
- 2 1 -

RENEWABLE ENERGY R& D AND AFRICA' S 
SOCIO ECONOMIC DEVELOPMEN T 

C Y  Wereko-Brobb y 
Commonwealth Scienc e Counci l 

Marlborough Hous e 
Pall Mal l 

London SW1 Y 5H X 

ABSTRACT 

The clos e correlatio n betwee n th e proximit y o f th e energ y resource s t o th e 
potential beneficiaries , couple d wit h th e favourabl e suppl y prospects , hav e le d t o 
an enormou s increas e i n interes t an d activit y amon g Africa n governments , 
multilateral an d bilatera l ai d agencies , th e multinationa l companie s an d 
individual entrepreneur s i n th e developmen t an d utilisatio n o f renewabl e energ y 
resources i n developin g countries . Thi s increase d activit y ha s resulte d i n a 
proliferation o f th e numbe r o f possibl e technica l options . Althoug h th e 
development wor k i s b y n o mean s complete , a  numbe r o f technologie s hav e bee n 
demonstrated t o b e technicall y feasibl e an d thu s read y t o b e considere d a s 
alternatives t o th e mor e conventiona l source s o f energy . 

This pape r discusse s th e principa l issue s pertainin g t o th e scientifi c researc h an d 
technological developmen t tha t mus t b e considere d i f th e enormou s potentia l o f 
renewable energ y i s t o b e translate d int o a  beneficia l facilitato r o f Africa' s 
socio-economic developmen t i n th e nex t century . 

INTRODUCTION 

The 1970' s wer e dominate d b y tw o interlinkin g themes : energ y an d economi c 
recession. Fo r Afric a an d mos t othe r developin g countries , th e majo r impac t o f 
the massiv e increase s i n energ y price s wer e t o creat e sever e constraint s o n th e 
financial resource s o f mos t countries , a s a  direc t consequenc e o f th e nee d t o 
spend a  substantia l proportio n o f foreig n exchang e earning s o n oi l imports , whic h 
situation resulte d i n dee p economi c recession s i n virtuall y al l countries . Th e 
crisis demonstrate d th e clos e lin k betwee n energ y an d socio-economi c 
development an d th e importanc e o f havin g secure d source s o f energ y supply ; 
which condition s wer e bes t guarantee d b y th e developmen t an d utilisatio n o f 
indigenous energ y resources . Thi s developmen t ha d t o tak e accoun t o f th e nee d 
to maintai n existin g level s o f socio-economi c development , a s wel l a s pla n fo r 
future growth . 

Most Africa n countrie s posses s enormou s renewabl e energ y resources . I n mos t 
cases thes e alread y constitut e th e mos t substantia l source s o f suppl y t o mee t th e 
demand o f th e majorit y o f thei r populations . Give n tha t th e rura l sectors , whic h 
are th e majo r users , ar e als o thos e tha t mos t requir e socio-economi c 
improvement, i t woul d appea r tha t th e developmen t o f th e indigenou s renewabl e 
energy resource s coul d contribut e substantiall y t o easin g bot h th e energ y an d 
developmental problem s o f man y Africa n countries . 

The clos e correlatio n betwee n th e proximit y o f th e energ y resource s t o th e 
potential beneficiaries , couple d wit h th e favourabl e suppl y prospects , hav e le d t o 
an enormou s increas e i n interes t an d activit y amon g Africa n governments , 
multilateral an d bilatera l ai d agencies , th e multinationa l companie s an d 
individual entrepreneurs . Thi s increase d activit y ha s resulte d i n a  proliferatio n 
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of th e rang e o f technica l option s fo r renewabl e energ y applications . Althoug h 
the developmen t wor k i s b y n o mean s complete , a  numbe r o f technologie s hav e 
been demonstrate d t o b e technicall y feasibl e an d thu s read y t o t o considere d a s 
alternatives t o th e mor e conventiona l source s o f energy . 

