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"env=- .-, · l · · 
» ., c:. ;,;1ic 1 is situated in eastern : fri 2 ' - "' - - , 
of aDnroximatelv sao 0()0 . ,_ •. c · ,1c,.,_, c.. lc.nc are.t 

• - • . .,_ , sr::•. • r.r-~., 7'J ;,er cent o-F nhicl1 , s 
ls(?\L arid anc arid. It has v. ;1oi:,ulc".t.ion of 15 • 7 ~~illio; 
.1i t.\ an <;1-n~~!l ~_rrmJ_:th rate of nec1.rly t' :.Jer cent \·1,;ici1 i~ one 
of ti.e lll.gL"""'t in t 1e •:,orld "'-hot,t 70 ,... t f h · 1 . . • , -- . ,.-er cen o t J." 
!.JO~)U atiton i.e. 11 ,nillion 'eO'"·le ]iveLon 30 n --.·' -F the lar 1 ,,, .. 1 i.- • ;_-- ! . .. er cem:: o .. 

· 0 <- ~tc ~: ~a ano ~-1~ ?er Cu;?i ta i:ncor,1e in 19 7 ~ ~•?as us r· ~ ,~ ~ 
at 1., 7v pr: ices, whict1 is anong the lm·:est in the v:orld. 

One in~icati~n ~f.socio-economic Jro~ress made since the 
cou1_1try a~tainec. independence in l~C:3 is the success 
achi7v:d in ... ;xpanding the nation' ,:1 output of c;ooc~.s ant: 
servi~..:.s • , .• 1e averaqe GDP annual gro~1tI1 rate !:,etFeen 1961: 
and 1., 77 w~s 5. :J per cent. '.:'he grm-1th rate of tlie 
r:1anufa~tur1.ng sector over the sar.:ie 1)eriocl. uns n'":;~arkable, 
7•;· l., i_)~r c~nt at constant prices c1.espite the fact that 
it., contribution to the national income (GDP) hc.P> been rat:ier 
r.10<'.3-est, at-,out 17 per cent of the total in 1~79 at constant 
prices. .i.<]riculture Hhich is the backbone of 1 the countrv's 
economy, as it accounts for about 33 per cent of GD::·, '.1a<l · 
an annual avera.ge grm1th rate at constant ,Jr ices of , • 3 
per cent, betH~en 1S7f. and 1S79, c1es:;:·ite the fact t:1at this 
sector suffered from declining output of n.q per cent and 
3.~ per cent in 1979 and 1980 respectively, at 1976 prices. 

The ,J.isa:._")pointing record, in GDI ?erforr1ance, in recent years 
reflects the disorder vhich has c,1.2.racterised, interna.tional 
economic relations since·the 1973/7~ oil crisis. The inter­
netional economic order has undergone a series of recessions 
which coupled with inflation and ever ri.3ina nrices of 
petroleum have led to escalation in prices ~f manufactured 
goods. Due to these external factors over •.-1hich Kenya, 
being a net importer of production technology anc:. energy,· 
has no control, the country has hed to revise dm·rm•ard.:; its 
develo2r,tent targets, set in the E 79/'.' 3 Development Plan. 
This ,-,as done in "Sessional Pa_'Jer no. f, of 1930 on Econonic 
Policies anc.c Prospects" in which the )Jrojected annual GDP 
g:rowth ru'.:e in read terns ~-ms reduced fror.1 E, 3 per cent 
to 5. ,} per cent during the rlan period. '11!1is grm .. •th rate is 
rather optiristic as evi~enced by the fact that in 1~7~ 
GDP ']re,-., by only 3 per cent uhic~1 ,,m:::; '-. 3 ::_:>er cent belm-• the 
revised rate. 7he 2aper further, indicates that, as a result 
of tl1e poor external factors, there t·,ill be reduction in 
anticir,ated employment opportunities, decline in l"rojected 
government revenues, anu, deteriorat.io.n. in hala~ce of paym~t~ 
probler,~n as the country vill have to horrou funds fror.1 
external sourcea, fron time to time, in order to sustain a 
balanceC demand of essential coil1!Tloc1ities and services such 
as oil, capite..1 goods and spare parts, mec1ical stores, etc. 

An official report published by Kenya's Dureau of Statistics 
in 1977 indicated that ,n ;:1er cent of families engaged in 
small-holder agriculture - a group that -reuresents about 
80 •)er cent of :::~enya • s total population had incomes 
including subsistence produotion, of less than KShs.2,000/-
(US $2,..4) per family in the year 1971!./75. ?.nother H per cent 
of these·· families had incomes in the range of US $'-4 11, to 36G. 
Incomes of this order of magnitude are not sufficient to 
provide the basic necessities o.f. life. such as food, ex:ierg~,, 
water, shelter, health anci clotn.1.n<::'. It has been estimated 
that since 1974/75 the per far.1ily annual incomes of the 
~roup under reference have, in real terms, not changed due 
to the factors outlined above. 
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In 0rc'.er to u::.lift t:i~~ sto.ndc::rcl of li vinci of 00th rur:-,1 . 
c.nc.'. url •<'-rt ·-,oar' .:m.r hs:1co '12.?-.e advances in ?.11 ez.:·:,,::ct.' of 
social-econrn .. ic 1'evelo1_)T;,ent, t'.1.e country T.,ill renu::.r2 
incre2.:Jc-,cl ,~uanti·d.es of en~rc·y in ctll sectors of tl1e 
economy an(2 i:1 ;"~rticular 2.s ricul ture D.nc' r~a.nuf.:::cturin<J. 

In realL,;,tion of t~1e i!,,-·,crtancc of ,:on~r~.Y c>.s rme of t'13 

::e7 fr.:ctors of __ ,roc~,-~ctionu the Goverrn,1ent of !·:eny2. t:1rou~r;1 
i t:.i .. inistrv of :Cr,er~:Y :12.:1 c,eciC:(ec'. •to pre?v.re a. 
cor,{1rehennive ener~-y ;:-iolicy ~·it!1 i:'.1e follm:inc:-! i'1ajor 
objectives: 

1. 

2. 

3. 

, 11 • 

Increc•.sins the ::;u,,ply of cner<JY to ueet th:: 
rcquireneri.ts of ncon.or,,y, 

Rc1t:ionalizing tl1e use of irn~·10:i:-ted ~)etrolr:mr:i, 

Lessenine <:ie·--.en::,ence on inportecl fuels throur!:1 
vigorous-con~erv~tion neasures, ai~e~ ~t i~creasin~ 
productivity of sue~ fu3ls anf utilization of nev 
-'.md ren2uc:,Lle sources of energy to the extent r,ossihle, 
anc.: 

::eve lop in-, i.nc-:igcnons cner~;y resources. 

In this connection, thr: cov,,rnment has alr~2.c1.y begun to 
introduce .:i.:)'-)ro,·-rii:te conservation measures, in a ste:::, l-jy 

step fashio~~ e~d has pre?.:i.red an~ provided fun~s for 
projects an(;_ ~Jro(Jr.::.mrncs ai,·,ec~ at e:--:tensivc rural 
afforo.station for G11ersi::1 proc;uction 2.nd for devclopr,1ent of 
new anu rene~ ·2.'..)le ener<;_•y sources of hyc1rot>oNer, solar, t!ind 
seotherr,1al anc~ :_-iionass. 'i.'hese to'.,ics are covered in the 
later chanters of tl1is -~)2.2er. '.i'!!e ::inistry of r.ners:r is 
also investigating Jossi~ilities of suhstitutin~ co~l for 
oil for hoti1 inc'u:Jtrial and housel1old con::rnmption since 
coal is in r,1orc- alJUnc'.ant r;,r_,ply c2ncl is nore Pic1ely 
c1istributec, t~,_2.n oil, not to 1i1~ni:ion the ~-rell !~noPn fact 
thnt it is much che2.;1er than oil in F,TU terms. 

1. 7 Kenyn' s critical cner~TY and t":.evelo):'ment. issues are rooteu. in 
t~m ::;ets of circu:r1stances, first, 2. fJnttern of lan( use, 
lifestyle anc·, econo,.'.y structure rootec1 in ':') years of 
colonial rule and linitcc~ enc~m-rrnent in natural resources. 
Tl1ble I, gives a sectional lirea'.-:dm·m of end use of :::-,~troletm1 

:::>roducts. ':::'rans2ortation sector ul·dch accountG ~or sone 
G?..:; 7 •Jer cent of all pet:roleu,:: used in tI1e count:ry in 
,,cell developed throuq:.1out iTi t~1 t~rn excention of ;;_ feu remote 
areas in the countryside. ~ 

1. n In order to facilitatG c:;eneral develo~,uent ~nu in particular 
the remote areas, ac:cU tional fuels uill be recruirec: althougl1, 
with the projected s•Ti tch from ;:-,etrol to C:des;l anc1 tile 
develo;>r:1ent of nasa transit syster1s, it is ex':>ected tllat 
switching fron the current patterns of ')etroleum enerc,v 
use Hill su!:Jstantially result in oil savings of bet1m~n 
10 per cent anu. 15 per cent ~)er annum. 

