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JREANMBLE

lenve whi§h is situated in eastern I frica has & land area

of gppr9x1mately 530,000 s, kr., 70 er cent of ”Hich {:
sen:i arid and arid, It has a ropulation of 15.7 Elllio;d
Vith an annual grovth rate of nearlv / ner cent which i= one
of the @ighest in the world., Irhout 79 per cant ;f tﬁiﬁl
populaticn i.e. 11 wmillion veoi:le, liveLon 30 ner cegt'oF
the land area and the per canita income in 157° was U5 749
at 1570 prices, which ig ariong the lovvest in the worid. o

One indication of socio-economic procress macde since the
country attained independence in 1963 is the success
achlgved in expandinc the nation's output of ¢oods and
services. The averacge GDP annual growth rate hetveen 15¢2
and 1277 was 5.3 per cent. ‘he arowth rate of tle
@anufacturing sector over the same period vas remarkalhle,
l.e, 12 per cent at constant prices cespite the fact that
1ts contribution to the national incone (GDP) has kean rather
modest, abkout 17 per cent of the total in 1279, at constant
prices. i.griculture wvhich is the backbone of the country's
economy, as it accounts for about 233 rer cent of GpI, had
an annual average growth rate at constant prices of ’.3

Per cent, betwezen 1975 and 1579, destite the fact that this
sector suifered from declining output of n,.8 per cent and
3.2 per cent in 1972 and 1930 respectively, at 1976 prices,

The disappointing record, in GDI nerforrance, in recent vears
reflects the disorder vhich has characterised, international
economic relations since' the 1973/74 oil crisis. The inter-
neational econonmic order has undercone & series of recessions
which coupled with inflation and ever rising prices of
petroleum have led to escalation in prices of manufactured
goods. Due to these external factors over which Xenyez,

being a net importer of production technology andé energy,’
has no control, the country has hed to revise dovnvard:s its
develonrient targets, set in the 1°7%/73 Development Plan,
This was done in "Sessional Pajner !lo, 4 of 1930 on Econonic
Policies and Prospects" in which the »rojected annual DP
growth rate in real terme was reduced from €,3 per cent .
to 5.4 per cent during the Tlan period. 7This growth rate is
ratiier optiristic as evidenced by the fact that in 1077

GDP grew by only 3 per cent which was 2,3 per cent below the
revised rate. The paver further, indicates that, as a result
of the poor external factors, there will be reduction in
anticivated employment opportunities, decline in projected
government revenues, and, deterioration in kalance of payments
problews as the country will have to horrow funds from.
external sources, from time to time, in order to sustain a
balanced demand of essential commodities and services such

as oil, capital goods and spare parts, medical stores, etc.

An official report published by Kenya's Dgrgau of Statigtlcs
in 1977 indicated that 41 per cent of families engaged in
small~-holder agriculture - a group t@at repr%sgnts about

80 —mer cent of Ienya's total population - had incomes
including subsistence production, of less t?an XShs.2,000/-
(US $244) per family in the year 1974/75. 7nother 14 per csnt
of these families had incomes in the range of US $244 to 3G&.
Incomes of this orxder of magnitude-are not suff1cient to
provide the basic necessities of_llfe,such as foog, enerqv,
water, shelter, health and clothinc. It @as been estimated
that since 1974/75 the per family annual incomes of the
group under reference have, in real terms, not changed due

to the factors outlined above.
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In order to urlift the standerd of living of hoth rur-l
and urban ~cor, and hence .male advances in all azbhesct: of
social-ccononic (‘evelonment, the country will recuire
incressad ~uantities of enarcy in 21l sectors of the

economy and in narticular ac¢riculture and nanufacturing,

In realisation of tue iwcrtance of enercy a5 one of thz
ey factors of »rocduction, the Government of ¥enve throuva
ity .inistry of Irnergy has decided 'to prevare a
conprehensi@e enercy policy with the follouing major
ovjectives:

1. Increcsing the sudply of enerq¢y to neet thz
requirenents of nconowy;

2. Rationalizing the use of imworted petroleun;

3. Lesseninc denendence on inported fuels throudh

vigorous concervation measures, ained ot increasing
productivity of such fuzls and utilization of new

and renasuable sources of energy to the esxtent possible,
and; )

A Seveloping indigenous energy resources,

In this connection, the covarnment has alreacdy begun to

introduce anvrorriate conservation measures, in a sten Ly
step fashion, and has prenared an.” provided funds for
projects and wroorarmmes airied at evtensive rural
afforestation for enercy procuction and for devélopnent of
new and renevable enercy sources of hydronower, solar, wind
c2othermal and hionmass. ‘“hese tonics are covered in the
later chanters of tihis weper. %he Zinistry of Dnercqy is
also investigating nossibilities of suhstitutinc coel for
oil for both industrial and household consumption since
coal is in morce abundant suply and is nore videly
distributed tien o0il, not to wmention thz well knowm fact
that it is much cheaner than oil in PTU terms.

Kenya's critical energy and develorment issues are rooted in
tvo sets of circumstances, first, a oattern of land use,
lifestyle anc econony structure rootecd in 79 years of
colonial rule and liriited endovment in natural resources.
Thble I, gives a sectional hrealdown of end use of natroleum
nroducts. Transportation sector which accounts Tfor sone
(2,57 ver cent of all vetroleu: used in the country is

well developed throucghout wvitiy the exception of c few remote
areas in the countryside. )

In order to facilitate ¢eneral develownuent and in particular
the remote areas, additional fuels vwill be recuired althougii,
with the projected svitch from petrol to cdiesel and the
developnent of nass transit systems, it is exnected that
switching from the current patterns of vetroleum enercy

use will substantially result in oil savings of betwueen

19 per cent and 15 per cent Per annurmn.

Over 22.per cent of petroleun products are used in the
commercial sector. i relatively hich income mariet and
developed urban infrastructure have attracted substantial
amounts of foreign investment, although industryv in Zenya
tends to be located in a few areas s»rsading the benerits
upeven}y and exacerhating problems of rural to urban
migration. Ilowvever, the drive to decentralise industry
which is now part of Government policy in industrial
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@evelo?ment Tedulres the provision of basic infrastructure
including energy, in increasine order of 1magnitude in ’
order to reduce the extremely iarge gapn tha£ novr exists
between the rural and urhan sectors of the economy,

1l.1¢ Concervation measures have becun to
many industrial concerns, :
with easier access to capit
eff@cient users of enerqy strengthening their position
against local »roducers. Inergy audits of existing industry
are being uncertaken to emphasize the possibilities of

' be implemented by
However, 1wmlti-national firms,
al and technology, are more

conservation and fuel switching.

