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de Technologie (ENSUT) , B P 508 , Dakar , Senega l 

ABSTRACT 

Available dat a sugges t tha t Senega l ha s considerabl e potentia l ne w an d 
renewable energ y resources , includin g solar , wind , biomass , hydr o an d pea t an d 
lignite. Thi s secto r ha s onl y recentl y becom e established . Existin g programme s 
are discussed . Governmen t an d organisationa l involvement , financin g an d 
manpower trainin g ar e outlined . 

INTRODUCTION 

Senegal face s tw o majo r energ y problems : th e risin g cos t o f petroleu m (CF A 
francs 8 1 billio n i n 1983 ) whic h consume s mor e tha n 50 % o f th e expor t earning s 
and acceleratin g deforestatio n (120,00 0 h a fores t destroye d eac h year) . 

A programm e know n a s "RENES " (Energ y Redeploymen t i n Senegal ) ha s bee n 
established whic h a t presen t constitute s th e onl y referenc e an d guid e fo r actio n 
in th e energ y fiel d unti l a  nationa l strateg y ha s bee n formulated . Throug h th e 
RENES programme , Senega l aim s t o halv e it s impor t o f petroleu m product s b y 
1990 an d replac e the m b y local energ y resources . 

This pape r describe s th e activitie s an d organisation s establishe d t o promot e th e 
development o f ne w an d renewabl e energ y resource s i n Senegal . 

AVAILABLE NEW AND RENEWABLE ENERG Y 

Solar energ y 

Solar energ y ha s bee n use d fo r mor e tha n 2 0 year s i n Daka r wher e th e level s o f 
radiation ar e recorde d routinely . Averag e value s fo r th e are a are : 

global radiatio n :  5.8 kWh / m 2/d 

horizontal diffus e radiatio n :  2.07 kWh/m 2/d 

Solar intensitie s ar e les s wel l know n fo r th e res t o f th e country . I n cooperatio n 
with th e nationa l meteorologica l service s 9  measurin g station s hav e recentl y 
been se t u p i n th e interio r (Podor , Louga , Linguere , Bambey , Tambacounda , 
Kedougou, Ziguinchor ) i n orde r t o evaluat e th e potentia l sola r energy . Howeve r 
accurate up-to-dat e sola r dat a ar e no t ye t availabl e i n thes e regions . 

Wind energy 

A doze n nationa l meteorolog y station s se t u p at airport s measur e win d spee d an d 
direction. Analysi s o f dat a ove r a  perio d o f fiv e year s show s tha t th e win d 
potential whic h ca n b e exploite d i n Senega l i s limite d t o a  30-40k m wid e coasta l 
strip goin g fro m Saint-Loui s t o Sine-Saloum , a s wel l a s alon g th e rive r Senega l 
from it s mout h t o Rosso . Th e averag e maximu m speed s ar e fro m 5  t o 6  m/s . 
Further dat a hav e bee n obtaine d b y a  networ k o f measurin g station s establishe d 
in recen t year s throughou t th e country . 



- 2 3 0 -

Biomass 

Potential source s o f biomas s i n Senega l include : forest s an d natura l vegetation ; 
waste an d agricultura l by-products ; an d seaweed s collecte d o n th e coast . T o 
these product s ca n b e adde d plant s designe d t o produc e domesti c fuel . Thi s 
source i s stil l insufficientl y develope d i n particula r fo r th e cultivatio n o f fas t 
growing specie s suc h a s eucalyptu s an d graminaceou s plants . 

A recen t study , funde d b y th e Danis h governmen t an d conducte d b y 
GOWICONSULT-ORGATES, o n th e efficien t us e o f agricultura l by-product s a s 
domestic fue l ha s show n th e existenc e o f a n importan t biomas s potentia l sout h o f 
the Kaolack-Tambacound a lin e wherea s biomas s resource s ar e rare r nort h o f thi s 
line. Projection s ove r 1 0 year s o f th e availabl e agricultura l wast e an d by -
products give  estimate s o f 762,00 0 ton s biomas s fo r 1984-8 5 an d 1,345,00 0 ton s 
for 1993-94 . 

Hydroelectricity 

In additio n t o th e larg e hydroelectri c powe r station s (e g Manantali , Kekreti , 
Sambagalou) importan t possibilitie s fo r min i an d micr o powe r station s exis t o n 
the Senega l an d Gambi a rivers . A  stud y finance d b y CE E an d carrie d ou t b y 
ORGATEC ha s mad e a n inventor y o n th e river s o f a  certai n numbe r o f site s tha t 
may b e equippe d wit h micr o wate r powe r stations . 

