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FOREWORD 

Energy i s  c r i t i c a l  f o r  development, b u t  successfu l  development 
r e q u i r e s  c a r e f u l  p1 anning. T h i s  p l a n n i n g  must take  i n t o  account  
t h e  energy requi rements t h a t  a r e  needed t o  power the  development 
process.  I t  i s ,  t h e r e f o r e ,  a p leasure  t o  p r e s e n t  t h i s  i n i t i a l  
c o n t r i b u t i o n  aimed a t  s t r e n g t h e n i n g  energy p1 anning capab i l  i t y  i n  
t h e  SADCC r e g i o n .  

The p r e s e n t  volume i s  t h e  f i r s t  o f  f o u r  devoted t o  energy i n  the  
Southern A f r i c a n  Development Coord ina t ion  Conference (SADCC) 
Region. It c o n t a i n s  the  summarized r e s u l t s  o f  t h e  Regional Energy 
P lann ing  Seminar r u n  by  t h e  member-states o f  SADCC, coord ina ted  
by t h e  Peop le ' s  Repub l i c  o f  Angola and hosted by  t h e  Repub l i c  o f  
Zimbabwe, i n  December 1982. Member c o u n t r i e s  o f  SADCC i n i t i a l l y  
suggested t h e  need f o r  such a Seminar a t  t h e  U n i t e d  Nat ions  
Conference on New and Renewable Sources o f  Energy ( N a i r o b i ,  
1981). Plans f o r  t h e  Seminar were completed i n  May, 1982, and a t  
SADCC's r e q u e s t  t h e  necessary f i e l d w o r k  r e q u i r e d  t o  augment the  
a v a i l a b l e  energy d a t a  i n  t h e  Region was c a r r i e d  o u t  by the  B e i j e r  
I n s t i t u t e  team between June and October 1982. As a r e s u l t ,  
background documents were prepared f o r  t h e  Seminar. Two f u r t h e r  
v01 umes c o n t a i n i n g  t h i s  background m a t e r i a l ,  scheduled t o  appear 
l a t e r  i n  t h i s  se r ies ,  a r e  devoted t o  i n d i v i d u a l  c o u n t r y  case 
s t u d i e s  o f  energy and development i n  the  n i n e  member s t a t e s .  A 
f i n a l  background volume ou t1  i n e s  an a n a l y s i s  o f  i n d u s t r i a l  
development i s  t h e  SADCC r e g i o n .  

The r e g i o n a l  energy p i c t u r e  i s  p o s i t i v e .  There a re  abundant 
s u p p l i e s  o f  commercial energy resources w i t h i n  t h e  r e g i o n .  The 
cha l lenge  f a c i n g  SADCC members i s  t o  dev ise  the  t e c h n i c a l ,  
economic, i n s t i t u t i o n a l  and p01 i ti ca l  arrangements t h a t  w i l  l 
enable these resources t o  be e f f e c t i v e l y  u t i l i z e d  i n  the  
development o f  t h e  Region. Th is  i s  espec ia l  l y i m p o r t a n t  because, 
w i t h o u t  modern development, the  con t inued  re1  i ance on t r a d i t i o n a l  
wood - and o t h e r  b iomass- fuels  w i l l  r e s u l t  i n  env i ronmenta l  
degrada t ion .  

What i s  c l e a r l y  r e q u i r e d  i s  the  development o f  an o v e r a l l  energy 
s t r a t e g y  t h a t  cons iders  b o t h  modern and t r a d i t i o n a l  f u e l  sources 
and t i e s  these resources t o  s p e c i f i c  end-uses. Th is  approach 
c o u l d  p r o v i d e  accura te  es t imates  o f  f u t u r e  demand i n  a l l  energy 
s e c t o r s  so t h a t  investments i n  supply  can be made a t  the  r i g h t  
l e v e l  o f  response t o  meet these f u t u r e  needs. Th is  and the  
subsequent volumes go some way towards e s t a b l i s h i n g  such a 
process. 

The work o f  t h e  B e i j e r  team members would n o t  have been p o s s i b l e ,  
i f  suppor t  had n o t  so r e a d i l y  been g iven  by government o f f i c i a l s  



i n  the  Region. I n  p a r t i c u l a r ,  I would l i k e  t o  thank the  M i n i s t e r  
f o r  Energy and Petro leum o f  the  Peop le ' s  Repub l i c  o f  Angola, t h e  
Hon. Pedro de Castro dos Santos Van-Dunem, and the  M i n i s t e r  f o r  
I n d u s t r y  and Energy o f  the  Repub l i c  o f  Zimbabwe, The Hon. Simba 
Makoni, M.P. f o r  s u p p o r t i n g  these e f f o r t s .  I t  i s  a  p leasure  t o  
acknowledge t h e  suppor t  a t  the  Seminar o f  Secre ta ry  General F. 
A r t h u r  Blumer is  o f  t h e  SADCC S e c r e t a r i a t .  Our s p e c i a l  g r a t i t u d e  
and s i n c e r e  thanks go t o  Pro fessor  Gordon Goodman, t h e  D i r e c t o r  
o f  t h e  B e i j e r  I n s t i t u t e ,  t o  Pro fessor  Phi1 O'Keefe , Dr B a r r y  
Munslow and t o  o t h e r  members o f  t h e  B e i j e r  team i n c l u d i n g  Dr Paul 
Raskin o f  t h e  Energy Systems Research Group f o r  p roduc ing  t h e  ex-  
c e l l e n t  f a c t u a l  and a n a l y t i c a l  backgroundmater ia l  f o r t h e  Seminar, 
f o r  t h e i r  superb f e a t  o f  t e c h n i c a l  o r g a n i s a t i o n  t h a t  l a y  behind 
t h e  smooth r u n n i n g  o f  t h e  Seminar, and f o r  a l l  t h e i r  work on t h e  
con ten ts  o f  t h i s  Volume, p a r t i c u l a r l y  t h e  Summary Overview (pp. 5 
-83). I am a l s o  p leased t o  acknowledge t h e  f i n a n c i a l  ass is tance  
o f  t h e  Swedish I n t e r n a t i o n a l  Development A u t h o r i t y  (SIDA) which 
has made t h e  o r i g i n a l  work and i t s  p r e s e n t  p u b l i c a t i o n  p o s s i b l e .  
I n  p a r t i c u l a r  I shou ld  l i k e  t o  thank Mr Lars  Berggren o f  SIDA's 
I n d u s t r i a l  D i v i s i o n ,  who a t tended  t h e  Seminar, f o r  h i s  i n t e r e s t  
i n  t h e  p r o j e c t .  F i n a l l y  I would l i k e  t o  thank M o l l y  Aker lund o f  
t h e  B e i j e r  I n s t i t u t e  S e c r e t a r i a t ,  Tim Sheehy and Cathy A t t l e e  o f  
t h e  SADCC S e c r e t a r i a t  f o r  p r o v i d i n g  t h e i r  usual  wise adv ice  and 
e n t h u s i a s t i c  suppor t  th roughou t  t h e  p r e p a r a t o r y  and f i n a l  s tages 
o f  t h e  Seminar and June Summers f o r  h e r  r a p i d  p r o d u c t i o n  o f  t h e  
t y p e s c r i p t  compr is ing  t h i s  Volume. I t  i s  w i t h  t h e  c o n v i c t i o n  t h a t  
t h e  m a t e r i a l  i n  these volumes w i l l  prove u s e f u l  a l s o  i n  a  much 
w ider  c o n t e x t ,  i n  a d d i t i o n  t o  t h e  o r i g i n a l  audience a t  t h e  Harare 
Seminar, t h a t  we a r e  u n d e r t a k i n g  i t s  p u b l i c a t i o n .  However we a r e  
a l l  v e r y  consc ious o f  t h e  f a c t  t h a t  i t  represen ts  o n l y a  smal l  con- 
t r i b u t i o n t o w h a t  must be a  c o n t i n u i n g  e f f o r t  t o  f i n d  s o l u t i o n s  t o  
t h e  problems o f  p l a n n i n g  f o r  energy p r o v i s i o n  i n  t h e  SADCC Region. 