1.1} Igriculture vhich is the backbone of the country's

economy consumes relatively little vetroleum products
whereast Kenya's modern sector depends for over $0 per .cent
of its enercgy recuirements on imported petroleum. Small
rural industries, informal urban industry, small farmers,

V‘and pastoralists rely mainly on wood and charcoal for their
enercy needs. Ilydro-electric power is limited in supply.
Table 1I, shows the nroduction trade and consumption of
commercial energy, in general.

1.12 7lthouyh great efforts have been made to increase the role
of Ienyan manufactured and other rrocessad products in
international trade, Xenya still depends heavily on sales
of coffee and tea for its export earnings. These two
commodities like other primary products, are subject to
wide international price swvings which in turn create a
volatile foreign exchange »osition. MNowever, as the price
of 0il continues to escalate, (Table III) to some 37 ver
cent of the value of total exports in 1979 even as the
c¢uantity imported remains constant, it has hecome absolutely
hecessary to devise an energy pollcy-that moves tovrards
increased pace of development and utilization of hydropover,
geothermal enercy and other new and renewable.sources of
énergy. In realization of guch an energy policy, a numbef
of projects and prograrmes in the field of new and reneuable
sources of ener¢y have been undertaken an@ continue to
be undertaken by the government alone or in partnership
with the private enterprise. These projects and programmes
include, amon¢ others, pover alcohol industry whose prime
objective is to achieve 20 ner gent a;cohol rep}aqement
of gasoline in volume by 1985, develooment czlf_m‘ln.l 1
hydropover potential, the lnvestlgat}op of hlicd 12 gurren Y
being carried out in tiestern Kenya with th? hzlp o Qggog
assistence, etc. As indicated in paragraph 1.6, dﬁfal e
treatrient of these vital sources of new_and renevable
sources of energy is covered elsevhere in this paper.

2.0 TJOODFUEL ENERGY

2.1 Wloodfuel (fuelvood and charcoa}) is the most7;mportantt
eneryy source in Kenya accounting for ahout > per cen ous
of all its requirements. This energy sourc? ;s 1n§1ge§_th,
mainly coming from the natgral wooc}andi and fores s,tw1
only a small proportion belng supplied from gOVernmgn_nc
ovned plantations. These natural goresF areasfare el ® cure
denleted, firstly to make nore land available ?r agricu
ana secondly, because in magy areas gore Ehant@ne o the
equilikrium supply of wood 1s removec thus eating in he

....-0/"”3



'on their farms and establish village woodlots and fuelv©

forest capital. Clearly, Xenya cannot go on using
woodfuel as it does at nresent, without making adequate
arrangements to renew this energy source. The only
practical alternatives to woodfuel are 0il nroducts,
including LPG and electricity: these reguire considerable
foreign exchange to import or produce and Xenya, like most
other developing countries, has an acute shortace of foreign
exchange. Therefore, the guaranteeing of an adecuate

wood supply to meet Kenya's future energy requirements

is an essential part of this country's enercy strategy.

The »rincipal use of woodfuel in ¥enya is in the household,
fuelwood bein¢ used in rural areas and charcoal mainly in
towns. Cooking is the most important apnlication accounting
for hbetween 50 and 75 per cent of total household use.
Snace heating and weter heating are the next two inportant
uses, and tocether with cooking, they account for about

95 per cent of total household energy use. The remaining

5 per cent of woodfuel is used for ironing and lighting.
llon-household uses of woodfuel inclucding cottage industries,
account for about 15 ver cent of total consumption, with
agricultural crop-drying - tea and tobacco and heer breving
being the most important use for this fuel. Other uses
include bricl: and pottery firing, fish smoking and cooking
in restaurants, canteens, butchers shops, schools, and
hospitals, etc. FEstimates of current annual consumption
of woodfuel is of the order of 30 million m3 (22 million
tonnes of air dry wood) or approximately 7 million tonnes
of oil equivalent ancd is savincg in terms of foreign exchange
an estimated X200 million (US $485 million) per year,

If present use patterns continue, after malking due allowance
for people switching to more convenient fuels, and also
tak:!.ng into account the new uses of woodfuels and transfers
to 1ts use, the potential demand for woodfuel_by the

year 2000 may bhe of the order of 55 million m3. However,
if more efficient cooking stoves are fully accepted, and
on the production side, nmore efficient charcoal production
methods introduced, then it may be possible to reduce
projected demands to the current demand level of 30 million
m®, However, in practice the potential demand will most
likel!.y'be somevhere Letween these two lirnits. DBut on
examining the supply side of the supply/demand equation, the
tree capital is already being depleted and there is
1nsuf{‘51c1ent grouving stock to meet the current needs on a
sustained basis, If nothing is done akout this state of
afj_‘falrs then the forest estate vill @iminish rapidly, the
price of w?odfuel will increase both in actual monetary
terms and in the time taken to collect it, imported fuels
wrill bq substituted and perhaps just as impori:ant the
removal of the tree cover will have adverse effects on
water flow, dem life, agricultural production and even
local climate.

The only practical solution that is open to the covernments

and a solution that will create rural employment, save

foreign exchange, and be the cheapest in terms of total

expenditure, is to encourage the farmers to plant trees a
od

»lent i v HE . . . : >Ch
plentations. 7o this end, a Presidential directive has bec

1ssued to the effect that avery administrative location
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in llenva shoull have at least ona tree seed
to supnly seeclincs to lecel vwowulation. I
been decrzad that for every tree cut doun, the
a renlaceilent.
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I'n arca eruivalent to akout 2 nillion hectares may have
to be planted vith tree specices between now and the turn
of the ~enturv assuming an average growth rate of 15 p3
(11 tonnes) per ectare if Kenya's woodfuel recuiremeﬁts
are tc bhe met, to say nothing of the area neaded to-
meet the recuirements of other rood users.

The comon nlantation woodfuel specizs eucalyptus is not
suitable for growinc in fields for it allows no competition,
is demanding on both surface nutriznts and vrater and its
leaves do not Lireak down readily. On the other hand tlinre
are many trees svecies, that are ideal for farming areas,
such as species of ..cacia, Ieucaena, Cassia, Lizadirechta,
iiimosa, Prosopis, Grevilla and Cmelina, for many of these
trees fi: nitrogen, produce food and fodder, and 4o not
compete with acricultural crops.

HYDRO PO.'LIN

nhe earliest apolication of hydro enzargy in Xenva uas

in connection trith the running of vater mills for grinding
cereals lile neizc, -heat and millet. This technology
was introcuced in *he early »art of this century,‘and
reached a relatively high plateau of utilization in the
late fifties.

