.4% felt they should buy their own land, while

19.5% felt the government should provide land. It

follows that, while many people feel land is a priority

solution to fuelwood scarcity, many people cannot afford

.. :> •OUYlng their own pieces. Therefore, to face the prob-

lem, strategies tai iored on the principle of wise and
•..

constructive use of the -available small farms should be- • ~. " .

employed.

•
As a solution to wood scarcity problems, 16.2% of



~·jhenthe r'e-

sponden~s were asked how -chey could conserve wood, the

peculiari-cy of the Iast; so luc ion is identified. The

respondents s~id firewood should be conserved by using

more agricultural residues and by missing some meals.

The diversity of solutions given by the respondents

sho\.·.j that people in Sabatia Ir i v t a ion are avo/are of the

ernbedding woc df ue l scarcity. That these peop Ie sug-

gested d iva rs i f t ad solutions, and yet domestic energy

problems are still rampant suggests presence of aware-

ness but lack of motivation to redress the problem.

IV Woodfuel Production and Conservation Methods

More than half (67.3%) of the households surveyed

got seedlings from their own nurseries, (Table i5).

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

ies in Gr"oup 8 compared to (jr"oupA locations (62.2%).

It could" therefore .be said that, Group 8 households have

1earned to be se If roeIi ant due to comp arat. ive 1y more

serious fuelwood scarcity.



Tab lei ,5: Sources of Tree Seedlings

i t 7 ii i

5 B 35 5 41 i

N8: 20me households gat seedlings from more than one source.

More households (47.8%) bought seedlings from

neighbours in Group A compared to only 33.4% in Group ~.

Th is cou I d. be the reason why in c';roup A, 20% of the

respondents said seedlings are not easil y available

compared to on Iy in c';roup 8. This is because in

Group A, most people got seedlings from other sources

hence th~ timing of the planting period was poor.

Seedling availability i G not a ~.ajqr obs t.ac ie to. .
tree planting in the area. Of the .HIO househo Ids sur-

ve ye d , on 1y 20 found it a.:I3/obIern. F ail u C'e to 9e t

enough seedlings was attributed to irregularity of

ra i nf a i l by 70% of the respondents. This reason l' v-.

'"

r...'



T,he wet"Cest. pa r t.s of r:.enya, receiving ra i ns for an

average of ~ mon"Chs ln a year_ O~her reasons given for

failure to get enough seediings include, long o i s t arice

se~d!ing.s~

Cooking in Sabatia Division is mostly ever open-

fires_ This was true for 98_3% of those interviewed,

(Tab lei 6) _ This cooking is suppiemented in v ari ous

homes with improved fi r ewooc stove (i 75%), irnpr'oved

charcoa i stove (23 _9%), ord i nar-y meta I charcoa i stove

(81 _2%), paraffin stove (57_2%), and LPG stove (i _7 %)_

Table i6: Cookstoves Used

Location : frequency

Typeg:s-af Stove fwrth East lzava uivis ion
Marago j i i'larago!i Mw:ga! i

:>

Three stone staVQ lUlJ.O iDu.tf iuO.u ~~.2 ~8.;l

Improved firewood stave ~.L 4 ? 1 7
I~prGved charcaa1 SLOVQ .; 7 2~.2 40.0 26.6 28.Sv.

Ora lrlary meLa i charcos i 9~.4 86. 7 7~. 5' 6B.B B 1 .~
LPG-SIGVe 2.2 , , 1 7• ~.~ ..
Paraffin stove 31 1 ~5.6 64.5 77 .B 57 .2

N 45 45 ~t 46 l UI',::,.......•.

~8: SOle nousehoics 11('0"'"
u~t:~ ar coo~stGVQ



The Lendency to change La fuel efficienL stoves was

largely influencea by the household income and fue~wood

a \l a i I a b i i .~t. Y _ ..~.. ~ in (;r-oup

locations which have higher incomes than Group A. An d ,

Group 8 locations with a srnall I and holding, have a

small per capita woody biomass available.

The three households using improved firewood stoves

wer'e in r.;roup8. Sirniiar-ly, the lar-gest proportion

of those using improved charcoal stoves in

Group 8 compared to only in l.iroupA. This can be

seen to mean that people tend to adopt energy conserva-

t.j ori moa s ura s faster when the fuel scarcity is a lmos t,

critical.

Just like the improved firewood and charcoal
-:>

stoves, LPG and paraffin stoves follow the above trend.

However, this tr-end r-e,verseswith the ordinary metal

charcoal stove. More people (90.i%) use this stove in

Group A households compared to only 72_2% in Group 8.

This stove is made of uninsulated material and therefore

wastes alot of energy. It can therr2for-e be cone! uded



conservation methods.

It is of interesL La nOLe that not every household

that owned the above stoves used them. For lnsLance, OT

103 households that owned oa raf f in st.oves ,

used the s t.ov e r~gu i a r l y . This suggests that, wh i ie

many households had at one time relied heavily upon

ker"'c~sene and c harcoa I, the mo re than iQC)% 1 nc rease 1 n

price had forced numerous households to use substitutes

for both cooking and heating. On the other hand, all

thQ households owning improved c ha r co a l stoves used

t.nam regularly. This means that once a Person is con-

vineed to buy -':f ).i
Lot.: I improved he/she uses it

maximumly.

Only a quarter (25.6%) of the homes surveyed used

improved stoves. It was tmagin~d thiseould be because

of lack of awarenes~. HowAv~r 78.3% of the respondenLs-,.- ,

had heard of or seen these stoves. The source of this

awareness includes, hear·d 0••
, , road i0 or from fr·iends, seen

in market areas, or read about them in newspapers a~d

books.



L.hern. Hence being aware of Ehe stoves alone does nOL

For', a -j ar'oe o ropo rt; ion had heard of or' seen

these stoves, but were nOL aware that they could consid-

erably save charcoal.

As reason for not using fuel saving stoves,

(Table i 7 ) . However, it ••, -:. r-
'r"'it-a,c found out that there wasn't

much difference in the cost of improved stoves and the

ordinary charcoal stoves. The retail price for the

improved charcoal stove at Chavakali Market was Ksh. 95

comp a rad to ;-:_sn.65 for a similar ordinar-y metal

charcoal stove. The difference of Ksh. 30 could be

recovered within a short time through charcoal savings
_J

reaiised.



Table 17: Reasons given for no~ using impruveo SLaves

I

co..~t i -" .l 3 , S 40 ~ ~~e
Ava , '1 :3D 1 ~1 t "

.~~. 2 3 1 h ~ 5 1 , !, :.. ..:

Awa reneGS 4 - ~ z~~. ~4 b 22 3S
~1"T f!QCQssar 2~ 7 5 i 2 , 6 2B n -j;.u..:'.. :....:

Eas 1 1 y Gre[H 2D 0 " 6 ~
"

, 2 ..

N 3S 34 z~ 82 1 '~(j

N8: So~e respondents gave more tnan orle reason

Other reason~ given for not using fuel saving

stoves t nc luce , t nava i lab i li t.y (i/.I%J, lack of interest

on lack of awareness. Most people said the stoves are

sold far, and . Jwnen commuting costs are added, the stoves

become unaffordable. .A. t 1east 25.4% of those

interviewed were satisfied w i t.h t.ha i r- present cooking

methods and did not see the need of buying improved

stoves. This could be attributed to ignorance' of the'.
advantages and benefits that accrue from using improved



Advan~ages of improved stoves given by those using

t. h e m, i n u r d e r o f i rnp 0 r tan C 8 i n c i u de, the y s a \1 ~

~hey cook faster, are accidenL free and keep

the -r- -i ri ,/
'-' I~)' •

r.. -.,..... ..:;:: expecced, mo s t. of them said

improved stoves are energy efficien~, hence at anyone

time a small amount of charcoal is used compared ~o the

ordinary metal cookstoves.

A.t least of respondents said that improved

stoves cook faster t han the o rd i nary metal stoves.

These two advantages are realised because the improved

stove encloses fire, which prevents wind from carrying

heat away by forced convention. This also enables more

of the hot gases in the fire to transfer their heat to

the cook i ng pot. The refore the wa 11 bu i1t, ar·ound the

fire limits heat loss by radiation to the atmosphere ana
.j

re-directs heat onto the cooking pot.

•Fourty-four per cent of the respondents said

improved stoves are ace ide'rltfr·ee. This is due to the
•

pr·esence of a ceramic 1ining which insu lates the fire,

hence children are less likely to suffer burns.



1 T ';' ,.-,.,....
'-' ,

,-.,... ,- .. ".
.::: ~'~. "! =-

The ensures

great s~abil1~Y, and its ex~ended bottom provides enough

room for ash, and b: so doing keeps ~he room tidy.

disadvantages given Oy r-espondents

t nc i udo , trley are d~dicated (5fr%), t.hey dc.1n T. .spaceheat

i rrap a i r ab i ,12 l 14%), and a rs expens 1 \lG (i 4%) _ It was

expiained t.r.a t , if the s t.ova s Tat i

and that when water ~-·n;ii~-·~;-':~!-= the clay lining, t.h ev

easily disintegrate. They further complained tha~ the

stoves are irrepairable_

Although the heavy nature of the stoves increases

the'i r' s t.ab t i i t v . it was ar'gued t.h a t they' c an n o t, be

handied a a.si Ly io-,.-.,
LJj c h i Ld re n : hence tf--lechances of

breaking were high_ Thirty-four perper ce~t of the

respondents argued that during cold seasons, the stoves

are disadvantageous since they could not spaceheat_



conserve ener'gy. This is Lrue oecause Lhe In which\.1'-;' • I .-.'"''-'J-=

cooks manage k itctlens cJeLenni ne each ~<i t.ch an ' s ener'gy

efficiency.

kind of ener-gy rnanagernenL techniques o rac t i ce o in the

kitchen. Table i8 gives Lhe results.