Jorge Tavares de Carvalho Simoes 
Regional  Coord ina to r  
SADCC Energy Sector  

October, 1983 



INTRODUCTION. 

Th is  volume i s  t h e  p r o d u c t  o f  the  f i r s t  r e g i o n a l  energy seminar 
h e l d  w i t h i n  t h e  c o n t e x t  o f  t h e  Southern A f r i c a n  Development 
C o o r d i n a t i n g  Coference programme. The meet ing  was convened i n  
Harare (29 November t o  3 December, 1982) and was hosted by  the  
Government o f  t h e  Repub l i c  o f  Zimbabwe and c h a i r e d  by  the  
Peop le ' s  Republ i c  o f  Angol a, the  c o u n t r y  r e s p o n s i b l e  f o r  energy 
c o o r d i n a t i o n  i n  SADCC. I t  prov ides  t h e  f i r s t  comprehensive 
overv iew o f  t h e  r e g i o n a l  energy s i  t u a t i o n  and p r o j e c t i o n s  o f  
energy demand and supp ly  t o  t h e  y e a r  2000. 

The research  was c a r r i e d  o u t  and completed i n  1982. The s tudy  
i n v o l v e d  a  number o f  components. F i r s t l y ,  d e t a i l e d  f i e l d  research  
was c a r r i e d  o u t  i n  each o f  t h e  SADCC member s t a t e s :  Angola, 
Botswana, Lesotho, Malawi , Mozambique, Swazi l  and, Tanzania, 
Zambia and Zimbabwe. Nine i n - d e p t h  c o u n t r y  p r o f i l e s  were produced 
and these form t h e  b a s i s  f o r  separate and subsequent volumes. As 
an i m p o r t a n t  c ross- check ing  mechanism and t o  produce a  f u l l e r  and 
more complete a n a l y s i s ,  s e c t o r a l  s t u d i e s  were a l s o  under taken on 
i n d u s t r y ,  t r a n s p o r t ,  demography and woodfuel .  The i n d u s t r y  s tudy  
was h i g h l y  d e t a i l e d  and had an enormous scope; t h i s  i s  be ing  
produced as a  subsequent volume i n  i t s  own r i g h t .  Completed 
manuscr ip ts  on t r a n s p o r t  and woodfuel a r e  o b t a i n a b l e  f rom t h e  
Bei j e r  I n s t i t u t e .  Copies o f  a1 l o r i g i n a l  m a t e r i a l s  a re  o b t a i n a b l e  
f rom t h e  B e i j e r  I n s t i t u t e ,  The Royal Swedish Academy o f  Sciences. 

The p r e s e n t  volume p r o v i d e s  a  summary overv iew o f  these f i n d i n g s  
i n  a  conc ise  format ,  p i c k i n g  o u t  t h e  dominant themes i n  t h e  
r e g i o n a l  energy p i c t u r e .  On the  demand s ide,  t h e  n a t i o n a l  energy 
accounts a re  examined t o  d e t a i l  t h e  c u r r e n t  and f u t u r e  energy 
consumption. On t h e  supp ly  s ide,  each o f  t h e  ma jo r  f u e l  sources 
i s  discussed, i n c l u d i n g  biomass, and r e g i o n a l  s e l f - s u f f i c e n c y  o f  
commercial f u e l s . T h e  summary document then  cons iders  p o l i c y  
i ssues .  These i n c l  ude, 

- Regional and n a t i o n a l  energy p l a n n i n g  
- Regional o i l  c o o r d i n a t i o n  
- I n t e g r a t e d  g r i d  systems 
- Expanded coa l  u t i l  i s a t i o n  
- T r a d i t i o n a l  energy sources 
- Conservat ion.  

The poss i  b i l  i t i e s  f o r  f u r t h e r  a c t i o n  a r e  cons idered  i n c l  u d i  ng the  
p l a n n i n g  tasks,  n a t i o n a l  energy assessment, r e g i o n a l  energy 
assessment, r e g i o n a l  energy p r o j e c t s ,  r e g i o n a l  energy c e n t r e s  and 
p1 anni  ng procedures.  



F o l l o w i n g  t h e  overv iew document a r e  t h e  conc lus ions  emanating 
from t h e  n i n e  member governments p a r t i c i p a t i n g  i n  t h e  seminar 
sugges t ing  p o s i t i v e  ways f o r w a r d  f o r  f u r t h e r  a c t i v i t y  i n  r e g i o n a l  
energy c o o r d i n a t i o n .  

The member s t a t e s  o f  SADCC have a l s o  produced statements on t h e i r  
government 's  energy p o l i c i e s .  These p r o v i d e  i n f o r m a t i o n  on t h e  
i n s t i t u t i o n a l  framework w i t h i n  which p o l i c i e s  a r e  fo rmu la ted  and 
implemented. They p r o v i d e  an assessment o f  energy needs and 
resources,  examine f u t u r e  t r e n d s  and n o t e  t h e  s h o r t f a l l s  i n  
energy d a t a  where these occur .  I n  a d d i t i o n ,  t h e y  examine e x i s t i n g  
and p r o j e c t e d  energy development programmes. 

F i n a l l y ,  t h e  volume i n c l u d e s  t h e  two i m p o r t a n t  speeches made a t  
the  opening and c l o s e  o f  t h e  energy seminar. The f i r s t  was made 
by Simba Makoni, M i n i s t e r  o f  I n d u s t r y  and Energy Development o f  
t h e  Repub l i c  o f  Zimbabwe, and t h e  second by  Pedro van-Dunem, 
M i n i s t e r  o f  Energy and Petroleum o f  t h e  Peop le ' s  Republ ic  o f  
Angol a. 



- V -  

Energy Equiva lents  

n v e r t  From i n t o  Mtoe Mboe Mtce Bm Gas TWh P J 
3 

on tonnes o i l  e q u i v a l e n t  
) 1 7.33 1.55 1.15 12.60 44.93 
on b a r r e l s  o i l  e q u i v a l e n t  
) 0.136 1 0.21 0.156 1.71 6.17 
on tonnes coal  e q u i v a l e n t  

9 0.65 4.74 1 0.74 8.14 29.31 
on (10 ) y b i c  metres 
a1 gas(Bm gas) 0.87 6.41 1.34 1 10.93 39.26 
d a t t  hours (1012 w a t t  
: TWh) 0.079 0.58 0.12 0.091 1 3.6 

j o u l e  (1015 j o u l e :  PJ) 0.022 0.16 0.034 0.025 0.28 1 
equ iva len ts  M i l l  tonnes 
equ iva len t  (Mtwe) 0.356 2.61 0.55 0.41 4.49 16.00 

1 m i l l i o n  b a r r e l s  o i l  (mboe) = 0.136 m i l l i o n  tonnes o i l  (Mtoe) 

Power Equ iva len ts  

i v e r t  From i n t o  Mtoe ly r  Mbd Mtce/yr  GWth PJ/yr 

year (Mtoe ly r  ) 1 0.02 1.55 1.43 45 
Y (Mbd) 50 1 7 7 7 1 2235 
year (Mtce ly r  ) 0.65 0.013 1 0.92 2 9 
d a t t  (10 w a t t )  thermal (GWth) 0.70 0.014 1.09 1 32 
sr ( P J l y r )  0.02 4 . 5 x 1 0 - ~  0.034 0.031 1 