The hycdraulic ram is another device whic@ has founﬁ vide
utilization in the country. The device is rasically a .
weter driven pumn vhich can be used for vater supply and
irrigation in the rural areas.

On averace ydro electricity gepe?ation accounEF for"

20 per cent of ti:a total electriclty sgpp%y. ﬂ;gg @OJE
importent application of hydro energy in Renya 1S 15 ;ne
generation of electrical enerdy. gydro elsc;r{c.po"e
generation is well establishad 1in §enya; ;he‘gainh )
potential is concentrated on Fhe Piver Tana wnlg‘ng; a?r
estinated total energy potent;?l of abqut 15,03u ngoge: .
liowever, only 4,000 = 5,000 Giy/year (l:e:lﬁfti%egoited
600 117 of electric power) can be economice djfbxpthe eér
which approxinates the total forecaste@ loaj 2z he gbOUt
19929 The total installedthgdig i;:gtiécﬂgguﬁs with 22

) 1Tls and igs is e:pecte . 150 :I7 with th
iigmlgéiggzn;hof - multipurpose project before the end of

1931.

ns indicated in the preamble,.exploraFlog fzrrﬁlﬂén3§dr°'
power potential is being carried out 1in ﬁgu 2 n “t 1760 -
L . S = ~timate a 2 R
i & p otential is ec-
the hydropovwer 7 L ‘
gzttgzaééicﬁ 753 1~ can be harnessec economically at
X I S, ,.

today's narket orices.

onic develooment has resulted in
h rate of 2 [~er eent Der annun,
dence. This rate of crowth is
o and including year 2000.

Kenya's rapid socio-econ
electricity demand growt
on average, since Indepen
expected to continue up t

..ooo/G
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mrenslated in other words, this siaply necns that-the total
hycronower potential if harnessed exclusively for generation
of electricity, will not meet the country's electricity
dermand by tite vear 1993, Illovwever, with the finalization

of the national master water »nlan, tlie Dicture of the
estinated total hydronoucr potential may change, i.e.
either rise or decrease accordincaly.

Feasibility studies on Lliambere hydro electric power in
the Tana liver basin have been finalised. %o this end,
construction vork for this »roject which has a pover
potential of 130 Mw will soon commence, and is expected to
come on stream by 198C. Anothier hycdro electric oover
project in the Rift Valley province of Kenya, Turkwell
CGorge, whoszs2 estimated power potential is 120 i3 will be
implemented as soon as cetailed feasilkility studies, which
among other things include scecimic studies, are finaliszed.
It is anticipated that if the feasibility studies are
satisfactory, this project will come on stream in or bLefore
1220,

GEOTHERIAL LiERGY LXPLORATION 211D DEVEILOP: FIW

Geotheriial areas in Kenva are mostly locatecd within the
Rift Valley, vhich runs South-iiorth from Lake [‘agadi necar
the I'enya/Tanzania to T'thiopia Porder. The Nift valley has
a nearly constant width, between 30 - 6o !n., and a total
length of approxzimately 300 km. “he Valley is considere!d
to reflect on incomplete brealing up of o "Continental Plate";
normally resulting in the formation of 2 new ocean floor.
The rasultant Geoloc¢ical structures presents a renarkable
graben. Generally, Dastern—-Africa except for the coastal
regions, if topographically characterized by plateaus and
mountains higher than 1,200 m., alove sea level »artly cue
to regional cdoming cf the crust and rartly Cue to the
Gevelorment of the ilenya volcanic dome and the central
volcanoes. Iilso, micro-earth¢ual:es are recorded in and
around the nift-Vallsy. Recent geophysical worl: hy several
universities has orserved a mantle dome under the Rift
Valley recucing the crust thickness Ly about a half.

In the Rift Valley, as alreacy indicated, there are many
areas of active geothernal manifestations, but onlv three
of tiese areas have heen well surveyed, fThese are:
Olkaria, Eburru ané Lale Bogoria. Olkaria and Eburru
geothermal fields are limited mainly to widespread
fumalore activity. it Eburru, the funalores have been used
to supply the local settlements ':ith water condensing the
steam in sloping aluminium pipes and collecting the vater
in tanks hefore distrihution. ™he steam is used by farmers
also as a source of heat for drying nyrethrun flovers.

Geothermal exploration in Kenya started early in 1950's
with Clkaria geotherral area chosen for exys:loratory crilling
because the other sites selected had neither suitatle
access roads nor, nore importantly, adequate sources of
vater supply, 1In liay 1956 a well designated X-1 vas spuddec
using a percussion rig. fTeriperctures recorded during
percussion crilling reached 120°C at 370 m (but apvarently
were lower during notary drilling - well -1 was eventuzllY
abandoned in January 1953 at a depth of 502 m. Trior to
the abanéonnént of well x-1, workkwitn the nercussion rig
started in ~ugust 1957 on a second well, deéignated X2

ceeead/T
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2 km north of x~1 at an elevati
using rotary drilling nostly,

July 195%, but similar problen
experienced, Insppite of many efforts to bring ¥=2 to

production by air-lifting, the well was unproductive and
operations stopped in ;larch 1952,

on of 1975 n. At this site,
the well reached 942 m in
S to those of ¥-1 vere

Interest in further ceothermal exploration work revived in
1567 when a wenner configuration restivity survey was
carried out in the Rift Valley between Ollkaria in the
South and Lalte Bogoriz in the ilorth. The survey identified
a nunber of anomalies ang recommended exploration drilling.
Flow tests were conducted using lip-pressure pives with
different dianeters to obtain flow-back pressure
characteristics. Initially, when operating at a well-head
pressure of 6 bars (abs), the well produced about 57 tonnes
of steam per hour which is ecuivalent to about 5 L.

