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ABSTRACT 

The parado x i n Afric a i s tha t th e continen t doe s no t lac k energ y source s bu t ha s 
failed t o demonstrat e prope r energ y managemen t an d plannin g regardin g th e 
exploitation an d utilisatio n o f thes e resources . Thi s pape r discusse s th e variou s 
policy option s fo r th e futur e energ y us e i n Sierr a Leone . Th e curren t energ y 
balance shee t i s presented . Thi s provide s th e basi s fo r predictin g futur e 
consumption u p t o th e yea r 200 0 usin g socio-economic , political , institutiona l 
and demographi c factors . Variou s polic y option s ar e investigate d tha t matc h th e 
computed futur e demand . Thi s analysi s provide s concret e suggestion s fo r polic y 
formulation relatin g t o futur e consumption , sourc e exploitation s an d utilisatio n 
in Sierr a Leone . Result s obtaine d ca n b e applie d t o othe r Africa n countries . 

INTRODUCTION 

Oil-importing developin g countrie s o f Afric a ar e plague d wit h hug e balanc e o f 
payment deficits , mountin g externa l debts , dwindlin g expor t figures , an d foreig n 
exchange scarcity . T o thi s i s adde d th e sever e implication s o n th e socia l fabri c 
of thei r societie s a s th e rat e o f utilisatio n o f th e mos t importan t traditiona l 
energy source , fuelwoo d increases . 

This situatio n wil t persis t unles s drasti c polic y change s ar e made . Th e mos t 
plausible lin e o f approac h i n securin g a n adequat e energ y suppl y bot h fo r 
survivial an d developmen t i s t o formulat e a  comprehensiv e energ y policy . Suc h a 
policy require s no t onl y baselin e informatio n regardin g resources , consumptio n 
patterns, pricin g structur e etc. , bu t als o th e predicte d deman d an d variou s polic y 
options t o satisf y thi s demand . Th e latte r aspec t wil l b e th e focu s o f thi s pape r 
discussed i n relatio n t o Sierr a Leone . 

The energ y source s ar e briefl y outline d t o provid e th e backgroun d t o th e presen t 
consumption an d futur e supply . Variou s polic y option s ar e analyse d fro m whic h 
concrete suggestion s ar e mad e t o satisf y th e futur e demand . 

ENERGY SOURCE S 

Sierra Leon e doe s no t hav e a  detaile d energ y sourc e ma p a t present . Bu t certai n 
ad ho c studie s provid e preliminar y estimate s fo r th e variou s energ y source s i n 
the country . Thes e studie s for m th e basi s fo r th e discussio n i n thi s section . 

The energ y source s o f Sierr a Leon e ca n b e classifie d int o renewabl e an d non -
renewable sources . Th e forme r ar e hydro , direc t solar , biomas s an d t o a  limite d 
extent wind . Th e latte r ar e lignit e an d crud e oil . 

Lignite deposit s ar e foun d 7 0 k m fro m th e capita l an d th e nort h easter n par t o f 
the country . Thoug h ther e ar e n o precis e estimates , UND P (1980 ) suggest s a 
figure o f 740,00 0 ton s o f prove n an d indicate d quantities . Thes e deposit s hav e 
significant cla y wit h them . Th e sout h wester n coasta l area s o f th e countr y ar e 
presently bein g prospecte d fo r crud e oil . Thoug h wor k ha s bee n goin g o n fo r th e 
past tw o year s ther e ha s bee n n o government repor t regardin g thei r findings . 
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Due t o th e geographica l positio n o f th e country , sola r energ y i s a  ver y attractiv e 
energy source . Sherrif f (1982 ) compute d th e horizonta l radiatio n fo r variou s 
areas o f th e countr y fo r th e differen t month s o f th e year . Th e countr y averag e 
was estimate d t o b e 39 5 cal/m 2/day. Win d energ y i s les s attractive . Proximit y 
to th e equato r result s i n ver y lo w averag e win d speeds . 

Hydro source s ar e th e greates t energ y resource . Presen t potentia l i s estimate d 
at ove r 60 0 M W of bot h larg e an d min i units . Inadequat e fund s an d sourc e dat a 
have prohibite d th e exploitatio n o f thi s source . Anothe r proble m i s th e majo r 
seasonal variatio n i n wate r levels . Thes e fal l t o a s lo w a s 10 % o f th e maximu m 
during th e dr y season . 