1. 9 Over 22. per cent of petrolet1-r:1 products are usec~ in the 
commercial sector. 7. relatively hich incor.1e mar::et and 
developed urban infrastructure ~ave-attracted substantial 
c1.moui1ts of foreign investment, althouc:J}1 industry in :~enya 
tends to he located in a fe~ areas s~rea~ina the benefits 
u1;1even~y an<l exacerbating problems of rural-to urban 
mi~rat~on. IIm·1ever, the drive to decentralise industrv 
which is no~--' part of Government policy in induatrial -
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developr.,ent renuire.., th ,- . . 
includin~ energy, i~ i~~r~r~~ision of basic i~frastructure, 
ort1er to reduc"-~ the extren a,:,J.n~: o1::'1er of t:,agnitude in 
bet~TC?en the rural a d t~ .1ely large ga:::, t:-int nm-! exists 

· n ur._an sectors of t!1e economy. 

~onnervation measur s I b · 
, • _ • L e 1ave . egun to be imoler,1entec1 by ~!f~r J.nd~strial concerns. However, l :ul ti:.:.nationai firms 

,.. : ~asier access to ca::;>ital and technoloc,y are nore' ' 
eff7ci~n1 users of energy strengt11e;1ing th~i; posit.ion 
agains. oca~ ::>reducers• I':nergy audits of existino inc:!ustr 
are ... being_unc~rtaken to emphasize the possibilities of· y 
conuervat1.on and fuel suitching. 

1.1:i I.griculture ~rhich is the hack.bone.of t:1e countrv's 
economy consumes relatively little :~)etroleum ·1Jroducts 

~~he"r.enSl Kenya's modern sector depends for over 80 per .cent 
of 1.ts_ener9y_requ~rements on imported ?etroleum. small 
rural ind us t 7ies, inform';'-1 urban incl.us try, small farmers, 

\) and pastoral1.sts rely mainly on wood and charcoal for their 
energy neecls. Hydro-electric pm-1er is limited in supnly 
Ta'Lle II, s!-1m·!S the production trade and consumption ~f • 
commercial energy, in general. 

1. 12 l.lthough great efforts have been raadc to increase the role 
of I(enynn manufactured and other rrocensed products in 
international trade, ~~enya still depe1;c.s l1eavily on sales 

vof coffee anc."1. tea for its export earnings. These t,-1O 
commodities like other primary products, are subject to 
wide international price st1ings ~1hich in turn create a 
vol a tile foreign exchange ~:>os i tion. !!m-;ever, as the price 
of oil continues to escalate, (Tahle III) to some 37 per 
cent of the value of total ex:,orts in 1979 even as the 
quantity im:ported remains constant, it has become absolutely 
necessary to devise an energy policy that moves touards 
increased pace of develoi_n,1ent and utilization of hydropower, 
geothermal enerc:;y and other new anc. reneuable sources of 
energy. In realization of such an energy policy, a number 
of t)rojects and :•rograr,1.mes in the field of ne~-1 and reneuable 
sources of energy have been underta!-::en and continue to 
be unc1erta}~en by the government alone or in partnership 
with the .2rivate enterprise. These projects and programmes 
include, among others, pot·rer alcohol industry ~Jhose prime 
objective is to achieve 20 yer cent alcohol replacement 
of gasoline in volume by 1985, develo0ment of mini 
hydropouer ;?Otential, the investi~5ation of which is currently 
being carried out in Fe stern Kenya ui th the help of c"'.onor 
assistc>.nce, etc. l\.s indicated in paragraph 1.6, detailed 
treatnent of these vital sources of net-, and renewc1.ble 
sources of energy is covered elset·Jhere in this paper. 

2.0 HOODFUEL ENERGY 

2.1 Hoodfuel {fueluood and charcoal) is the most im~,ortant 
energy source in Kenya accounting for about 75 per cent 
of all its requirements. This energy source is indigenous, 
mainly coming from the natural ,,1ooc1 lands and forests, ,-,i th 
only a small proportion being supplied from governmen~ 
mmed plantations. These natural ~ores~ areas are be7ng 
de:)leted, firstly to rn~J~e more lane, availathble tf;->r agr.1.culture 
and secondly, because in many areas nore an . 11e 
equilibrium supply of ,-rood is removed thus eating into the 

•••••• I·~ 
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forest ca1:>ital. Clearly, :\enya cannot go on m;ing 
woodfuel as it does at ;;>resent, i:·~ithout naking adequate 
arrangements to reneu this energy source. The only 
nractical alternatives to woodfuel are oil !'.)roducts, 
including LPG and electricity: these require considerable 
foreign exchange to import or ::,:>reduce and r~enya, like most 
other developing countries, has an acute shortage of foreign 
exchange. Therefore, the guaranteeing of an adequate 
wood sup~Jly to meet Kenya's future energy requirements 
is an essential part of this country's cnersy strategy. 

2. 2, The ~:>rincipal use of ,-1oodfuel in 1:enya is in the household, 
fuelwood beinci u.sel'i in rural areas and chnrcoal mainly in 
towns. Cooking is the r:tost ir:i~ortant apr,lication accounting 
for between flO and 75 per cent of total household use. 
Sr,ace heating and \:re.ter heating are the next two inportant 
uses, and to0ether \·Ji th cooking, they account for about 
95 per cent bf total household energy use. The remaining 
5 per cent of v.'oodfuel is uned. for ironing and lighting. 
non-household uses of uoodfuel inclucang cottage industries, 
account for about 15 :_)er cent of total consumption, uith 
agricultural crop-drying - tea and tobacco and beer breving 
being the r,1ost important use for e1is fuel. Other uses 
include bricl: and pottery firing, fish smoking and cooldng 
in restaurants, canteens, butchers shops, schools, and 
hospitals, etc. F.stirnates of current annual consumption 
of woodfuel is of the order of 30 million m3 (22 milli.on 
tonnes of air dry wood) or approximately 7 r.1illion tonnes 
of oil equivalent and is saving in terms of foreign exchange 
an estimated ~~t200 million (US $1!85 million) per year. 

2.3 If present use patterns continue, after maJ:ing clue allowance 
for people switching to more convenient fuels, and also 
taking into account the net·1 uses of troodfuels and transfers 
to its use, the potential demand for ,;roodfuel by the 
year 2000 rnay he of the order of 55 million m3• Hm·rever, 
if more efficient cooking stoves are fully acce;:>ted, anc. 
on the production .cide, 1~1ore efficient charcoal production 
methods introduced, then it may ::,e nossible to reduce 
projected demandn to the current der.tanc"l level of 30 million 
m3• Houever, in practice the no ten ti al der:mnc: vill moot 
likely be some\·1here betvreen these two lini ts. nut on 
examining the supply side of the supply/demand equation, the 
tree capital is already being depleted and there is 
insufficient grouing stock to meet the current needs on a 
sust~ined basis. If nothing is <lone about this state of 
af~airs then the forest estate uill ciminish rapidly, the 
price of wooc.fuel uill increase both in actual monetary 
t 7rms and · in ~he time taken to collect it, imported fuels 
•;1111 b~. substituted and perhaps just as ir.1portant the 
removal of the tree cover ,-:ill have adverse effects on 
water flot·?, dam life, agricultural production and eve11 
local climate. 

2.~ .The only Pr<:1ctical solution t:,at is open to the 0overnr.1ent, 
and ':1 solution that will create rural emr.>loyr,1ent, save 
foreign exchc.nge, and be the cheapest in terms of total 

, expend~ture, is to encourage the farmers to plant trees 
; on their farms and establish village woodlots and fuelt!ood, 

•·i 1>lantations. To this enc, a Presidential directive has bei.:n 
issued to the effect that every adMiniDtrative location 

••••• /5 
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in ,.en:12: s11oul,;. i.1avc e.t leP'"' .,, . 
to suonlv s~ec~lin0 ... t 1 . ..,t on"" tree seedlincrn nursery, 
, ··.,-· - . J.., o occ:.l ')Or ·ul"'t' r-1- J :>ec11 c,Gcr--:i.-.,=, ._, t f · ~ ~~ .l..On. \,.. l~as e..lso 

• .__. _ _. '-11a or everv ··rp 
a re:;lace,.1cn t. ·' .: _e cut do~m, t'.1~re r.mst :-1e 

ln arce e~uivalent to a½o,t ~ ~· , 
to l:)c ~-ilunten '•i t:1 tre . ,,u ·: ~-J.}1..,_on hectares may have , 
of the r.:Gnturv c r•c:- • e ,,):lec1.c,, octueen nou anc-: the turn 
(11 to .,,,.. ) - n:-'.~uming ~n average grm-.•th rate of 15 3 

nn-=:~ ,.1er .1ectare 1.f re. , , ,.. ,.~ . r,1 
are tc he rn"t t . · enya s .. ooc,:cuel rec:uirements 
meet ti1 :. ,c~ ! ,... o sny nothing of t::1e aren ne,~ded to·: . 

· 8 ret .uir"-'r.1ents of other ~-rood uoers. 