Today, drilling at Olkariz is still going on and so far
16 wells have been drilled at depths varying from 500
to 1,385 1i. From the 1§ wells drilled the majority are
potentially productive ané some of the latter vielded as
much as S50 per cent dry steam. Spacing betwveen wells is
200 - 250 m and the ecquivalent output varies from zero to

3 - 3.5 Iw. Calculations deteriidined that 1.5 I per well,
compared to other enerqy sources, was still economical
under Kenyan conditions, The average sulisurface tempe;ature
at the geothermal locations currently being developed in

Kenya (1 x 1 Km) was 280°C (maxinum 304°C), dry stean
wells yielded a temperature range of 235°C - 2450,

The Olkaria geothermal field has been ?roye§ to be a

large one. Indeed_anomalously low resistivity yalues
extend over 100 kmz, uith surface thermal activity scat?ered
over an area of 36 km“. DIased on exploration da?a ohtained
and certain geological assumotions made,'the_estlnated
geothermal energy notential of the Olkaria f}e}d range

from a conservative 4209 (w yvear's to an optlmlstlc.

figure of 1250 ! years. Statecd in another way, tﬁls
potential is equivalent to between 170 I'v and 503 I,
available over a period of 25 years. However, therg is

a likelihood of some of the wel}s'helng non-productive

and hence the estimated upver lirit capacity w1}1 . ;
correspondingly be lover, Constructlop work has alrealy
begun for the installation of.two geotnegmal glectrlClty .
plants of 15 Iw. each. Zhe first plant is exgecte§ to cone
on stream by July, 1221 and the second plant by 1gu2. e
Exploration work on the otper two geothe;mal f;glés, nanely:
rburru and Lake BGogoria which have been }dentl 1e; ai’-
potential sources of geothermal energy will he undertalan

in the very near future.

> 1D _Iil
ENERGY CROPS FOR SEED OIL AND Iil
PLRTICULLE POLER ALCOIOL DROIMUCT1ON

ne i Lr: ieving
The country's power alcohol programme 1S ained at ach C

.some of the national energy policy goals. It is governnent

policy to encourage investments, eltheg frggnxilegfthe
country or from external sources, anf ;ege ;l;;HOI hile at
resources oertaining to production or QOLﬁr aq v‘rnmé}t

the same time maintaining harrnony Wlth'oneiigz gf_11£
policies in respect to land use and utilica c

/%
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im~ortant resources. Clearly due to the heavy canital
investments involved, incentives must agiven, Such
incentives ay talke the form of government partnership,
waiving of import duty, cubsiding price of potvrer alcohol
vis-a-vis gasoline price, sales tax exemption, accelerated
derraciation, machinery resultine in an actual income tax
rebate commensurate with total income, qguaranteeing foreign
loans and nroviding the necessary infrastructure including
land for pover alcohol projects.

Lvailability of fertile land is a major issue to he
considered in the development of power alcohol. There is
a clear indication that Xenya must initiate and plan »over
alcohol projects and address other renewable energy

resources, away from the existing fertile land so as to avoid

conpetition between food and energy crops. This means
that energy crops vill be assigned especially to poorer
lands such as low-rainfall arees. f“here is also an urgent
need to diversify primary resources for power alcohol
production in order to minimize the need to base projects
only on sugarcane. If sugarcane should remzin a3 the major
power alcohol resource, hovever, then nev draught resistant
sugarcane strains will have to ke developed which could.
be cultivated on marginal lands. Iowever, with good
sugarcane husbandry, it should be »nossible initially to
increase cane yields withiout necessarily requiring rore land.

The existing power alcohol resources are of only one type
namely, sugarcane. Sugarcana is grown in the lyanza

Belt (Kano Plains and adjoining areas), “wendo in South
NMyanza, Ramisi, at the Coast and in ilumias and ilzoia in
‘lestern Province. The areas under cane cultivation is
estimated at 70,000 he and it is estimated that Kenya
produced 400,000 tonnes of plantation white sucar in 1820.
Production of sugar requires expansion of the cane area to
over 105,090 hectares if the target of 650,000 tonnes of
white plantation sugar is to be achieved by 1990. L
further 129,009 tonnes of sugar could be produced when the
Yala Swawp anc Busia fugar projects are implemented.

Today, there exist two on~going power alcohol projects,
narely, the Kenya Chemical and Food Corporation (KCFC)

in Klsumu.which will come on stream in July 1971 and the
igro-Chemical and Food Corporation (i.CFC) in iuhoroni
which is expected to come on stream in 1993. The design
capacity of each of the two cCistilleries is 60,000 litres/
day. The Riana Fthanol Project, already proposed, is the
fl;st ethanol project planned to use direct sugarcane
julce, at a production rate of 159,000 litres/day. It is
also expected to come on stream in 1984/95.

KCFQ and ACFC projects are designed to use molasses as
feeastock: iiclasses is produced in seven sugar mills.
Table 4 gives the corresponding yield per year. It is
evident from Tables 4 and 5 that the demand for molasses
1S greater than the supply. In view of this, Kenya has
already started looking for the production of pover alcohol
without the use of molasses. The only alternative to
molasses at present is sugarcane juice. Iliowever, the
Kenya Goyernment is also aware that in choosinc amond
alternatlves, a balance must be established beéween
sugarcane productions for white sugar and for nower alcohol.

coees/S
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21ana'Eth§nol vroject is conceived as
of this dilemma.
cane juice,

i a possibhle resolution
It will be hased on the use of direct

Sone research geared towards production of pover alcohol
and seed soils from energy crops and fast growving trees

1s currently takinc place under the general direction

of the Ministries of ZAgriculture, as well as Environmental
and Hatural Resources. The ilinistry of Energy coordinates
these activities and will soon itsalf be engaged in active
research, development and demonstration of all eneray
crops for production of hoth nower alcohol ard oils. %These

two energy sources are meant to partially replace
petroleum hased fuels.

Research, developnent and production needs, as relating

to pover alcohol, will be dictated largely Ly the degree
of Renya's determination to be self-sufficient in enerqay.
Logically new energy croos will have to be identified for
basic and applied research. Of greater interest to Ienva's
energv policy are the crops which could he cultivated for
immediate use in the production of power alcohol and oils,

Inprovement of sucgarcane currently in use in Kenya's Sugar
Delt, may lead to increases of sugar content and therefore
to an increase in power alcohol production per tonne of
cane. Although many types of cane are grown in the Sucar
Belt, the following varieties have heen recommended:

co 331, CO 421, and B 351. Of all varieties, CO %21 is the
most suitable for Vestern Ienya.

iesearch geared towards development of comple@entary
crops will be quite significant towards reducing the
pressure of fertile lands. Cassava will form an'imeortant
crop in respect to this goal. Also, "power alcohol" sugar
beets could be intercroppecd between food crop seasons and
Lo used to provide supplies for distilleries.

Kenya's needs for expansion of pover alcohol and seed .
oils productior 171i1l e dictated largely py the.follow ng
factors: (a) duration, and ex gnt to w§1ch prlcgs.of i
petroleun: - based liguid fuels‘w1}1 remain competltlvg vrith
prices of power alcohol and suest%tute o%ls; (b) niu@

of using pover alcohol anq seed 01l§ prgjects as nuclei

for the developient of arid and semi-arid (mafglnal) Leohol
regions or under-developed lands; fc) use of ?oyeg a cggi
and related industries to c;egte Jjob oppgrgunlt}ea 1ndru &
areas, and (d) rate of utilization of industrial an

automotive fuels.

