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ENERGY PLANNIN G ACTIVITIE S IN ZAMBIA 

M Nsof u 
University o f Zambia , P O Bo x 32379 , Lusak a 

INTRODUCTION 

Zambia lik e mos t othe r Africa n countrie s achieve d he r independenc e durin g th e 
early 1960 s an d embarke d o n majo r developmen t plan s t o increas e industria l 
output an d als o t o exploi t th e vas t untappe d resource s i n rura l areas . Thi s 
involved massiv e investment s i n plan t an d equipmen t requirin g larg e amount s o f 
energy an d capital . Lik e mos t othe r countrie s Zambi a wa s an d i s stil l a 
monoeconomy an d durin g thos e day s th e pric e o f coppe r (th e mos t importan t 
foreign exchang e earner ) wa s hig h enoug h t o suppor t thes e developmen t plants . 
The pric e o f oi l a t tha t tim e wa s reasonabl y cheap . 

Since 1973 , th e cos t o f oi l import s t o Zambi a increase d dramaticall y fro m nearl y 
50 millio n kwach a i n 197 5 t o 22 5 millio n kwach a i n 198 3 - a n increas e o f nearl y 
450%. I n 1975 , thes e import s onl y accounte d fo r 8.2 % o f th e tota l imports . I n 
1983 thi s figur e ha d rise n thre e time s t o 25.6% . A t th e sam e tim e oi l us e ha s 
actually gon e dow n du e t o th e slowe d industria l capacit y (Tabl e 1) . 

Between 196 4 an d 1983 , the urba n populatio n ha s increase d fro m 20 % t o 43 % an d 
is rising . Thi s mean s tha t mor e commercia l energ y i s going t o b e used . 

In 1982 , a  Worl d Ban k tea m visite d Zambi a t o carr y ou t a n energ y assessmen t 
programme. On e o f thei r recommendation s wa s tha t Zambi a shoul d re-examin e 
its energ y programme s an d potentia l s o tha t lon g ter m investment , an d othe r 
facilities coul d b e planned . The y als o reinforce d th e governmen t vie w tha t th e 
nation shoul d throug h carefu l plannin g reduc e thi s overdependenc e o n petroleu m 
products whic h hav e t o b e imported . 

SCENARIO 

According t o preliminar y dat a show n i n Tabl e 2 , amon g th e thre e majo r 
commercial fue l supplies , hydroelectricit y contribute d 67.8% , coa l 11.6 % an d oi l 
18.5% i n 1983 . I n th e sam e yea r th e majo r consumer s wer e industria l processe s 
such a s mining . Becaus e o f th e emphasi s place d o n th e agricultura l secto r b y th e 
government th e energ y consumptio n i n agricultur e ha s bee n increasin g steadily . 

In 198 4 th e Universit y o f Zambi a i n conjunctio n wit h th e governmen t 
Department o f Energ y an d th e Nationa l Energ y Counci l institute d a n energ y pla n 
of actio n t o stud y th e patter n o f energ y suppl y an d deman d i n th e countr y an d t o 
make projection s u p to 1995 . 

The objective s were : 

a. T o develo p a  diversifie d energ y suppl y syste m whic h wil l reduc e 
dependence o n oil . 

b. T o maximis e th e us e o f renewabl e resources . 

c. T o maximis e th e us e o f indigenou s resources . 

d. T o provid e energ y fo r optimu m industria l development . 
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e. T o reduc e no n commercia l fue l us e an d resultin g deforestation . 

The firs t ste p wa s t o collec t deman d an d suppl y dat a fo r 1970-84 . Abou t 400 0 
questionnaires wer e sen t ou t durin g August-Octobe r 1984 . Th e dat a ar e stil l 
being evaluated . Som e difficultie s i n th e balancin g o f suppl y an d deman d figure s 
were experience d bu t thi s i s stil l bein g checked , an d wher e possibl e dat a ar e 
being recollected . 

THE MODE L 

The mode l bein g develope d fo r th e analysi s o f data , particularl y fo r futur e 
predictions an d rationalisation , i s base d o n experience s i n Zambia . Bu t som e o f 
the feature s i n othe r model s lik e th e Energ y Suppl y an d Plannin g Mode l an d th e 
Argonne Energ y Mode l ar e als o incorporated . 