;~~ t~~r-:o~ ;?lant2.1:-ion. t,:•oo~fuel speci3S eucc,lyptus is not 
. e . or qrouin~: 1.n fields for it allo•1s · · 
~s der,tand1.n0 on both surface nutrients and. ~!a~~r c~~~eit;1.011, 

eav~s do not !.Jreak. doHn rc.::i.dily. On t!,e other hand t· ,~re 
are_ .,mny tre~::.-: s;::,ec1.es, th2.t are ideal for farnincr ar"~~ 
~1;1C!1.,., as specie~ of :.ca~ia, Leucaen~,, Cassia, l~:rndirc).chta; 
L ,imo~a, . :?o~o~-.i1.s, Grev1.llc and Cnelinn, for many of thec-3 
tree~ fi.. n1. trogen, produce food and foc1der anC: do not 
compete \Ji t:1 asricul tural cro,:>1>. ' 

BYD~O PO-:'I:P.. 

~•he earliest a;_Jplication of hyc-:.ro enGrgv in :,en'1a uas 
in connec~ion ~'~ th t!1c running of cmter- raills for grinding 
cere~lr; lil:e ma.ize:, ·.:heat and millet. ':'his technology 
\·me 1.ntroc"'..ucec: in ':he early :."art of this ccnturv and 

' ' 1 ' 1 . _, reac.1ca i'.. re at1.ve y h1.gl~ plateau of utilizc~tion in the 
late fifties. 

The h'.{c~raulic ran is another device u:1icr'. has founr~ .... ide 
utilization in the country. The device is ;.:-asically a 
\7;-_ter driven 1.-,u:m;, Fhich can be used for ~Jater sup::;>ly and 
irrigation in the rural areas. 

On averac.;-c ~1ydro electricity generc>.tion nccount:; for 
':O ~,er cent of t?e~ total electricity cur,ply. 'l'he mo:;t 
im~1ortc:nt a:!_)i_Jlication of hydro energy in I('.enya is in tlie 
generation of electrical ener<)Y. Hydro elect,ric pm·rer 
generation is well establi::ihad in Keny:1. The main 
potential is concentrated on the P..iver 'I'ana uhich has an 
estinated total energy potential of about 15,000 G:!h/yec..r. 
However, only ,11,,000 - 5,000 G:Jb/year (i.e. bet~1een 500 -
GOO PH of electric pm•rer) can be econol:!licf'.lly exploited, 
,-1hich approxi1.1ates the total forecasted load for the year 
1990 The total installed hydro electric cc1.:::,acity is about 
~10 ~3·1; and this is el:;.1ected to rise to fl,50 :::1 ,;,1ith the 
commissioning of ,. rnul tipurpose project before the end of 

19nl. 

J.i.s indicated in the preamble, exploration for rc1ini hydro­
power notential is being carried out in , .. '.ectern Kenya. 
In tot~l, the hyc1ropm,rer ;:,otential i5 e:::timated at 1200 ?~F 
out of Hhich 750 r:J can be !1arnessecl economically at 

today's l:1arlc.et =.-irices. 

Kenya' o rapid socio-econor.1ic develo~:iment has resulted in 
electricity demand crrowth rate of r :_--.er cent :;,:,er annum, 
on average, since Inc1epemdence. This rate of growth is 
expected to continue up to and including yeor JOOO. 

• • • • ./ll 
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Tn:.nslated in other ~,;ordc, thin ni::1rly 1.1e,"".ns that· the tot::l 
hyclro,JOT•Ier i)Otential if h2.r.ne.ssed e:-:clusivaly for generatiot1 
of el~ctrici ty, uill not meet tl1e country'~ electricity 
<lemand by the year 1993. nm-:ever, ,-:ith t~1e finali:mtion 
of the national mz-.nter uater :_Jlan, t:~e ~Jicturc of the 
estir.1ated total l1ydro:-:>oucr ~Jotential May change, i.e. 
either rise or decrease nccordin~ly. 

Feasibility studies on 1:imn.bere hydro electric :;,m1er in 
the Tana F.iver basin have been finalised. ?o t11i::; end, 
constructio;,1 uorl~ for this ?reject ,-1hic:1 hc:s a pouer 
potential of 130 Mw will soon co~ence, ctnc~. is expected to 
come on strearr. by 19CC. .7\not>1er hydro electric 9ouer 
project in the r..ift Valley ~-:>rovince of Kenya,· Turl~trell 
Gorge, w!1ose estimated pm-mr potenti2.l ir.; lJO .D·1 uill be 
imPlenentec1. as soon as c:etailed fea'.',i!::ility studies, uhich 
among otl1er thin0s include scecirnic studier;, arc finalized. 
It is anticipated tirnt if the feasibility ctudies are 
satisfnctory, this project ·1.-1ill come on stre<'.l.1 in or Lefore 
1990. 

GEOTIIEPJiAL Ei.:ERGY r;;~I'LORA'l'IOi:: 1'.i1D DEVELOP7 .:E:.1'.:.' 

Geotherual areas in Kenya c.re mostly locatec: t!ithin the 
Rift Valley, uhich runs 8outI1-1:orth from LZ'.]:e : .a~acii near 
the 1:enya/'!'c1.nzania to T~thiopia Doru~r. ?he ?~ift Valley hc:o 
a nea.rly conatnnt ,.1idth, bett:een 30 - G('. !:n., nnc:, a total 
lengtl1 of n::1;::,ro::imately 800 km. ~he VE".lley is consic1.erel~ 
to reflect on i)1complete brea1:ing up of .:i. "Continental Plate"i 
normally resul tinsr in the formation of a neu ocean floor. 
?he raGultant Geolosical structures ;,:>resents a renarkable 
graben. Generally, r:::astern-l:.frica except for the coastc.l 
regions, if tofographically characterized by plateaus and 
mountains higher than 1,200 m. above sea level :,artly c"ue 
to regional doning of the crust and :cartly c'.ue to t':le 
c~evelor:rnent of ti-1e :::enya volcanic dor:ie and the central 
volcanoez. l.lso, 1•1icro-earthqual:es are recorded in anC: 
around the r..ift-Valley. Recent geo!)hysical worl: hy several 
universities has o½served a mantle dome under the Rift 
Valley rec';.ucing the crust thickness i,y about a half. 
In the rdft Valley, a::; alrenc1 y indica tetl, there are raany 
areas of active g-eothern,al manifestationc, but only three 
of these areas have l)een ~-;ell surveyed. '.Cl!eae are: 
OU:aria, Ehurru anc. Lal:e Hoqoric1.. 011:aria and E1mrru 
geothermal fields are lir,1i te<l mainly to widesnread 
fumalore activity. T~t Eburru, the fumalores Jiave been usec1 
to sup:c,ly the local settlement::; ~.-ith i·mter condensing the 
steam in sloping aluntinium 1Jipes and collectinc the uater 
in tanks before distribution. ~he stean is us;c_ by farmers 
also aG a source of heat for drying ;:>yret:1run flovers. 

~7oth~r~~al. exploration in Kenya started early in 195~ ' 7 . c 
,.ith ClLaria 9eotherr,,al area chosen for exr•loratory L:.rillin. 
because the other sites selected had neither suita:::le 
~~cess roac;s nor, r,tore importantly, adequate sources of , , , 
,,a~er sup:::,ly • In r:ay 1956 a well designatec1 X-1 ,,,as sruc,e,cc 
using a_percu~si~n rig. Terper2tures recorded curing 
percussion drillin~: reached 120cc at 370 m (but ai.JparentlY 
were lmrer. during notary drilling - well }:-1 ,-Jas eventudl1 
abandoned in Jahuary 1959 at a depth of 502 m. r.-rior to 
the aban~on11ent of well X-1, uork \1i t~l the Dercussion riS' 
started J.n 1\ugust 1957 on a second ~•,ell, c'lesi9nnted X-~ 
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2 km north of ::-:-1 at an elev t. 
using rotary drilling nostlya ~~n of 1 975 n. At this sit0, 
July 195~, but similar· pro! 1 1 .• , e ue~l reaclled 942 m in 
experienced. Insi.?ite of m~ e1•,s fio tnose of. X-1 '.iere 
!,)reduction by air-liftin · ny e orts to bring ;(-?. to 
operations stopped in ; '.a~~h t~;5~~ll was unproductive and 

Interest in further aeotl 1 · 
1 967 1 .: 1erma exploration wor}· revived in 

w 1en a vrenner configurati · · ' carried O t · t-l ., . . on restivi ty survey Has 
u l.n 1e ~-l.ft Valley between Olkaria in the 

:outh and La~:e Dog<;>ri;,-. in the l!orth. The survey identified 
Flnur.lher of anomall.es and recommendec::. e:i;:ploration drilling 
di~; tests \oi1ere conducted u~ing lip-pressure pi·pes uith • 

erent. d ameters to O~)tal.n flow-back pressure 
characteristics• Initially, ·1,Jhen operating at a well-hend 
p~essu~e of 6 bars (<;lbs)! the ~1ell produced about 51 tonnes 
o steam per hour Whl.ch is equivalent to about 5 I-M. 