SOLAR EHERGY

5 is one such source that i§ renewablg and has
;ZiZEisgiigﬁreat potential, as ienya lies approxlmayeiy

A.5 degrees moth and south of the Equator. Due t?'igatee
éeOCranhical location, t@erefgre, Fenya has an unglole iés
osportunity for utilization of solar energy Eg eni:ﬁ:
saéio-economic develogment- The solar radia :gﬁec'arts o
already collected incicate that, on average, SOK pﬁs 5 of
& have solar insolation of betwegn 30 to 45 w fa]
e o are ntimetre. The Denartment of ieteorology gf
Eﬁg Sggizisiiy of Wairobi, recently published a map vhich

incicates solar insolation of the various parts of Kenya.
(%3 13 o
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The most widespread solar energy anplication in Ienya is
in drying of agricultural cormodities and miscellaneous
other things such as wet clothes. This application of solar
energy has been in use since time immenorial. “he method
most commonly employed in drying is simply that of
spreading crops either on tiie ground or on sp2ecial drying
beds raisedé some height above the ground, depending on

user requirements,. ~his traditional method has sone
linmitations in that products tend to talie a longer pneriod
to dry and are also exposed to pests and contamination.
Sone crops such as maize and groundnuts, which racuire
relatively short drying periods, vhen subjected to longer
drying veriods result in aflatoxin contamination and

such contamination makes the crops unfit for human
consumption since aflatoxin has bheen vroved to be

carcinogenic.

The second most widespread arplication of solar energy

in Kenya is domestic and commercial water heating. Solar
hot water systems, flat plate collectors of varying sizes
and qualities, are being manufactured and/assembled hy
several local firms in the Country. On the average, abhout
1,000 units of flat plate solar systems are sold each year.

Depending on cuality of material used, the cost ranges from
US $500 for 1.4 square metre galvanized steel flat plate
collector with a 140 litre storage tank. Ilass production
could possibly bring down the costs due to economies of
scale, even though the solar hot irater systems are both
material and labour intensive and therefore their total
costs are not expected to decrease proportionately vith
production costs. llearly all the solar hot vater systems'
that are being manufactured or in use are of thernosyvhon

type.

gespite the fact that solar hot water systems Leing marleted
in Kenya have useful life spans ranging hetween 15 to 20
years, the high production costs have limited their
extensive application. Fiscal incentives, by the Governnent
in the form of tax rebates, could male their application
more attractive, )

The pay bacl: period of the flat plate hot water systens,
that Fa&es into account time value of rmoney and escalation
of prices of energy commodities, has not been assessed vwith
any degree of accuracy and the available information is
simply a guestimate, . &S is argued by some of the local
manufac?urerg depending on the application to which a
syste@ is being put, the pay bac!- pPeriod without taking
the time value of mwoney into account varies Dbetween 3

and 3 vears,

Industrial solar water heatin¢ systems dedicated to deliver
process energy, depending on use, may supply water which has
to Ee heated further to require terperatures by conventional
energy systems. They have not gained any popularity; anc
this is an area in vhich the Governrent will in the near
future provide infornation on possible benefits and
appropriate incentives so as to make the application
attractive to the potential users.

oo..../ll
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Other tywves of solar vater héat

; ¢ CLS such as parabolic and
evacuated tube concentrators, ak P

ccuat walch eare copable of
EFtaxnlng extremely ign temgeratures, are unlilely ‘o
Lind any market in Renya in the near future for +o major
reasons: . ’

(1) Their technolocy is still in the Jdevelormental
stage and comig:letion of tliis phase will] talze at
least a couple of years; anc

(ii) IZven if the technological barriers tere overcome
the cuestion of manufacturing such systems and
commercialisation at competitive prices before the

turn of this century is highly doubted by many
experts, .

Photovoltaic electricity generation has barely been tried
in Zenya, even though expert thinking is that in countries
in +hich villages are remotely located from the national
grid and other forms of conventional energy supply
infrastructure is lacking or is grossly inadequate, photo-
voltaic elzctric "ower at today's market price is hetween
6 and 10 US$ per watt for vater nunping, and even for
electricity ceneration or othor vurposes, is highly
coiyetitive 1rith conventional systems such as diesel
povered water »umps. and clectric generators,

Secause of the high sophistication of the‘tecbnology for
the manufacture of photovoltaic cells, which is botp labour
anc. energy intensivz, the possilility of manufac;urlng
commercially viable photovoltaic cells in ;enya in the near
future is rather remote, even though this is one of the
solar energy sources that have a potentially wide scale
application in rural Zenya in the near future.

YIUD POUER UWILISAWION

] wr : .. n

4 survey carriecd out throuchout Zenyva in ifay, 1250 to |
collect inforration on the present use of wind eneigy .
indicated that tihis technology has‘been used.for a mog
190 years in enya. The wind machines were imported from
Southern Cross of ‘ustralia, Zeromotor and Dampes?er of the
United States of fmerica and Climex of England. However,
the existing installations of these ¥indmills 3:e very
fev, because, as a certain point in time they ?eie hitherto
abancConeé in favour of cheap diesel engines Whli', t} he d'

& lomi in i pnlication an
have continusd to dominate in water pumping apr gation and .
electricity generation in various parts that are in s

by the national ¢rid.

i i i ding the government, to
offor by various parties, ineluc ! e t
;e-gntiodice the vind nover technology have met with little

success due to the following:

i isti shich are
17ind reagines characterlst1c§ v, )

@ gzzgnggaylngs tge a;plication of this technology is

site specific, are inadequate. Iiowever, the £ renve

ileteorological Cepartment of the Government.o \:::tyG

;:aethe Dgpartment of Keteorglogy'og ggiapg;;:gsény

1 i i ve bheen collecting win A’ X

o Halrggi I:athe former has been co}lectlng d?ta for

Psif Eﬁe';ivil aviation and the ngtlonal air orcg i

chile latter has been collecting data for acader
it iy These data have, nevertheless, not heen

its. . 2 £
Eﬁii;eea for their suitability as source of wind
2

eneray;



3.2

(L) Available rincdnills (imsorted and locally fabricated)
have not Leen tested for thdir suitability as rzgards
durability and perforuance with any degree of
accuracy and as such sone of the financially able
sotential Luyers are somevhat reluctant to invest
their money in this field. It also goes without
saying that there is ¢ross inadequacy oi slzilled
manpover country-vide to neintzin this renewcble

technolocy;

(c) The windmills, currently aveailalle in the narket,
are too expensive for the tarcet group to afford,
i.e. the rural ropulation. "he available windmills
for shallow vell water punping cost US $1f0C, on
average, wvhereas the household income of 30% of the
rural population which account for 20 ¢ of Xenya's
population have household incoiies of between US $244
and 335 per annun.