Other source s 

Although th e newl y foun d pea t an d lignit e resource s ar e no t renewabl e the y ar e a 
an indigenou s sourc e o f energy . Th e Nyaye s pea t be d estimate d a t 5 0 millio n 
m3, i s no w undergoin g a n importan t developmen t programme . Lignit e an d 
mangrove pea t deposit s ar e currentl y bein g evaluate d an d exploratio n i s no w 
under way . 

Energy conservatio n measure s mus t b e take n int o accoun t i n definin g an y 
coherent energ y policy . I n a  stud y b y a  Canadia n compan y Gauche r Pringle , i t 
was estimate d tha t Senega l coul d sav e 63,00 0 TE P i n th e industria l an d transpor t 
sectors. 

PROGRAMMES 

In additio n t o th e sola r an d win d potentia l evaluatio n programme , othe r 
programmes hav e alread y bee n implemente d o r ar e i n th e proces s o f bein g se t u p 
by variou s bodie s an d institutions . 

Heat an d thermodynamics programme s 

Water heatin g 

The wate r heate r currentl y markete d i n Senega l wil l b e assemble d b y th e 
Industrial Compan y fo r Sola r Energ y Application s (SINAES ) industria l uni t no w 
being buil t i n Thies . I t i s wel l designe d bu t expensive . SINAE S i s workin g t o 
develop a  cheape r water-heate r mad e wit h loca l materials . 
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Solar dryin g 

Two type s o f dryer s hav e bee n develope d fo r th e processin g o f fish : on e a t th e 
food technolog y institut e (ITA ) and anothe r a t CERER . The y ar e respectively : 

a chea p individua l smal l scal e constructio n i n th e for m o f a  dryin g tent , 

a sem i industria l typ e wit h plan e collector s designe d fo r cooperativ e use . 
A 10 0 m 2 mode l tha t ca n dr y 75 0 k g o f fis h i n tw o day s ha s bee n i n 
operations a t Gue t Nda r (Saint-Louis ) sinc e Novembe r 1983 . 

Model dryer s hav e als o bee n designe d fo r agricultura l product s an d fodder . 

Solar distillatio n 

A modula r distille r wit h a  surfac e o f 2. 3 m 2 ha s bee n developed . A n 8 0 m 2 

distiller, designe d fo r th e CNR A a t Bambey , i s t o b e constructe d onc e th e test s 
have le d t o reliabl e conclusions . 

Pumping 

In 1976 , fou r thermodynami c sola r pump s manufacture d b y SOFRETE S wer e 
installed t o provid e th e concerne d villager s wit h drinkin g water . Nin e year s 
later, non e o f thes e pump s ar e i n goo d workin g order . Mor e reliabl e equipmen t 
has bee n designe d an d wil l replac e these . 

Generation o f electricit y b y mean s o f thermo-dynamic s lin e 

Design fault s hav e als o bee n a  proble m i n thermo-dynami c projects . Th e 
Diakhao powe r generatio n statio n neve r worke d satisfactorily . Th e projec t t o 
build a  10 0 k w generatin g statio n i n th e Fleuv e Regio n ha s bee n modified . Th e 
thermo-dynamics sourc e initiall y chose n wa s abandone d i n favou r o f a 
photovoltaic option . 

Photovoltaic lin e 

Basic researc h o n photocell s 

The Facult y o f Scienc e o f th e Universit y o f Daka r ha s bee n carryin g ou t basi c 
research o n semiconductors . 

Pumping 

Several experimenta l an d pilo t plant s hav e prove d mor e successfu l tha n thermo -
dynamic pumps . A  programme t o develo p a  pumpin g syste m t o suppl y mediu m 
range powe r (25-5 0 kw ) i s currentl y bein g planne d an d negotiation s fo r externa l 
funding ar e underway . 

Rural electrificatio n 

Only on e applicatio n exist s i n thi s are a a t th e moment : th e experimenta l centr e 
for energ y i n rura l area s a t Niag a Wolof , wher e a  5  k w photovoltai c generato r 
coupled t o a  4. 6 kv  aer o generato r provide s th e villag e wit h electrica l energy . 
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Other application s 

Within th e programm e know n a s "us e o f ne w an d renewabl e energy " a  pilo t 
experiment i s successfull y supplyin g photocel l electrica l energ y t o a  healt h 
centre a t Mont-Rolland . 