In th e lon g run , i f th e majo r objective s o f renewabl e energ y resourc e 
development i n Afric a ar e t o substitut e fo r curren t oi l import s an d provid e fo r 
the nex t generatio n o f industria l development , the n i t i s desirable , an d 
eventually imperativ e tha t th e developmen t o f al l facet s o f th e technologie s 
must b e carrie d ou t i n th e use r countries . 

AFRICAN SOCIO-ECONOMIC DEVELOPMENT : 
HOPES VERSUS REALITIES 

"We vie w wit h distress , tha t ou r continen t remain s th e leas t develope d o f 
all continents : th e tota l Gros s Domesti c Productio n o f ou r countrie s bein g 
only 2. 7 pe r cen t o f th e world' s pe r capit a incom e Ye t i f th e worl d 
economic forecas t fo r th e nex t decaxd e i s t o b e believed , th e overal l poo r 
performance o f th e Africa n Econom y ove r th e pas t 2 0 year s ma y eve n b e 
a golde n ag e compare d wit h futur e growt h rate" . 

Extracts fro m Prefac e t o th e Lago s 
Plan o f Actio n 1980-200 0 (1 ) 

In acknowledgin g th e failure s o f Africa' s post-independenc e effort s a t socio -
economic development , th e leader s o f Afric a als o se t ou t a n agend a fo r futur e 
action. Th e Lago s Pla n o f Actio n represente d a n attemp t t o rationalis e th e 
multi-faceted issue s o f developmen t int o a  coheren t an d sustainabl e polic y fo r 
the nex t twent y years . (1980-2000) . Sadl y i n th e firs t fiv e year s o f th e Plan' s 
birth, th e propheti c foreboding s fo r th e futur e hav e alread y bee n born e out . A t 
the sam e time , th e grea t Pla n i s takin g a n inordinatel y lon g tim e t o translat e 
into practica l action . 

Africa's agricultura l productio n ha s faile d t o achiev e th e minimu m indicativ e 
goal se t b y th e Worl d Foo d Conferenc e fo r th e decad e 1974-198 3 (2) . Th e growt h 
rate achieve d wa s 1.9% , agains t a  targe t o f 3.9% , droppin g t o a  lo w 1.6 % 
between 1979-83 . Th e latte r represente d a  declin e i n pe r capit a foo d productio n 
in th e regio n o f 1. 4 pe r cen t pe r annum . Th e industria l pictur e fare d littl e 
better, wit h th e continen t contributin g onl y 0. 8 pe r cen t o f th e world' s 
manufactured adde d valu e i n 1975 , compared t o Lati n America' s 5. 1 pe r cen t an d 
Asia's 2. 3 pe r cent . Th e 0. 8 pe r cen t figur e translate d t o abou t 9 % o f th e tota l 
GNP i n 197 9 (3) . Agains t thi s mus t b e se t th e optimisti c hope s o f th e Lago s 
Plan, whic h place d th e emphasi s fo r futur e actio n o n Foo d an d Agriculture , an d 
Industry (Tabl e 1) . 

WHAT ROLE ENERGY RESOURCES? 

A fai r proportio n o f th e blam e fo r th e failure s o f Africa' s socio-economi c 
development i n th e recen t year s ha s bee n attribute d t o th e problem s create d b y 
our favourit e boge y "Th e Energ y Crisis" . Indeed , ther e i s a n almos t "Pavlovian " 
tendency t o confin e th e conceptualisatio n o f th e issue s behin d Africa' s recen t 
failures simpl y t o th e consequence s o f th e trend s an d impact s o f globa l energ y 
supply an d pric e structures . I n m y humbl e view , thi s approac h i s flawe d o n tw o 
basic count s i n respec t t o Africa : 
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Firstly, i t present s a  blinkere d assessmen t o f th e energ y pictur e i n Africa , 
concentrating o n th e so-calle d "commercia l energy " resources . Fo r a t best , 
these source s ar e estimate d t o accoun t fo r n o mor e tha n 1 0 t o 20 % o f th e 
continents' tota l energ y deman d (Tabl e 2) . 

