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ABSTRACT 

A majo r programm e i s no w underwa y t o promot e greate r us e o f renewabl e 
energy resource s i n Mali . Curren t activitie s t o asses s th e potentia l fo r usin g 
solar, win d an d biomas s resource s an d t o develo p technologie s ar e described . 
The Mal i Nationa l Sola r Energ y Laborator y ha s designe d an d no w manufacture s 
various piece s o f equipment . Th e curren t Mal i fiv e yea r pla n include s a 
comprehensive renewabl e energ y programm e withi n it s overal l pla n t o promot e 
self-reliance an d economi c an d socia l development . 

INTRODUCTION 

In additio n t o hydroelectri c power , renewabl e energie s (RE ) are th e onl y nationa l 
energy resource s i n Mali . Ove r 50 % o f Mali' s expor t receipt s g o toward s oi l 
imports. Ther e ar e a  numbe r o f constraint s beyon d governmenta l contro l tha t 
limit th e exploitatio n o f hydroelectri c power . However , ther e i s muc h potentia l 
for exploitin g othe r R E resources . Th e followin g section s indicat e direction s fo r 
integrating R E int o th e mos t recen t fiv e yea r pla n fo r th e economi c an d socia l 
development o f Mali . 

ENERGY 

Petroleum product s 

The countr y i s entirel y dependen t o n imports . Becaus e o f th e stead y increas e i n 
oil price s sinc e 1973 , th e countr y canno t mee t it s need s i n accordanc e wit h th e 
desired development . Fro m th e 1960-70' s t o 1981 , th e percentag e o f importe d 
energy cost s compare d t o Mal i expor t receipt s increase d fro m 25 % t o nearl y 
50%. Th e tota l consumptio n o f thes e product s wa s abou t 190,00 0 ton s i n 198 0 
for a n annua l consumptio n pe r hea d o f 28Kg s (on e o f th e lowes t rat e i n th e 
World) compare d t o respectivel y 1,100,00 0 t  an d 13 4 kg s i n th e Republi c o f Ivor y 
Coast fo r example . 

Hydroelectric powe r 

Mali ha s a t leas t 1 7 site s wit h potentia l capacitie s o f ove r 110 0 MW , bu t th e 
possibilities o f exploitatio n ar e limite d becaus e o f technica l constraint s an d th e 
high costs . Th e highl y centralise d natur e o f productio n i s incompatibl e wit h th e 
decentralised natur e an d generall y lo w need s o f a  vas t countr y wit h a  largel y 
(90%) rura l population . Th e Selingu e hydroelectri c powe r statio n illustrate s this . 
In servic e sinc e 198 0 onl y abou t on e thir d o f it s 4 4 M W powe r i s presentl y 
utilised. 
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Renewable energie s 

Solar energ y 

The leve l o f insolatio n i n Mal i i s on e o f th e highes t i n th e worl d (o n averag e 4. 8 
to 6  kwh/sq m/day) . Fo r instance , abou t 2 0 sq k m o f photovoltai c cell d displaye d 
to suc h a n insolatio n ar e sufficien t t o provid e abou t th e equivalen t o f th e 
country's genera l consumptio n o f petroleu m product s an d abou t 1  s q k m th e 
equivalent o f th e tota l electri c energ y consumption . 

Wind powe r 

Wind speed s averag e 4-5m/ s i n area s nort h o f th e 14th-15t h paralle l (Mopt i -
Timbuctu -  San-Nioro) . I n th e centr e o f th e countr y (includin g Bamak o -  th e 
capital cit y -  area ) wit h speed s o f 2  t o 3  m/s , i t ca n stil l b e exploited . Th e 
speeds reac h thei r highes t i n Januar y an d thei r lowes t i n October . Thi s 
distribution, whic h i s th e opposit e o f tha t o f th e sola r energy , allow s a  certai n 
complementarity betwee n thes e tw o sources . 

Biomass energ y 

In general , th e area s wher e thi s for m o f energ y woul d b e importan t ar e th e nort h 
of th e countr y an d th e "Delt a D u Niger " (fro m Macin a t o Timbuctu) . Th e 
estimated reserve s ar e quit e large , i n th e rang e o f 1,300,00 0 TEC/yea r (TO N -
Equivalent -  Oil) . Th e sol e bridg e o f Manantal i i s expecte d t o suppl y 250,00 0 
TEO o f wood . 