The Pos t Offic e an d Telecommunication s o f Senega l ha s "solarised " th e Nort h 
axis Hertzia n beam s situate d betwee n Bake l an d Mata m an d plan s t o d o th e sam e 
with th e Hertzia n relay s betwee n Kaolac k an d Ziguinchor . 

Biomass 

Production o f vegetabl e briquette s 

A stud y o n th e us e o f agricultura l byproduct s a s domesti c fue l wa s complete d i n 
July 1984 . Thi s study , carrie d ou t b y COWICONSULT-ORGATEC , propose d a  te n 
year maste r pla n t o us e rationall y agricultura l byproducts . Th e programm e wil l 
explore th e productio n o f briquette s fro m agricultura l product s an d thei r us e a s 
domestic fuels . 

Fermentation 

Various type s o f methan e fermentor s ar e unde r study , e g a t th e Senegales e 
Institute fo r Agricultura l Researc h (ISRA) , th e Universit y Institut e o f 
Technology (ENSUT ) an d CERER . Thes e studie s ar e oriente d toward s th e 
production o f methan e an d promotio n o f th e widesprea d us e o f equipmen t 
adapted t o locall y availabl e ra w material s an d t o th e socia l an d cultura l habit s o f 
the rura l population . 

A feasibilit y stud y o n th e buildin g o f a  bagass e o r suga r molasse s alcoho l 
production uni t i s t o b e conducte d b y a  Brasilia n company . 

Gasification an d Pyrolysi s 

A feasibilit y stud y o f a  pyrolysi s plan t wa s begu n b y SONACOS , bu t abandone d 
due t o th e unavailabilit y o f th e ra w materials , groundnu t shells . I n complianc e 
with th e fift h programm e o f developmen t fo r Senegal , FE D ha s agree d t o financ e 
the constructio n o f a  biomas s powe r station . A  feasibility stud y i s underway . 

The proble m o f th e availabilit y o f ra w materials , coul d b e solve d b y th e 
increased productio n o f groun d nut s resultin g fro m th e completio n o f dam s 
currently unde r construction . 

Energy conservation activitie s 

Improved Stove s 

CERER ha s develope d tw o type s o f improve d stoves . Fo r rura l communities , a 
wood-burning stov e calle d Ba n A k Suuf ha s bee n perfected . Thi s stove , mad e 
from cla y an d sand , consume d 30-40 % les s woo d tha n traditiona l open-fir e 
cooking. Moreover , th e mode l currentl y bein g encourage d throughou t th e 
country ha s bee n adapte d t o loca l socio-cultura l traditions . Mor e tha n 12,00 0 
stoves hav e alread y bee n constructed . Fundin g ha s jus t bee n grante d t o continu e 
the programme , whos e objectiv e i s t o construc t 300,000-500,00 0 stoves . 
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For urba n areas , a  charcoa l burnin g stov e saile d Sakana l ha s bee n perfected . 
This meta l stov e consume s 40-50 % les s charcoa l tha n traditiona l malgach e 
stoves. 

Peat Developmen t 

Combustion test s o n briquette s mad e o f a  mixtur e o f pea t an d charcoa l hav e 
given satisfactor y results . Also , feasibilit y studie s conducte d b y th e Senegales e 
Peat Compan y o n th e us e o f pea t a s a  domesti c fue l substitut e fo r charcoa l hav e 
revealed ver y interestin g conclusions . A  pla n fo r th e constructio n o f a 
production centr e fo r pea t briquette s ha s bee n formulate d an d presente d t o 
financial backer s wh o hav e alread y expresse d interes t i n th e project . However , 
the pea t plan t programm e i s movin g slowly . A  counter-evaluation , alread y 
underway, ha s bee n aske d fo r b y th e Worl d Bank . 

Wind Energy 

Research int o th e developmen t o f win d energ y ha s bee n divide d betwee n th e 
Ecole Polytechniqu e o f Thie s (EPT ) an d ENSUT . I n th e firs t phas e EP T 
conducted researc h o n rapi d rotatio n windmill s (aerogenerators) , whil e ENSU T 
concentrated o n problem s wit h slo w rotatio n windmill s an d couplin g o f 
photovoltaic cell s t o aerogenerator s fo r pumping . 