Today, drilling at Ol~aria is still going on and so far 
16 wells have been drilled at depths varying from 900 ,:; 
~o 1,G~5 n. From t~e lG ~:1ells drilled the majority are 
potentially productive and sor,1e of the latter vielded as 
much as !::O per cent dry steam. Spacing between wells is 
200 - 250 m and the equivalent output varies frorr. zero to 
3 - 3.5 I:w. Calculations aeterrcined that 1.5 x:,~ per well, 
compared to other ener0'y sources, was still economical 
under ICenyan conditions. The average subsurface temperature 
at the geothermal locations currently being developed in 
I<enya (1 x 1 Km) was 280°c (maximum 30,1°c), dry steam· 
wells yielded a temperature range of 235.0 c - 2,zsoc. 

4.4 The Olkaria geothBrmal field has been proved to be a 
large one. Indeed anomalom,ly lm·1 resistivitu valuec 
extend over 100 1:m?., uith surface thermal activity scattered 
over an area of 36 kr.12 • Cased on exploration data o~tained 
and certain geological asrmm2tions made, the estinated 
geothermal energy r,otential of the Olkaria field ranse 
from a. conaervative ~200 ~It·J year's to an optimistic 
figure of 1250 Lw years. Sta tee, in another v1ay, this 
potential is equivalent to beti1een 170 D-! e.nd. 501 IIi-1, 
available over a perioc1 of 25 years. Hm·rever, there is 
a likelihood of aoI11e of the ,~ells heing non-productive · 
and hence the estimated u::_-,:_1er limit capacity •-Jill 
corre!Jpondingly be lmrer. Construction uork has alreaL1.Y 
begun for the installation of tuo r;Jeothermal electricity 
plants of 15 D:'. each. ':'he first plant is ex:;,ected to cor.-:.e 
on stream by July, 19~1 and the second plant by l9n?.. 
Exploration work on the other tNo 9eothermal fields, nai~ely: 
P.burru and Lake no0oria which have been identified as 
potential sources of geothermal en~rgy Nill he underta}:en 
in the very near future. 

5.0 ENEnGY CROPS FOR SEED OIL l'.l!D Ifl 
Pl':.RTICULI,R POIJER l'.LCOI!OL I'ROJ:",UC'J.'lON 

5 .1 The country• s power alcohol pro~ramme is air:1ed. at achievin~, 
.some of the national energy policy. goals. It is 9overnr.1ent 
policy to encourage investments, e1. ther from ,._,i thin the 
country or from external sources, and development of 
resourcea 1..,ertaining to production <;>f ~,m,er alcohol ,...,hile at 
the same time maintaining harnony with other ~rovernment 
policies in respect to land use and utilication of all 
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Ln~~crtant resources. Clearly due to the heavy ca:iitd 
investments involved, incentives must given. Such 
incentives ,1ay taJ:e the form of government partnershii?, 
waiving of ioport duty, subsiding· 'price of pouer alcohol 
vis-a-vis ciasoline price, sales tax exeI!lption, accelerated 
cl.eFreciation, machinery resul tinCJ in an actual income tax 
rebate commensurate 't-lith tot.al income, guaranteeing ,foreign 
loans and r>roviding the necessary infrastructure including 
land for poueralcohol projects. 

5.2 tvailability of fertile land is a major issue to he 
consic1ered in the t1evelo;:,ment of t-,ouer alcohol. '::here is 
a clear indication t!1at I,enya must initiate and plan ;?O"v,er 
alcohol projects and address other rene_.1able energy 
resources, away from the existing fertile lanc:1. so as to avoid 
competition bett:1een food an<l energy crops. This means 
that energy cror,s i,ill be assigned especially to poorer 
lancls such as lm-1-rainfall areas. 'i'here is also an urgent 
need to diversify prinary resources for power alcohol 
production in order to minimize the need to base projects 
only on sugarcane. If sug?.rcane should renain c.3 the major 
power alcohol resource, hoHever, then neP draught resintant 
sugarcane strains will have to be developed which coulc:. 
be cul ti va ted on marginal lands. !Tm•!ever, ui th good 
sugarcane husbandry, it should be po.:::sible initially to 
increase cane yields uit:1out necessarily requiring n.ore land. 

5. 3 The e;::isting pm-1er alcohol resources are of only one ty]?e 
namely, sugarcane. Sugarcane is grown in the !lycnza 
Del t u,ano Plains and adjoining areas) , 1.,1endo in South 
Nyanza, namisi, at the Coast and in 1:umias and !1zoia in 
·;1estern Province. ':.:'he areas under cane cultivation in 
estimated at 70,000 ha and it is estimated that Kenya 
produced '1.00, 000 tonnes of plantation uhitc sugar in 1930. 
~reduction of ~ugar requires expansion of tho c~ne area to 
over 105,000 hectares if th~ tar~ret of 650,000 tonnes of 
white plantation SU<Jur is to he achieved by 1990. r. 
further 121) ,000 tonnes of su<_Jar could !:>c produced when the 
Ya.la Si·!ar,,p anC:, Busi~ E'ug·.:i.r projects are in;:,lemented. 

!J. ~ Today, there exist ti1O on-going pot•!er alcohol projects, 
nari.ely, the Kenya Chenical and Food Corporation (I:CFC) 
in Kisur.1u wl1ich ~-Till co1.1e on stream in July 19~1 and the 
.r.gro-Chemical anc, :Pood Corpor2tion (.l'aCFC) in Luhoroni 
t?hich is ex;;-,ected to cone on stream in 19!33. The design 
capacity of each of the tt'!O c"".istilleries is 60,000 litres/ 
d':"Y • Th~ Riana E~hanol Project, already riroposeC:, is the 
first etaanoi proJect planned to use direct suaarcane 
juice, at a production rate of 150,000 litres/day. It is 
also expected to come on stream in 1904/35. 

5 • 5 KCF~ and ACF~ projects are 1lesigned to use molasses as 
feeastocl:~ dclasses is produced in seven sugar mills. 
Ta1?le 4 gives the corresponding yield oer year. It is 
7vident from Tables 4 and 5 that the demand for r-.olasses 
is greater than the supply. In view of this, Kenya haa 
a~ready started looking for the production of pot·1er alcohol 
iuthout the use of molasses. The only alternative to 
molasses at present is sugarcane juice. However, the 
Kanya Government is also at·.rare that in choosinc- among 
alternatives, a balance must be established between 
sugarcane productions for white sugar and for !"0~·rer alcohOl• 
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~iana Eth~nol DroJ·ect. . 
f th . -· - is conceived as a · ''-l 

0 is ctilemrna. It uill l- l r,ossi::, e resolution 
cane juice. oe .. )ased on the use of direct 

Some research ere a and seed c,oils :.,fare to\·mrds production of pouer alcohol 
. ~ ram energy cron~ anc1 fa~t . is currently tak · 1 ,.. - 1 ~"' - ,_, grot,ing treec 
of the Mi' h. t .. inc:; :> c..ce unc.er the general direction 

is ries of l'o-riculture a 11 · 
and natural P.esource"' -" .,. .. . . ' 5 t 7e_ as Environmental 
these activities and., ;,ilih:0 ~ 1 n7:trylfobf Energy co<;>rdinates 
re-ear h a 1 11 i sa e engaqed in active 

... ~ , eve op1;1ent anC:. c1er,,onstration of ali ener<Ty 
crops or r,roduction of ::ioth ::,o'\"•cr alcohol ar.d oils~- 'J.'hese 
t\-JO ener0y sources are r.,ea-.nt to partially replace 
petroleum based fuels. 

Research, development and production needs as relatina 
to ~:iover alcohol, will be dictated lar<]ely 'by the degr~e 
of 15enyc1.' s determination to be .::;elf-sufficient in energy 
Log7cally ne\•! 7n~rgy cro9s ~1ill have to be identified fo; 
ba!ic and ~ppliea research. Of greater interest to 1:enva • s 
7n,_rg~ policy are the crops ~-;l1ich could he cultivated for 
immediate use in the production of power alcohol and oils. 

Improvement of susa::cane currently in use in Kenya's "ur,ar 
Delt, may lead to increases of sugar content and ther~f~re 
to an increase in pouer alcohol production per tonne of 
cane. .:~l though many types of cane are grm·m in the SuC"ar 
Del t, the follot:ing varieties have been recommended: -! 

CO 331, CO f21, and B 351. Of all varieties, CO 1.21 is the 
most suitable for trestern I:enya. 

:.esearch geared to~1ards develorr:1ent of complementary 
crops t1ill be quite significant tot·mrc1s reducing the 
pressure of fertile lands. Cassava will form an irn~ortant 
crop in respect to this gonl. iUso, "power alcohol'' sugnr 
beets could !)c intercrop:_1ed bett?een food crop seasons end 
ba uned to provic1.c supplies for distillerieo. 

Kenya's needs for expansion of po;.Jer alcohol and seed 
oils productior:. ,.,ill ::.ie dictated largely by the following 
factorn: (a) duration, anc.1. extent to ,1hich prices of 
petroleun - basec1. liquiu fuels ~·Jill remain competitive ~-dth 
prices of po~•mr alcohol anci substitute oils; (b) necc1 
of using p0t·'er alcohol and seed oils projects as nuclei 
for the develo;')w~nt of arid and ser,1i-arid (marginal) 
regions or unc.er-develo;;-:ec1 lands; (c) use of pot1er alcohol 
an<l relate2 industries to create job opportunities in rur~l 
areas, and (<l) rate of utilization of industrial and 
automotive fuels. 