Wood 

Wood meet s ove r 90 % o f th e populatio n energ y needs . Th e pressur e o n th e 
forests du e t o populatio n growt h (2.7 % i n 1980) , couple d wit h th e lo w rate s o f 
regeneration mainl y cause d b y th e draught , hav e le d t o larg e scal e deforestation . 
This ma y becom e irreversibl e i f th e nex t Mal i developmen t pla n wer e no t 
directed toward s radica l solution . Th e nee d fo r woo d fo r Bamak o (BKO ) alon e 
will increas e fro m 200,00 0 i n 198 2 t o 500,00 0 ton s i n 1990 , wherea s price s wil l g o 
up b y 15 % a year . 

General feature s o f renewabl e energ y 

The natur e an d th e considerabl e potentia l o f R. E mak e the m a  majo r sourc e o f 
national wealth . Thei r exploitatio n i s appropriate t o nationa l developmen t whic h 
is directe d toward s tw o mai n targets : self-relianc e i n foo d an d th e figh t agains t 
desert encroachment . Th e use s alread y mad e o f thes e energie s i n Mal i sho w th e 
role tha t the y ca n an d mus t pla y i n achievin g thes e targets . 

USAGE OF RENEWABL E ENERGIE S IN MALI 

Solar photovoltaic powe r 

Solar cell s ar e i n us e fo r lightin g system s i n BKO , Kati , Nior o an d i n som e 
schools an d rura l sanitar y units . Sola r fridge s (i n som e dispensaries , includin g 
Nioro, Ouelessebougou , Gao ) ar e use d fo r th e preservatio n o f vaccines . I n th e 
hospital i n San , sterilisatio n o f materia l an d pumpin g rel y o n sola r energy . Sola r 
pumping i s th e mos t commo n usag e o f sola r energ y i n Mali . Abou t 10 0 sola r 
pumps ar e alread y operatin g wit h a  pea k powe r outpu t o f ove r 10 0 KW . Th e firs t 
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has bee n i n operatio n sinc e 1977 . Th e equipmen t i s reliabl e an d economi c t o run . 
Two grindin g sola r mill s ar e operatin g i n Boure m i n Al y an d i n Tonf a (200kg s 
ground millet/da y wit h a  powe r o f 2. 6 KW) . 

Solar charger s o f rechargeabl e batterie s designe d an d mad e i n th e Mal i Nationa l 
Solar Energ y Laborator y (SEL ) ar e availabl e fo r sale . Th e wid e availabilit y o f 
this produc t wil l lea d t o a  reductio n o f househol d cost s especiall y i n rura l area s 
and t o a  fal l i n th e considerabl e importatio n o f dr y cel l batteries . 

At leas t 2 5 telecommunicatio n an d signalisatio n system s ar e alread y operatin g i n 
Mali (a t R  C  F  M  - Railwa y Compan y -  Polic e Headquarters , airport) . Th e Pos t 
Office ha s bee n usin g sola r energ y t o suppl y al l it s isolate d station s wit h energ y 
for som e time . 

Solar hea t 

Solar dryin g shed s fo r man y kind s o f product s (fish , meat , vegetables , fruit , 
gypsum etc ) ar e bein g use d i n man y localitie s (Mopti , San , Gao , Bamako ) a s wel l 
as sola r distiller s (San , Gao , Nioro , Bougouni) . 

A solar wate r heate r wa s th e firs t sola r devic e produc e b y th e SEL . I t ha s bee n 
on th e marke t sinc e 1975 . It s wide r availabilit y coul d resul t i n a  twofol d 
advantage: fal l i n currenc y expor t a s a  resul t o f th e en d o f importin g electrica l 
water heater s an d the n reductio n i n electricit y consumption . 

Solar stove s ar e a  radica l solutio n t o th e proble m o f deforestation . Actio n mus t 
be take n especiall y t o ensur e it s acceptanc e b y th e population . I t i s alread y 
being use d i n some rura l trainin g centre s (CAR) . 