As part of the Kenya Government's n»olicy in developing
indigeneous enerqgy sources and in lessening the country's
dependence on imported energy, nlans are bein¢ implemented
for country-wide collection of wind data as well es for
developnent of chean but rzliable vindmills that are
affordable by the target group,

BICG™.S UTILIZATION

The Liogas technology ‘vas first used in Zenya about 30
years ago by ilessrs Hutchingson, who subsecuently startzad
manufacturing biogas digesters in 1653, A»parently not nuch
interest developed armong farmers, partly because of

‘abundance of alternative sources of energy and¢ a relatively

small population. 1lith the prasent energy crunch in the
country's rural arcas, interest has been shown by both the
private enterpsrise and Covernment to develop and corrarcialize
this technolocy as an alternative fuel to wood fue} and.. .
other biomass materials that are burned directly, to

provide primarily cookinc¢ énergy and to a lesser extent
energy for space heating,

In an effort to alleviate tie rural population's total
dependence on vood fuel and other biomass as the prime
source of energy whose continued consurmtion are posing
serious ecclogical problems such as destruction of water
catchment areas with obvious results of destabilization of
water table, deforestation leading to desertification,
siltation of rivers and dams, etc., the Government is
promoting and f£ostering the use of biogas as an alternative
fuel for use in the rural areas,

The Governrent through the ilinistry of Znergy has begun
to lool:t into the existing worldwide biogas technology,
malnly.of Chinese and Indian designs with a view to
producing at the least cost vossible cesigns that are
suitable for use in Ienye. ~ ° )

Pargllel to Fha effort indicated in 3.3, studies on
Socio-economic and cultural inplications will soon be
cormenced so as to overcone Zny such harriers that nay
Ainder faster acceptability of the hiogas technolocy. i
small survey carried out by the Hinistfy of Energy; as

cesess/13



8.6

8.7

9.1

part of Kenga's prevarations for a rosition pan
the.UﬂRSE, in 170 coverinc 195 peo%le in éegtgii on
admlnlstratlvg éistricts indicated that there vas need
for an extensive and intensive disseminatzon‘of inforﬁati

on biogas ;echnology. Tabhles VI and VIY agive a breakéownon
of people interviewvecd by economic activit§ and administéhtive

area, and the likely benefits derivable from biogas vis-a=-vis
other energy sources. ‘

The surmary of the survev's results indicate that:

(i) farmers and more especially the agricultural
off}cers felt that more information should be
availed to help in the adovntion of biogas
technology; )

N

(ii) there is nced for reliable performance data and
a source that licsted the rancge of options and
equipnient available as widespread talk about the
biogas technology is not a sufficiznt mechanism
to effectively propagate the technology:;

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

(iv) the imbalance betveen the capital cost of the
digester and the benefits derived, was a problem
common to most of the farmers interviewed. 'hile
the r-ain concern focused on capital cost, the farmers
were also concerned vith operating costs, especially
in areas vhere water for mixing the raw materials in
an acceptable form, was far away from the site of
biogas digester; and

(v) there is need to give loans for nurchase and
installation of biogas digesters as part.of farm
develonrent credit that the Government gilves to
farmers through its agricultural credit finance
institutions i.e. Lhgricultural Filnance Corporation
(LFC) and Agricultural Development Corporation (ADC) ;

It was a general feeling that i»iogas could alleviate the
hitherto common place problems in some parts of the country
where women nave to walk long Aistances in search of
firewood, agricultural wastes as vell as ogher vegefableda
wastes that are barely enough to meet coolking energy needs

for more than a day; and

Finally, the farmers and agricultural officers gggeeiifzigr
the biogas digester spent slurry could be a goo efle -
and that the only problem that will hinder large chr ired
use of the slurry was the enormous effort that is requ 1

to transport it to farms.

ECUCATION AND TRAINING

. i ainin
At the moment there is no vell organised tr g

programmes for solar, wind and biogas enerzg pg;izzﬁe;t
in Xenya; and the sooner veé nake a Stait' ogi and its
is for us. Hovever, the University of lair

constituent College, Kenyatta University College,

cesee/1
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have planned for inclusion of these renewable enerqgy
sources in their teaching programmes at both under-
graduate and post—graduate levels. tevertheless, there
are financial constraints that may hinder faster
implementation of the training prograruies.

9.2 s regards training in hydropover, the University of
Mairobi offers three year courses in electrical, _
nechanical and civil engineering anc it is from graduate
in these fields that the electrical powier incdustry recruits
its high level personnel. The East African Pover and
Licghting Company, which is the only electricity utility
trains its engineers and technicians bhoth on-the-job
and its training school. Despite the availability of
the training facilities in this field, there is still
a shortage of both professional and technical manpover.

9.3 The Forestry Department of the University of iairobi is
now incorporatinc into its courses methods and practices
of agro-forestry and the Forest Training Ochool, iinistry
of Environment and ilatural Resources is also training
students in extension worXk in Loth forestry and agro-
forestry. These training facilities are however, inadequate
to meet the country-wide afforestation programme wvhich is
now being undertaken.

0

) At present, there are no loczl training facilities in the
field of geothermal energy and as such professional
manpower has been and continue to be, trained overseas.
ith regard to sub-professional and slilled mannower there
are no formal training facilities both in Xenya and
overseas and as such, such manpower has to be trained
c.m-thc.a-job. Howvever, there is need to train more'personnel
in this area 80 a5 to cope with expanding geothermal
develonnent programmes. Creation of a regional geothermal
trairninc and research centre for ~frica will go a long way-
in reducing the training problems at a2ll manpower levels.