Biomass i s a  majo r energ y sourc e i n th e country . Form s availabl e includ e 
fuelwood, ethano l fro m a  suga r refinery , an d agricultura l an d anima l wastes . 
Atlanta (1979 ) estimate d th e hig h forest s t o b e 5 % an d secondar y forest s 4 % o f 
the tota l lan d are a o f 72,00 0 km 2. U p t o 90 % o f th e tota l woo d use d i n Sierr a 
Leone i s fo r fuelwood . Agricultura l waste s includ e groundnu t shells , coconu t 
husks, sawdus t etc . I n additio n t o huma n waste , ther e ar e significan t quantitie s 
of cattl e wast e i n selecte d region s o f th e country . 

ENERGY CONSUMPTIO N 

The inadequac y o f dat a an d poo r qualit y dat a collectio n make s i t difficul t t o 
evaluate th e energ y consumptio n level s i n Sierr a Leone . Dat a regardin g non -
commercial energ y ar e non-existen t an d thos e fo r commercia l energ y ar e no t 
properly organised . Th e situatio n i s improving . Davidso n (1983 ) conducte d a 
nation-wide surve y o f al l th e energ y consumin g sector s fo r th e yea r 1982 . Dat a 
from thi s stud y form s th e basi s fo r computin g th e curren t energ y balanc e shee t 
below. 

Survey 

The energ y econom y wa s divide d int o sub-sector s tha t wer e classifie d a s follows : 

residential, household s o f urba n an d rura l area s 

commercial, operation s an d premise s o f commercia l centre s 

industrial, al l forma l an d informa l activities , mining , manufacturing , 
factories etc . 

agriculture, directl y farmin g an d indirec t activitie s 

transportation, al l mode s o f transpor t passenger s an d freigh t 

services, governmen t institutions , hospitals , school s an d publi c 
corporations. 

Methods employe d include d examinatio n o f existin g records , persona l interview s 
and observation , an d administratio n o f questionnaires . Variou s samplin g 
techniques dependin g o n th e sub-secto r studies . I n severa l case s ne w technique s 
to extrac t informatio n ha d t o b e introduced . 



- 23 9 -

Energy balanc e shee t 

The overal l energ y balanc e i s show n i n Tabl e 1 . Ove r 50 % o f th e commercia l 
energy i s use d b y th e transportatio n sector . Fo r non-commercia l sources , th e 
domestic secto r become s dominant . Thi s i s mainl y du e t o th e prominenc e o f 
fuelwood whic h i s use d mostl y fo r cooking . Th e relativel y lo w efficienc y o f th e 
devices i n domesti c us e accoun t fo r th e hig h energ y use d b y th e domesti c sector . 
There i s greate r diversit y i n fue l source s use d i n urba n household s tha n rura l 
households. Trave l b y roa d i s significan t becaus e o f th e volum e o f car s an d th e 
absence o f a  rai l system . Se a transpor t i s ver y limite d an d no t a s organise d a s 
road. Th e hig h valu e fo r se a transpor t i s mainl y du e t o th e hig h valu e fo r 
bunkering. Industria l activitie s ar e quit e lo w i n Sierr e Leone . Mining , whic h 
produces it s ow n electricity , i s by fa r th e mos t importan t industria l activity . 

These result s no w for m th e basi s fo r futur e energ y us e t o b e computed . 

FUTURE ENERGY US E 

The nationa l economie s o f mos t developin g countrie s ar e wea k nationa l 
economies. Thi s reduce s thei r contro l ove r futur e trends . Usuall y thei r policie s 
are largel y dictate d b y outsid e forces . Thi s increase s thei r vulnerabilit y t o th e 
pitfalls o f th e internationa l economi c system . Thi s make s i t difficul t t o predic t 
energy us e sinc e ther e i s a  stron g interactio n betwee n economi c developmen t 
and energ y use . Th e loca l factor s suc h a s errati c performanc e an d disorde r 
normally experience d i n variou s sector s o f th e nationa l econom y onl y reinforce s 
this point . 

Ideally t o mak e reliabl e forecast s fo r futur e energ y us e demand s th e 
development o f techno-economi e compute r model s base d o n consisten t an d 
realistic assumption s o f th e variou s consumin g sector s o f th e energy . Presently , 
we ar e developin g a  compute r mode l tha t wil l b e capabl e o f predictin g futur e 
energy us e i n LDC's . However , usin g currentl y availabl e dat a a  se t o f consisten t 
and realisti c assumption s hav e bee n use d her e t o evaluat e th e futur e energ y use . 
These assumption s ca n b e summarise d as : 

economic -  income , trad e patterns , globa l trends , deb t involvements , etc . 

political -  polic y change , structura l change , etc . 

technological -  technolog y imports , loca l capability , technica l changes , 
etc 

institutional -  socia l systems , infrastructur e etc . 

demographic -  populatio n chang e an d distribution , househol d size , 
urbanisation etc . 