Upkeep and maintenanc e o f ne w an d renewable energ y equipmen t 

The majorit y o f equipmen t installe d i n Senega l t o dat e ha s bee n fo r purpose s o f 
research an d experimentatio n an d therefore , provision s fo r maintenanc e hav e 
been overlooke d durin g th e initia l plannin g stages . Unfortunately , thi s ha s ofte n 
led t o difficulties . 

To rectif y thi s oversight , 2 5 millio n CF A franc s wa s release d b y th e Nationa l 
Energy Fun d t o SINAE S t o provid e fo r th e upkee p an d maintenanc e o f ne w an d 
renewable energ y installations . 

Negotiations wit h Franc e ar e currentl y i n progres s t o fin d a  mean s o f repairin g 
new an d renewabl e energ y equipmen t alread y installe d i n Senegal . 

COORDINATION, STRUCTURE AN D RESOURCE S 

Coordination an d structur e 

Government ministries , institute s an d researc h centres , privat e industry , an d 
extension organisations , ar e al l involve d i n th e developmen t o f policies , research , 
and exploitatio n o f renewabl e an d alternativ e energ y resources . 

Government ministrie s 

The ministrie s concerne d include : 

Ministry fo r Scientifi c an d Technica l Researc h (MRST ) 

Ministry o f Industria l Developmen t an d Handicraf t -  responsibl e fo r th e 
energy polic y o f Senegal . 
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Ministry o f Environmenta l Protectio n -  whic h promote s th e us e o f ne w 
and renewabl e energ y resource s and , i n particular , th e developmen t o f 
biomass energy . 

Ministry o f Rura l Developmen t -  whic h supervise s th e trainin g o f 
personnel selecte d t o operat e ne w an d renewabl e energ y equipmen t i n 
rural areas , a s wel l a s promotin g th e us e an d developmen t o f biomas s 
energy. 

Ministry o f Socia l Developmen t -  whic h supervise s th e trainin g o f user s 
and promote s consume r awareness . 

Institutes an d researc h centre s 

CERER (formerl y IPM ) wa s create d i n 196 0 a s a n Institu t d e Faculte . Sinc e 
1980, i t ha s ha d th e statu s o f Institu t d'Universite . It s activitie s hav e centere d 
primarily o n th e evaluatio n o f sola r an d win d potential , therma l an d thermo -
dynamic transformation s o f sola r radiation , follow-u p investigation s o f sola r an d 
wind installations , methan e fermentation , an d finall y energ y conservatio n i n th e 
areas o f improve d stove s an d buildin g insulation . 

ENSUT, beside s it s intermediat e an d advance d trainin g programmes , conduct s 
research i n a  variet y o f areas : 1 ) photovoltai c conversion ; 2 ) win d energ y 
machines adaptabl e t o an d constructibl e i n Senegal ; 3 ) win d generators ; 4 ) 
fermentation fo r methan e production ; an d 5 ) th e biotechnologie s o f 
fermentation. 

The Senegales e Institut e o f Agricultura l Researc h (ISRA ) i s primaril y intereste d 
in biogas , conductin g experiment s wit h variou s prototype s o f methan e digester s 
at it s centr e i n Bambey . Th e CROD T als o examine s th e fue l potentia l o f algae . 

The Institut e o f Foo d Technolog y i s responsibl e fo r th e developmen t o f ne w 
transformation an d preservatio n method s suite d t o Senegales e foo d production . 
Its effort s hav e centere d o n th e perfectio n o f sola r tent s designe d fo r dryin g 
fish. 

The Facult e d e Science s o f th e Universit y o f Daka r ha s contribute d t o tw o area s 
of research . It s laborator y fo r semi-conductor s performe d fundamenta l studie s 
on thin-layere d photovoltai c material . 

Private industr y 

SINAES wa s create d i n Augus t 197 6 b y th e Governmen t o f Senega l -  whic h 
furnished 50 % o f th e capita l -  an d b y variou s partner s fro m th e Senegales e an d 
French privat e sector . I t ha s bee n responsibl e fo r th e construction , installation , 
marketing, an d maintenanc e o f sola r an d win d equipment , an d thu s ha s assemble d 
and installe d nearl y al l o f th e ne w an d renewabl e energ y equipmen t i n Senegal . 