Energy Content Of Selected Fuels  

Fuel Energy Content* 

Wood** 16.0 GJItonne 
Charcoal 33.1 GJ/tonne 
Crop Residue** 13.9 GJ/tonne 
Dung** 12.8 GJ/tonne 
B o t t l e d  Gas .0452 GJ/KG 
Kerosene .0391 GJ/l  i t r e  
Gas01 i n e  .0344 GJ/l  i t r e  
Diesel  .0387 GJ/l  i t r e  
Residual O i l  .0390 GJ/l  i t r e  
J e t  Turbo .0351 GJ I l  i t r e  
Crude O i l  6.17 GJ Ibar re l  

Expressed i n  10' j o u l e s  (GJ) per  phys ica l  u n i t .  
Biomass f i g u r e s  assumed a i r - d r i e d  t o  15% mo is tu re  CO t e n t .  Actual va lues va ry  w i t h  !l species.  Average wood volume t o  we igh t  convers ion:  1.4 M = tonne. 
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Harare, 29th November 1982. 

I t  i s  a g rea t  pleasure f o r  me personally,  my Ministry, and the 
Government of the Republic of Zimbabwe to welcome a1 l our guests 
to  Zimbabwe. I p a r t i c u l a r l y  wish to  welcome you, Cde. Blumeris, 
Executive Secretary of SADCC and thank you f o r  f inding time to  be 
with us during t h i s  week. To you our cooperants from the Beijer  
I n s t i t u t e  and the Swedish International  Development Agency 
(SIDA), I extend a very warm welcome. I s ince re ly  hope t h a t  you 
will  f ind  the arrangements s a t i s f a c t o r y  and wish you a pleasant 
s tay  in Zimbabwe. 

We a re  a l l  gathered here t h i s  week to a t tend the f i r s t  ever SADCC 
Energy Sectoral Seminar. The Bei j e r  I n s t i t u t e  f i r s t  proposed, in  
ea r ly  1981, to  sponsor a seminar f o r  Zimbabwean energy planners 
and exper ts .  B u t  a f t e r  f u l l  consul ta t ions  with our s i s t e r  
partners in SADCC, i t  was agreed t h a t  t h i s  become a regional 
energy seminar in  the context of SADCC energy sector  programme 
development. I wish to  r e g i s t e r  Zimbabwe's g ra t i tude  and 
appreciation to  our SADCC par tners  f o r  having chosen our country 
as the venue f o r  t h i s  important occasion. 

The a v a i l a b i l i t y  of energy of various forms in adequate 
quan t i t i e s  and a t  affordable pr ices  i s  increasingly becoming a 
decisive f ac to r  in development. Economic development, 
pa r t i cu la r ly  i n d u s t r i a l i s a t i o n ,  a f t e r  the Second World War was 
fuel led by cheap, apparently inexhaustible o i l  and e l e c t r i c a l  
power. In recent  years ,  the balance between supply and demand of 
energy has been g rea t ly  disturbed; and y e t  energy, in  i t s  
d i f f e r e n t  forms, i s  a basic p re requ i s i t e  f o r  normal socie ta l  
functioning,  i r r e spec t ive  of the s t a t e  of organisation o r  
development of the  socie ty  in question. 

Our seminar i s  convened to  address the questions of energy 
planning and management as p a r t  of the s t r a t egy  f o r  regional 
cooperation. Some of the spec i f i c  areas  of concern to  us during 
t h i s  seminar are :  

- To assess  the  energy supply and demand posit ion in  our 
region : 

- To iden t i fy  and quantify the various forms of energy 
avai lable  in  the  region, as well a s  to  determine the extent  
of u t i l i s a t i o n  o r  under-util i s a t ion  of each form: 



- To cons ider  t h e  o p p o r t u n i t i e s  f o r  and c o n s t r a i n t s  on f u t u r e  
energy development, i n c l u d i n g  assessments o f  human resource, 
t e c h n i c a l  and f i n a n c i a l  requi rements:  

- To f o r m u l a t e  t h e  p l a n n i n g  requi rements f o r  t h e  enhancement o f  
SADCC energy coopera t ion .  

Our r e g i o n  i s  endowed w i t h  s u b s t a n t i a l  and v a r i e d  energy 
resources.  We, c o l  l e c t i v e l  y ,  have i n s t a l  l e d  c a p a c i t y  f o r  power 
g e n e r a t i o n  which i s  double o u r  peak demand requ i rements .  Thus, 
t h e  r e g i o n  as a  whole has a  massive power s u r p l u s .  W i t h i n  the  
reg ion ,  h y d r o - e l e c t r i c  power g e n e r a t i o n  accounts f o r  over  60 p e r  
c e n t  o f  t o t a l  power ou tpu t ,  a  smal l  p a r t  i s  produced by 
o i l - powered  genera to rs  and t h e  balance i s  f rom c o a l - f i r e d  
s t a t i o n s .  Some o f  o u r  member s t a t e s  engage i n  t r a d e  i n  power b o t h  
amongst themselves as w e l l  as w i t h  o u t s i d e r s .  Thus, a1 though t h e  
r e g i o n  as a  whole has s u r p l u s  power, t h e r e  i s  no o v e r a l l  r e g i o n a l  
s e l f - s u f f i c i e n c y .  

Th is  s i t u a t i o n  i s  a  c o l o n i a l  l egacy  f o r  which none o f  us i s  
r e s p o n s i b l e .  But,  t h i s  s i t u a t i o n  i s ,  i n  my view, one o f  the  most 
r a t i o n a l  j u s t i f i c a t i o n s  f o r  SADCC. For  i t  i s  u rgen t1  y  i m p e r a t i v e  
t h a t  we take  s teps t o  s p e e d i l y  e l i m i n a t e  t h i s  i r o n y .  

Bu t  i t  i s  even more u r g e n t  t h a t  as we i n d i v i d u a l l y  o r  
c o l l e c t i v e l y  p l a n  f o r  our  f u t u r e ,  we t a k e  i n t o  f u l l  account t h e  
a v a i l a b l e  c a p a c i t i e s  b e f o r e  we i n s t a l l  new ones. To t h i s  e x t e n t ,  
some o f  t h e  proposed o r  p o t e n t i a l  p r o j e c t s  f o r  i n t e r c o n n e c t i n g  
n a t i o n a l  power g r i d s  a r e  most d e s i r a b l e .  I t  i s  a l s o  i m p o r t a n t  
t h a t  i n  p l a n n i n g  f o r  f u t u r e  power f a c i l i t i e s ,  c a r e f u l  s i t e  
s e l e c t i o n  be under taken t o  f a c i  l i t a t e  r e g i o n a l  i n t e r - c o n n e c t i o n  
and i n t e g r a t i o n .  The f o r m u l a t i o n  o f  l e a s t - c o s t ,  l ongterm r e g i o n a l  
power development p l a n s  w i l l  f a c i l i t a t e  t h e  e r a d i c a t i o n  o f  t h e  
p r e s e n t  c o n t r a d i c t i o n s  o f  su rp luses  i n  some c o u n t r i e s  and 
d e f i c i e n c i e s  i n  o t h e r s  wh ich  c h a r a c t e r i s e  o u r  p r e s e n t  s i t u a t i o n .  