Since thes e factor s ar e no t entirel y independen t the y wil l no t b e discusse d 
separately. Thi s wor k i s concentrate d o n th e end-us e o f energ y henc e th e 
analysis wil l b e discusse d i n term s o f deman d b y th e variou s sub-sectors . Thoug h 
not th e onl y wa y o f lookin g a t futur e use , thi s provide s on e approac h t o 
evaluating futur e demand . 

Using th e presen t consumptio n a s th e baselin e th e futur e energ y deman d i s 
predicted u p t o th e en d o f th e centur y usin g 199 0 a s th e intermediat e point . 
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Apart fro m variou s assumption s fo r th e specif i c sub-sectors , som e genera l one s 
were mad e regardin g th e factor s outl ine d above . Thes e assumption s wer e 
arr ived a t af te r discussion s wi t h th e relevan t governmen t authori t ies , th e 
assessment an d observatio n b y th e autho r i n specif i c areas , an d governmen t 
records. 

The mos t importan t economi c facto r use d i n thi s analysi s i s th e gros s domesti c 
product (GDP ) an d a n annua l rat e o f 4 . 1 % is used . Th e ef fec t o f th e paral le l 
market du e t o smugglin g wa s als o considered . I t wa s assume d tha t wi t h t im e 
smuggling wi l l declin e an d th e GD P wi l l b e mor e re f lec t iv e o f th e nationa l 
economy. 

The expecte d majo r shif t i n polic y call s fo r mor e ef f ic ien t managemen t o f th e 
country's resources . Thi s wi l l sho w u p a s a n overal l improvemen t o f th e 
economy. Du e t o foreig n exchang e restr ict ion s th e countr y wi l l b e force d t o 
increase loca l productio n o f basi c equipmen t usin g loca l material s a s bes t a s 
possible. Thi s wi l l assis t i n improvemen t i n domesti c appliances . 

The tren d fo r technica l change s i n globa l perspectiv e w i l l als o af fec t th e 
technology import s an d bette r energ y ef f ic ien t device s wi l l b e use d i n variou s 
industries. Ther e wi l l b e a  t im e la g betwee n th e developmen t o f technolog y an d 
its us e i n developin g countries . 

The expecte d change s i n demographi c factor s w i l l hav e seriou s implication s o n 
the to ta l energ y use . Th e populatio n i s growin g a t 2.8 % pe r year . Bu t wi t h th e 
present campaig n fo r fami l y planning , increase d urbanisation , bette r healt h 
fac i l i t ies, an d l i terac y improvement s populatio n growt h i s expecte d t o fa l l t o 
about 2.6 % pe r year . Improvemen t i n th e overal l developmen t o f a  natio n 
reduces th e rat e o f populatio n increase . Rate s wer e als o assume d fo r shi f t 
between th e urba n an d rura l population . Th e fac t tha t a s human s becom e 
economically bette r of f the y mov e t o mor e energ y intensiv e act iv i t ie s wa s 
considered b y lookin g a t th e movemen t betwee n incom e group s a t bot h urba n an d 
rural sectors . A  summar y o f th e demographi c an d economi c assumption s mad e i n 
analysis ar e give n i n Table 2 . 

Sectoral assumption s 

The difference s i n th e energ y demand s o f th e variou s sub-sector s necessitate s 
that the y ar e discusse d separately . 

Household 

The projecte d househol d prof i l e i s show n i n Tabl e 3  fo r th e year s 199 0 an d 2000 . 
Estimates ar e give n fo r th e variou s incom e group s a s ident i f ie d b y Davidso n 
(1983). Th e variou s end-use s wer e considere d a s signif ican t change s ar e 
expected t o occu r fo r th e d i f feren t end-uses . Thoug h ther e ar e l ikel y t o b e 
substantial change s i n cookin g i t i s expecte d tha t mor e ef f ic ien t device s wi l l b e 
introduced. Thi s wi l l hav e mor e impac t o n th e peopl e usin g f irewoo d an d 
charcoal. Th e chang e i n th e distr ibut io n betwee n th e d i f feren t incom e group s i n 
rural an d urba n area s i s expecte d t o chang e i n th e 1990 s an d 2000 . Thi s w i l l als o 
a f fec t energ y demand . Th e expecte d d r i f t i n populatio n fro m rura l t o urba n 
explains th e reductio n see n i n Tabl e 3  fo r rura l areas . 