Tab f e i·S: Selected Kitchen Management Techniques

Practiced .

. Location % frequency

Technioue

Cocks with stQa~ 3D.0

East
Marago1i Marago'll Maragai i Maragol1

68.S

B.~

~aaks lon.~ caoking foods
Extinguish firewood
Extinguish charcoal
Pians caot.ing
Covers cooking pots

26.7 i7 . B 37. B
66.7

53.2
~2 3
U 2

75.4 81. B
iOO.v iuu,O

Uses weed instead of
Uses alu~inium pots only 2.2

charcoai
Always uses drywood
uses spiiL \l/ood
Uses a wind shieid
~akes fire big enough

fer a r:\eai
aoils feod siewiy
Cut foed into smail

Teach children tD
conserve

22.2 3 i i 55.5

37.8
75.6

iDO.O

~B.7
100.0

6 7

51 i

B~, 7
1'·j .j

y • ..:

68.0

4u.D
7:L3

i8 Y

B4.4
i7 . 2

100.0 iUU.C:

55.5 88.B

~5 i80

95.5
i7 7

77.B
i7 i i5 . b 22.2

NB: Percentage freouencies indicarE only those who praclice Lne
technique.

/1 1 7~.3v u . i

iUU.V 1uO.0 :uO.O
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MOSL of Lhe selecLed kitchen management Lechniques

are p ra ct. iceo. A.I: Lechniques apart f r orn four are

practiced by more than 50% of Lne households surveyed_

The Tour' inc!ud~~ use of s t.e am LC~ cook food, 2)(c!usive

use of a I um in iurn pots"; use of v';QOO in s t.e ad of cb a r-coa l

whenever possible and use of a windshield for a lighted

f i roe_

The ~roportion of people practicising these methods

is higher in Group 8 households than in Group A_ This

find ing i·s as expected because Gr-oup 8 househo Ids ar-e

found 'i.n area whe r'e fuelwood scarcity is more

than in Group A_ Hence most of them buy firewood and

charcoal usually imported from other areas. It is

expected that they~ be more con se rv at ion cons c ious than

their Group A counterparts.

J

V. Advice given to Farmers

The study invest igated the ro 1e pi aye d .by g'oyernment
" "..' ..:. •

and non- gove r·nment agencies towards estab~ishing

effective methods of domestic ener~y ~roduction and

Responses to this item are given in Table

1!) !



Table 19: Households ~ha~ ao~ advice on woodfuel

produc~ion and conservation

.... '; 44.4
66.7 60.0

Tota!

;~.., I
I ~.~

i'-1orethan half ( 6 i I \.V ••••
• t ."'1:: ; of respondents were no~

advised by these officials_ The rest (38_3%) got advice

on woodfuel production but not conservation_ Sources of

advice were varied, but most got advice at barazas and

funerais_

Most peopie were not adviced because in the study
.:J

area, it is not usual for· women to a c t t v a i y a t.t.e rid

pub 'i ic bar az as , hence adv ice is most -I y given to man .

The few women who were advised, usually got this advice

at f urrera l s a rv t c a s . it :i.$ 'usual for a government
•

representative to address mourners on recent government

poiicies_



At. Lhe chiefs baraza_ several governmen~ officials

like Fo r-e s t, Ex t.an s i on ()fficer, A_griculI.ur-e Ex t.e n s i on

Officer and Officials of Kanu-Maendeleu ya Wanawake are

i n \.'i t, e d t c) add r-e s s the pub 1 -i C o i1 n e ~v ide a sin

d~\/e Iopme nt, Le(;hnc~j ogy . Arnong t..he adv i c e 1....0

farmers include, that they: should plan~ ~rees du ing

every rainy season, should not unnecessarily cu~ trees,

s h o u l c plant trees on a l op i n q I an d s , ShC1Uid plant

ino igenou.s trees, shou 1d not PI ant Eucalyptus spec ies

along river valleys among others_

To confirm the responses made by those interviewed,

further interviews wer-e organized for the Divisional

Forest Extension Officer, the chairlady, Kanu Maendeleo

ya wariawake : the Manager, Kenya Woodfue 1 Agrofor-estry

Pro q r-amma , and the centre manage r, 8ukura

AgroforestryjEnergy Centre_

Bo~h the Kenya Woodfuel Agrofo~stry Programme and

8ukura AgroforestryjEnergy Centre, communicate to farm-

ers through Divisional Forest and Agricultrual Extension

Officers, Chiefs and their assistan~s and women leaders

through seminars and workshops organizeo Oy the govern-



rnent, agenc:ies r. "~' J t:.hese cenLres.

certed follow up. The 8ukura Centre has training pro-

giVen free to willing parLies.

The Divisional Forest Extension Officer said

that. dU8, to s ho r t.a qe of per'sc.~nne i 1 it i sr-1 t. pass ibie LO

conduct awareness tours to every household. Ther'e-For-e,

advice on woodfuel p rod uct f o n is usually given at

chiefs! barazas_ The assistant chiefs are also briefed

and a -,so adv iced to brief v i Ti age headmen on the new

practice£. However, none of the respondents was adviced

at home by the headmen.

The chairlady. Kanu-Maendeleo ya Wanawake said
.,)

message from these seminars is conveyed to the members

of the organisation in their regular meetings. However'

only a few women were a+r t l-i a t.ao to the organization.

It is therefore not surprising that very few women aL
•the grass root get the message meant for them. .' '



(:ffir.:;iais concernec w i t.r. eSLaQi ishtrtent. o f agr'ofor-

estry accep~ed tha~ i~s rate of adoption 1S slow. This

is because, despi~e ~he f ac t, t.h at agroforestry and

indigenous seediing"s a t Lhe centr'es are given fr'ee by

whoever goes for them, people prefer seedlings for

exotic ~rees like Eucalyptus speCles, which are sold.

VI. Alternative Sources of Energy.

InsLallation of biogas and solar units could ease

the drain on the meagre cash income by reducing the

amount of money spent on buying fuel Almost half

(47.2% and 47.8% for solar and biogas respectively) of

those inte~viewed were aware of these energy technolo-

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

nologies from mass media, from friends, and in schools.

At least 28.8% of those interviewed had seen these

technologies, Table 20.
.)



Technologies

Nort.h East
Marago r i

- ,. ; 0 , H e a ,rv af -, I 2 8 6 b ..5 6 ; -.; 4 7 2. u .;

See " it i u 4- ~ L 4 u ~ ~ S j-

8 1 C 9 a s HQa r " " f ,I A j"j iJ h n~ 4 u u C 4 7 6u " -.

See n 1I t b 20 o 4 8 S 1 r B 2 8 ~

fl 4 5 .;t. 4 " ~5 iSf}

NB: Figures indicate aniy those respondents thaI have heard of or
seen solar and biogas energy technologies

Respondents wi iiing to adopt these techno log ies

represented 60% of the study sample. Among them, 20.6%

expressed their wish to own sOlar or biogas units indi-

viduallY; while 29.4% preferred joint ownership. Sever-

al reasons were advanced for each nature of ownership.

Those who preferred joint ownership said this could

make thern poo i th~ i r .. i ncome s so to afford
•

-, ,"Cne

purchasing and ins-callation costs. A_ISO, raw materials

like livestock dung couid be made readiiy avaiiable from

various sources.
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F c: r 1: y per c e n t; o f t. ~1 f= res p c~n den L S S no W '2 d

disinLeresL in owning solar or biogas uniLS. S iXLjI per-

cent of them sa 1 a they d -j cn 'L kno~'~ how LO manage the

erler-gy units, L~% c i t.e d expenses 'i n vo l ve d anc ji% said

I.hey cou lo not get the necessar-y raw mate ria t s . The

problem of cost might have been a major constraint since

most respondents (65~) earn I ess than i<sh. 2499 per

denying themselves some essential needs.

Interviews with solar electricity dealers cum

e! ectr ic ians at !'=;ha\/aka i i and Mba 1e ~1arkets revea if!d

that the total cost of purchasing and installing GO iar'

appliances for domestic purposes, was, on average, Ksh.

21,800 for a 10 watts (2 bulbs and a socket) power

capacity. Inclusive is the cost of a panel, battery,

fluorescent tu tube, switches, cables and insLallation.

Four households using solar energy were

i nt s r-viewed. The average cost of purchasi ng and

ins~alling appliances of a solar unit was given as Ksn.

i9,500. All the four used solar energy for lighting and

running electronic appliances. No household used solar

energy for cooking or water heating.



been dismantied. One respondenL biamed this on iack of

CCl\ ..~ dung_

9ra zed bv Let her in9 , hen ce co vI dun 9 co u !d not be

coliecLed from one spot. The other respondent st said

Lhe husband \./-::' .-.
W'''t...LC a"'·.Jay on employment, oeing

..d ist u r-bed" by marry Ponn10--.- . - coming to see ·hov/an ima i dung

could be used for lighting and cooking.

The respondent using biogas installed the unit in

1976 at a cost of Kshs. 6500. He uses biogas for cook-

ing and lighting. For lighting, biogas lamps are used;

while for cooking, the normal LPG burners with enlarged

jets are used. Most components of the unit were locally

assembled.