Petroleum f u e l s  account  f o r  a  s u b s t a n t i a l  p o r t i o n  o f  ou r  energy 
consumption. Bu t  a l l  o f  ou r  c o u n t r i e s ,  excep t  one, have no 
pe t ro leum d e p o s i t s .  Thus, t h e  r e g i o n  as a  whole depends on 
impor ted  o i l  and o r  o i l  p roduc ts .  I t  i s ,  however, noteworthy,  
t h a t  the  proven and e x p l o i t a b l e  o i l  reserves  i n  t h e  one member 
s t a t e ,  a r e  capable o f  meet ing t h e  needs o f  t h e  whole SADCC 
r e g i o n .  I am sure  t h a t  you w i l l  a l l  j o i n  me i n  hoping t h a t  t h e  
i n d i c a t i o n s  o f  p o s s i b l e  o i l  f i n d s  i n  o t h e r  member s t a t e s  o f  SADCC 
w i l l  be conf i rmed.  I n  a d d i t i o n  t o  t h e  a v a i l a b i l i t y ,  w i t h i n  the  
reg ion ,  o f  adequate o i l  reserves,  i t  i s  common knowledge t h a t  we 
have adequate, i f  n o t  su rp lus ,  r e f i n i n g  c a p a c i t y .  Th is  leads t o  
t h e  s i t u a t i o n  where, i n  some member s t a t e s ,  r e f i n e r i e s  a r e  e i t h e r  
i d l e  o r  o p e r a t i n g  w e l l  below c a p a c i t y ,  w h i l e  o t h e r  member s t a t e s  
a r e  i m p o r t i n g  r e f i n e d  p roduc ts .  I t  i s ,  t h e r e f o r e ,  i m p o r t a n t  t h a t  



we work o u t  a  mechanism t h a t  enables us t o  u t i l i s e  the  a v a i l  a b l e  
resources and f a c i l i t i e s  t o  the  c o l l e c t i v e  and mutual b e n e f i t  o f  
a l l  t h e  member s t a t e s .  I n  t h i s  regard,  I am g r a t i f i e d  t h a t  SADCC 
M i n i s t e r s  o f  Energy dec ided t o  sponsor, f o r  donor funding,  a  
p r o j e c t  s tudy  on t h e  b e s t  ways o f  meet ing t h e  r e g i o n ' s  pe t ro leum 
r e q u i  rements p r i m a r i l y  f rom resources a1 ready  w i t h i n  the  r e g i o n .  
I t  i s  my f e r v e n t  hope t h a t  t h i s  p r o j e c t  w i l l  be s p e e d i l y  
imp1 emen ted .  

Our r e g i o n  i s  a1 so we1 l-endowed w i t h  coa l  d e p o s i t s .  Seven o f  o u r  
n i n e  member s t a t e s  have e s t a b l i s h e d  coal  resources,  and m i n i n g  i s  
underway i n  s i x  o f  them. I t  i s  es t imated  t h a t  our  proven coal  
reserves  amount t o  about  12 b i l l i o n  tonnes and consumption a t  
p r e s e n t  averages about  f o u r  m i l l i o n  tonnes a n n u a l l y .  There i s ,  
t h e r e f o r e ,  ample scope f o r  g r e a t e r  and d i v e r s i f i e d  u t i l i s a t i o n  o f  
coal  than a t  p resen t .  

Whereas t h e  f o r e g o i n g  i n d i c a t e s  t h a t  t h i s  r e g i o n  i s  capable o f  
meet ing i t s  r e q u i  rements o f  commercial energy, i t  prov ides  no 
comfor t  f o r  t h e  v a s t  m a j o r i t y  o f  o u r  people who l i v e  i n  the  r u r a l  
areas. These a r e  t h e  w o r s t  v i c t i m s  o f  r a c i s t  c o l o n i a l i s m  and, 
t h e r e f o r e ,  the  p r i m a r y  t a r g e t  o f  o u r  n a t i o n a l  as w e l l  as 
c o o p e r a t i v e  r e g i o n a l  development e f f o r t s .  The search f o r  energy 
t o  meet t h e  modest requi rements o f  o u r  r u r a l  p o p u l a t i o n  has 
become a burdensome and agon is ing  chore p a r a l l e l e d ,  i f  n o t  
m a r g i n a l l y  e x c e l l e d ,  o n l y  by t h e  search f o r  food.  

The s p e c t a c l e  o f  ou r  women-fol k t r a v e l  l i ng l o n g  d i s t a n c e s  t o  
c o l l e c t  smal l  bundles o f  f i r e w o o d  has become a  common f e a t u r e  o f  
o u r  r u r a l  l i f e .  A l l  o f  o u r  c o u n t r i e s  a r e  faced  w i t h  s e r i o u s  
problems o f  f o r e s t  denudat ion which poses grave dangers t o  our  
environment. T h i s  area p resen ts  t h e  g r e a t e s t  cha l lenge  f o r  our  
c o u n t r i e s ;  f o r  i t s  e f f e c t s  w i l l  be f e l t  n o t  o n l y  i n  t h e  energy 
f i e l d  b u t  i n  many o t h e r  areas. I t  i s  r e g r e t t a b l e  t h a t  p lanners  
tend  t o  under r a t e ,  i f  n o t  a c t u a l l y  ignore ,  t h e  impor tance o f  
t h i s  commodity. 

The genera l  area o f  New and Renewable Sources o f  Energy (NRSE) 
ho lds  meaningfu l  p rospec ts  f o r  meet ing some o f  our  energy 
requi rements . 

The c l i m a t i c  c o n d i t i o n s  o f  ou r  r e g i o n  render  v i a b l e  t h e  
harness ing  o f  t h e  sun, wind and o t h e r  resources f o r  energy 
s u p p l i e s .  But,  much as we recognise,  and indeed, emphasize t h e  
p o t e n t i a l  r o l e  o f  NRSE i n  o u r  economies, I must sound a  word o f  
c a u t i o n .  A t  t h e  i n t e r n a t i o n a l  l e v e l ,  t h e r e  i s  a  growing tendency 
t o  promote NRSE as t h e  s o l u t i o n  t o  T h i r d  World energy problems; 
w h i l s t  a t  n a t i o n a l  l e v e l s  t h e  tendency i s  t o  o f f e r  NRSE as a  
s o l u t i o n  t o  r u r a l  energy problems. I n  o t h e r  words NRSE become t h e  
energy o f  t h e  poor  w h i l s t  the  e s t a b l i s h e d  commercial energ ies  a r e  



channelled to assuage the insa t i ab le  appe t i t e s  of the r ich .  In 
order to  avoid the consolidation and perpetuation of present 
energy imbalances, a l l  forms of energy must be equitably 
d i s t r ibu ted  to a l l  s ec to r s  of the economy and the socie ty .  

Cde. Chairman, I  have attempted, in the foregoing, to  expose the 
c h a r a c t e r i s t i c  f ea tu res  of the energy sector  in our region and 
the problems a t tendant  there to .  I  have not attempted to  o f fe r ,  
l e t  alone prescr ibe ,  so lut ions  to  those problems. I  would urge 
t h a t  t h i s  seminar be a  forum f o r  seeking down-to-earth practical  
so lut ions  to  problems, r a the r  than becoming a  forum f o r  
high-sounding academic or  p01 i  t i c a l  pontif i ca t ions .  Our people 
need energy now, not tomorrow; and we must pave the way f o r  
meeting t h a t  need. 