- 2 4 1 -

Industrial 

Table 4  present s predicte d change s i n energ y deman d withi n th e industria l 
sector. Mining , th e mos t importan t industria l activit y i s expecte d t o increas e i n 
the comin g years . I t i s assume d tha t a  secon d bauxit e compan y wil l star t an d 
that kimberlit e minin g i n th e presen t diamon d minin g sit e wil l b e on-stream . 
Intense gol d minin g activit y an d rutil e an d iro n or e mine s wil l continue . thes e 
activities accoun t fo r th e increas e observe d i n th e minin g section . Foo d 
processing i s als o expecte d t o increas e significantl y du e t o th e growt h i n agro -
based industrie s an d th e presen t cal l fo r foo d processin g i n th e country . 
Construction i s expecte d t o increas e du e t o improvement s i n infrastructur e 
especially roa d building . 

Transportation 

Only moderat e growt h i s expecte d i n th e transportatio n secto r base d o n expecte d 
improvement i n th e econom y (Tabl e 4) . Th e expecte d shif t t o hig h incom e 
earners wil l contribut e t o th e increas e i n ca r travel . Governmen t participatio n 
and als o congestio n i n urba n trave l wil l forc e mor e peopl e t o trave l b y mini -
buses. 

Agriculture 

An increas e i n mechanise d agricultur e i s expecte d du e t o th e curren t foo d 
shortages an d th e involvemen t o f mor e sophisticate d busines s operator s i n 
farming. Als o th e fruit s o f th e variou s governmen t project s ar e expecte d t o 
have yielde d results . Hence , agricultur e an d it s suppor t service s wil l becom e 
more energ y intensiv e (Tabl e 4) . 

Only moderat e growt h i s expecte d i n th e commercia l an d service s sector . The y 
are ver y dependen t o n th e natur e o f th e econom y (Tabl e 4) . 

Table 5  summarise s th e predicte d change s i n energ y consumptio n withi n al l th e 
sectors includin g th e percentag e contributio n t o tota l consumption . 

POLICY OPTIONS 

The summar y o f th e futur e us e o f energ y show s tha t a  7.5 % increase i s expecte d 
by th e yea r 199 0 an d 12.0 % b y th e en d o f th e century . Th e existin g sourc e o f 
supply canno t suppor t suc h requirements . Thi s sectio n discusse s variou s polic y 
options tha t ar e aime d a t solvin g thi s proble m usin g a s muc h locall y availabl e 
resources a s possible . 

Four possibl e polic y option s are : 

increased fuelwoo d 

improved fuelwoo d stove s an d kiln s 

introduction o f ne w an d renewabl e energie s 

conservation measures . 

They ar e interdependen t bu t wil l b e discusse d separately . 
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Increased fuelwoo d suppl y 

There i s a  hig h deman d fo r fuelwoo d whic h wil l escalat e unles s measure s ar e 
taken t o counterac t this . Peopl e especiall y i n rura l areas , d o no t hav e 
alternative t o fuelwood . Therefor e i t i s ver y importan t tha t adequat e 
arangements ar e mad e t o assur e th e suppl y o f wood . 

Agroforestry, i e combinin g selecte d tre e specie s wit h existin g foo d crops , i s a n 
attractive optio n fo r man y reasons . I t i s estimate d tha t 50 % of presen t fuelwoo d 
comes fro m lan d preparatio n fo r farming . Selecte d tree s ca n b e intercroppe d 
with certai n foo d crop s an d thi s mean s fuelwoo d i s clos e t o th e farm . A n adde d 
advantage i s tha t tree s hel p t o preven t soi l erosion . Davidso n (1985 ) 
recommends Albizzi a adianthifoli a an d A . zygia . The y hav e calorifi c value s ove r 
4000 kcal/k g an d ar e hig h yieldin g an d fas t growing . 

Another metho d o f increasin g fuelwoo d suppl y i s b y plantatio n programme s t o 
replant deplete d fores t areas , an d develo p plantatio n farm s i n fores t o r periurba n 
areas. Tree s fo r suc h programme s woul d includ e Albizzi a an d Luceana . A n 
added advantag e o f thes e tree s i s tha t the y fi x nitroge n i n th e soi l a s well . 