The only money spent was Kshs 100 per year for

painting the gas holder black for maximum heat absorp-

tion ~nd prevention of corrosion. The slurry was used

as fertilizer for napier grass and Sesbania species used

as fodder in the zero grazing unit. Asked if any' prob-

lems were experienced with the unit, he said Ltte only



. - .r, 1--, -::. : •• ,- ...• ,-.
,-.: It....LI]"::: I ~

One OT Lhe objectives of LnlS sLudy was to

eSLablish relationships beLween var iables. Specifically

. . _.
r~QUS8nC~~Q ener-'gy In

relation to lncome and household Slze. and

b. the relationship between the responaenL'S

education level and the t.e nd e nc y to a d op t

appropriate methods of woodfuel production and

Simple regression analysis was conducted and

~ pearSC1t1~S c o r r a t a t ion cefficient (r) c omp u t.e d . Th~

coefficient of determination . :2 ~ -lr I was also computed.

J

A co rr-olat t on ma t rt x "Table 21 wa s . used to s how

the strength of the relationship between variables. An

exarnination of thQ co rr o l a t.j on mat ri x , tt';erefore~ will

indicate those variables which are associated to greater

or lesser excent. The coefficient of determination (r~)



K-Vari.:lbles

Y-Variables V.17 V.18 V.19 ,V.20 V.23 V.24 V.2S V.26 fJ.41 V.91 V.92 V.93X-Variables
r 0.537 0.486 0.257 0.206 0.625 0.449 o . 551 - 0.514 D.425 0.425 0.167 0.383

V.90 2r 0.289 0.237 0.066 0.042 0.390 0.201 0.304 0.264 p.181 0.060 0.028 0.147

V.5 r 0.305 0.289 0.064 0.150 O.5(f-2 0.353 0.549 0.415 o .'f08 0.165 0.123 0.492
,

2 0.093 0.083 0.004 0.022 0.294 0.124 0.302 0.172 0.166 0.027 0.015 0.242r

r 0.249 0.24/1 0.090 0.101 0.499 0.347 0.469 0.397 0.418 0.184 0.199 0.523
V.6 .

2r 0.062 0.062 0.008 0.010 0.249 0.120 0.220 0.157 0.175 0.034 0.040 0.273 .
--

t: 0.332 0.316 0.178 0.002 0.083 0.037 0.118 0.105 0.068 i.020 0.142 0.162
V.3 2 ,-

0.110 0.099 0.032 0.000' , 0.007 0.001 0.014 0.011 0.005 0.170 0.020 0.026 Ir I- 1

0.529 0.491 0.226 0.185 0.046 0.068 0.027 0.0003 0.046 0.180 0.003 0.009 Ir !
v .« 2 '!r 0.280 0.241 0.051 0.034 0.002 0.005 0.001 0.00000 0.002 0.032 0.00001 0.0001

!

0.279 0.219 0.204 0.081 0.159 0.108 0.202 0.109 0.192 0.120 0.003 0.039 Ir
V.10 2

r 0.078 0.048 0.041 0.007 0.026 0.012 0.041 0.012 0.037 0.014 0.00001 0.002
-

V.90 - Income
V.S - Male Education Level
V.6 - Female Education Level
V.3 Family Size
V.4 - Household size
V.IO - Farm Size
V.17 - Total firewood consumed
V.18 - Cooking firewood
V.19 - Spaceheating firewood
V.20 \~atel hea t i ng f Lrewood
V.2J - Total Charcual Consumed

V.24 - Cooking Charcoal
V.2S - Spaceheating Charcoal
V.26 - Waterheating Charcoal
V.41 - Number of trees planted
V.91 - Total paraffin Used
V.92 - WoodfuelProduction Methods
V.93 - Wood fuel Conservation Methods
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a_ Income versus household energy consumption_

b_ Household Slze versus household energy con-

s umo t, ion _

c ~ Eciuc a t. ione i "1e"ve 1 \/8 r s us rnethods elf dorne s t, ic

energy conserva~lon_

a_ Income versus household energy consumption

Three fuels commonly used ln rural households were

considered in this a n a l y s t s .

char coa i and para f f in. For- fue 1wood and cha r co« i

. a n a !y s i S 0 f t (1e t h r'ee end - use s y s t.2 rn S C1 f Cc: 0 k i n 9 ,

spaceheat ing and wa t.s r he a t, ing were s ac ar-at.e 1y cons iq-
......

ereo. This was to o'e:r.errn;ne\:~hether fuel consumption

for the end-uses was sensitive to variation in income_

,b



uf f o r

was only done occasionally_ Hence, respondenLs found i~

hard LO eSLimaLe paraffin used daily for lighLing,

cooking and waLerheatino_ Therefore, only Lhe average,

LOLal oaraffin used daily was considered_

A large proportion (72_1%) of people in this area

bought f ue 1woo o used. i.,·=o .-.
r'ft-J.~ "I ther"efore, expec-ced Lhat

people will consume more firewood as income increases_

The results of simple roegression support this line of

re ason ing.

A strong positive r-elationship (r:::O_537) exists

between total firewood consumed and household's monthly

income_ And , nous aho 1d inc ome a lone exp ia ins 28.9% of

oj

the variation in daily wood consumption (r ~O_289)_

This m6derate relationship between total firewood con-

sumed daily (TFW) and household income SHli-iCUM) is

expressed in the fOllowing equation_

TFW'::: 9_96 +

Th is can be interpreted for each ~dditional

shilling a household acquires per month, daily firewood

! i :



consumed goes up by i .053 kg.

A moderaLe relaLionship also exisLs when consider-

ing household income versus cooking firewood used daily

variation ln cooking firewood used daily.

unlike cooking, the results of simple regression show a

\-veak re lat j on sh io between incarne and ot.hor end us~s;

spaceheating firewood (r=0.257) and waterheating

(r"= O~:2C)6).

It was anticipated that an increase in income would

lead to increased diversification of end-uses. The

results of analysis do not support this hypothesis,

since income explains oniy 6.6% and of variations

in amount of firewood used daily for spaceheating and

waterheating respectively.
J

This unexpected finding can be explained in two

ways. One, this study was carried out during a rainy

and co id season (Apri I-July), \lJhenever"ybody found it

imperative to spaceheat and warm water. Therefore, it

was not possiblB to see Lhe effects of household 1ncome



percent. comme r-c i a l t s e d ; 'i t. IS s t i Ti gc~L. free o r gaLhered

ar baugh~ cheaply.

i n cc'rne ~

Despite the weak rela~ianships expressed between

wa t.e rh s a t. in q , betweenr'e i at io n s h i ~)Sthe

fuelwaadcansumptian and incame were faund ta be s~a~lS-

tically different from zero far the three end uses

Fi rewood used da i 1 " , !- = 7"2. 8J

Cooki ng f i rewood F = 55 i

Spaceheati ng ofi rev400d F = i :2 5 DF=( i
J

i 10 ). , u

". Waterheati ng fi rewood F = 7 .9

Norie of . )names surveyed burned charcoal for ownthe

use or for s a-i e. All char-coa i used in t.h is area was

imp o r t.e d , hence 'the c crnmo d it i z a t ion of charc031 , r·, '"'

iOO% It was the ""'efore exp'ected that househo Ids wi t.h

high incomes will tend to use more charcoal. The ""'e-

suits of regression anaiysis support this, since a high



and L.Q t a j c h a r C0 a i U G 2 d d 3 i i y (T C: ) ~ r = 0 _6:2E _ A.na 1

mon t.h l y hous aho t c incorn8 a-lc.~ne e"Xplalns near",y ::;9% of

-j

the variation In charcoa t cClnsurned da i l y (r ~CJ_3SC~).

charcoal consumed daily 1S summarised by the following

equation_

This means that for everyone shilling increase in the

month 1y househo 1d incorne, charcoal consurnpt ion goes up

Strong associations were also expressed between

monthly household income and other three charcoal end-

uses_ That l' r-~, charcoal USQd for' ~ cooking

spaceheat ing (r=O _55 i ), and water- heat ing (r=O _540) _

The strong Felationship between income and the last two

end-uses can be contrasted with the weak relationship

obser-ved with fuelwood, spaceheating (r=0_257) and

waterheating (r=0_206)_

The comparison be explained_ already

pointed out, the study was carried out during a r-ainy



hQ1d~s d i c t..a t.e d
. _.

s nou ! 0 use

hence the observed strong relationship_

The observed posiLive relationships between house-

be statically significant j U/;, ,1;"" i
\ 1 ~. '-' • '-' --.! J •

spaceheating charcoal F = 77.!

[JF=(i; i/.e.)

used daily ~ =
cook ing c h a r oo a i = 44.9

waterheating charcoal t- =

The last fuel to be examined is paraffin. Because

households with higher cash income ieveis can afford

more paraffin, they tend to diversify its functions. It

is therefore expected that households with h~gher cash



Only 6% of Lne variaLion ln paraffin consumpLion 1S

explained OJ monthly household income_

For everyone shilling increase in

monthly income, daily paraffin consumption lncreases by

CJ_04-0 rn I on 1 y, as exp ro s sad in Url is equaL ion: (TP means

total paraffin consumed daily in every household)_

TP = 119_5 + 0_0404 (HINCOM)

The large constant term (ii9_5) in the equation reflects

the di+ficulties of accurately estimating the amount of

paraffin consumed in a greatly diversified population

studied_ It thereforoe represents the er-ror terom and

also the variables not included in the equation.