SOLi\P. :Ei·lE~GY 

solar energy in one such nource that is renet·mble and has 
relatively great potential, as l~enya lies approxima~ely 
4. s degrees noth am1 south of the Ec;uator. Due to.its 
geocrc:.nhical location, therefore, r:enya has an unc"'.isputec1 
o?o~rt~nity for utilization of solar energf t~ enhance its 
so~io-econonic developr,1e.nt. '!'he solar radiation data · 
.-1ready collected in0.icate the.t, on average, some parts of 
~lie country have solar insolation of bet~-,e~n 30 to /IS uattr: 
•::,er scuare centimetre. ~~he De:;,artment of 1.,eteorology of 
t11e u~iversity of 1-Jairobi, recently ;_-,ublished a nap u!iich 
inC.icates sole.r insolation of the various parts of r::enya • 
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The most wides;:,read solar enerqy a::1plicc1. tion in Eenya is 
in dryincr of c0ricul tural cor'J".,odi ties c.nr;_ miscellaneous 

" " ' · 1 · t' f 1 other things such as ,·,et clothes. ':',11s 2.?~"' ica ion o no ar 
energy has been in use since tine ir:rr:1er.1orial. ':..'he r13thoc1 
most commonly em~loyed in drying is simply that.of . 
spreading crops either on t:1e qround or on s:,eci':11 dry ins 
beds raised some height above the ground, depending on 
user requirements. ':'his traditional method has sone 
limitations in that producto tend to tnl:e a longer perioc1 
to dry and are also exposed to pests and contanination. 
Some cropa such as raaize and groundnuts, Hhich r::?~uire 
relatively short dryin9 periods, uhen subjectP-d to longer 
drying periods reault in aflato,:in contamination and 
such contamination mal:es the er.ops unfit for human 
consumption since aflato~in has been ::?roved to be 
carcinogenic. 

The second most t-1idespread ap.plication of solar energy 
in Kenya is dor.1estic and commercial water heating. Solar 
hot water syster.1s, flat plate collectors of varying size::: 
and qualities, are being manufactured anc}/asaernbled riy 
several local firns in the Country. On the average, nbout 
1,000 units of flat plate solar syster:1s are sold each year. 

Depending on quality of material used, the cost ranges fror,1 
US $500 for l.~ square metre galvanized steel flat·plate 
collector with a 140 litre stora<Je tanl:. i:lass production 
could possibly bring dmm the coats due to economies of 
scale, even though the solar hot ~rater systems are botn 
material and labour intenaive and therefore their total 
costs are not expecte<l to decre2.se proportionately uith 
production costs. r!early all t:,e solar !1ot uater systems' 
that are being manufactured or in use 2..re of th~rr.1osyhon 
type. 

Despite the fact that solar hot •.-mter systems ~eing mar1:etec1 
in Kenya have useful life spans ranging !)ett1een 15 to 20 
years, the high production costs have limited their 
extensive application. Fiscal incentiven, by the Governr:1ent 
in the foro <;>f tax rebates, could make their application 
more attractive. 

The pay bacl: ~eriocl. of the flat ::,late hot uater systens, 
t:1at takes i11to account ti:r..1c value of money and escalation 
of prices of energy commoc1i ties, has not been assessed ,.Ji th 
any degree of accur~cy and the available information is 
sir.1,:->ly a guestimate. • .f'.s is argued by some of the local 
manufac~urer~ depending on the a:_::,plication to ,-:hich a 
syntem is being put, the pay bac)~ period uithout taking 
the tir,1e vulue of rooney into account varies bet\-1een 3 
and O years. 

Industrial solar ,-,ater heatins sy:::tems dedicated to deliver 
process energy, depenc:ing on use, may supply uater ,1hich hes 
to be heated further to re']uire ter:peratures by conventional 
e~';1rgr systens •. They have not gained any popu'larity1 anc1 

t,11s is an area :i.n "~1ich the Governnent will in the near 
future ?rovi~e inf~rn~tion on possible benefits and 
appropr7ate incent1.veo so as to ma?,:e the application 
attractive to the ~otential users. 
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Oth~r tyne:::; of ~ 1 .. _,o ar FD.ter :-,,,,.,.t .. , . 
ev.::cu2. tec.J. tl.,JJe concen ·-r.,.... .--"'Ci. ?:<=> sucn as :;,1araDolic.: a•1c1 

t . · · · -c cc.._o:i;:::; P 11c·, ,., • · c. cc!~.rung e:~tremely •~ · .• _, '" ·0 ,.re capable of 
.,, · • · ·•1 <)il te,.., "'er-,ture"" ..:inc.. any mar::et in I~enya . ··· . .-: c.. 0 , are unlikely to 
raason.'.i: in t.le near future for tuo major 

(i) 

(ii) 

':..'heir 
3tage 
least 

' 
tcchnolocn1 i'3 c,ti' ll . ~ .,. · "' in the .aev"'lon=e t 1 and com; •l t · f , . -.. .-.. -•·· n a . ,: e ion o t.arJ phase uilJ ta,·e at 
a cou:,1e of years~ anc"'. . ._ 

Even if the technoloc:ric 1 , · 
the c,uestion of r.1anuf-c at ·?c::.rricrs uere overcome 

_ ,,: • • • · u urin<:f .:Juch syster.is .:l.nc.1 
~01.u.1"'rcia~7:::at1on at cor.1petitive prices befor~ the 
urn of bus century is hiahly doubted b experts• J , y r.mny 

~ho~ovoltaic electricity <;eneration has barely been tried 
i~ :.:~~y~' 7~~n though ex-;_,ert t~1inl~in~; is that in countries 

·• c vi ages are remotely located from the national 
?ricl,,..and other ~orm:::: o~ conventional energy nup:,ly 
infr~~~ructure_is lacking or is grossly inadequate, photo­
~olt~ic el'.?ctric :_JO"t-!Gr at toc:;ay's market price is betl-,een 

and ~O . US$ 11er "t-ra~t for ,,ater !)umping, and even for 
electr7c 7ty c_:eneration or other ~"lurposes is highly 
co1;qetitivc Pith conventionnl systens su~h as diesel 
pm-,ered t-mter :'.'UT(lps. m,1d electric generator11. 

::;cause of the !1igh sophiotication of the technology for 
ti1e manufactt~rc of photovoltaic cells, which is both labour 
nnc~ energy intensive, the possibility of r.tanufacturinC" 
commerc~ally viable photovoltaic cells in :~enya in th~ near 
future is :i'.'c>.ther reMote, even though this is one of the 
nolnr energy sources that huve a potentially t1ide scale 
ui_)plication in rural ::enyc>. in the neur future. 

!!Im:, !'O:JEr. U'i.1 ILIZl'.'!.1 Im1 

i'. ~;urvey carrieC: out throughout :~enya in r:ay, 19~0 to , 
collect inforr.lation on the present uoe of ,;;ind energy 
inclicatetl that tlds technology has been used for almost 
11)0 years in I~enya. The uind machine a uere imported from 
Southern Cross of .,ustralia, .2..eromotor anc1 !)ar.1pester of the 
United States of J:.merica and Clima;;: of England. Ho,1ever, 
t:1e e::iotincr installations of the:Je windmills are very 
feu, becaus~, as a certain point in time they t"'1eire 
abanC.onec•. in favour of cheap diesel engines uhich, hitherto, 
have continued to dominate in t·!atcr r>um:>ing ap;_:,lication and 
electricity generation in various parts that are i1'laccessible 
by the nation~! ~rid. 

Bfforts by variou:::: parties, including the government, to 
re-introduce the ~!ind ::>ouer technoloc;y have met t:i.th little 
success due to the follm·ling: 

(a} Data on t-linc1. regimes characteristics which are 
essential, as the apr,lication of this technology is 
site specific, are inac"!.equate. Em-,ever, the 
lleteorological Department of the Government of !(eny£? 
and the Department of I:eteor'?lo9y.of the ~niversity 
of Nairobi have been collecting w1.nd data :.based on 
user needs - the former has been collecting date. for 
both the civil aviation and the national •air force . 
,-rhile the latter has been collecting data for acader.lic 
pursuits These data have, nevertheless, not heen 
analysed• for their suitability as !':lource of ~,ind 
energy~ 
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1\Vnilable ~1inc:1ui11:::; ( im:~,orterJ. i:tnc"! locclly fabricatec1) 
have not Leen ten tee: for t~1eir !:lui tn!:>ili ty m:: rsgards 
durabilitv an,: perforuunce ~~it:11 any degree of 
accuracy ~n6 c.1.!:l such nor,1e of: t;1e financici.llr nble 
)o·i:ential buyers e.rc come\:lrn.t reluctant to invest 
their noney in tliic field. It also goes w~ tl1out 
sayin~; th2.t there is gross inadequacy 0£ s]:illed 
r.1c.:npm:rer country-uic1e to nc:.intt".in this reneuL'.ble 
technolo~1-Y; 

The t,inc1mills, currently ~vi'.ila;Jlc in the r.tar?:et, 
arc too expensive for the target group to afford, 
i.e. the rurnl :::o·:mlation. •::i:1e availa!.)le i:inc:uills 
for ::.;hallm1 t~eli ;,ater pumping cost us ~aroc, on 
average, t-rhereas ti.1e household income of 0Oi of the 
rural no,1ulation ,-:hic:1 account for ~O I:': of :"enya' n 
populati~n have hot1nehold incor.0eo of bctt·reen US $1.t,1 
and 3:'.i5 per annur.~. 