Africa's deman d structur e fo r energ y ca n b e represente d broadl y a s comprisin g 
of thre e mai n source s (Tabl e 3) : 

(1) Traditiona l renewabl e energy : mainl y fuelwood , bu t encompassin g 
charcoal, cro p an d othe r plan t residue s an d anima l wast e (dung) ; thes e 
form th e bul k o f energ y source s t o mee t subsistenc e needs ; 

(2) Commercia l energy ; whic h comprise s no t onl y hydro-carbons , oi l ga s an d 
coal, bu t als o includ e th e renewable s o f nuclea r an d hydroelectri c power ; 

(3) Unexploite d renewables : suc h a s solar , geothermal , wind , ocea n an d 
waves. 

The classificatio n give n her e i s no t quit e i n lin e wit h accepte d trends . Fo r 
example, commonl y accepte d renewable s suc h a s hydropowe r an d nuclea r energ y 
are groupe d unde r th e commercia l classification . Als o th e renewable s ar e spli t 
into "traditional " an d "underexploited" . Th e regroupin g i s quit e deliberat e an d i s 
intended t o introduc e th e notio n o f "Indigenisation " int o th e perception s o f globa l 
energy resource s an d deman d considerations . I t i s als o wort h notin g tha t th e 
word "alternative " ha s no t bee n use d i n eithe r th e classificatio n o r sub-groupings . 
The reaso n bein g a  wis h t o avoi d th e implication s tha t th e fossi l resource s equal s 
mainstreem orthodox y fo r al l countrie s an d tha t renewable s ar e someho w o f 
fringe interest . Th e notio n i s rea l enough , give n tha t i n th e develope d world , 
enthusiasm fo r renewable s i s highes t amongs t th e so-calle d environmenta l 
(Green) parties . 

The secon d proble m o f th e conventiona l versu s alternativ e approac h i s tha t i t 
automatically couple s th e leve l o f scientifi c an d technologica l activit y o n 
renewable energ y resource s t o th e prevailin g globa l perception s o f fossi l fue l 
supply an d price . Thi s i s a s tru e o f th e pre-colonia l Drak e perio d o f th e lat e 18t h 
and 19t h Century , whic h sa w th e developmen t o f man y sola r technologies , t o th e 
current 198 5 situation o f fallin g oi l price s o n th e Amsterda m spo t markets . 

Thus, i n th e spac e o f a  decade , w e see m t o hav e move d fro m a  seriou s crisi s i n 
the energ y fiel d t o th e benig n quizzica l enquir y o f "CRISIS , WHAT CRISIS?" 

In mos t o f th e develope d world , th e resul t o f th e recen t fall s i n oi l price s ha s 
been a  massiv e disengagemen t fro m researc h an d developmen t activitie s o r 
renewables, thoug h th e effect s hav e no t bee n limite d t o thes e countries . Fo r 
developing countrie s i n general , an d Afric a i n particular , a  mos t welcom e outfal l 
of th e R& D programm e o f develope d countrie s wa s th e opportunit y t o shar e i n 
the result s o f scientifi c an d technologica l innovations . Th e combination s o f a 
high leve l o f technica l capabilit y (95 % o f th e world' s R& D capability ) an d 
generous researc h grant s create d th e climat e i n th e develope d worl d fo r a n 
exciting an d challengin g investigatio n o f "future " energ y sources . A s long a s th e 
price o f oi l held , w e wer e al l confiden t o f near-ter m technologica l 
breakthroughs, t o th e exten t o f bein g abl e t o se t targe t date s fo r technica l an d 
commercial viability . 
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Alas, w e hav e com e t o th e en d o f th e unofficia l "Renewabl e Energ y Decade " o f 
1974-1984. A s wit h mos t suc h euphori c expression s o f internationa l concern , th e 
major result s see m t o hav e bee n thus : 

"the problem s hav e bee n thoroughl y aired , ye t th e problem s ar e stil l wit h 
us" 

Reputations hav e bee n made , a s wel l a s fortune s an d careers . A t th e en d o f i t 
all th e labe l ALTERNATIV E ha s shifte d t o som e othe r concern , b e i t th e 
'implications o f ne w technologies' , 'sustainabl e development ' o r 'fragil e earth' . 
However, w e ar e lef t wit h a  stil l persisten t an d growin g proble m an d a  smaller , 
albeit dedicate d cadr e o f scientists , technologist s an d resource s t o investigat e 
and secur e rationa l an d sustaine d solutions . 