Wind power 

A windmil l use d fo r pumpin g ( 4 m  diamete r wheel ) ha s bee n operatin g fo r som e 
months o n a  wel l o f 25 m i n a  fiel d i n th e vicinit y o f Bamako . I t produce s 2  to 3 
cubic metres/h . Fiv e other s ar e bein g mad e entirel y b y th e Sola r Energ y 
Laboratory fo r need y areas . Aerogenerator s yiel d powe r fro m wind . I t i s a n 
excellent solutio n fo r isolate d an d wind y areas . Investigation s ar e i n progres s a t 
the SEL , an d ther e i s a  possibilit y o f cooperatio n (fo r loca l production ) wit h 
foreign companie s speciall y on e Belgian firm . 

Bioconversion 

Improved woo d stove s 

More tha n 100 0 portabl e improve d woodstove s (PIS ) have bee n diffuse d b y SEL i n 
the area s o f Gao , San , Bougoun i an d Bamako . Other s hav e bee n distribute d b y 
the Peac e Corp s an d volunteer s fro m othe r countries , i n othe r regions , 
particularly i n Bandiagara . Th e wide r availabilit y o f PI S i s a  proble m o f 
strategy: t o mobilis e th e population ; t o organis e production ; t o fin d bette r way s 
of sellin g an d financin g al l th e step s o f a n operatio n a t nationa l level . Financ e 
has bee n secure d fo r a  projec t i n Bamako . Thi s wil l b e th e firs t ste p toward s 
solving th e numerou s problem s an d lea d t o systemati c an d quic k popularisatio n o f 
this product . 
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Biogas digestor s 

About 2 0 ar e alread y operatin g i n BK O an d Koutiala . SE L i s abou t t o instal l si x 
more i n othe r localitie s o f th e country . Th e ga s i s use d fo r lighting , cooking , 
refrigeration, pumping , grindin g o f grai n etc . 

Gasogenes 

Four generator s ar e alread y i n us e producin g ga s t o b e converte d t o powe r (a t 
the offic e d u Nige r a t Dogofry) . Thes e installation s us e wast e material s fro m 
agriculture o r agro-industria l production . Th e generator s hav e reache d a  leve l o f 
reliability whic h allow s th e popularisatio n o f th e process . Thi s open s u p 
important prospect s fo r energ y savin g i n th e agro-industry . Mal i i s participatin g 
in th e Worl d Ban k programm e o n evaluatio n o f th e existin g gasogenes , fo r 
precise recommendation s fo r diffusion . 

Renewable energ y i s alread y bein g develope d an d exploite d i n Mali . Mal i i s on e 
of th e leadin g developin g countrie s a s fa r a s efficien t us e o f thes e energie s i s 
concerned. I n man y case s R E solution s hav e prove d mor e reliabl e an d profitabl e 
(pumping, telecommunications , signalisation) . I n othe r cases , onl y vas t diffusion , 
technical improvement s an d condition s fo r a  larg e scal e productio n wil l brin g 
down cost s an d mak e thes e energie s competitive . 

At present , R E represent s th e onl y possibl e solutio n t o th e energ y crisi s i n man y 
countries. Fo r instance , fo r th e preservatio n o f vaccine s i n severa l sanitar y 
units, mechanisatio n (sola r mills ) fo r villages . Ca n w e estimat e th e numbe r o f 
human live s saved , o f alleviate d suffering , o f tim e save d an d bein g mor e 
efficiently use d b y wome n fo r mor e productiv e activitie s (economical , cultural , 
social -  childre n educatio n fo r example ) throug h appropriat e introductio n o f 
RES? 

EXTENSION PROSPECT S OF RENEWABLE ENERG Y 

All th e informatio n give n earlier , hav e accounte d fo r th e politica l decision s o f 
the CEA O (Wes t Africa n Economi c Community ) t o creat e CRE S (Sola r Energ y 
Regional Centre ) wit h it s productio n fir m an d t o launc h unde r th e supervisio n o f 
this institutio n a  regiona l programm e fo r R  E  equipment . 

The elaboratio n o f th e nationa l Malia n par t o f thi s programm e ha s mobilise d al l 
the country' s sector s o f development . Th e nationa l R  E  equipmen t programm e 
has bee n worke d ou t a t a  highl y appropriat e tim e i n orde r t o contribut e t o th e 
next fiv e years ' pla n fo r economi c an d socia l development . 