10,0 TIUFCRMATICH FLOWS

10.1 2 mechanism for a national information service capability
ained at‘: education of prospective buyers on the most
appropriate nev and renewable sources of energy that have
reached commerc;ializo.tion stage is at the moment lacking.
Hovever, the ilinistry of =&nergy is considering setting WP
a data bank/library which, inter alia, will deal with
information flow from the Government to both the consumer
and the manufacturing sector. The main energy resources
that will receive high priority are afforestation, solar
hot water systems, biogas digesters and windmills. 7The
question of standardization and quality c;ontx;ol will be

addressed so as to
protect consumers fro loitation
by unscrupulous salesmen. S trom exp

10.2 In the field of afforestation, simple information brochure?
will be published in various local languages to inforw

ngtfarg‘ers about suitable types of trees for their

gnd tgﬁdai‘ area, seed and seedling source, how to grov. 5
and tend “ese trees and what they can be used for 333‘.51(13
woodtue, pole and sawn timhber. On the consumption side’
stoves models that are efficient and cheap enough for the
rural poor to afford will be demonstrated.
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The pational rolitical machinerv and ¢
provincial administration will he used to promote and

foster the development and utilization of new and renewable
sources of energy as far as possible,

he country's

Information exchange betireen and among countries should be
encograged and propagated through publication of napers
and journals in ner and renewable sources of eneray as
regards research and any break throughs. <

AESEARCH MDD DRVELCPIIRITT

Like training, research and development as a whole is vet
unco-ordinated aven though it has been undertaken Ly the
University of ilairohi in solar ancd wind enercy and by

the liinistries of Iigriculture, and Znvironment and :latural
Resources in Energy crops such as sucarcane and suitable
tree seedlings for growing on marginal lands. The role

of the liinistry of Energy in this respect will, inter zlia,
include co-ordination of research and development of netw
and renewvaple souvrces of energy.

The [linistry of Znergy will soon estaklish an Eneray
Technology Institute wiose »rime role will be testing,
development, adaptation and adoption of new and renewalle
sources of enercy technologies that have surpassed basic
research lcvels.

TCCHMOLOCGY TRAIISIED

At the moment, ilenya lacks the machinery for transferring
energy technology to manufacturers and“§n§—users of new
and renewable sources of energy. The l.dnistry of Energy
hopes to set up in the neoar future, an extentl?n §ervice
networl: through out the country to cater for the trancfer
of all forms of apyprropriate renewable end newr sources of
erergy to both manufacturers and end-users. There 1s also
a need to set up & nachinery at sub-reglonali regional
and international levels for transfer of technology
between countries and-among countries at a nominal fec.

FINLIICIVG

. . N
Financinc is an iportant aspect 1in the uevelopﬂgnt and
i renewable sources of enercy.

-
tilization of nev anc : =3 i
3; %17ags could get soft loans from Government financial

nsume - 1@ also henefit from the

: : - - s cou
institutions. Iiianufacturers , . s b +
e";sting quasi-covernnent financial 1nst1L?tloni tz e

pid M Y d ™ -
appropriate financing to set up munufactgf}ng.; ag iwﬁﬁ4nn
The is also a need to explore the possibility of tapbing
jere 1s a-s 1 financing, on very reasonable

i & multilatera : '
2;i2§er?éragevgloping new and renewable sources of enercy.
D p 1y (=

DURAL EIRRGY SUPPLY

i ne major government activity
Lt the nowment there is only © J

i he rural
that caters for rural energ{ofngzlrgge;::'iri;a(ie;entation
ifi i ogranme whose T )2
electrification B ek of adequate funds. &S regq;dg the
2d wind enercgy, the iiinistry
su; tsoodfuel, solar an : ¢ - Y
OEDEly o YZ embar;ins on country-wide Drogramnes t§1tefu
. -ing ; ;
ghe giig{ éneroy requirements. Such a procramne calls Zor
-
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nuge canital out-lay that ceannot be ret in full from
Government revenue ancd as such efforts will be nade
to tap bilateral and rltilateral financial anc
technical assistance.

INSTITUTIONAL INFLASTRUCTURE

The liinistry of Fnergy is the prime government zuthority
charged with the responsibility for enerqgy development,
In order to cater for the country's eneray needs which

are as important as clasgsical factors of production, the
liinistry has set up:~-

(1) A Policy, Planning and ljonitoring Division which
is charged with the responsibility for preparing
policies, programmes and strateqgies associated with
energy activities.,

(2) A Technical Division vhich is charged with the
" responsibility of all aspects of developnment of
energy resources as well as providing appropriate
relevant infrastructure.

In addition to these two divisions, an energy development
fund has been set up to help promote and foster
harnessing of biomass energy as well as other new and
renewable sources of energy. It is expected that the
Energy Development Fund would henefit from both
bilateral and multilateral financial resources and as .
time goes on the Fund is expected to be self-financing and
autonomous - i.e. it is expected to eventually bzcone

an energy cevelopment bank.

REGIOHAL CO-OPFRATION

Kenya would like to develop» regional ties with other
African countries in setting up appropriate training
facilities in the new and renevarle enerqy soctor, as
well as foster institutional and financial nechanisms
for harnessing new and renevable sources of energy such
as biomass, hydropower anc, geothermal energy. ©Of
narticular interest to lenya is & machinery for setting
up an African Energy Cormission which, inter alia, vould
hel? in information flows between an- among countries,
training of high level meanpover, dissemination of researc:
and development results, etc., for the benefit of all
mankind.

PECOMMEIIDATION

Subject to the foregoing, it is recoiumended that:-

(1) Top priority ke given to develoypment of solar
water lieaters, coolzers, and wind and solar
electricity generators to mainly meet the
eénercy reguirements of the rural peodle.

(2) = mechanism for the transfer, adantation ant
acquisition of new and renewable sources O+
energy technology within the framewor!: of
United i'ations programmes he estahlished.

/17
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In order to »nrovide essential financing for
developnent of nev energy techinolocies in developing
countries, a special fung he created to which

both developinc nd ceveloved countries would
contribute on teriis to be deternined by the

United ilations Conference.

Regional co-operation be encoura gecd arong
neighbouring countries to address the develonment
of new and renewable sources of anergy in cormon
areas of interest.

In order to reduce the presently hich cost of
vhotovoltaic and windwmill systems, which potentially
have a very bright future in electricity generation,
water punping, etc., in Rfrica, and tropical
countries elsewhere, consideration should be given
to setting up regional manufacturing plants so as
to fully realize the menefit of econonies of scale.
The funds for establiching such plants should be
borne by member countrizs; and political differences
between and armiong countries should not be alloved
to interfere with such co-operative projects.