In conclusion, Cde. Chairman, I would l i k e  to  express our 
g r a t i t u d e , i . e .  SADCC's g ra t i tude ,  t o  the Beijer  I n s t i t u t e  and the 
Swedish International  Development Agency f o r  sponsoring and 
funding t h i s  seminar. Our g ra t i tude  a l so  goes to  the SADCC 
s e c r e t a r i a t  f o r  i t s  ass is tance  in the  pract ica l  arrangements f o r  
t h i s  gathering.  We a re  a l so  grateful  to the various experts ,  both 
national and in ternat ional  who worked so hard to produce a  wealth 
of background documentation, without which our task here would be 
well nigh impossible. 

F inal ly ,  i t  gives me g rea t  pleasure to declare open t h i s  SADCC 
Energy Seminar, and I  wish us success in  our del ibera t ions .  

Thank you. 



1. INTRODUCTION 

T h i s  document p r o v i d e s  a  background summary o f  t h e  energy 
s i t u a t i o n  i n  each o f  t h e  n i n e  c o u n t r i e s  compr is ing  t h e  Southern 
A f r i c a n  Development C o o r d i n a t i o n  Conference (SADCC), and 
i d e n t i f i e s  o p p o r t u n i t i e s  f o r  c o o p e r a t i v e  r e g i o n a l  energy 
p lann ing .  The o b j e c t i v e  i s  t o  c o n t r i b u t e  t o  t h e  e v o l v i n g  SADCC 
d i s c u s s i o n s  on energy c o o p e r a t i o n  by p r o v i d i n g  a  summary o f  t h e  
c u r r e n t  supp ly  and demand p i c t u r e  and a  g l impse  o f  t h e  long- range 
p a t t e r n s ,  and by  r a i s i n g  i s s u e s  f o r  ongoing d i s c u s s i o n  and 
a c t i o n .  

l . A  SADCC 

SADCC was f o r m a l l y  founded a t  a  Summit Conference i n  Lusaka i n  
A p r i l ,  1930. The member c o u n t r i e s  a re :  

The Peop le ' s  Repub l i c  o f  Angola; 
The Repub l i c  o f  Botswana; 
The Kingdom o f  Lesotho; 
The Republ i c  o f  Malawi ; 
The Peopl e  ' S  Republ i c  o f  Mozambique; 
The Kingdom o f  Swazi l  and; 
The U n i t e d  Repub l i c  o f  Tanzania; 
The Republ i c  o f  Zambi a; 
The Republ i c  o f  Zimbabwe. 

The found ing  d e c l a r a t i o n  s igned  i n  Lusaka, e n t i t l e d  Southern 
A f r i c a :  Toward Economic L i b e r a t i o n ,  g i v e s  f o u r  o b j e c t i v e s  f o r  
SADCC: 

( a )  Reduct ion o f  economic dependence, p a r t i c u l a r l y ,  b u t  n o t  
o n l y ,  on t h e  Repub l i c  o f  South A f r i c a ;  

( b )  The f o r g i n g  o f  l i n k s  t o  c r e a t e  a  genuine and e q u i t a b l e  
r e g i o n a l  i n t e g r a t i o n ;  

( c )  The m o b i l i s a t i o n  o f  resources  t o  promote the  
imp lementa t ion  o f  n a t i o n a l ,  i n t e r s t a t e  and r e g i o n a l  
p o l i c i e s ;  

( d )  Concerted a c t i o n  t o  secure i n t e r n a t i o n a l  co- opera t ion  
w i t h i n  t h e  framework o f  a  s t r a t e g y  f o r  economic 
l i b e r a t i o n .  

I n  p u r s u i t  o f  these goals ,  SADCC has e s t a b l i s h e d  an i n s t i t u t i o n a l  
framework which i n c l u d e s :  

( a )  A  Summit Meet ing o f  t h e  Heads o f  S t a t e  and/or  Government 
o f  t h e  Member S ta tes  meet ing a n n u a l l y  and c h a i r e d  by one 
o f  them - Botswana f o r  1981-84; 



( b )  A  Counci l  o f  M i n i s t e r s  t o  superv ise  t h e  programme o f  
SADCC, a1 so meet ing  a t  l e a s t  a n n u a l l y  and p r e s i d e d  over  
by a  Chairman and V i  ce-Chai rman e l e c t e d  f rom among t h e i r  
number - Botswana and Zimbabwe f o r  1981; 

( c )  A  S tand ing  Committee o f  O f f i c i a l s  t o  s e r v i c e  t h e  Counci l  
o f  M i n i s t e r s ,  w i t h  subcommittee (e.g. w i t h  r e s p e c t  t o  
the  v e t e r i n a r y ,  manpower and i n d u s t r i a l  c o o r d i n a t i o n  
s e c t o r s )  meet ing  r e g u l a r l y  w i t h  t h e  S t a t e s  h01 d i  ng 
de lega ted  r e s p o n s i b i l i t y  f o r  t h e  s e c t o r  and r e p o r t i n g  
back t o  t h e  Standing Committee o f  O f f i c i a l s ;  

( d )  S e c t o r a l  Commissions e s t a b l i s h e d  by  t h e  Summit through 
i n t e r s t a t e  Convention t o  cover  programmes i n  h i g h  
p r i o r i t y  f u n c t i o n a l  programme areas, o f  which t h e  f i r s t  
i s  t h e  Southern A f r i c a  T r a n s p o r t  and Communications 
Commission (SATCC), based i n  Maputo; 

( e )  A  S e c r e t a r i a t  headed by  an Execu t i ve  Secre ta ry  t o  
s e r v i c e  t h e  SADCC i n s t i  t u t i o n s  and c o o r d i n a t e  SADCC 
programme implementat ion,  t o  come i n t o  o p e r a t i o n  i n  J u l y  
1982 based i n  Gaborone, w i t h  a  Zimbabwean as t h e  f i r s t  
Execu t i ve  Secre ta ry .  

(Southern A f r i c a n  Development Coord ina t ion :  
From Dependence and Pover ty  Toward Economic L i b e r a t i o n ,  SADCC, 
B1 a n t y r e  1981) 

A  number o f  programme areas have now been created,  w i t h  
c o o r d i n a t i o n  r e s p o n s i b i l i t y  i n  each area de lega ted  t o  a  member 
c o u n t r y  (e.g. T r a n s p o r t  and Communication t o  Mozambique, Food 
S e c u r i t y  t o  Zimbabwe, I n d u s t r i a l  Development t o  Tanzania, 
Development Fund t o  Zambia, Manpower Development t o  Swaziland, 
Crop Research t o  Botswana). 

l . B  P r o j e c t  Background 

The government o f  Angola i s  t h e  SADCC c o o r d i n a t i n g  c o u n t r y  f o r  
Energy Development and Conservat ion.  I n  A p r i l ,  1982, p lans  f o r  a  
SADCC Energy Seminar t o  be h e l d  November 29 through December 3, 
1982, were f i n a l i z e d .  The seminar, e n t i t l e d  Energy Redevelopment 
i n  Southern A f r i c a :  O p p o r t u n i t i e s  and C o n s t r a i n t s ,  was t o  be 
convened by  Angola and hos ted  by  Zimbabwe. 

I t  was agreed t h a t  t h e  Terms o f  Reference f o r  t h e  meet ing would 
be : 

( a )  To assess t h e  n a t i o n a l  energy budgets o f  t h e  SADCC 
Member Coun t r ies  and p r o j e c t  these budgets t o  t h e  year  
2000. 



( b )  To p l a c e  emphasis on b o t h  t h e  demand and supp ly  o f  
t r a d i t i o n a l  and commerci a1 energy sources.  

( c )  To c o n s i d e r  t h e  o p p o r t u n i t i e s  and c o n s t r a i n t s  o f  c u r r e n t  
energy development. 