Extension o f organisation s fo r non-renewabl e energ y resource s 

SENELEC, a s a  produce r o f electricity , i s intereste d i n th e us e o f ne w an d 
renewable energie s an d participate s togethe r wit h MRS T i n th e implementatio n 
of variou s projects , notabl y thos e wit h a n electricit y generatio n component , 
provided tha t SENELE C control s th e managemen t o f thes e projects . 
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Personnel 

Although importan t effort s hav e bee n mad e t o trai n loca l personnel , thei r 
numbers remai n insufficien t t o promot e a  rapi d master y o f th e developmen t o f 
the sub-sector. The y may even be decreasing in number. 

To correct thi s tendency , measure s hav e been examine d t o promot e employmen t 
and avoi d th e desertio n o f traine d personnel . Th e 1985-8 9 fou r yea r pla n wil l 
give a  prominen t plac e t o th e field s o f ne w an d renewabl e energies , a s di d th e 
previous four-year pla n (1981-85). 

Financing 

In orde r t o suppor t th e developmen t o f ne w an d renewabl e energie s i n Senegal, 
foreign mone y lender s hav e agree d t o a  relativel y significan t financia l 
contribution. Thus , over th e last te n years , more than five thousan d millio n CFA 
francs hav e bee n investe d i n th e sub-sector . Exterio r financing , whic h 
represents mor e tha n 75 % o f thi s amount , ha s bee n receive d b y Senegal , 
principally in the form o f grants. 

Regulations and institutions 

In orde r t o encourag e th e developmen t o f th e sub-sector , whic h i s stil l i n it s 
initial stages, the government ha s taken variou s measures. 

Law 81-2 2 o f 2 5 Jun e 198 1 allow s purchaser s o f sola r an d win d equipmen t t o 
deduct fro m thei r taxe s the total amount of mone y spent t o this end. 

Circular fro m th e Prime  Minister , 10.22 6 PM/SGG/EC T o f 2 4 Decembe r 197 2 
recommended tha t al l government building s and certain type s o f house s buil t b y 
SICAP and by OHLM should be equipped whe n needed wit h solar wate r heaters . 

To support it s policy o f th e voluntar y developmen t o f ne w and renewable energ y 
resources, th e Governmen t o f Senega l create d SINAE S in 1976 . I n 1980 SINAES 
was grante d certai n ta x advantage s i n orde r t o fulfil l it s ne w an d renewabl e 
energy objectives . 

The interes t tha t Senega l accord s t o th e developmen t o f ne w an d renewabl e 
energies i s illustrated o n a  regiona l scal e b y the participatio n o f Senegal , alon g 
with eigh t othe r countrie s o f th e CEA O and th e CILSS , in the implementation of 
the Regiona l Centre fo r Sola r Energy, headquartered a t Bamako. 

PERSPECTIVES AND CONCLUSION 

The year s t o com e wil l undoubtedl y se e th e furthe r developmen t o f ne w an d 
renewable energ y resources . It s impac t o n rura l lif e wil l becom e increasingl y 
important. 

Senegal i s a  developin g countr y wit h a n agriculturally-base d economy , 
confronted moreove r b y severe energ y an d foo d problems . Th e exploitatio n o f 
new an d renewabl e energ y resource s mus t becom e a  leadin g priorit y i n it s 
economic and social development i f these problems are to be resolved. 

There mus t b e a  continuin g evaluatio n o f potentia l ne w an d renewabl e energ y 
resources an d desig n o f practica l an d economicall y feasibl e system s fo r thei r 
application throughou t Senegal . 
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The followin g priorit y objective s fo r th e renewabl e energ y programm e hav e bee n 
identified: 

Decreased consumptio n o f woo d an d charcoa l 

Pumping o f wate r i n rura l region s 

Conservation o f foodstuf f an d medicin e 

Rural electrificatio n 

Heated wate r 

Production o f petroleu m substitutes . 

Considering th e innovativ e characte r an d th e advance d technica l potentia l o f th e 
sub-sector, a n effectiv e trainin g polic y mus t b e followe d t o provid e skille d 
personnel t o continu e developin g th e sub-sector . 

Concerning th e transfe r o f technolog y an d financia l suppor t fo r nationa l 
programms, b i an d multi-latera l cooperatio n mus t b e reinforce d an d diversifie d 
as muc h a s possible . Thes e programme s wil l b e formulate d exclusivel y i n regar d 
to previousl y define d objectives . 

The problem s t o overcom e ar e immense . However , pas t experienc e ha s 
established teste d an d effectiv e procedures , an d Senegal , wit h th e hel p o f 
friendly countrie s i s bette r equippe d t o tak e u p th e challenge . 
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