TABLE I PETROLEUM PRODUCT SALES

1978 IN '000'LITRES

SECTOR AGRICULTURE ROAD RETAI RAIL MARINE POWER { COMMERCIAL| GOVERNMENT | AVIATION | TOTAL
COMPANY INDUSTRIAL
Caltex 12,390 103,882 74,574 40,078 6,053 72,643 9,823 130,269 449,712
Total 4,221 72,979 92 - - 51,649 7,052 27,085 163,178
Mobil 14,440 57,943 - 35,946 29,791 5 11,588 52,553 202,261
|
Kenya 0Oil 2,540 2,503 530 - - 9,167 6,941 - 21,681
11
Esso - 83,459 20,584 | 35,081 - 62,662 10,859 28,794 241,439
{ {
Agip 6,681 47,584 - - - 59,019 - - 113,284
] . f
Shell-BP 39,695 195,856 17,934 1,147 118,449 133,874 29,415 154,201 690,571
i { £
Total 79,967 564,206 113,814112,252 124,502 | 418,805 75,678 392,902 1,882,126
Percent of
[Total 4.25% 29,98% 6.05% [ 5.96% 6.61% 22,25% 4.02% 20.88%
. i

ORIGINAL DATA IN METRIC TONS, CONVERSION ASSUMES 1,163 LITRES,;METRIC TONNE|

- 81 -
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Table IV CURRENT AND PROJECTED SUPPLY OF

MC LASSES IN 000's TONNLES

Sugar Mill

Y E /R

1979 1980 1981 1982 1983 1984 1985

ACTUAL ESTLIMATED
Wiwani 12.9 14.0 18.0 20.0 22.0 [23.0 |25.0
Chemilil 15.7 17.0 17.0 17.0 17.0 [18.0 | 21.0
Muhoroni 20.6 17.8 20.2 24.0 24.0 |06.0 |26.0
Mumi a s 27.7 48.0 48.0 48.0 48.0 | 18.0 | 48.0
Veoia 12.9 11.0 16.7 19.5 20.0 124.0 |24.0
Rami s 6.9 8.5 10.5 12.1 13.0 [15.0 |17.0
Sony - 14 .4 16.0 20.0 24.0 |24.0 | 24.0
Uthers 0.5 1.0 1.5 2.0 2.0 2.0 2.0
lotal - 97.2 1131.7 |147.9 162.6 170.0 | 180.0 ) 187.0
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CURRENT AND PROJECTED DEMAND OF MOLASSES

Table V:

tilization 1979 1980 1981 1982 1983 1084 1985
Miwani dis-

tillery 5.7 6.0 6.0 6.0 6.0 6.0 6.0
Export 74.6 60.3 0.7 - - - -
Animal

feeds 29.6 30.14 31.1 1.1 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 109.9 131.7 147.9 198.5 211.8 1212.8 213.6
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TABLE 11

PRODUCTION, TRADE AND CONSUMPTION OF ENERGY EXPRESSFDL IN TERMS OF
PRIMARY SOURCES, 1874 AND 1979 IN TONNES OF OIL EQUIVALENT AND AS
PERCENT OF TOTAL

!

1

| [ 1974 1979

i 000  tons % of '000 tons 9 of
{PRIMARY ENERGY oil equivalent | Total 0il equiva Total
‘BY TYPE lent.

: !

i{Ccal and Coke imports 46.6 2.9 11.3 0.5
j !
limports of Crude 0il 2,902 - 2,471.5 :

;

iNet Exports of Petroleum

Huels 1,458.8 713.4

|

iStock changes and balancing

ltems 91.4 80.6

9

Motal umpt i £

‘Total consumption o

iquid fuels - Local 1,352.1 84.5 1,677.5 79.7
Hydro energy local product-

lion ot hydropower 131.3 314.0

i

Imports of hydropower 71.0 38.4

ﬂotal consumption of hydro 17
‘enerpy 202.3 12.6 352.4 ; .3
|

o 4.

"’ctal local energy produced 131.3 314.0

i .8 88.5
Total Imports $,561.7 97.5 1,807

i

L, .

vse of stock and balancing 91.4 80.6

stem .

. . 100.0 | 2,041.2 100.0
‘Total Energy consumption 1,601.6

hocal energy production as 8.2 15.4

hercent of Total '

—

Per capita consumption in

werms of kilogram oil 123 133

iIequivalent

|

SOURCE: GOVERNMENT OF KENYA Economic Surveys,

1979 and 1980




TOTAL EXPORTS OF COMMODITILS

TABLE III
TNCLUDING
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OIL PRODUCTS AND OIL CRLUDE

& TMPORTS OF CPUDE 0OIL AND PRODUCTS.

AR TOTAL EXPORTS

IMPORTS OF PETROLEUM EXPORT OF PETROLEUM OIL IMPORTS

and Annual Economic Surveys.

CRUDE: AND PRODUGTS PRODUCTS AS 9 TOTALY
EXPORT:
KE' 000" Ke' 000" KE' 000"
) : ’r -
1973, 161,388 § 22325 | 21302 i 13.83
1974 211,282 ! 82105 1 45614 f 38.82
75 215,125 96,125 g 58,552 3 44.68
T6 318,657 103,830 | 68,966 ! 32,58
77 . 480,259 117,343 3 83,759 ‘ 24.43
7% 369,965 117,658 i 69,463 ; 31.80
79 | 393,700 145,714 ! 76,859 | 37.01
o '; : i
i { { ! f i
CRUDE_OIL AND PETROLEUM PRODUCTS IN '000' TONNES
TABLE III B ’
YEAR IMPORT OF CRUDE & PETROLEUM EXPORTS OF PETROLEUM  NETT IMPORT
PRODUCTS CRUDE AND PRODUCTS

— . f S
73 | 2881 1682 } 1199
74 5 3134 1652 | 1482
7% | 2920 1380 ! 1540
76 | 2508 1431 1167
77 f 2730 1417 i 1313
78 i 2693 1213 E 1480
79 | 2808 1040 ‘. 1768

| ! |

+- : { - e

SOURCE: Government of Kenya Annual Statistical Report



TABLE VI BREAKDOWN BY INDIVIDUALS

!
AREA KERICHO KISII f NYANZA | KAKAMEGA | BUNGOMA | BARINGO | NYERI ! TRINS-NZOIA | TOTAL

— | ’: J -

Farmers 15 10 25 20 18 6 5 12 111

Manufactures i - | - i E - 1 ! B - ! 1 3
| Agricultural ‘t 3 '| : ' 9 73 300 5 39
‘Others | 7 | g ! | 1 9 | o 2 7 52
f | ! % | . ;

TOTAL: | 25 : 19 39 33 35 f 9 .10 25 195
— 7

The responses were analysed in terms of groups rather than individuals, as it is difficult to separate
individual attitudes 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.
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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. Availability ot capital tor instailation
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.

4

All Groups Farmers Agricu. Officers [ Manufactures
16 8 51 l 21
31 44 5 { - :
22 30 - | -
10 12 - | -
5 6 - | - :
4 - 34 \ 35
i 3 - 9 g 45
| ; |
| 43 34 54 i 42
| 37 19 80 & 67
|
51 34 68 | 32
|
|
56 43 13 i 9
27 17 45 | 8
17 28 14 33
@
41 <n ! 64 17
5 3 % 27 -

ve