7. 3 As part of the 1:enya Government's :)olicy in developing 
indigeneous energy source::; and in lessening the country'n 
dependence on imported energy, _ ;:,lans are be inc;; implementecl 
for cow1try-t1ide collection of uind c1.ata a::1 ,-mll <'.!3 f.or 
developnent of cheap but reliable uintmills ti.1at are 
affordable by the target group. 

8. 0 BICG.7',.S UTILIZ1'.TI01J 

3. 1 The biogas technology 0 as first uset in ~{cmya about 30 
years ago by Eessro Hutching.:Jon, ~-,ho suiJ!:er1uently start3d 
manufacturing biog as digesters in lSSJ. i'.;?!)arently not much 
intereot developed among farmers, :::,artl~/ because of 
abundance of alternative sources of energy an~ a relatively 
small population. Pith the pr~sent energy crunch in the 
country's rural. areas, interest ha::, been shot-m ~JY both the 
private enter:_,rise and Covernnent to develop antl cor.,narcialize 
this technolo<:;y as an elternc>.tive £uel to wood fueJ;· and ... 
other biomns::; materials that are burner~ c1.irectly, to 
provide pri1:1arily cookin<:" energy ann to a lesser extent 
energy for space heating. 

0.2 In an effort to alleviate the rural population's total 
dependence on ~-rooc1 fuel anc'2 other biomaDs as the pri'?8 
source of energy \'7~1ose continued consUr.lntion are ;:,osing 
serious ecologicc1.l problems suc:1 as destruction of water 
catchment areas i·!ith obvious results of destabilization of 
t1ater table, deforestation leading to cJ.esertification, 
siltation of rivers anc.-; clans, etc., the Government is 
promoting nnd fostering the use of biogas as an alternative 
fuel for use in the rural areas. 

o. 3 The Gove:nr1ent thro1;1gh the i~inintry of Energy has begun 
to loo1: into the existinsr ~10rldwide biog as technology, 
mainly. of Chinese anc1 Indi?.n designs uith a viei, to 
pr<;>ducing at the lec:-..Dt cost ::,,ossible tesigns that are 
suitable for uoe in ~~enyc.~. · 

3_."! Pc.r~llel to t 1.,,J effort inc5.icntec1 in 3. 3, studies on 
socio-economic ~nd cultural iuplications will soon be 
~<?rmnencecl so as to overcone ~ny ouch harriers that may 
:ll.ndar faster acceptability of the biogas technoloc;y. i'.. 
small survey carried out by the I-1iniotry of Energy~ as 
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n.s 

8.6 

0.7 

9.o 

- 13 -

part of ~:enya' s nre•")nrati.' o f 
th l •· · ns or a , .... 0 sit' e Ul! lSE, in l r- "f) cover i ;._,., ,:' · ion paper O!l 

afu1inistrative ~istricts ~s,~JJ people in certain 
for an e}:tensiv~ and J' nt ~~<;-ticat~ci. th~t · t:1ere uas need 

1 • - e,1~ive dl.."'"'em.i t • . 
on .)iogas tec!mology. ?ahles ~,r :""' r1 'T 7~a ic:m of infornation 
of people interviewec. by ~cono~. emu. : J.~ give a breakdm·:n 
area, and the likely benefi' t d,.1.c. activity and adminiatrative 
th s erivablo from b' . . o er energy sources. · ~ • iogae vi~-a-vis 

'.:'he sur f :1nary o the surve~'s results in~icate that; 

(i) 

(ii) 

far1;1ers and more especially the acrricul tural 
off~~e~s felt that more informati~n nhould be 
avai e to help in the ador>tion of bioaa"' 
technology; - 3 ., 

there is need for reliable performance data and 
a s<;>urce that listed the range of option::; and 
e':{uipr.1ent available as \ddespread talk about the 
biogas te<;:hnology is not a auffici~nt mechanism 
to effectively propagate the technology; 

(iii) farmers reouire clarification in respect to 
comparative performances and, of course, the side 
effects of the technology, as well as cultural 
beliefs nnd practices; 

(iv) the inhalancc betueen the capital cost of the 
digester and the benefits derived, was a probl~m 
common to most .of the farmers interviet-1ed. 'Jhile 
t:1e r.~ain concern focused on capital cost, the farmers 
\1ere also concerned uith operating costs, esr,ecially 
in areas ,-,here uater for mixing the rm·~ materials in 
an acceptable form, TTas far away from the site of 
biosas digester; and 

(v) there is need to give loans for :::,urchase and 
installation of biogas <li0esters as part of far~ 
cJevelopnent credit t~1at the Govern:nent gives to 
farmers through its agricultural credit finance 
institutions i.e. ~gricultural Finance Corporation 
(AFC) and 1'.gricultural Development Corporation (1\DC); 

It was a aeneral feelin0 that Liogas could alleviate the 
hitherto ~omrnon place p;oblerns in som3 parts of the country 
where wome~ ~1ave to \-?alk long distances in search of 
fireHood, agricultural ,-,astes as 1·!ell as other vegetable 
i1astes that are barely enough to meet cool:ing energy needs 
for more than a day; and 

Finally, the farmers and agricultural officers agreed tl-iat 
the biogas C:.iaester spent slurry could be a good fertilizer 
and that the ~nly prol>lem th~.t will hinder larg7 sec.le. 
use of the slurry uas the enormous effort that is required 
to transport it to farms. 

EDUCATION AND TRFTNIHG 

At the moment there ii:; no uell organised training 
1;rograrnmes for solar, i·!ind and biogas energy personne~ 
in Kenya• and the sooner we make a start the better it 
is for u~. Houever, the university o~ Hairobi and its 
constituent college, ~:enyatta University College, 

•••••• /1<'.' 
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have planned for inclusion of these rene~•rahle energy 
sources in tlleir teaching ;:,roCJrammes c>.t both under­
rrraduate and 'Oost-graduate levels. Nevsrtheleos, there 
J " 1· ~ f t are financial constraints that may 11naer es er 
i:.,,plernentation of the training progrann,1cs. 

As regards training in hydropm7er, the University of 
Nairobi offers three year cours~s in electrical, . 
r.1echanical and civil engineering anr"'. it is from graduate 
in these fields that the electrical pouer incustry recruits 
its high level personnel. 'i'he East African Pouer and 
Lid1tina company, which is the only electricity utility 
tr~ins it::; engineers and techniciani:: both on-the-job 
and its training school. Despite the availability of 
the training fc.cilities in this fielr2, there is still 
a shortage of both professional and technical manpouer. 

The Forestry Department of the University of nairohi is 
no1:.-1 incorporatinsc into its courses methods and practices 
of agro-forestry and the Forest Training f.chool, Einistry 
of Environnent and aatural nesources is also training 
students in extension ,,,or!~ in l::oth forestry and flCJrO­
forestry. These training facilities are hm•1ever, inadequate 
to meet the country-,~•ide afforestation programme ,1hich is 
now being undertaken. 

At present, there are no local training facilities in the 
field of geothermal energy and as such professional 
manpouer has been and continue to be, trained overseas, 
"iJith regard to sub-professional and skilled nan:,o,-rcr there 
are no formal training facilities both in Kenya an~ 
overseas a11d as such, such manpo1·1er has to be trained 
on-the-jo:b. Houever, there is need to train more personnel 
in this area so c.s to cope 1:1 i th expandiny· geothermal 
develo:.ment programmes. Creation of a regional geothermal 
trainin~ and research centre for r..frica will go a long \vC.Y 
in reducing the training problems at £!.ll manpower levels, 

IilFO!',..':l\'J.'ICH FLOWS 

::~ mechaninrn for a national information service capability 
aimed a~ education of prospective buyers on the most 
appro::::,rie:.te ne•,? and renei·,able sources of energy that have 
re~ched co1nme~7i~liza.tion stage is at the noment lacUng, 
Hoi-,ever, the 1.1inistry of :2nergy is considering setting up 
~ data b~nk/library which, inter alia, ,-,ill deal ~,ith 
information flou from the Government to both the consumer 
and th7 rnanufa7turing sector. The main energy resources 
that will receive high priority are afforestation, solar 
hot w~ter systems, biogas digesters and windnills. The 
quest;on ~of standardization and quality control ,-,ill be 
addre~sea so as to protect consumers from exploitation 
by unscrupulous salesmen. 