SETTING THE FRAMEWORK FO R R& D 

The internationa l Conferenc e an d R& D o f Renewabl e Energ y Technologie s in 
Africa i s calle d t o revie w Africa' s scientifi c an d technologica l response s t o th e 
problems o f energ y resource s an d socio-economi c development . I t mark s th e en d 
of almos t si x year s o f collaboratio n amon g researcher s fro m bot h develope d an d 
developing countrie s unde r th e umbrell a o f th e Africa n Energ y Programm e 
(AEP). Nevertheless , ou r judgemen t a s t o succes s o r failur e o f th e variou s 
endeavours shoul d no t b e restricte d merel y t o th e technologica l advance s o r 
innovations tha t ar e reporte d i n th e variou s technica l presentations . Ther e i s a 
need t o reflec t o n th e changin g climat e fo r suppor t o f researc h an d developmen t 
and it s possibl e consequence s fo r th e future . Also , du e not e shoul d b e take n o f 
the changin g internationa l perception s a s t o prioritie s fo r externa l ai d suppor t t o 
development projects . 

For man y o f us , th e challenge s o f th e 1970' s wer e instrumenta l i n shapin g th e 
directions o f ou r futur e intellectua l development . W e hav e acquire d th e basi c 
academic an d technologica l tool s necessar y t o mak e a  meaningfu l contributio n t o 
Africa's energ y problems . 

Now, a s w e ente r a  perio d o f relativ e declin e i n popularit y i n ou r chose n 
disciplines, perhap s w e ca n tak e solac e a s wel l a s inspiratio n fro m th e example s 
of som e o f ou r develope d countr y colleagues , a  numbe r o f who m hav e devote d a 
substantial proportio n o f thei r life s t o addressin g th e ver y sam e problem s o f 
renewable energ y developmen t an d exploitation . A  fe w hav e carrie d ou t thei r 
tasks fo r ove r 3 0 year s i n suc h unlikel y setting s suc h a s th e Unite d Kingdom . 
Others hav e practice d i n mor e beckonin g environent s suc h a s Australia . 
Whatever th e settin g ha s been , thes e scientist s an d technologist s hav e sustaine d 
their investigation s an d enthusias m fo r man y years , an d hav e bee n abl e t o mak e 
significant contribution s t o ou r curren t understandin g o f th e principle s an d 
technologies o f sola r energ y applicatio n an d utilisation . 

The dedicatio n o f thes e scientist s serve s bot h a s a n exampl e an d inspiratio n fo r 
us, an d thi s conferenc e provide s a  welcom e opportunit y t o shar e i n thei r 
expertise fo r ou r ow n effort s i n Africa . Fo r me , th e mos t excisin g discover y 
when I  bega n t o loo k a t th e possibilitie s fo r sola r energ y wa s th e realisatio n tha t 
many o f th e fundamenta l scientifi c concept s an d principle s ha d bee n brough t 
together a s fa r bac k a s 196 1 a t th e Unite d Nation s Conferenc e o n Ne w an d 
Renewable Energ y Resources . 
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Apart fro m th e sustaine d effort s o f scientists , i t i s als o usefu l t o not e tha t th e 
countries whic h hav e bee n mos t successfu l i n exploitin g renewabl e energ y hav e 
been thos e wh o hav e develope d an d sustaine d rationa l nationa l programme s ove r 
several years , suc h a s Australia , Israel , Cyprus , Sout h Afric a an d Zimbabwe . 