The expecte d potentia l o f thi s suppl y option : Tre e yield s o f 10-1 5 1:onnes/h a i n 
2000-5000 h a producing 3900 0 tonnes/h a b y 199 0 and twice tha t i n 2000. 

Improved fuelwoo d stove s an d kiln s 

One metho d o f conservin g fuelwoo d i s t o introduc e improve d stove s tha t ca n us e 
both charcoa l an d firewood . Efficienc y o f existin g stove s ar e unde r 15 % and th e 
three ston e stove s i s a s lo w a s 9% . Improve d stove s ar e no w availabl e wit h 
efficiencies u p t o 25 % (Davidson 1985) . 

The inefficienc y o f charcoa l productio n i n whic h 75 % o f usefu l hea t i s los t 
(Davidson 1983) , compound s th e problem . Meta l kiln s o r pyrolysi s i n industria l 
process ca n improv e th e situation . Mor e convenien t cookin g doe s no t necessaril y 
save fue l an d larg e scal e introductio n wil l definitel y hav e a n effect . 

Expected potential : Usin g 25 % efficient stove s an d mor e efficien t charcoa l wil l 
reduce energ y demand for cookin g by 10-15%. 

New and renewable source s 

New an d renewabl e energ y source s i n Sierr a Leon e ar e likel y t o hav e a n impac t 
on th e overal l energ y pictur e an d include : 

Biogas fo r rura l applicatio n i n individua l house s 

Biogas fo r selecte d industria l activitie s 

Producer ga s fo r selecte d industria l purpose s 

Direct sola r fo r wate r heating , wate r pumping , cro p drying , an d t o a 
limited exten t communication s 

use o f ethano l bot h a s a  fue l o r a s additiv e i n th e transpor t secto r 

agricultural waste s i n improve d stoves , ovens , smokers etc . 
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Expected impact : Bioga s wil l have greatest impac t mainl y in norther n provinces ; 
ethanol coul d sav e 15 % of transpor t costs ; other sources woul d provide fo r 5 % of 
domestic demand . 

Conservation measure s 

This optio n wil l prov e ver y usefu l fo r th e industria l secto r i n tw o ways . Firstl y 
by achievin g ver y lo w runnin g cost s an d i n certai n case s n o cost s a t al l b y 
improving performanc e o f existin g equipmen t throug h prope r auditin g an d clos e 
monitoring. Thi s migh t involv e introducin g som e retrofittin g bu t a t cos t tha t 
can b e afforde d b y th e industries . Secondl y introducin g mor e efficien t devices . 
Technology presentl y availabl e i n developin g countrie s ca n cu t productio n energ y 
consumption b y a  facto r o f 5  t o 1 0 (Davidso n 1985) . I t wil l b e ver y usefu l 
because o f th e stag e o f industrialisatio n o f man y developin g countrie s mean s 
they nee d t o purchas e ne w machines . 

Expected gains : 10 % of industria l need s by 1990 and 20% by 2000 . 

All thes e polic y option s cal l fo r stron g politica l wil l an d a  comprehensiv e stud y 
on energ y pricing . Thi s mechanis m ca n als o b e use d t o stabilis e th e energ y 
situation bu t thi s issu e i s no t considere d here . 

CONCLUSIONS 

This stud y show s tha t significan t saving s ca n b e mad e b y takin g certai n policies . 
These are : 

Increase fuelwoo d suppl y b y adopting measure s suggeste d 

Subsidise programme s t o introduc e stove s an d kiln s i n bot h urba n an d rura l 
areas 

Create scheme s fo r utilisin g bioga s i n th e norther n province . Us e ta x 
incentives fo r industria l purposes . Produce r ga s ca n b e utilise d a s well . 
Encourage sola r wate r heatin g fo r urba n area s an d cro p dryer s fo r rura l 
areas 

Encourage fue l switchin g i n transportatio n secto r betwee n diese l an d 
petrol. Us e ethano l produce d locall y a s additiv e 

Encourage intens e conservatio n programme s 

Existing programm e fo r electricit y b y hydro shoul d b e intensified . 

These policie s alon g wit h politica l wil l ca n g o a  grea t wa y t o solvin g th e 
imminent energ y crisis . 
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TABLE 2: Summar y of demographic and economic 
assumptions used in the analysis 

Variable 

Population (Millions) 

Total 

Urban 

Rural 

Persons/Household 

Total 

Urban 

Rural 

Income Distribution % 

Urban 
Group 1 

" 2 

" 3 

" 4 

Rural 
Group 1 

" 2 

Gross Domesti c 
Product (Lem ) 

GDP/Capita (Le) 

1982 
base 
year 

3.356 

0.839 

2.517 

7.94 

7.0 

8.3 

56 

24 

15 

5 

100 

negl. 