The unexpected weak relationship (r=0.245) between

househo Id inoome and paroaff'in consumpt ion desp ite the
0,

iOO% c'ornmercialization of paraffin is attributed to the, ,

fact that paraffin i~ almost limited to provision of

light for illumination, w i t.n fe\tJpeople using it occa-

s t o n a l ly to provide heat for cooking and w a rm t n q .

Therefore due to limited diversification and intensifi-



caLion of use, iLS consumption remains relatively insen-

sitive La variaLion ln cash lncome_ The weak positive

found LO be sLatistically significanL from zero

;' C
\!O.Ci5(; 7.S)

b_ Household size versus household energy consumption

It the subject of study to inve s t, igate the

Family

size constituted members of the immediate family includ-

ing the ma 1e head, t.ho fema Ie head and the ir ch ild ran :

while household size was taken to mean members eating in

the house regularly, this includes workers, relatives

and members of the immediate family_

Simp'~ regression results revealed that family size

did not significantly affect household energy' consurnp-

-t 'i on . Fu rt.her , oo rre-I at ion ana Iys is of the in~ependent

variables to test for multicollinearity (high correla-

tion between independent variables) revealed that house-

hold size and family s-ize, are highly co rr e la t.eo

(r=O.477), Tab l e 22.



v , ~U v , ::. -, i ! C!

\! _~G 1-" •...•. .; .•....
'-' - '..!"-'~ U.b4U

.uuu O.47t _'-I .:".~'-' . --' '-' ._'

\,/_4 -(j.027
\/ _5 I H H;- '-"-' '-' C.f.U!·~·

v _90 Education level-male

\'.2 \/.06 Education level-female

\' _4 \/.iC: Far·rn s i z a

These results reveal that members of the immediate

family don t always stay at home, most of them leave

horne to seek f o r educaticJn ernp I o yrne nt . Therefore in

this section, w i Tl be discussed the r~SUlts of r·egres-

sion analysis with respect to household size as the

predictor VarlaD!e.

It would be expected Lhat a large household should

consume a greater amount of fuelwood than a small one.



( HHS) and t,o L a I fir- e ~'';(J Q c u:;'2 d o a i Ly (T F itl i . r = U _5:2 9 _

Household size alone explains for nearly 28% of the

v a ria r. iCJr; i n fir- e v./ 0 0 d c o n s ump tic! n . The mo de ra t.a ly

strang rela~ionship between household size and firewood

consumed daily lS expressed in ~he following equation.

TFW = 7.26 + 0.7783 (HHS)

This equation can be interpreted to mean that, each

add it iona I-househo Id membe r requ ires near iy 778.3 g ramme s

of extra firewood per day.

Househoid size also relates strongly with the

amount of f irev ..••ood used da i Iy for cook ing (r=O. 49 i ).

Th is find ing is rs a s o n a b ie, because any add it -j ona 1

household member wi IJ requi re that more energy be used

to cook. -On itself, household size explains for about

24% of the variation in the amount of wood used daily

for- cook ing.

Uniike for the relationship between hoUsehold size

and firewood used for cooking which is moderate, the



(r=C:. L".::.b 3n:j r-·=t-, 1.~.:) respec::. ..; \/e"1~./) _

able because firewood , ,-.
: ...-: used

end-uses. no~ eve~ybody spacehea~s or warms

warm houses and wa~m wate~

larity of use for these end-uses, they cannot be sensi-

tive to var~ations in the household Slze_

However, all the positive relationships observed

s t.a t ist.f c a Tl y significant f r om zero (P~O~C! 5).

Spaceheating firewood

r- = 69 - o~

F = 56 64
.)

F = 9 60 DF = ( i i 7 2. -,
J

F = 6 - 30

Firewood used daily

Cooking fir~wood

Waterheating firewood

According to the simple regression results, there's

a very weak relationship between househol~ Slze and

charcoal consumption_



wa~erheating charcoal (r=0.00034). This is a reasonable

rela~ionship because in ~his area charcoal has become a

normal market commodity.

mainly dicta~ed by the household's cash income and not

~he household size.

The weak relationship could also be attributed to

the fact that charcoal used in this area is exclusively

imcort.eo _ Hence all charcoal used is bought. And as

already observed, Group A locations with an average

family.size of 7.B has low monthly income (average Kshs

2i22) compared to Group 8 iocations with a relatively

high income of Kshs. 260B, but have an average fami 1y

size of 6.7. This observation shows that, in this area

people with relatively lower incomes tend to have larger

families .
.)

This explains, the weak relationship between

charcoal consumption and household size.

The weak relationship between household size and

charcoa I consumpt ion was found to be stat ist ica 11y

insignificant (P~0.lj5).



- = :~:.:.:,"~".,1
F = O.'2·~7

7 .~.:;,r. v..~ r~· ,- •• -,.~ -. -'-..1"': !~: '-J'~'U I

Wa~erhea~ing charcoal

Household size was found to have a significant and

positive relationship with paraffin consumption. This

finding lS reasonable because large households will

requ ire ! ight.ing ex:tra areas and aisc

for' cook inq .

relatively weak (r=O.i80). This finding 1S not surpris-

lng, because use o f pa raf f in for- o t ha r pur"poses other

than lighting 1S limited and always erratic. Therefore

s ans t t t v i t.y in paraffin oon sumo t ion to v ar i a t t ons 1"Y.
, t

household size is bound to be relatively low.

The coefficient of determination ")

(r 7 is 3 _~~% .

)

This indicates that the variability in p ara f f in cc nsurnp-:

tion reduces by only 3.3% when household size is consid-

ered. The weak relationship between household size

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

pressed in the following equation:
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independent v a r t ab i e s as 3 test, f o r mu l t i co l Li na a r i t.y

showed a s~rong correla~ion be~ween male and female

educa~ion level (r=O_7S3)- Table 22_ Due ro Lhis strong

po s i t.jvo roelation.ship, it YJ3.S decided t.r.a t ao art f r om a

few instances where the difference between the two was

reasonably distinct, female education level was consid-

ered adequate for LnlS discussion_ The female education

~·./aG pr-efer-roed because unlike man , womo n ar-e always at

the homestead and in the kitchen_

To slot various households into their conservation

status, several conservation methods and kitchen

rnanagernent techn iques we re se 1ected and rarik ed . Each

conservation method/technique had a corresponding rank_

If a hous aho 1d pract iced a rnethod/techn ique, the rank

was considered a mark awarded for that practice_ A
)

total ma rk rep resant i nq a household's conservat-ion

status was computed by adding all the marks acquired by

practicing each appropriate conservation method or

technique_



The selecLed appropriate meLhods nf conservaLion

and ~<i Lehen rnanag!dfnent techn iques we roe ranked as f o i-

a.

b.

r·'-' .

d.

f:.

MeLhod/Techniques Rank

Use of improved firewood cookstove i4

Use ot improved charcoal cookstove

Teach children to conserve i :2

Use stem to boil food items i i

Soak long cooking foods ;0

f. Use wood instead of charcoal

g. Always use dry wood

h. Use aluminium pots only 7

i . Use split wood 6

j . Use a wind shield 5

k.. into small :> .pleces 4Cut food

1 . Extinguish charcoal after cooking

m. Extinguish firewood after cooking

n. Cover cooking pots i

TOTAL i05



IL 1S expected thaL a well educaLed person 18 able

LO undersLand new development sLraLegies faster Lhan a

less educated one_ It is also expected that a well

to have a hlgn level of perception_

The results of simple regression analysis between

male education level and adoption of appropriate methods

reasor1ing (r=u.49:2). [\1a Ie educat ion Ieve 1 a lone ex-

plains nearly 24% of the variation in the tendency to

adopt these conservation methods_ Th is is ma 'i n l y be-

cause as one gets more educated, his awareness of the-

need to conserve energy (and in the process save money)

inc re ase s .

The relationship between female education level and

adoption of appropriate methods of energy conservation

is even stronger, (r::0_523)_ The coefficient of deter-

mination of r2::O.273 indicates that the variability in

the tendency to adopt appropri ate methods of domest ic

ene rgy conse rvat ion r-educes by near Iy 2 7% ~"hen female

education level is coris t de r-ad . Th is the r-efor-e means

1-)--.



exclusively done or supervised by women.

energy conserva~ion Lnan males.

The moderate POSl~lve relationships between male

and female education levels with the tendency to adopt

appropriate methods of domestic energy conserva~lon were

found ~o be statistically significant from zero

Female education level ::::::} [)F=(i,i78)
Male education level

The relationship between education level and the

tendency to 1dopt appropriate methods of energy conser-

'vat: 1 on v. ~.-.11t...L..:=t been established to be strong, pos it ive and

significant (r=O.490 and r=O.523 for males and females

respect ive 1 y ). Ther'efore, by implication, it would be

reasonab 1e to e:><pect that as educat ion 1eve 1 increase,

the average fuel consumption slightly reduc~s.



The resul~s of simple regresslon be~ween female

education level and daily TlreWOOQ consumption suppor~s

between education level and firewood consumption as

sho\,·.fn be i O\:J ~

Firewood used daily F=i i ISC);

Cooking firewood F= i i

Spaceheating firewood F::: .4bb; r=O.G9S

Waterheating firewood F= r=u.i{)i

Th~refore unlike the nlgn increase observed when

firewood consumption was considered against variation ln

income, variation in education has little influence on

wood consumption. Of this weak positive relationships,

the last two wer-e found to be st.at t st t c a lIy insignificant

from zero (Poo(O. G5).