A recen t stud y o f globa l energ y prospect s ha s suggeste d tha t i n th e long-term , 
biogas an d charcoa l coul d mee t u p t o 1 6 pe r cen t o f Africa' s househol d an d 
industrial fina l energ y need s b y th e yea r 2010 . Al l renewable s combine d 
(including hydroelectric ) coul d accoun t fo r betwee n 20-3 0 pe r cen t o f tota l 
primary energ y b y 2030 . Th e importan t poin t i s no t necessaril y th e projecte d 
percentage. I t i s th e fac t tha t th e firs t o f th e targe t date s i s stil l 2 5 years away . 
It i s als o abou t th e remainin g perio d o f productiv e workin g lif e fo r mos t o f th e 
African scientist s attendin g th e conference . I t woul d b e comfortin g t o b e abl e 
to thin k tha t w e wil l b e abl e t o sustai n ou r commitmen t t o thi s intellectuall y 
satisfying an d technologicall y relevan t researc h an d developmen t o f Africa' s 
renewable energ y resource s t o assis t it s socio-economi c development . 

A CONDUCIVE ENVIRONMENT FOR RESEARC H 

The climat e fo r scientifi c researc h an d developmen t i n Afric a ha s neve r bee n 
particularly encouraging . Unfortunately , th e situatio n i s i n man y cases , 
deteriorating a s th e number s o f traine d scientist s an d technologist s increase . 
The combinatio n o f economi c difficulties , lac k o f suppor t an d recognitio n an d 
the burden s o f bureaucrati c overloa d hav e al l conspire d t o depriv e Afric a o f a 
sustained scientifi c an d technologica l intellectua l base . I t i s nowaday s a  rar e 
sight t o encounte r a n Africa n researche r wh o ha s activel y pursue d thei r 
discipline fo r mor e tha n 1 0 years . 

The importanc e o f huma n resource s t o a  country' s developmen t i s wel l 
recognised. A  distinguished academician , Pro f Frederi c Harbiso n state s (4) : 

"Human resource s constitut e th e ultimat e basi s fo r th e wealt h o f nations . 
Capital an d natura l resource s ar e passiv e factor s o f production ; huma n 
beings ar e th e activ e agent s wh o accumulat e capital , exploi t natura l 
resources, buil d social , economi c an d politica l organisation s an d carr y 
forward nationa l development . Clearly , a  countr y whic h i s unabl e t o 
develop th e skill s an d knowledg e o f it s peopl e an d t o utilis e the m 
effectively i n th e nationa l econom y wil l b e unabl e t o develo p anythin g 
else". 

EVOLVING A  CREDIBLE STRATEGY 

To achiev e th e Lago s Pla n target s fo r Foo d an d Agricultur e Production , i t i s 
estimated, wil l requir e financia l investment s o f $12 5 billio n (1980 ) ove r th e 1 5 
year perio d o f 1975-1990 ; a  figur e tha t exclude s th e investment s i n 
infrastructure an d othe r suppor t service s suc h a s research , extensio n an d 
training. Th e Lim a Declaratio n se t fo r Afric a t o achiev e a  shar e o f 
manufacturing adde d valu e o f 2.09 6 i n 2000 , a s agains t th e 197 5 leve l o f 0.9% . 
For Afric a th e implication s fo r futur e developmen t o f energ y resource s woul d 
seem quit e clear . 

The achievemen t o f th e Lago s an d Lim a Plan' s target s woul d deman d substantia l 
energy inputs . Fo r man y countrie s th e onl y realisti c long-ter m optio n fo r 
supplies o f energ y ar e th e indigenou s "traditiona l an d unexploited " renewabl e 
resources. Eve n fo r th e oil-ric h Africa n countries , renewable s wil l b e jus t a s 
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important i f th e thrus t o f futur e developmenta l effort s i s t o b e i n th e rura l 
areas. 

The combinatio n o f inadequat e technica l capabilitie s an d competin g sectora l 
claims o n limite d financia l resource s wil l requir e u s t o evolv e achievabl e an d 
pragmatic programme s o f futur e R&D . T o ensur e it s continuin g relevance , th e 
overall schem e mus t involv e a  strateg y tha t focuse s o n meetin g existin g needs , 
whilst a t th e sam e tim e searchin g fo r ne w technologica l approache s an d 
innovations. Suc h a  strateg y migh t involv e a  sequentia l scal e o f prioritie s that : 

(1) strengthen s th e efficienc y o f curren t applications ; suc h a s 
improvements i n fuelwoo d an d charcoa l stoves ; 

(2) substitute s renewabl e resource s whic h indicat e near-ter m technica l 
and economi c viability ; suc h a s sola r wate r heater s fo r domesti c 
and industria l applications ; 

(3) establishe s long-ter m researc h scheme s t o increas e th e resourc e 
base an d t o develo p ne w technologie s fo r secondar y powr e 
generation; suc h a s afforestatio n an d developmen t o f biomas s 
conversion technologies . 