( d )  To c o n s i d e r  i s s u e s  o f  human resources  and t e c h n i c a l  
devel opment. 

( e )  To e v a l u a t e  t h e  i n d u s t r i a l  demand f o r  commercial energy. 

( f )  To r e v i e w  a l l  s e c t o r a l  energy requi rements,  across SADCC 
c o u n t r i e s ,  t o  t h e  y e a r  2000. 

( g )  To f o r m u l a t e  p l a n n i n g  requi rements t h a t  enhance SADCC 
energy i n t e g r a t i o n .  

The B e i j e r  I n s t i t u t e  was commissioned t o :  

(1) Prov ide  o v e r a l l  energy accounts f o r  SADCC; 

( 2 )  B u i l d  those accounts on n a t i o n a l  energy r e p o r t s ;  

( 3 )  P rov ide  a  d e t a i l e d  a n a l y s i s  o f  t h e  energy requi rements 
o f  f u t u r e  i n d u s t r i a l  development; 

( 4 )  S o l i c i t  f rom t h e  member s t a t e s  a  p o l i c y  s tatement  about  
f u t u r e  energy d i r e c t i o n s ;  

( 5 )  Prepare a  s y n t h e s i s  document on SADCC energy p lann ing ;  

( 6 )  Make t h i s  m a t e r i a l  a v a i l a b l e  f o r  a  SADCC energy meet ing 
convened i n  Harare i n  November, 1982. 

T h i s  r e p o r t  c o n s t i t u t e s  t h e  s y n t h e s i s  document ( I t e m  5 ) .  

Nine c o u n t r y  e x p e r t s  were ass igned t o  complete t e c h n i c a l  
background papers on t h e  n a t i o n a l  energy balances.  Table 1 
i d e n t i f i e s  t h e  l e a d  au thor  f o r  each c o u n t r y  paper. 

These papers were used as resource  m a t e r i a l s  f o r  deve lop ing  t h e  
o v e r a l l  SAOCC energy balances wh ich  a re  p resen ted  i n  t h i s  r e p o r t .  
I n  a d d i t i o n ,  back-ground m a t e r i a l  was commissioned on t h e  a l l i e d  
areas o f  t r a n s p o r t  ( C o l i n  Stoneman) and f o r e s t r y  ( B a r r y  Van 
Gel d e r ) .  A ma jo r  s tudy  was under taken o f  i n d u s t r i a l  development 
and f u t u r e  energy requi rements (R ichard  P e e t ) .  F i n a l l y ,  a  rev iew 
o f  t h e  demographic c o n d i t i o n s  o f  t h e  SADCC member c o u n t r i e s  was 
under taken t o  enable t h e  team t o  d e r i v e  p r o j e c t i o n s  o f  f u t u r e  
energy use t o  t h e  y e a r  2000 (Nancy F o l b r e ) .  



TABLE 1 

Lead A u t h o r s  Of Background Documents 

C o u n t r y  Lead A u t h o r  

Ango la  
Botswana 
Leso tho  
Mal awi  
Mozambique 
Swazi l and 
Tanzan ia  
Zambi a  
Zimbabwe 

Bhagavan 
W i  s n e r  
F ro1  i c h  
Scobey 
Munsl ow 
Munsl  ow 
Openshaw 
Susman 
H o s i e r  

The sys tem employed t o  g e n e r a t e  t h e s e  n a t i o n a l  e n e r g y  accoun ts  i s  
t h e  LEAP e n e r g y  a c c o u n t i n g  system. The sys tem was deve loped  f o r  
s p e c i f i c  use i n  d e v e l o p i n g  c o u n t r i e s  b y  t h e  Energy  Systems 
Research Group f o r  t h e  B e i j e r  I n s t i t u t e .  The a c c o u n t i n g  sys tem 
b a l a n c e s  demand and s u p p l y  i n  t h e  base y e a r .  T h e r e a f t e r ,  a  
b u s i n e s s- a s- u s u a l  o r  Base Case s c e n a r i o  i s  p r e s e n t e d  a g a i n s t  
w h i c h  a  v a r i e t y  o f  p o l i c y  i n t e r v e n t i o n s  and s p e c i f i c  p r o j e c t s  
c o u l d  b e  t e s t e d .  I n  June o f  1982, t h e  Energy  Systems Research 
Group p roduced  a  f i r s t  a p p r o x i m a t e  s e t  o f  e n e r g y  ba lances  f o r  
SADCC, u s i n g  e x i s t i n g  U.N.  d a t a  and supp lemen ta ry  sou rces .  These 
e s t i m a t e s  were t h e n  r e v i s e d  a f t e r  t h e  f i e l d  r e p o r t s  were  
p roduced .  

The a c t u a l  and p r o j e c t e d  e n e r g y  use and s u p p l y  f i g u r e s  c o n t a i n e d  
i n  t h i s  v01 ume r e f l e c t  t h e  p r o j e c t  t e a m ' s  b e s t  c u r r e n t  e s t i m a t e s  
based on t h e  a v a i l a b l e  da ta ,  i d e n t i f i a b l e  t r e n d s ,  and e n e r g y  
s e c t o r  p l a n s .  The a n a l y s i s  p r o v i d e s  an o v e r v i e w  o f  e v o l v i n g  
n a t i o n a l  e n e r g y  f l o w  p a t t e r n s ,  and a  b a s i s  f o r  t h e  i n i t i a l  
i n d e n t i f i c a t i o n  o f  t h e  m a j o r  o p p o r t u n i t i e s  and i s s u e s  f o r  t h e  
o n g o i n g  e n e r g y  c o o r d i n a t i o n  agenda. 

I n  a d d i t i o n  t o  t h e  t e c h n i c a l  pape rs  on each c o u n t r y ,  t h e  r e l e v a n t  
a u t h o r i t i e s  i n  each  o f  t h e  SADCC member c o u n t r i e s  comp le ted  
p a p e r s  on t h e i r  own r e s p e c t i v e  e n e r g y  p o l i c y .  These papers  a r e  
i n c l u d e d  i n  t h i s  vo lume and t h e y  were used  t o  i n f o r m  t h e  c u r r e n t  
d i s c u s s i o n .  I n  p a s s i n g ,  we w o u l d  w i s h  t o  n o t e  t h e  c o m p l e x i t y  o f  
i n s t i t u t i o n a l  s t r u c t u r e s  h01 d i n g  r e s p o n s i  b i l  i ty f o r  e n e r g y  w i t h i n  
each  member s t a t e .  
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l . C  Repor t  P lan  

The body o f  t h e  r e p o r t  beg ins  w i t h  a  d i s c u s s i o n  o f  energy demand 
i n  S e c t i o n  2. The c u r r e n t  s i t u a t i o n  i s  descr ibed  f o r  each c o u n t r y  
and f o r  t h e  r e g i o n  as a  whole. P a t t e r n s  across SADCC and s p e c i f i c  
c o u n t r y  v a r i a t i o n s  a r e  d iscussed.  The r e s u l  t s  o f  d e t a i l e d  
p r o j e c t i o n s  t o  t h e  y e a r  2000 a r e  then p resen ted  and long- te rm 
p a t t e r n s  i d e n t i f i e d .  I n  Sec t ion  3, t h e  energy resource  s i d e  i s  
descr ibed  and r e g i o n a l  energy suppl y/demand balances f o r  ma jo r  
f u e l s  a r e  d iscussed.  