However, the results of regression analysis between

female education level and charcoal consumption showed a

moderate relatiunship as follows:



Charcoal used daily

Cooking charcoal r=O.2467

SpaceheaLing charcoal F=50.iO: r=O.4627

WaLerheating charcoal r=O.4627

inlS can be explained because unlike firewood,

charcoal produces less smoke and charcoal fires can be

easily managed. Therefore as education level increases,

people tend to prefer convenience in cooking. Hence,

they use more charcoal and less firewood. This is why

education alone explains for nearly 25% of the variation

in charc6al consumption.

However, the strong cross-correlation between

income and education cannot be side-lined; since it was

established that people become well educated, their

incomes tend to increase (r=O~635). This could be the

reason why the relationship between male education level

and charcoal consumption was even much stronger,

Charcoal used daily F=73.74; r=O.54~

Cooking charcoal F=25.30;

Spaceheating charcoal F=76.83; f=O.549

Waterheating charcoal F=37.00; r=Q.4iE



There s therefor'e, a strong relaLionship bet~"een

ma ie educat ion 1eve 1 and charcoa 1 consumpt ion compared

to that with female education ievel despite the strong

c ros s+cor re 1at ion between the two independent factors

(r=O .783) . This is attributed to the strong relation-

s h ip between income and educat ion 1eve 1 (r=O. 635) .

Further, in most homes surveyed men were the sole bread

winners, therefore it is not surprising that male educ2-

tion level greatly influences charcoal consumption than

female education. The moderate positive relationships

between education level and charcoal consumption proved

to be a t.a t ic a lLy significant (P.(O.05).

Paraffin consumption on the other hand showed a

weak but positive relationship with variation in educa-

t ion ie\/e i ( r=u _i 65 and r=O. i .S4 for- ma 1es and f ama ies

respect i\/e 1 y' ) _ This weak relationship cannot:. be taken

to mean that people tend to save paraffin as they get

rno r s educated_ Rather 1 t.h i s (ni ght be because use of

paraffin for cooKlng was restrict:.ed to only 30% of Lhe

households surveyed. Use of paraffin for ot:.herend-uses

(apart from light:.ing) was not only limit:.ed but:.also
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Encourage children to plant trees

f. Care for seedlings

g. Replace cut trees

TOTAL

Each household practising each method was given a
c

mark corresponding to the rank. The total mark was

cons idered as each househo 1ds ' cumu I at ive tendency to

adopt appropriate methods of woodfuel production.

Another factor considered independently as an

arbitral measure of woodfuel production is the number of

trees planted in ~ach househo 1din thQ year i990 _ A

regression analysis was done to determine the relation-

ship between education level (in years of schooling) and

number of trees planted.

It was expected that increase in education should

ha'./e a s t r onc r~e1at i or.s n iP V': 1 th the tendency to adopt

Ir-; is 1·.-.~.,

mainly because educated persons are expected to be able

to underscand environmen~al conservation issues fas~er.



Regression analysis results between education level

and number of trees planted supported this line of

thought_ Ther'e wa s a moderate positive relationship

between the variables. (1"=0_408 and r=0_4i8 for male and

female education respectively)_ It therefore appears as

if educat ion imparts some envi ronmenta I awareness. a

facto I" ~-.Jhich can be attributed to the infusion of , cenV1-

ronmental issues into the formal school curricula_

Hm-.Jever. the relationship betv..'eeneducation level

and the tendency to adopt appropriate methods of wood-

fuel production proved to be weak but positive (r=0_i23

and 1"=0_199 for male and female education respectively)_

This \,'.Jeak r a i a t t on s h ip cou l o be because fev.j pf!c)pie l'"..
the households surveyed praticed these methods_ HencQ,

the sensitivity of the tendency to adopt these methods

to variation in education could not be substan~ial

measures or woodfuel production is sLa~isLical1y insig-

nifican~ from zero ( FO~t)5(1



iviostr-espondents ar-gued that. !ack of -:and was a

major reason why fuel scarcity was a problem. They

suggested that the acquisition of more land could alle-

viate the wood scarcity problem. However, results of

simple regression analysis between farm size versus

number of trees planted in i 000, and the tendency to

adopt appropriate methods of woodfuel productio~ did not
C'

support. ihis allegation.

The r-elationship betv.Jeenfarm size and number of

trees p tant.ad though weak (r=O. i 02 ), was posit ive and

statistically significant at 0.05 significance level.

That between farm size and the

tendency to adopt appropriate methods of woodfuel pro-

duction proved to be very weak (r=O.002), and statisti-

c a : iy 'i n s iqnt f f c an t (FO.CJ5( i = ().!j()2). Ther-efore

it appears that in the st.udy area, farm size unlike what

we have been made to believe, does not greatly influence

the per capita woody biomass density available or tha~

which can be generated.

--



ChAPTER CI\iCI .J.... 'I'!..--

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Th8 study investigated four 8soeCLS of rural

do~esLic energy in Sabatia Division, namely, production,

procurement, uLilization and conservation. The study

was guided by the following objectives, LO:

8. determine the source, quantity and value of

primary fuels used.

b. identify the causes, effects and solutions to

existing domestic energy problems.

c. determine the relaLionship between household

energy consumption with income and household

size.

d. make a comparative survey of alternative

energy choices available.

e. investigate the firewood energy converter

technology used.

f. find out Lhe source and type of advice given

to farmers concerning woodfuel production and

conservation.



g. investigate the relationship between education

level and the tendency to adopt effective

methods of woodfuel production and

conservation.

80th the descriptive and inferential statistical

methods of data analysis were used. Regression analysis

was used for inferential statistics. This chapter

presents summary and conclusions, recommendations for

decision and policy makers, recommendations for further

research and the emerging environmental concerns.

Summary and Conclusions

1L wa s found that most people still depend on

firewood for domestic energy supply hence, irnp r ovement;

1n ~"c~od-bu rn ing technology would benefit a greater

proportion of people ln rural areas. However, evolu~ion

into the use of energy efficient s~oves has been ver-y

even those using electricity and LPG

appear- not to have reailsea that use of these ener-gy

f 0 rrns for" cooking 1S more fuel effic;ier1L -r ~~.~ ~..•
~:!~:: uGing

~·"O(.Jdf ue I .



Despite the fact that many people were aware of

fue1 efficient stoves, only a few used them. It was

therefore evident that other than level of awareness,

there exis~ other factors that constrain the

introduction and implementation of these stoves.

{
Although firewood can be sustainably produced on

the existing pieces of land, many people still buy

firewood. This is attributed to a deep rooted belief

that planting of trees interspersed with crops reduces

the productivity of the latter. It was therefore

considered that the rate of adoption of agroforestry was

very slow due to little or no awareness of the practice.

Agroforestry was practised more vigilantly in Group

~ than Group A. Also, Group 8 households generally used

more charcoal paraffin, fuel efficient stoves and were

more self reliant ln seedling production than Group A

households. It should be noted tha~ fuel wood scarci~y

is more felt In Group 8 ~han A. Therefore, l~ appears

tha~ people ~end ~o be sensitive ~o ~ppropria~e me~hods

of woodfuel production and conserva~ion when ~ne problem

has almos~ grown out of proportion.



It was observed that not every household planted

trees in the year 1990. However, although majority of

the respondents planted trees, the survival rate was

minimal as a result of poor care. This situation prom-

ises a grim future, due to the fact that presently

amount of firewood stored has greatly reduced, which is

-evidence that woodfuel scarcity is imminent.

It was established that there exist some socio-

cultur~l factors in this area which determine control

over woodfuel production and utilization on the farm.

These include, restrictions upon women on tree cutting

and planting, the belief that trees are planted close to

wetlands and the belief that trees are planted to

generate income and not to supply fuelwood. These

tendencies induce artificial fuelwood shortages.

Owing ~o the fact that women were mostly at home,

perpetuation of ~hese beliefs 1S a serlOUS drawback to

woodfuel produc~ion in this area. Just like -chese

restrictions distance women 1n woodfue1 producrion, i~

ge-cting advice on woodfuel produc~ion and

a major hinceranc2



considering that the relationship between female educa-

tion level and the tendency to adopt appropriate methods

of energy conservation was found to be higher than that

with male education level (male education, r= 0.492;

female education, r= 0.523).

It was evident that few people were advised on

appropriate methods of woodfuel production and

conservation. The Divisional Forest Extension Officer

blamed this on shortage of personnel to conduct

awareness tours to every household. It however became

cIear that the r~eex isted no cIear-cut charme Is of cornmu-

nication that can beat the existing bureaucratic set up.

\'>Ia8 established that a prolonged inavailability

of commercial fuels like kerosene and LPG mainly occa-

s i{.)ned by problems of distribution from m81n depots,

people with the . . - , .c ap ao 1 ! 1 t.y of using them for

cooking to Snlt~ to low energy fuels.

Mos~ firewood and charcoal sold

from governmen~ gaze~~ed the

currenL unemployment raLe, many people could be forced



this business. Further, poaching wood for

charcoal production in wasteful earth kilns poses grave

dangers to the environment.

Fuelwood scarcity also negatively affects people's

working capacity and health as a result of changes in

dietary patterns. People were forced to change to fast

cooking, albeit less nutritious meals; they miss meals

as a result offuelwood scarcity; and money intended for

food is diverted to fuel. In such untenable circum-

stances, the rapid rate at which wood for fuel is being

commercialised is readily blamed for such drudgeries.

found rnany people at one time

heavily relied upon kerosene and charcoal for cooking

have been forced to use cheaoer substitutes. ~1any tend

to use agricultural residues and poorly dried wood or

non-Lraditional fuel species like Euphorbia species.