The mode l i s a  networ k representin g th e energy-producin g secto r an d energ y 
prices base d o n th e relativ e cost s o f variou s energ y suppl y alternatives . Al l th e 
energy resourc e production , conversion , transpor t an d deman d activitie s i n 
existence a s wel l a s thos e havin g potentia l fo r us e ar e incorporate d i n th e 
network a s node s an d referre d t o a s processes . Th e networ k link s represen t 
energy flow s betwee n processes . Th e networ k ca n b e use d t o projec t futur e 
energy flow s an d price s o n th e links . Projectio n base d o n engineerin g cost , 
technological availabilit y an d acceptabilit y ca n b e made . Thes e energ y demand s 
are the n matche d wit h supplie s wit h leas t cost . Th e mode l ca n b e use d als o t o 
analyse effect s o f governmen t policy . Detail s o f th e mode l wil l b e availabl e 
when i t i s full y developed . 

RENEWABLE ENERGY RESOURCE S -  THEI R ROL E 

From th e scenari o i t i s quite clea r tha t som e measure s ar e neede d immediately : 

a. A  comprehensiv e energ y conservatio n programm e mus t b e instituted . 
Conservation i s widel y regarde d a s a  resourc e an d it s encouragemen t i f 
possible b y legislation , wil l sav e a  lot o f investment . Thi s i s alread y bein g 
done unde r th e 2n d phas e o f th e Nationa l Energ y Pla n o f Action . 

b. A  systematic stud y o f renewabl e energ y resource s i n th e countr y an d thei r 
possible exploitatio n particularl y i n th e substitutio n o f commercia l fuels . 

Because on e canno t wai t fo r th e energ y pla n t o b e completed , wor k i s alread y i n 
progress i n a  numbe r o f areas , som e o f whic h hav e bee n reporte d a t thi s meetin g 
by othe r colleague s fro m Zambia . Thes e include : 

a. hydropowe r 
b. sola r heatin g an d coolin g 
c. sola r pumpin g 
d. woo d stove s an d thei r improvemen t 
e. alcoho l productio n fo r fue l 
f. win d energ y 
g. coa l utilisatio n 

Although th e mai n ai m i s t o reduc e th e commercia l fue l consumption , traditiona l 
fuels suc h a s woo d whic h constitut e a n improvemen t i n th e qualit y o f lif e an d a 
major par t o f th e fue l suppl y fo r th e rura l area s stil l for m quit e a  significan t 
portion o f curren t studies . Onl y b y prope r monitorin g o f thi s fue l consumptio n 
can deforestatio n b e arrested . 
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Preliminary finding s indicat e tha t apar t fro m conservatio n i n mos t o f th e 
industries ther e wil l b e a  nee d fo r prove n renewabl e technologie s t o sav e eve n 
more power . Option s suc h a s proces s stea m b y utilisin g sola r energ y preheaters , 
biomass an d othe r form s o f renewabl e energy , ar e bein g activel y considered . 

FUTURE WORK 

a. Sinc e deman d projection s wil l hav e t o b e me t b y adequat e suppl y o f 
energy; i t i s importan t t o tak e stoc k o f th e amoun t o f renewabl e energ y 
resources availabl e i n th e country . 

b. Analysi s o f th e curren t deman d an d suppl y pattern s i s i n progres s an d i t i s 
hoped tha t thi s wil l b e availabl e t o th e governmen t i n th e nea r future . 
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TABLE 1 : Oi l importation i n Zambi a 

Year 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

Quantity 
tons 

852,075 

907,615 

776,926 

780,154 

699,328 

761,832 

750,543 

748,150 

608,228 

Value K'00 0 

49,228 

63,540 

67,388 

68,107 

97,144 

153,963 

185,000 

198,000 

225,189 

% tota l 
imports 

8.2 

13.6 

12.6 

13.8 

16.3 

17.6 

21.0 

21.6 

25.6 

TABLE 2: Suppl y and demand contributions o f th e variou s energy type s 

SUPPLY 

Hydroelectricity 

Coal 

Oil 

% Contribution t o commercia l 
energy suppl y 

67.8 

11.6 

18.5 

DEMAND 

Mining 

Commerce an d service s 

Transport 

Manufacturing an d constructio n 

% Contributio n o f «secto r 

47.5 

23.0 

11.7 

10.6 
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APPENDIX I 
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