Based on these r e s u l t s ,  a  s e t  o f  energy p o l i c y  i ssues  and broad 
s t r a t e g i c  energy p1 anning o p t i o n s  a r e  d iscussed i n  Sec t ion  4 .  
F i n a l l y ,  S e c t i o n  5 i s  devoted t o  i d e n t i f y i n g  some o p t i o n s  f o r  
enhanced i n s t i t u t i o n a l  coopera t ion  on energy p1 anning and 
sugges t ing  p o s s i b i l i t i e s  f o r  f u r t h e r  a c t i o n .  

A d d i t i o n a l l y ,  d e t a i l e d  c o u n t r y - s p e c i f i c  i n f o r m a t i o n  i s  presented 
i n  t h e  form o f  computer o u t p u t  t a b l e s  i n  t h e  Annex. Since t h e  
reader  may w i s h  t o  r e f e r  t o  t h e  m a t e r i a l  presented i n  t h e  Annex 
a t  v a r i o u s  t imes,  e i t h e r  d u r i n g  o r  a f t e r  r e a d i n g  t h e  main body o f  
t h i s  r e p o r t ,  a  b a s i c  d e s c r i p t i o n  o f  t h e  energy account t a b l e s  i s  
g i v e n  i n  S e c t i o n  2. 





2. ENERGY DEMAND 

I n  t h i s  s e c t i o n ,  es t imates  o f  c u r r e n t  and p r o j e c t e d  end-use 
energy requi rements a r e  r e p o r t e d .  The o b j e c t i v e  i n  deve lop ing  
these e s t i m a t e s  i s  t o  g i v e  a  sys temat i c  p r e s e n t a t i o n  o f  t h e  main 
con tours  o f  t h e  n a t i o n a l  energy p i c t u r e s  and thereby  p r o v i d e  an 
i n i t i a l  q u a n t i t a t i v e  b a s i s  f o r  p01 i c y  d i s c u s s i o n s .  

The accuracy o f  t h e  r e s u l t s  and t h e  l e v e l  o f  d e t a i l  a re  
c o n s t r a i n e d  by l i m i t a t i o n s  on t h e  e x i s t i n g  energy-use d a t a  base 
(summarized i n  t h e  c o u n t r y  r e p o r t s  p repared  by  t h e  p r o j e c t  team). 
To v a r y i n g  e x t e n t s ,  each c o u n t r y  c o u l d  b e n e f i t  f rom improved, 
more d e t a i l e d  and c e n t r a l i z e d  energy i n f o r m a t i o n  management 
procedures.  T h i s  i s  p a r t i c u l a r l y  t h e  case w i t h  r e s p e c t  t o  da ta  on 
the  uses and sources o f  t r a d i t i o n a l  f u e l s  ( fue lwood and 
a g r i c u l t u r a l  r e s i d u e s )  where, a t  bes t ,  crude es t imates  a re  
a v a i l  a b l e  and, a t  worst ,  t y p i c a l  va lues  f rom re1  a ted  s t u d i e s  must 
be employed. Never the less,  the  energy accounts do p r o v i d e  a  
s u f f i c i e n t l y  c l e a r  p i c t u r e  o f  t h e  e v o l v i n g  energy s i t u a t i o n  i n  
each c o u n t r y  f o r  t h i s  i n i t i a l  s tage o f  t h e  energy p o l i c y  process.  
That  p i c t u r e  c o u l d  be sharpened a t  a p p r o p r i a t e  j u n c t u r e s  i n  the  
n a t i o n a l  and r e g i o n a l  p1 anning c o n t e x t s .  

2 . A  N a t i o n a l  

The energy requ i rement  a n a l y s i s  has been per formed by use o f  a  
computer-based energy assessment t o o l  - t h e  LDC Energy 
A1 t e r n a t i v e s  P lann ing  (LEAP) System. T h i s  a l l o w s  f o r  the  
sys temat i c  p rocess ing  o f  da ta  and f o r  t h e  development o f  c u r r e n t  
energy f l o w  p a t t e r n s  and long- range demand f o r e c a s t s . *  The 
p r o j e c t  e f f o r t  has generated a  p r o d i g i o u s  amount o f  i n f o r m a t i o n  
on energy use p a t t e r n s .  That i n f o r m a t i o n  has been d i s t i l l e d  and 
summarized i n  t h e  Annex a t  t h e  back o f  t h i s  r e p o r t .  

The Annex c o n s i s t s  o f  n i n e  computer o u t p u t  t a b l e s  f o r  each o f  the  
SADCC member c o u n t r i e s .  These a r e  grouped f o r  each c o u n t r y  i n  t h e  
o r d e r  shown i n  Table 2. 

* LEAP has been used p r i m a r i l y  as an energy accoun t ing  t o o l  i n  
t h i s  e x e r c i s e .  I n  d e t a i l e d  p l a n n i n g  e f f o r t s ,  o t h e r  o f  i t s  modules 
(demographic, a g r i c u l t u r a l  , c o s t / b e n e f i  t, biomass resources)  a re  
u s e f u l  i n  g e n e r a t i n g  scenar ios  and i d e n t i f y i n g  and e v a l u a t i n g  
s t r a t e g i c  o p t i o n s .  These a p p l i c a t i o n s  were beyond t h e  scope o f  
t h e  c u r r e n t  e f f o r t .  



TABLE 2 

Sequence O f  Output  Tables I n  Annex Repor t  For  Each Country 

Output  Table Name 

1. 1980 Energy Balance 
2.  1980 D e t a i l e d  Consumption 
3. 1990 Energy Balance 
4. 1990 D e t a i l e d  Consumption 
5.  Forecas t  N a t i o n a l  Consumption 
6. Forecas t  Sec to ra l  Consumption 
7.  E l e c t r i c a l  Generat ion Summary 
8. Petro leum Sources and Uses 
9. Requirements i n  Phys ica l  U n i t s  

The f i r s t  o u t p u t  t a b l e ,  t h e  1980 Energy Balance, t r a c e s  t h e  
energy f l o w s  f rom p r i m a r y  resource  requi rements (-, crude o i l ,  
impor ted  pe t ro leum products ,  fue lwood) ,  th rough  energy convers ion  
processes (e.g., e l e c t r i c  genera t ion ,  charcoa l  k i l n s ,  pet ro leum 
r e f i n e r y ) ,  t o  aggregate f i n a l  consumption by  energy users.  I t  
takes account  o f  convers ion  and o t h e r  losses .  T h i s  s t r u c t u r e  i s  
shown schemat ica l  l y  i n  F i g u r e  1. 

The second o u t p u t  t a b l e  i n  t h e  Annex sequence i s  the  1980 
D e t a i l e d  Consumption. The aggregate f i n a l  consumption o f  f u e l s  
r e p o r t e d  i n  t h e  1980 Energy Balance i s  composed o f  t h e  
consumptions o f  a  v a r i e t y  o f  u l t i m a t e  uses ("end- uses" )  across 
t h e  economic s e c t o r s  t h a t  comprise t h e  n a t i o n a l  economy. The 
breakdown i n t o  s e l e c t e d  sec to rs ,  subsectors,  and end-uses i s  the  
s u b j e c t  o f  t h e  1980 D e t a i l e d  Consumption t a b l e .  