Use of these poor quality wood for fuel exposes people

OirecLor of UNEP says 1S Lhe most serious occupational

health hazard known today 1n Asia, Africa and Latin



Most people in the area showed willingness ~o adopt

solar and biogas energy technologies_ They however

indicated that this positive tendency is constrained by

factors like the initial capital, raw materials and lack

of know-how_ Expectations for a possible government

subsidy was shown_

c·

Recommendations For Decision And Policy Makers

8y virtue of findings revealed and conclusions

made, several recommendations to decision and policy

makers on rural domestic energy production and

management have been made_ For the impl~mentation of

these recommendations to be possible, the participation

of all should be sought_ Included should be in and out-

of-school youth, adults, non-goverment agencies,

administrators, decision and policy makers among others.

It was established that rural households will contin-

ue to use wood for cooking because it 1S relatively

cheap and 1S readily available_ Therefore improvements

in wood burning technology would benefi~ a greater

proportion of the rural folk. Hence, ~he con~inued

developmen~ of cheap. wood-burning stoves should con~in-



ue to be supported, coordina~ed and monitored_ Re-

searchers should also aim at developing stove designs to

cater for differen~ income levels in rural situations_

People tended to buy trees from neighbours and

firewood from the market despite the fact that they

could produce enough on their farms_
c·

All the local

administr~tors, social groups, government agencies and

non-governmental agencies should be mobilised to

motivate people into planting trees for fuelwod produc-

tion_ At the same time research institutes should

identify fast growing fuelwood species such as Leucaena

leucocephala and Sesbarlia sesban, and at the same time

consider means of incorporating fuelwood production

within existing agricultural systems where pressure on

the land is becoming critical This move will counter

the preference given to Eucalyptus and Cupressus species

planted because of their fast growing quality_

It was found ~ha~ Group A households produced more

wood from their own farms than Group 8_ This was due ~o

a deeply rooted belief that river valleys and swampy

areas are most sui~able for ~he production of ~rees_

People should ~herefore be made aware ~ha~ ~here eX1S~



tree species that can grow properly on any piece of

land. This should be done through demonstrations on

people's farms to serve as practical examples.

Group A locations which generally had a high per

capita biomass density consumes more firewood than Group

8 iocations. And, Group A households adopted conserva-

tion measures with little enthusiasm than in Group 8

households. This implies ~na~ people in highly wooded

areas use more fuelwood simply because its available.

Hence conservation measures should not only concentrate

in scarcity areas (as has been the case) but also areas

that are still highly wooded. This might arrest the

situation before it becomes critical. The same caution

should be taken when introducing woodfuel production

methods like agrofrestry.

Charcoal burning especially in government forests

if not controlled or monitored can cause untold

ecological ~reacheries. The trend of charcoal

consump~ion shows tha~ i~s production illegally

legally will continue. Therefore s~ra~egies snould be

evolved where charcoal produc~ion ln improved kilns



should be monitored. This might compel the government

to think of introducing charcoal making industries

str~tegically placed in charcoal making areas. Then the

current charcoal burners can be employees of these

industries with assurance of regular wages.

Use of alternative fuels like paraffin, LPG and

electricity for cooking and heating can slightly ease

the pressure on existing trees. However, the initial

capital investment put in buying appliances is unafford-

able to many. This can be solved if a scheme is de-

veloped. where people can pay for the appliances in small

interest-free instalments. Further-, initiation of a

training p roq r amrne wrlere "jua k a l i ' artisans can lear"'n

to produce cheap local models can alleviate the problems

of purchasing of cook stoves, most of which imported.

Also, the government should consider extending the

Mombasa-Nairobi oil pipeline to Western Kenya, to offset

the currenL supply problems. This will ensure that those

capable of using these fuels do so maximumly.

was no other beneficial use Lhat iL could be PUL on.

Indeed, fflalze cobs are hard and Lhey Lake a long cime LO



decompose and therefore to release nutrients to ~he soil.

Hence it could be more beneficial if it were made into a

cheap and healthy fuel inform of briquettes. According

to KENGO (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 tr·aditional beliefs i;Ylatrestr·ict women from

planting trees is a major drawback in woodfuel

production 1n ~his area. Efforts should be put into re-

educating the masses of the need for everybody to plant

trees regardless of ones's gender. This can be

particularly effective when school going children are

Q(lcour"aged to plant at ~he grassroot. In T-v,;r.
t...oll I·~ way

they grow up knowing that planting a tree 1S not a

punishable offence. At the same time administrators and

woman leaders should be used to inculcate these values

and attitudes into the adult group_

~ost households planted trees 1n the year 1990,

only 22 households failed ~o plan~ even a single ~ree.

However ~he survival ra~e of ~he Lrees planted was found

to be iovs . This was a~~ributed ~o poor timing of Lhe

. -



planting season and poor care of the seedlings_ Efforts

should be made to advice people on when to plant trees

and how to properly care for 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

kitchen_ This was manifested through experiences like,

irritation of the eyes, coughing, headache, darkening of

the roof and utensils, and smelling in clothes_ The

long term health hazards associated with biomass smoke

can be incapacitating_ Hence, efforts should be made to

educate the rural people of the need to budget for

domestic energy_ Emphasis should also be put on the

need for proper kitchen ventilation_ And, cheap ways

of constructing chimneys in the kitchen should be sought

and implemented_

The sLudy established Lhat there 1·~.~ a sLrong

positive relaLionships between education level and Lhe

tendency to adopL apprapri&Le methods of woodfuel

production and conservation_ Hence, emphasis should be

laid on sLrengLhening environmenLal issues ln bOLh the



formal and non-formal sectors of-education. Perhaps,

demonstrations on environmental issues should also be

performed in educational insti~utes.

Those interviewed gave a broad spectrum of the

pgrceived solution to the domestic energy scarcity

problem. This ~ndicates that people are aware of the

problem and have a diversity of so10tions to tackle-the

problem. They however, appear to be lacking the

necessary agility and alertness to implement the solu-

tions. Unlike instances where implementation of strate-

gies to tackle a situation fail to take off because the

solutions appear foreign in nature; people in this area

have identified solutions to their problem. Therefore,

responsible government agencies, non-governmei1tal agen-

cies, women leaders, adminis~rators, research insti-

tutes, institutions of higher learning and the local

communities in every locality should put in ~he neces-

sary time and effor~ ~o implement these solutions.

To be accorded ~op priori~y by the above groups

toward salving exis~ing energy problems are the follow-

ing areas:



• mobilization of rural folks to accept

agroforestry as a potential solution

• teach people through demonstrations how to

produce agroforestry tree seedlings in their

own nurseries This could be coupled with

the provision of tree seeds and seedlings

freely or selling them at a nominal fee as an

incentive.

~ .Encouraging family planning by making planning

services easily available and reorienting

social and economic incentives to promote

smaller families.

* Laying emphasis on the wise and constructive

use of the available small pieces of land.

~ Promotion campaigns towards acceptance of

improved fuel saving stoves should be intensi-

fied. This, for faster appreci~tion should be

done t.h rc)ugh aerncnstrat io n s in market ;'=t r~!=l~:::-. ---,

religious mee~ings, social meetings, and

public mee~ings among other gatherings.

* Devicing cheaper and efficient me~hods of

communicating new technological changes ~o the

cornmc n rnai-l c: r ~·/.jc)rnan aL t.rie 9 ra s s roo t.s _



A larger proportion of those interviewed were aware

of ¥olar and biogas energy technologies. Almost 60% of

those interviewed showed willingness to own these energy

technologies either individually or in groups. Howe ve r ,

none of those interviewed showed total commitment to the

future use of these alternatives. Reasons advanced for

lack of total commitment include lack of technical know-

how, and most of them felt the_costs of purchasing the

appliances and installing them were rather prohibitive.

For the successful introduction and implementation

the burden of ~he initial capital outlay be

of solar and biogas energy technologies, it 1·r--=>

recommended that:

alleviated ~hrough governmen~ subsidy, or

app;ianC8S necessary be loaned, the money LO

be repaid in small interest-free rates. This

aCT.. as an incen~ive to prospecLive

users.

:.-: farmers should be advised to use

un i"Cs 1 s o t.na t; CO\;'; dung Cdn be C(J Ii ected f r orn

one SpOT..



~ efforts should be geared towards individual

ownership, since it was established tha~

people In tha area tend to shun joint ventures

for fear of possible social problems that

might arise.

~ cheap artisans (masons, plumbers and
I

electricians) trained among the locals WQuld

be more preferable than hiring expensive

specialists.

appliances like stoves and lamps f o r: these

technologies should be made easily accessible.

~. there should be official follow-up to

establish successes or failures of the

pr-ojects _

Emerging Environmental Implications

As already mentioned ln chapter one, rural

domestic energy scarcity leads to adverse nega~lve human

and ecological dispru~ions ~hat generally amoun~ ~o

In the course of ~he curren~

study, six major enviranmen~al concerns, which need

urgent attention from all ClrC!eS emerged.