The R  E  programme ha s bee n designe d withi n th e framewor k o f th e Mal i nationa l 
strategy fo r integrate d developmen t fro m th e botto m u p an d o n th e basi s o f 
national prioritie s whic h are : 

In th e economi c field ; self-relianc e i n food , master y o f wate r an d th e 
strengthening o f experienc e i n th e reconstitutio n o f cattle ; th e figh t 
against deser t encroachment ; th e figh t t o overcom e th e problem s o f a 
land-locked country ; th e associatio n o f th e privat e secto r wit h nationa l 
industrial development . 

In th e socia l field : t o facilitat e acces s t o basi c educatio n fo r th e majorit y 
of th e populatio n a t schoo l age ; t o improv e an d develo p health . 
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In th e energ y field ; t o promot e t o th e optimu m developmen t o f loca l 
energy resource s (hydro-powe r an d R  E ) an d tha t o f a  bette r utilisatio n o f 
energy i n al l it s forms . 

In orde r t o reac h th e target s o f thi s developmen t policy , i t wil l b e necessar y t o 
consider th e possibilit y o f a  significan t contributio n o f R  E  toward s meetin g 
development needs . Th e propose d measure s i n orde r t o reac h thes e result s 
involve no t onl y loca l master y o f R  E  technolgies , bu t als o th e implementatio n o f 
all th e necessar y accompanyin g action s i n motivating , trainin g an d maintenance . 

The nationa l R  E  equipmen t programm e (1 5 wel l designed , wel l studie d an d 
costed projects ) involve s al l sector s o f th e economy , a s wel l a s al l th e usage s 
mentioned earlier . 

Provisions ar e bein g mad e t o equi p 170 0 village s wit h R E technolog y t o promot e 
self-reliance i n foo d an d th e maste r o f water . Agains t deser t encroachment , th e 
programme want s t o promot e th e developmen t o f th e PI S an d th e massiv e 
introduction o f sola r an d bioga s stoves . T o overcom e problem s associate d wit h 
being a  lan d locke d country , independen t energ y system s ar e t o b e installe d fo r 
telecommunications, th e beaconin g o f airports , radi o communication s an d sig n 
posts o n railways . Othe r target s include : 

Energy saving s i n th e agro-industrie s o f th e Offic e d u Nige r throug h th e 
substitution o f importe d oi l b y locall y produce d products , e g alcohol , thu s 
saving 1  million litre s o f oi l pe r year . 

Saving b y household s o n th e cos t o f woo d b y usin g th e PIS . 

Job creatio n t o assur e th e productio n an d th e popularisatio n o f th e PI S 
and othe r R  E  equipment an d thei r maintenance . 

The improvemen t o f socia l an d economi c well-bein g o f populations : 
(health, education , cultura l activities) . 

The nationa l R  E  equipmen t programm e whic h wa s publishe d a s a  document , 
gives detaile d informatio n abou t th e project s whic h hav e bee n considere d an d 
given priority . I t last s fro m 198 4 t o 1989 . It s tota l cos t i s 13,321,500,00 0 F 
CFA, includin g 11,015,700,00 0 fo r R  E  equipment . Th e financin g need s ar e 
estimated a t 12,462,600,00 0 F  CF A whil e th e populatio n i s expecte d t o 
contribute 329,050,00 0 F  an d th e governmen t 529,850,00 0 F . 

CONCLUSION 

The nationa l R  E  equipmen t programm e i s th e resul t o f a  plannin g stud y o f 
energy devote d mainl y t o R  E . I n energ y planning , th e phylosophy , th e approac h 
and th e method s differ . Th e introduce d programm e wil l b e appropriat e fo r th e 
needs o f a  land-locke d developin g countr y whic h suffer s permanen t drought . 

The exploitatio n o f nationa l renewabl e energ y resource s i s on e o f th e objective s 
in th e overal l nationa l strateg y fo r economi c an d socia l development . I t lie s 
with th e governmen t t o ensur e it s effectiv e implementation . Onl y imaginatio n 
and a  politica l wil l t o develo p i n th e firs t instanc e ou r loca l resource s ca n giv e 
the righ t an d long-lastin g solutions . 
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