1 i:1 the field. of af~orestation, simple information brochure~ 
'"~11 be published 1.n various local languacres to inform 
t1.1e ~aruers a!)out suitable types of trees" for their 
particular area, seed and seedling source hot1 to grow 
ana tend these trees and what they can be' used for );esideS 
woodfuel, pole and sawn tir:tber. On the consu.t1ption side· 
st.Oves models that are efficient and chean enough for th8 
rural poor to afford will be demonstrated: 
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10.3 The national r,:,olitical mach. 
provincial adr.linistrati~n T, 7nerr and ~!1e country I G 

foster the develo·::iment anc~ ·11
~~1 -?8 u~eu to pror,1ote and 

so r f " · u-ci 1.,.ation of n • • u ces o energy ,s far ac, pos ·:. 1 e,:: anc reneHable 
" ~ Gl.O e. 

10.~ Information exchang-e bet•re 
encouraged and ::_:>ronaaated ~r a nd

1 among.cou1;tries should be 

11.0 

11.1 

11.~ 

D.O 

12.1 

13.0 

13.1 

14.o 

1-1.1 

~nd journals in ne;? ~nd ren 1~o~i,1 pul;>lication of papers 
regards research and any breea~ tel souhrces of energy aG . .• 1roug s. 

:msmmCI·l l'.i:1D DEVELC!'Iilli::':':' 

T •} • • 
.;..,l. :e tra7ning, re::::ee.rch and development as a t·>hole is et 
unco-orc1J.natec1 aven t?1ouc-h 1· t ha"' b a ·· y u i . . • "' "' . een un ertaJ~en 1·,v the 

~1 v~7s 7 ty <:>f :.!airo!)i in solar ane ,-dnd enerc-y ·and -b 
~-~e .i1.n1;::t71es of 7.-.griculture, and Environr.1e;t a:nc, ~1!tural 
.,~sou:ce.,, 7n EnE;rgy cro.\?::; such as su~arcane anc suitable 
tree .,e?_<;tl 7n~s :i:or grouing on marginal lands. r:::1e role 
<;>f the .11n1.s1:.r:'( of. Energy in this respect ,,ill, inter i:.lia, 
include co-ord1nat1on of research and c1evclonment of neN 
and rcnet:nolc source::; of energy. - · 

,,.. .... • • J: 
~,1e, ~-1.111::::try 0.1. • 3nergy. ,rill s<;>on establish an Energy 
.. ec.1,1oloCJY Institute ~1~1ose :,rir.1e role will be testing 
d~velopment, ac1aptatior~ and adoption of nei; and reneu~J'Jle 
sources of energy tec:mologies that have surnassec1 basic 
research levels. ·· 

T'CCHNOLOGY TIU\.lJSFE::-:. 

I.t the r.1or;1ent, :;:enya lacl:s the machinery for transferrin~r 
energy tecl1nology to manufacturers and end-uners of net.\" 
and rene~·!ahlc sources of energy. '1'21e .: ~inistry of Energy 
hopes to net u;-:> in the near future, an extention oervice 
netuorl; t.:1rou<;h out the country to cater for t!1e trant=;fer 
of all forr,1s of n:_,propria.te rene~!ablc and neu oources of 
er.ergy to both manufacturers c.ncl enc1.-m.:ers. Ti1ere is i'l.lso 
a need to set up a nacllinery at sub-regional, regional 
and international levels for transfer of technology 
beb1een countries and~among countries at a nominal fee. 

Fil-!hi.1CiiK'. 

Financin~: is an iM._:>ortant nspect in the develop:1ent and 
utilization of ne~.1 anr1. renewable sources of enerc;y. 
Con::iurners could get ::;oft loans from Governr,1ent financial 
institutions. I~anufacturers could also benefit fron tha 
e:dsting cmasi-crovernment financial institutions to get 
appropriate finincing to set up r:mnufact1;1r~nc;r. :?lants. . 
There is also a need to explore the possib1.l1 -cy of ta1_?p1n~~ 
bilateral and multilateral financing, on very r..:?asonable 
terms, for developing nei:-r and renewable sources of eners-y. 

:.~m~).L :.:;;. mnGY SUPPLY 

l.t t:he raori1ent there is only one major 9overnr,1ent activity 
that caterc for rural energy sup:?lY ~ i.e •. the rural . 
electrification prograr:i.":te t?hose :~roJects implementation 

· are hamp~red by lack of ac.i.equa t'7 funds. As reg~7d~ the 
su~'.lply of woodfuel, solar and uinc1 7nergy, the 1 dnistry 
of r:nerg? ,is embc:r]:ing on country-~?ide ~1rograr,,ne::; to Eeet 
the rural energy requirements. Such a pro0ramr:1e calls for 

••••• /16 
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huge ca:-,5.tal out-lay t}1at ce.;.mot be r:i.et ~n full frotl 
C'..overn:n,,mt revenue anc"'. as such efforts ,-:::..11 be r,:ade 
to tap bilateral and nultilaterr'cl finz.ncie.l anC: 
technical assistance. 

Ir!STITU'l'IOI-!."',L II:1Ff.i:"\S':'RUC'..:UTIE 

The Hinistry of .Energy io the prime CJOVernment r.uthority 
charged uith the responsibility for emirc::;y developrr.ent, 
In order to cater for the country's enerCJy neec1s Nhich 
are as important as cl,rnoical factor::. of production, the 
.i:.iinistry has set up:-

( 1) • 1\ Polj,cy, Planning and i'.ioni toring Di vision which 
is charc::red ,1ith the responnibility for pre;:>aring 
policies, progranur.es ancl strategies associated uitil 
energy activitie::.. 

(2) 'A Teclmical Division p;·iich is char0ed ,rith the 
responsibility of a.J.l aspects of devclopnent of 
energy resources a::; well as providing approprinte 
relevant infrastructure. 

In addition to these t,;,:o di visions, an energy development 
fund has heen set up to help promote and foster 
harnessing of biomans energy z:5 well as other neH and 
renewable sources of energy. It is expected that the 
Energy Development Fund uould benefit from both 
bilateral and multilateral financial resources ancl as 
time goes on the Fund is exr,ected to be ::.elf-financing and 
autonomous - i.e. it is ex:'.)ected to eventually becone 
an energy development bank. 

nEGIOI:!fil. CO-OPF.w'\TIOi! 

Kenya Houltl li!-:e to develop resional ties ~:i th other 
African countrien in setting un ap,)ro".Jriate training 
facilities in tl1e ne,..-1 anc1 rene~ml:-1~ e;ergy sGctor, as 
well as foster institutional and fina11cial nechanisms 
for harnessi11g neu and reneuable sourcen of ener(]'y suc:i 
as biomass, hyc1ropo~•mr an,:. geothermal energy. Of 
!.")articula7 intereot to :~enya in ?.. machinery for setting, 
u:;;> an African Energy Cor,u,1ission uhich inter alia, 11oulc, 
help in information flo't'm betueen nnr~_' amoncr countries, , 
t · · f • · .... arc1' raining o ,ugh level mc:.npouer, dissemination of rese · 
and <:1evelopment results, etc., for the benefit of all 
mankind. 

P.ECOHHTmDA~IOH 

Subject to the foregoing, it is recoiunendec1 t:1at:-

(l) Top priority be given to develo~ment of solar 
~1ater heaters, cool:ers, nnd ,-,ind an,1 solar 
electricity generators to E1i'.'..inly meet the 
energy requirements of the rurc:.1 ;_:,eo)le, 

(2) l~ mechanism for the transfer ac1antation ant 
acquisition of new anc.1 renew;ble sources o:c 
energy technolo~.iY ~:,i thin the frarne,1or!: of 
United r:ations programmes be established, 

..• /17 



- 17 -

(3) In order to ?rovide ensential financina for 
develo)?ment of ne,_1 energy tec~1nolos,ies Jin c~evelo~)ins­
count~ies, a. s2ec1.nl fun0. Je cre~tec":. to uhicl1 
both aevelo:;;,ins· cmd develO')E:d countries ~7oulc: 
contribute on teru:'.j to be cl.eterr,1ine<l !Y1 the 
Uni tee: l!ations Conference. ~-

(4) Regionul co-oporation be encourv..gec1 anong 
neighbouring countries to address the dcvelo-)ment 
of new and renewable uources of anergy in cor.u11on 
areas of interest. 

(5) In order to reduce the presently hi0h cost of 
photovoltaic and Find.r.lill systems, uhich potential!~ 
have a very bright future in electricity generation, 
water pur;1ping, etc., in Lfrica, and tropical 
countries elsew!1ere, consideration should be given 
to setting up regional lLlanufactnring plants so as 
to fully realize t!1e !::-,enefit. of econor.1ies of nee.le. 
The funds for establiching suc::.1 j_)lanta shoult be 
borne by r;Lenl.>er countrias; and poli tic2.l differences 
bet'ueen anc1 ar:.ong countries should not :!:le allo~retl 
to interfere ·1:-1ith such co-o;.~erative projects. 