It was established that the study area is a wa~er

catchment area for Rivers Garagoli and Izava_ 80th ~he

two rivers are tributaries of River Vala which is highly

depended upon for both agricultural and industrial

development in \vestern f<:enya_ However if urgent

measures are not taken, the ri.ver might very soon
coutlive its usefulness_ As already mentioned people in

the research area prefer planting Eucalyptus specifls

along river valleys_ This tree species absorbs alot of

water which is not released into circulation immediate-

"1 y The· resu 1 t i ,. the dryi t1g up of streams l.,-.Jt-t ich serve. '"

as major sources of maj o r r iva r s in \A:jestern i<:enya_

Fresh water marshes and swamps which are wherever

ground water, surface springs, streams or runoff causes

frequent flooding of more-or-less shallow water were

common in the study area_ These were also preferred

target sites for planting Eucalyptus species_ Wetlands,

and swamps are commonly t(.) 1 are

favoured natural habita~s for many organlsms of

and spec~acular genetic diversity_ Plan~ing of Eucalyp-

tus species in or around them slowly decima~es them, and

with ~hem goes valuable gene~ic reservoirs whose



tance might currently be unknown.

As Mavu~i (1990) puts it, wetlands serve a wide

variety of functions including flood control, water

purification, shoreline stabilization and habitat for

life-cycle stages for many organisms. Hence if wetlands ..

a~e altered without first taking into consideration

their full value, the negative consequences can be felt

immediately by local people and subsequently the economy

of a region or nation may be adversely affected.

Although the study area did not have any

government gazetted forest, most of the woodfuel sold on

markets in the area was poached from government forests

elsewhere. Charcoal burning is the major culprit, since

all the charcoal burners secretly did so in government

forests. Charcoal burning if not controlled and

monitored might exacerbate the rate of deforestation

whose adverse effects are well documented. The ra~e aL

which forests will be lost will definitely lncrease

since ~he number of people using charcoal is rapidly

increasing.



Scar'city of woo df ue l has forced f ire\t-lOod and

charcoal to be sold at prices which can only be afforded

in cases of extreme necessity. For many, boiling

drinking water and space heating have becom~ expensiv~

luxuries, hard to contemplate. Therefore most rural

people take drinking water "fresh" from streams and

ponds at the risk of contracting water borne diseases
c

like cholera. When it's cold space heating cannot be

done, hence families become more susceptible to. diseases

like pneumonia.

Use. of agricultural residue as fuel as observed has

adverse negative effects on the soil fert itity and

s t r uc t.ur-a _ This consequently 10wer's agricultural

product i\! i ty.

Recommendations fnr Further Research

Fiscal budgeting and time planning could not allow

in\/est -i gat ions i n t.o important aspects of this study.

Some loose ends should be wound up in order LO produce a

conclusive whole. It was therefore found imperative LO

make the following recommendations for further research:



a. A study be carried out to determine the

variation in ·rural domestic energy consumption

in both cold and warm seasons. The current

study was carried out in a cold season

(April-July).

b. A comparative study should be carried out to

reveal any possible differences in woodfuel
c

consumption patterns between a wood-rich area

and a wood-scarce area. The study area was

generally considered a wood scarce area.

c. There's need to investigate the current

strategies used in production, distribution,

promotion and marketing of fuel efficient

stoves, 1n the area.

d. A detailed analysis on the social and economic

aspects 1n the possibility of introducing

alternative sources of energy especially

biogas and solar technologies in the area

should be undertaken.

e. A feasibility study should be carried ou~ on

the possibility of training "jua ka i i ' arti-

sans on the production of cheap but efficien~

LPG stoves, paraffin stoves, and electric ho~

pla~es.



f. An investiga~ion be done on the possibility of

using maize cobs and other biomass materials

for the production of briquettes for domestic

cooking.

g. More research be done to determine health

effects involved in rural indoor air pollution
c

as a result of biomass fuel smoke.

.,....
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APPENDIX I

I: HOUSEHOLD QUESTIONNAIRE

DATE OF INTERVIEW

SU8- LOcA T IOr'<i.. _. _ VILLA(;E

Part I SOcIO-ECONOMIc FACTORS

i . Number of household members

2. How many members o~ the household eat here

reguiar"ly

8 ~ ¥! hat is t to! e e due a t ion a 1 I eve 1 a c hie \/e d by the

fallowing in the household?

i .

Ferna ~8 head

....:, •...... ,-~
~! -= the ma -i n occupations of the male head of

c .. SrnalllnausI.r:/



d. Employment

e. Others

5. How much money do your children contribute to the

househo Id budget pe r manti"!'!'i( _Shs.

a. Do you sell domesticated animals or their

o r-cduct.s> ··{es (

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

saie last year?

7 . What is the Slze of your farm (in acres)"?

8. How much money do you get from the sales of cash

crops every year?

PART

A. It you use elec~ricity. hc~~·.Jo f t.an do • I ,-, i i
'! '-"~ use

1 _ L-ighting SCJff!et i rnes

ii. 2pace Hea~ing Always Sc.~rnet 1 rne s '-.ie\/e r-



iii. Water Heating Always ) Sometimes ( ) Never

iv. Cooking A.l~"ays ( Sometimes Never

2. What is your average electricity bill per month

C'

i . Do you USA firewood? Yes ) No (

2. Who normally gathers firewood in the

household? Women ( ) Children

2. Indicate the source of firewood,

()wn Fa r-m ,.
\ Neighbour Cornmurra l Land

For-ests . . -:~peclty _

4. If fir'e~\foQd 18 bought indicate or-lee per

bundle/piece or any other units.

5. Is firewood always available when you wan~ ~o buy

'{es



b. What quantity of fi~ewood do you use daily for:

i . cooking . i<g i i . Spaceheating ____ i<g

iii Water Heating kg.

vi Other purposes (specify)

i . (a) If you buy charcoal for domestic use,
c

what is the cost per bag? K.shs

{b) Is it always available when needed?

(

. (c) If no, explain

2. What amount of charcoal do you use daily for:

(i )

(i i ) Space Heating
;' -i -i -i ~;
\. ! 1 1 ; . f<g

, - . - "(~.pec; -;T ~../ )



D. i _ Do you use paraffin? Yes i-.io

2. If yes, what is the cost per litre?

k . Shs ..... per litre/other

units (specify)

3. What quantity of,qaraffin do
~

\/Cl't4: -- use daily?

____ L i t.r e s

4. Is paraffin always avail~ble when needed?

E i [)o \/0 u ' ,se 3. ,',as CC~f:;k G ..' ? y es ( l ~~Q ';. w -:::.i , .'

.::. . 1. f ye s , ~'-ihat do 'I cu mo s ~~y USf: t. f Q r"

t -1 "I
\. I ) r.=.;ook i ng

;' ; -1 "I
\. ! I / }

(i i i ) RC!3.st i rig )

~ 1 \1 )

.~ ; •. J-:"., .-.:.-:. : -:'f~....:.:; ..:::



c'- - i _ Which agricultural residues do you usa as fuel?

(i) Maize cobs

(i i ) ~tiaize stalks )

( i i i ) Tea prunings (

( 'i v ) C:offQe p r un i ngs

Livestock dU}qg ( )

(v i ) ()ther's (specify)

-~
<- - Give reason(s) why you use the above agricultural

wa st.es? _

PA.RT III ,-. i.. i i~' C~
'~ r--: ~ '-J ~'-J J EFFECTS AND SOLUTIONS TO WOODFUEL

.S(;jJ..RC: I 1"(

(a) Is there any tradi~ional belief ~ha~ restrict

who should plant or cut trees ln the

i )

C:ut, t r'ees



(b) If yes, brjef ly explain

2. a. How many trees did you plant last year?

COo If none, why not? ooooooooo"oooooooooooooo

3. What species did you plant and for what purposes?

SPE(;IES PURP().SES

i i

4. LJO you p"!ant trees on s arna f ar-m



5. In your opinion what is the cause of woodfuel

scarc it.y>

".. - - - - - . - - - - . - - - - - - - - - - - - - - - - - - •. - •. - - •. - -

c

8. i . Do· you f'i rewood in store "i lungu"?

b . 1t!hy do yc~u keep f i r awc od on ..i 1ungu

+ . For- fast d r y inq

1 1 .. Fo r future use

2. What can be done to lncrease the supply of

3. What was the prlce per bag of charcoal 10

years ago? K.Shs.

4. 3.. Is smoke a problem In your kitchen?

b. lr yes, with which fuel(s)?



c \vhich c~f these p r o b iern do you ex pe r" ience'(

, Eye 1 ;~ri 'Cation ( ).
1 i Coughing ( )

i i i Darkens Roof )

i" Darkens Utensi IS )Y •

v. Sme 11sin c ioths )

vi. Others (specify)

a. Do you ever mlSS to cook meals due to scarci'Cy

of fi rowood ) No (

b. If yes, briefly explain

PART IV WOODFUEL PRODUCTION AND CONSERVATION METHODS

i . a. Where do you get seedlings from?

b. Do you get enough seedlings when you wan~ to

,-..~ -



d_ Do you practice the following methods of

woodfuel production?

i _ Interplant trees and crops Yes No

2. Plant trees that be

iopped, coppiced or poi larded

for fuelwood 'y"es -'I No )
I

'y"es ( -. NoI

c

Make own nursery

4_ Pl~nt trees every rainy

SQ3.S0fl

o _ Encou rage c;h i 1d rer1 to

plant trees 'y"es ( ) No }

Yes f r'.jo
\

\(es No

6_ Care for seedlings

7_ Replace cut trees

2_ . ..ST.,ove\s) do y ou use'?

i i Firewood savlng jikc

i i i _ Charcoal savlng jiko

v Parattln stav~

. . - ,
i...SP8C It '/ j



Have you heard of fuel saving stoves?

b If yes from ~"ho? . . . . . .

c . Do you use these stoves?

Yes ( ) (

If no, \t~hynot'?

e. 'If yes, state their merits and demerits.