1264.5 

376.8 

1990 

4.124 

1.32 

2.804 

7.4 

6.6 

7.9 

49 

27 

17 

7 

95 

5 

1743.8 

422.8 

2000 

5.341 

2.136 

3.205 

7.0 

6.1 

7.5 

40 

31 

19 

10 

90 

10 

2606.1 

487.9 

Average 
Annual 
Growth 

(%) 

2.6 

7.0 

2.1 

4.1 

1 
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TABLE 3: Househol d end-use energy predictions 

Income 
Group 

URBAN 
1 

2 

3 

4 

RURAL 
1 

2 

End 
Use 

Cooking/heating 
Lighting 
Ironing 
Others 
Sub-Total 

Cooking/heating 
Lighting 
Ironing 
Others 
Sub-Total 

Cooking/heating 
Lighting 
Ironing 
Others 
Sub-Total 

Cooking/heating 
Lighting 
Ironing 
Others 
Sub-Total 

TOTAL 

Cooking 
Ironing 
Lighting 
Sub-Total 

Cooking 
Ironing 
Lighting 
Sub-Total 

TOTAL 

1982 

3.35 
0.37 
1.19 
0.07 
4.98 

2.25 
0.20 
0.62 

0.06 
3.13 

1.06 
0.12 
0.32 
0.05 
1.55 

0.31 
0.04 
0.09 
0.02 
0.46 

10.12 

25.48 
1.85 
0.68 

28.01 

-
-
-

negl. 

28.01 

Energy Demand TJX103 

1990 

3.39 
0.38 
1.21 
0.08 
5.05 

2.66 
0.24 
0.73 
0.06 
3.69 

1.69 
0.20 
0.51 
0.07 
2.47 

0.72 
0.07 
0.20 
0.05 
1.06 

12.27 

24.00 
1.74 
0.68 

26.42 

1.09 
0.22 
0.14 
1.45 

27.87 

2000 

4.03 
0.46 
1.44 
0.08 
6.01 

4.45 
0.39 
1.23 
0.11 
6.18 

2.76 
0.32 
0.83 
0.12 
4.03 

1.50 
0.18 
0.42 
0.42 
2.21 

18.43 

17.88 
1.3 

0.47 
19.65 

2.24 
0.45 
0.30 
2.99 

22.64 
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TABLE 4: Energ y demand for other sub-sectors 

Sub-Sector 

Industrial 
Mining 
Construction 
Eng. meta l 
Food Proc s 
Others 

Transportation 
Cars 
Buses 
Freight 
Air 
Sea 
Others 

Agriculture 
Machines 
Services 

Services 
Commercial 

• 

Sub-Sector 

Domestic 3 8 

Industrial 

Transportation 

Agriculture 

Services & 
Commercial 

Electricity 
Production 

TOTAL 4 7 

TABLE 5: 

TJ 

,130. 

1947, 

5971. 

8, 

116, 

113. 

,310. 

1982 

1193.65 
152.30 
98.70 
53.73 

449.87 

1100.20 
814.10 

1189.70 
592.00 

2135.68 
139.32 

8.02 
0.74 

116.67 

DEMAND (TJ) 

1990 

1392.96 
197.99 
138.18 
73.85 

494.86 

1613.40 
932.40 

1308.67 
651.20 

2345.25 
153.25 

16.04 
1.11 

128.37 

Summary of energ y productions 

1982 

00 

.75 

.00 

.76 

.67 

.00 

.89 

% 

81.40 

4.20 

11.10 

0.02 

0.23 

2.50 

100 

TJ 

40,140, 

2297 

7008 

17 

128 

1250 

50,841 

1990 

.00 

.84 

.17 

.15 

.37 

.31 

.80 

% 

78.90 

4.50 

13.8 

0.03 

0.28 

2.50 

100 

TJ 

41,070. 

3000. 

7482. 

25. 

141, 

1375, 

53,094. 

2000 

1851.26 
251.39 
193.45 
159.69 
544.34 

2218.40 
1242.10 
1439.54 
716.32 

2584.17 
168.57 

24.06 
1.55 

141.21 

2000 

% 

.00 77 . 

.13 5 . 

.10 14 . 

.61 0 . 

.21 0 . 

.34 2 . 

.39 10 0 

30 

70 

10 

03 

,27 

,60 
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