1978 IN '000'LITRES 

SECTOR AGRICULTURE ROAD RETAIL RAIL MARINE POWER COMMERCIAL GOVERNMENT 
t;UMPANY INDUSTRIAL 

Caltex 12,390 103,882 74,574 40,078 6,053 72,643 9,823 

Total 4,221 72,979 92 - - 51,649 7,052 

Mobil 14,440 57,943 - 35,946 29,791 I 11,588 
I 

i 
Kenya Oil 2,540 2,503 530 - - 9,167 6,941 

Esso - 83,459 20,584 35,081 - 62,662 10,859 

f 

Agip 6,681 47,584 - - - 59,019 -. 
. 

Shell-BP 39,695 195,856 17,934 1,147 18,449 133,874 29,415 

Total 79,967 564,206 113,814 12,252 24,502 418,805 75,678 

I 

Percent of 
Total 4.25% 29.98% 6.05% 5.96% 6.61% 22,25% 4.02% 

~\ 

ORIGINAL DATA IN METRIC 'l'ONS, CONVF.RSION ASSUMES 1,163 LITRES/METRIC TONNE! 

AVIATION 

130,269 

27,085 

52,553 

-

28,794 

-
F 

154,201 

f 

392,902 

20.88% 

TOTAL 

449,712 

163,178 

202,261 

21,681 

I 

241,439 

I 

113,284 

690,571 

f 

1,882,126 

.... 
Cl) 
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Tahle IV CURRENT /\ND PRO,JECTED SUPPLY OF M( LASSES IN 000' s TONNES 

Sugar Mi 11 

Iii 

Ch 

\lu 

Mu 

Ila 

i)t 

wani 

emi l j l 

horon i 

mias 

oia 

misi 

ny 

hers 

"-
T utal --

1979 1980 

ACTUAL 

12.9 14.0 

15.7 1 7. 0 

20.6 1 7 . 8 

27.7 48.0 

12.9 I J l. 0 

I 8 . 5 6.9 

- l 4 . 4 

0. 5 l. 0 

97.2 1 31 . 7 

Y E /, R 

} C) 8} 1982 1983 1984 1985 
----" 

E s T l M A T E ll 

---
18.0 20.0 22.U 12 3 . () 25.0 

17.0 17. U I 7. 0 1 8. 0 21. 0 

20.2 24.0 24.0 '.b. 0 26.0 

48.0 48.0 48.0 I 8 . 0 4 8 . 0 
! 

16.7 19.5 2 O • 0 24.0 2 4 . 0 

10. 5 12.l I l :-; . 0 15.0 l 7 . 0 I 
I 
! 

16.0 20.0 24. O 24.0 24.0 

1. s 2.0 2 . 0 2. 0 2.0 

: 

147.9 162.6 ]70.0 180.0 187.0 
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Table V: CURRENT AND PROJECTED DEMAND OF MOLASSES 

-·----

Utilization 1979 1980 1981 1982 1983 1984 1985 
I 

-· ---
I 

\'Ji w.:rni dis-
I 

tillery 5. 7 6. O 6.0 6.0 6.0 6.0 6.0 

Fxport 74.6 60.3 0.7 - - - -

Animal 
f e·e<ls 29.6 30.14 31. 1 21. 1 33.7 33.7 34.6 

KCFC - - 110.0 110.1 110.0 110.0 110. 0 

ACFC - - - 50.4 63.0 63.0 63.0 

Total 109.9 131. 7 147.9 198.S 211.8 212.8 213.6 
- I I I -I 
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TAf3L£ 11 

PRODUCTION, TRADE AND CONSUMPTION OF ENERGY EXPRESSF.D lN TERMS OF 
PRD\ARY SOURCES, 1974 AND 1979 IN TONNES OF OIL EQUIVALENT AND AS 

PERCENT OF TOTAL ' 

I 1974 1979 

iPRBlARY 
000 ,tons % of '000 tons % of 

E~ERGY oil equivalen\ Total Oil equiva 
·BY TYPE lent. 
I 
I 
I 

1Coal 
I 

and Coke imports 46.6 2.9 11.3 

I 
!rmp,,rts of Crude Oil 2,902 - 2,471.5 
I 
I 

i 
I ;~ .... t, Exports of Petroleum 

:.Fm• '.,o 1,458.8 713. 4 

i 
I 

and balancing iStock changes 
80.6 'l t~~lS 91.4 

i 
\Total consumption of 

84.5 1,677.5 1 !qUld fuels - Local 1,352.1 

/Hruro energy local product-
131.3 314.0 \ion ot hydropower 

I 

Imports of hydropower 71. 0 38.4 

!T0tal consumption of hydro 
202.3 12.6 352.4 

:enerr.;y 

i 
1'.'c tal local energy produced 131. 3 314.0 

i 

·Tot al Imports i,561.7 97.5 1,807.8 

i 

i 
balancing ;'...rse of stock and 

91. 4 80.6 
: ; ten: 

iTot al Energy consumption 1,601.6 100.0 2,041.2 

I 
I 

I 

iL,)cal energy production as 
8.2 15.4 

1Percent of Total 
I 

I 

:Per capita consumption in 

1terms of kilogram oil 
123 133 

,equivalent 
I 

SOURCE: NYA Economic Surveys, 1979 and 1980 
GOVERNMENT OF KE 

I 

I 

Total 

0.5 

-

I 

I 

79.7 

17.3 
1 

88.5 

100.0 

! 

• I 
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TABLE II I 
''.'DTAL EXPORTS OF COMMODITIES JNCLUDINCi OIL PRODUCTS AND OIL CRL!DE 

Ii IMPORTS OF CP.l1DE OIL AND PRODUCTS. 

'(!'Ar~ TOTAL EXPORTS IMPORTS OF PETROLEUM EXPORT.OF PETROLEUM 
C:lUDE· A~D PRODUCTS PRODUCTS 

K£'000' K£'(')00' K£'000' 

1.9 7 3 161,388 22,,325 21302 

1974 211,282 82105 45614 
} 

75 215,125 96,125 58,552 

Y\) 318,657 103,830 68,966 

77 480,259 117,343 83,759 

73 369,965 117,658 69,463 

79 393,700 145,714 76,859 

CHl'DE OIL AND PETROLEUM PRODUCTS IN '000' TONNES 

TABLE III B 

, r 

OIL I'MPORTS 
AS ',: TOTAL,'.f 
EXPOR'& 

13.83 

38.82 

44.68 

32,58 

24.43 

31.80 

37.01 

IMPORT 01~ CRUDE & PETROLEUM 
PRODUCTS 

EXPORTS OF PETROLEUM NETT IMPORT 

73 

74 

7;:, 

76 

77 

78 

79 

SOURCE; 

CRUDE AND PRODUCTS 

2881 
' 1682 

> 
3,134 1652 

I 

2920 1,380 
2,508 1,431 
2?30 1417 

I 

2p93 1213 
) 

2808 ,040 

Government of Kenya Annual Statistical Report 
and Annual Economic Surveys. 

J,,199 

lft82 

~540 

1,167 

1,313 

1480 

1;768 



TABLE VI BREAKDOWN BY I~DIVIDUALS 

AREA KERICHO KISII 
( 

NYANZA l KAKAMEGA BUNGmlA BA RINGO ;~YERI T~UNS-NZOIA TOTAL 
I 

I 

Farmers 15 10 
! 
i 25 20 18 6 5 12 111 

Manufactures 1 1 1 3 

i Agricultural 3 5 4 9 7 3 3 5 39 
i 

· Others 7 4 9 14 9 0 2 7 52 

TOTAL: 25 19 39 33 35 9 10 25 195 

The responses were analysed in terms of groups rathc--r than individuals, as it is difficult to separate 
individual attituues for most of the interviews, there frequently being more than one person. Moreover, there was 

strong inter-action between people in the group situation, with each person often provoking responses from others, 

usually in the form of agreeing with a proposition by expanding on details of problem causes and effects. 



J. rt.L>LL \r 11 PERCENTAGE OF GROUPS MENTIONING A FACT OR TREND 

Facts or trends 

1. Sources of energy for heating and cooking: 

Charcoal 
Firewood 
Sisal leaves 
Maize stalks 
Bagasse 
Paraffin stoves 
Electricity 

2. Benefit of biogas as an alternative energy 
source 

3. Knowledge of biogas technology 

4. Functional knowledge of biogas digesters 

5. Availability of raw materials; number of 
animals owned by an individual (more than 
five heads) 

6. Technical guidance on biogas technology; 
design, construction and maintenance 

7. Availab1l1ty ot capital tor 1nsta11at1on 
of biogas digesters 

8. Systems analysis of different combinations 
of energy sources and different techniques 
of management, consequences on the 
environment, weather effects, etc. 

9. Energy crisis, studies and acceptance of 
fuel economy. 

All 

' 

Groups Farmers 

16 8 
31 44 
22 30 
10 

I 
12 

5 6 
4 -

j 3 -

43 34 

37 19 

51 34 

56 43 

27 17 

17 28 

41 

5 3 

Agricu. Otticers 

51 
I 5 
I -

-
-
34 

9 

54 

80 

68 

13 

45 

14 

64 

27 
------- --- ____ _.. -----

' 

Mantiractures \ 

I 
21 I -
- I 
- ' 
- I 

35 
' 45 
' 

42 

67 

32 

I\) 

~ 
9 

8 

33 

17 