LJI S.A.U\/ At~T ,!J..!';ES

i .

i i .

i i i .

4 Do you practice the following Kl~cnen management

technique'?

d. Use improved firewood cookstove Yes

Use improved charcoal cookstove Yes

c; _ Teach children to conserve



d. Use steam to boil food items

e. Soak long cooking foods

f. Use wood instead of charcoal

g. Always use dry wood

h. Use aluminium pots alone

i. Use split wocd
c

j. Use a wind shield

k. Cut food into small pieces

i. ,Extinguish charcoal

m. Extinguish firewood

n. Cover cooking pots

'fes r~c

'yes No

lies ,- i'~o\

y'es No

'y'es No

y'es No

y'es ( No

Yes ,- No\

y'es } !'Jc..~

'Y"es ) No

\(e8 \ NoJ

5 _ Do you get any adv ice or") woori f ua 1 product ion and

conserva~lon methods from government officials or

3. 1 _ Government officials

i i _ Names of institutions

i i i _ .40\/1(;8 gl\/en

o r q a n i z at, ions



o. i . r~!3() of f t c ia is? "y'es (

I. Names of the organizations?

i i i . Advice given

PART V: ALTERNATIVE SOURCES OF ENERGY

a. Have you ever heard of biogas or solar energy?

i u iogas '{es ( No )~

i , So i ar' y·es :'40 ,- .
\ /

b. If V~!:::::..•. --,

8iogas

1 1 Sc~1 a r

c. ~ave yOu ever seen these energy technologies?

i 8 1 09 .::. c y e c> ,- No )~..::: .::> \

1 1 ::;0 i a r· v e - i'jc~, ~

c.



e. If •.-.r,
III...J 1

f . I f yes 1
I.;JOU 1d you i ike to own thQ biogas or

c or so i ar uni t a lone or joi nt i " with othe rs>r

o i i .

i i i ~ In each case explain why?

oj

"- .
[!C~ you r- r...,-·; .~"i

._"*! '-' '-" I ":'...:..I o rq an i z a iton (s)

b. If yes, name the . .. ,.
o rq an 1 zat '1 c~n:..S j

i . V·jor-nen 9 r cuo

111 Cooperative society



iv. Others (specify)
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C'

Part C - Quest ions for the response of the above t.wo
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Maendeleo ya Wanawake Organization, Sabatia

[)i\/is ion

Part, F - Interview schedules fo(' roe s POtlC'2 nt s u·s ing

and b1oga8 energy technologies.



PART A

Kenriedy An ami Al imasa ,
Faculty of Enviroment~l Studi
Kenyatta University,
P. O. Box 43844,
NAIROBI.

8th October, 1991

THE MANAGER,
KWAP,
P. O. BOX 1080,
KAKAMEGA.

Dear Sir,
c

Ref; Request for Information
I am ~ 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 datj collection was a household
questionnaire which I have enclosed here for perusal (.iffound
necessary). It is hoped that findings from th~ 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 ~y opinion that the study will not be complete
without gathering some data from your Centre, which serves the
study area. Any informat.ion given to me will be tre~t(::Jin
strict confidence; Therefore open~ess 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 envelope which your office
will use to mail me the sought data and/or materials.

Thank you very kindly :for your cooperation.

An. ami, K. A.

180

Encs./



PART R

Kennedy Anami Alimasa,
Faculty of Enviromental Studie
Kenyatta Universi~y,
P. O. Box 43844,
NAIROBI.

•
8th October, 1991

The Centre Manager,
Bukura Agroforestry/Energy Centre,
P.O. Box 23, .
BUKURA.

c

Dear Sir,

Ref; Request for Information

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 afield 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 faund
necessary). It is hoped that findings from the study will be
able to piovide 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 envelope which your office
will use to mail me the sought data and/or materials.

Thank you very kindly ior your cooperation.
, '",- ---=~:ss;; ~----"

AnaIDi, K .A.

181

Encs./ " -



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

nswer

PART C

QUESTIONS FOR YOUR RESPONSE
1. (a) What agroforestry trees are recommended for

Sabatia Division in Kakamega District?
(b) 'Of these trees, which ones are considered the

best for the area?
2. Which species are recommended for firewood in

the area?
3. (a) What is the current response of farmers in the

area towards agroforestry practice?

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

(b) If true what are the reasons for the ban?
5. (a) Do you communicate with the Kanu Mae nde Leo ya Wanawake

Organization as far as woodfuel production and
conservation issue is-concerned?

(b) If Yes, wh i ch channel of communication is used?
6. (a) Are you in working links with Divisional Forest

Extension Officers?
(b) If yes, what kind of advice is given?

7. (a) In your AgroIorestry, Improved Cookstove and
biogas training, who are your traine~s?

(b) Is the training free or charged?
8. (a) Do you sell or give free the seedlings produced....•. the Centre?0.'"

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

(c) Whether sold or given freely which spacies are
collected or bought frequently?

9. (a) How many people are currently using biogas in
the District? (Please indicate the specific areas).

(b) Which probl~ms are reported as cOr.1IDonlyexperienced
by f~rmers using this energy technology?

10. Who t. at temp ts are made by the Centre to promote
use of improved cookstoves?
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c_ Improved wood conversion and utilization

technology?

a_ How many seedling selling centres are in the

area?

b_ Which tree species are bought frequently_
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PART E

INTERVIEW SCHEDULE FOR CHAIRPERSON,

KANU-MAENDELEO YA WANAWAKE ORGANIZATION

Please, kindly respond to these questions.

i . Are you in any working links with the

f c l l ow i nq>

i. Div~sional Forest Extension Officer?

ii. 8ukura AgroforestyjEnergy Centre?

Kenya Woodfuel Agroforesty Programme?

b. If yes, briefly explain

a. Are you in any way involved in the production,

promotion, marketing and distribution of

'i mp r ov a d

b. If yes, b r i a f l y explain.

3.. Do you play any role ln the agroforestry

introduction and implementation in the area?

b. If yes briefly explain.

4 n ava "Cree In the

b. If yes, which ~ree species are produced~

c. A.re sef:d;ings sold ,-"r'
'_'I

d. How GO you pr"ocure the seeds~
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PL'=tT F

/,PPl::NUl X 11

j-------
PART I: FARMERS USING BIOGAS ENERGY

r :~
1. Do you own biooas unit alone or jointly?

(ii) Own jointly
(i) Own alone

\'

2.

(Ill) (Lv)

(11) Ligh tir~g

Powering engine
.)

)

What do ynll us.r> h iorjc n f o r:"I (i) Cuoklil']

(v) Others (specify) -----------------------------------------------------
(

3. What do you do with the sludge?-----~--------------------------------------:

----- - - ---- ------ ---- -------- ------ -- -----!- ---------------------------------,.

4. What problems do you experience with the biogas unit?

(i)

(H)

~(Hi)

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

appliances for the biogas unit? K.Shs. -----------------------------------

6. How much money do yuu spent for maintenance yearly? K.Shs.

7. Do you <)t,;t: .HIY dclvlcl' IIIJIII Ilnll:"; t.l iu t; ::>L'11 b Lo qe s epp Lierice s , from
gOVE:rnment officials, or from nori-xjo vc r-ruue n t.a I organization (NGO) officials?

( ,-tl (j) Sc I J I II< I /. I r 1I1~ " y~s No

(ii) Names of the fi rrn Ls ) -------------------------------------------

(iii) Nature of advice -----------------------------------------------

(b) (1) Government officials? No

(ii) Names of the instLt u t i on (~) -----------------------.---------------

(iii) Nature of advice -----------------------------------------------

__________________________ 10C! _



(c) (i) NGO officials'? Yes No ,)

(ii) Names of the organization(s) --------------------------------------

,.
---------------~------------_r_-~.".---------------------------------.-. ; ,. ,

(iii) Nature of advice --------------------------------------------------.:

PART II r'ARMEHS USING SOLAR ENERGY
C'

1. 1:;0 you own solar energy unit alone' or jointly?
(i) Own alone ). , (ii) Own joi!1tly

2. What do you. use solar energy for?

(i) Crop drying. (ii) Wat~r heating (iii) Solar cooking
(iv) Solar stilling (v) Solar lighting (vi) S~ace heating

(vii) Other purposes (specify) -------------------------------------------

3. How much money did you spent to purchase and ins~all appliances for the

solar energy unit? K.Shs. -----------------------------------------------

4. (a) Is the solar energy unit n~i~tendnce free? Yes No

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

5.' WhAt..p.lJcbltJmlldo you e xpe rLcncc wlth the so l.er unit.?

(i) -------------------------------------------------------------------

(ii) -------------------------------------------------------------------

(i ii) -------------------------------------------------------------------

6. Do you get any advice frOID firms t.hat.sell solar appliancE:s, from

government officials, or from officials of non=qove rnmen ce.L organizatio

(a) (i) I Selling firms? Yes , No

(ii) Name (s) of the firm(s) ----------------------------------------
187



(i11)

(b) (i)

(E)

(iE)

(e) (1)

(il)

(iii)

Advice given ------------------------------------------------------

--------------------------------------------------------------.--_.
r

Government officials? Yes No

Name(s) of the institution(s) ------------------------------------

------------------------------------------------------------------.
Advice given ---~--~----------------------------------------------

I . c------- ~~-------_--------------------------------4 _;; ,

I
NGO-officials? Yes No

NUJII';! (~) of the orqan Lza tion (s) -----------------------------------

Advice given -----------------------------------------------------

------------------------------------------------------------------

Thank you for your cooperation.

- .•.. _-
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