WHAT OF THE FUTURE 

This Conferenc e provide s a  timel y opportunit y t o evolv e suc h a  straeteg y a s a n 
essential elemen t o f th e revie w o f ou r effort s ove r th e pas t "te n year s o f 
plenty". I n orde r t o arriv e a t som e sensibl e conclusion s a s t o pas t achievement s 
and futur e needs , w e mus t addres s ourselve s t o th e followin g fou r questions : 

(1) Wha t constitute s Africa' s primar y renewabl e energ y resource s an d ho w 
much o f eac h i s available? ; 

(2) Wha t usefu l energ y form s ca n b e produce d fro m thes e primar y resource s 
and wha t ar e th e availabl e technologica l options? ; 

(3) Wha t end-use s an d processe s len d themselve s t o renewabl e energ y 
applications; an d 

(4) Whic h combination s o f resources , technologie s an d end-use s woul d b e 
most beneficia l t o th e socio-economi c developmenta l effort s o f individua l 
countries? 

Therein lie s th e rational e fo r th e technica l framewor k develope d fo r th e 
Conference, namely : 

(1) ENERG Y RESOURCE S ASSESSMENT : 

(2) ENERG Y CONVERSIO N TECHNOLOGIES : 

(3) ENERG Y UTILISATIO N TECHNOLOGIES : 

(4) POLIC Y PLANNIN G &  IMPLEMENTATION . 

A forme r Unite d State s Cabine t Secretar y mad e th e followin g observatio n o f 
renewable energ y resources : 
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"Solar Energ y wil l hav e a s muc h impac t a s a  flea' s bit e o n a n elephant' s 
fanny" 

James Patterson . 

Should we arrive a t a  similar conclusio n a t th e en d o f thi s Conference , w e should 
all prepare t o join th e curren t alternativ e bandwagons . 

Somehow I  know we shall finish u p admiring the wi t and not th e substance o f tha t 
remark. 
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TABLE 1 : SECTORA L GROWT H TARGETS FOR LAGO S PLAN OF ACTION (1 ) 

SECTOR Rat e o f Growt h (% p.a.) 
(at constan t 198 0 prices ) 

GDP 7. 0 

Agriculture 4. 0 

Manufacturing 9. 5 

Exports 7. 0 

Imports 8. 2 
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TABLE 2: ESTIMATE D NATIONAL RELIANCE ON TRADITIONAL FUELS IN AFRICA (5 ) 
(each grou p arrange d i n ascendin g orde r o f pe r capit a GNP ) 

Modest Relianc e 
(less tha n half ) 

Mauritius 
Morocco 
Zimbabwe 
Egypt 
Algeria 
Tunisia 
Libya 

Medium Relianc e 
(approximately 

one-half t o 
three-quarters) 

Togo 
Gabon 
Liberia 
Mauritania 
Senegal 
Zambia 

Heavy relianc e 
(three-quarters o r more ) 

Benin 
Burundi 
Cameroon 
Cape Verd e 
Central Africa n Empir e 
Chad 
Ethiopia 
Gambia 
Guinea 
Guinea Bissa u 
Kenya 
Lesotho 
Madagascar 
Malawi 
Mali 
Mozambique 
Niger 
Rwanda 
Sierra Leon e 
Somalia 
Sudan 
Tanzania 
Uganda 
Upper Volt a 
Zaire 
Angola 
Botswana 
Congo 
Eq. Guine a 
Ghana 
Nigeria 
Swaziland 

Source: Energ y Strategie s fo r Developin g Nations , John s Hopkin s 
University Press , 1981 . 
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