Wi th s u f f i c i e n t  i n f o r m a t i o n ,  i t  i s  p o s s i b l e  t o  develop 
cons iderab le  d e t a i l  on energy consumption by s e c t o r  (e.g., 
household, i n d u s t r y ) ,  subsec to r  (U, income group, p r o d u c t  
c a t e g o r y ) ,  end-use (=, cooking,  process h e a t ) ,  and dev ice  
(e.g., s tove  type,  process d e s i g n ) .  Whi le  such d e t a i l  can be 
q u i t e  u s e f u l  i n  n a t i o n a l  energy p l a n n i n g  (we r e t u r n  t o  t h i s  i ssue  
i n  Sec t ion  5 ) ,  t h e  a v a i l a b l e  i n f o r m a t i o n  base suppor ted o n l y  the  
l i m i t e d  d i s a g g r e g a t i o n  shown i n  Table 3, below. The f u e l  
consumption r e s u l t s  a r e  most r e l i a b l e  f o r  t h e  commercial f u e l s  a t  
t h e  s e c t o r a l  l eve1 s Both subsec to ra l  breakdowns and t r a d i t i o n a l  
f u e l  es t imates  a r e  more s p e c u l a t i v e  a t  t h i s  t ime.  

The t h i r d  and f o u r t h  o u t p u t  t a b l e s ,  appear ing i n  the  Annex and 
l i s t e d  i n  Table 2 above, g i v e  the  p r o j e c t e d  Energy Balance and 
D e t a i l e d  Consumption, r e s p e c t i v e l y ,  f o r  1990. The f i f t h  d i s p l a y s  
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FIGURE 1. 

SCHEMA OF ENERGY FLOWS 

tesource 
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I End-Use Consumption I 



TABLE 3 

DEMAND CATEGORIES EMPLOYED 

Sec to r  Subsector/End-Use* 

Urban Household Cooking 
L i g h t i n g  
Other 

Rura l  Household Cooking 
Other 

A g r i c u l t u r e  Large 
Small 

Indus t r y  Large 
Urban I n f o r m a l  
Rura l  Cot tage 
C o n s t r u c t i o n  
Rura l  Poles 

Commercial / I n s t i  t u t i o n a l  A1 l 

T r a n s p o r t a t i o n  Road ( p r i v a t e ,  pub1 i c )  
R a i l  (passenger, f r e i g h t )  
Ai r 
Sea 

* These i n  t u r n  a r e  broken down by t h e  f u e l  types u t i l i z e d  
a t  t h e  end-use. 



the  f o r e c a s t  o f  n a t i o n a l  consumption f o r  each ma jo r  f u e l  t o  t h e  
year  2000, w h i l e  t h e  s i x t h  p rov ides  t h e  f u e l  f o r e c a s t  by demand 
s e c t o r .  

The seventh o u t p u t  t a b l e  r e p o r t s  t h e  p r o j e c t i o n s  o f  the  e l e c t r i c  
g e n e r a t i o n  system f o r  each coun t ry .  A n t i c i p a t e d  c a p a c i t y  and 
o u t p u t  f o r  each type  o f  g e n e r a t i n g  f a c i l i t y  i s  shown, a long  w i t h  
peak demand, system r e s e r v e  margin ( c a p a c i t y  i n  excess o f  peak 
demand), and e l e c t r i c a l  energy requ i rements .  The e i g h t h  o u t p u t  
t a b l e  p r o j e c t s  t h e  sources and uses o f  petroleum, i n c l u d i n g  
r e f i n e r y  o u t p u t ,  i m p o r t  requi rements,  and e x p o r t  l e v e l  S .  F i n a l l y ,  
the  n i n t h  o u t p u t  t a b l e  r e s t a t e s  t h e  n a t i o n a l  energy requ i rement  
i n  p h y s i c a l  u n i t s  r a t h e r  than  t h e  energy u n i t s  ( p e t a j o u l e s )  used 
i n  t h e  o t h e r  t a b l e s .  

The reader  i n t e r e s t e d  i n  t h e  d e t a i l e d  f i n d i n g s  i s  r e f e r r e d  t o  t h e  
annex c o m p i l a t i o n s  and t h e  i n d i v i d u a l  c o u n t r y  r e p o r t s .  The 
subsec t ions  below a r e  r e s t r i c t e d  t o  a  summary o f  t h e  r e s u l t s .  

2.B The C u r r e n t  P i c t u r e  

Before b r i e f l y  r e v i e w i n g  t h e  s t r u c t u r e  o f  energy demand f o r  each 
member coun t ry ,  we s h a l l  cons ider  t h e  SADCC r e g i o n  as a  whole. 
The SADCC c o u n t r i e s  had a  j o i n t  p o p u l a t i o n  o f  57.5 m i l l i o n  i n  
1980, and an average gross n a t i o n a l  p r o d u c t  o f  about  US $380 p e r  
c a p i t a .  The t o t a l  I 9 8 0  f i g a l  consumption o f  energy* was 1456 PJ 
o r  about  25 GJ (25 X 10 j o u l e s )  per  c a p i t a .  Th is  conver ts  t o  
about  850 kg coa l  e q u i v a l e n t  (KgCe) p e r  c a p i t a .  O f  t h i s  t o t a l ,  
306 PJ (180 KgCe per  c a p i t a )  o r  21 p e r  c e n t  i s  consumed as 
s o- c a l l e d  "commercial f u e l  S " ,  p r i m a r i l y  e l e c t r i c i t y ,  coa l ,  and 
pe t ro leum products .**  F u l l y  79 per  c e n t  o f  f i n a l  consumption i s  
d e r i v e d  f rom t r a d i t i o n a l  f u e l s  - biomass i n  t h e  form o f  fuelwood, 
charcoa l ,  and c r o p  and animal r e s i d u e .  Not  s u r p r i s i n g l y ,  g i ven  
i t s  rough g l o b a l  c o r r e l a t i o n  w i t h  p e r  c a p i t a  economic ou tpu t ,  t h e  
p e r  c a p i t a  commercial f u e l  consumption i n  t h e  SADCC r e g i o n  i s  
r e l a t i v e l y  s m a l l .  A t  t h e  o t h e r  extreme, by  c o n t r a s t ,  t h e  per  
c a p i t a  f i n a l  energy consumption f o r  Sweden and t h e  U.S. a r e  about  
4500 and 9000 KgCe, r e s p e c t i v e l y .  

* F i n a l  consumption, i t  may be r e c a l l e d ,  i n c l u d e s  f u e l s  
u t i l i z e d  a t  t h e  end-use. I t does n o t  i n c l u d e  energy l o s s e s  i n  
d i s t r i b u t i o n  o r  i n  convers ion  t o  f i n a l  f u e l  forms (e.g., 
e l e c t r i c a l  genera t ion ,  charcoal  p roduc t ion ,  pet ro leum 
r e f i n i n g ) .  

** Animate forms o f  power (animal and human) a r e  n o t  i n c l u d e d  i n  
t h e  energy accoun t ing  i n  t h i s  r e p o r t .  



TABLE 4 

1980 FINAL ENERGY CONSUMPTION (PJ) (l) 
AND 

AVERAGE ANNUAL GROWTH RATE 1980-2000 (%/Year) 

Swaziland 

(l) 1 PJ (peta-joule) = .034 million tonnes coal equivalent = .022 
million tonnes oil equivalent. 

(2) 
Final consumption only (W,  coal figures do not include coal 
used for electricity generation). 

* Figures may not sum to totals due to rounding. 



TABLE 5 

SELECTED PER CATITA ENERGY USE STATISTICS 

9 
("1 GJ ( g i g a - j o u l e )  = 1 0  J = .034 t o n n e s  c o a l  e q u i v a l e n t  = .022 t o n n e s  

o i l  e q u i v a l e n t .  

( " ~ o t a l  wood r equ i r emen t s  ( i n c l u d e s  wood f o r  c h a r c o a l  p r o d u c t i o n ,  c o n s t r u c t i o n ,  
i n d u s t r i a l  p u r p o s e s ,  and l o s s e s ) .  

(3)1979 F i g u r e .  



TABLE 6 

l980 SECTORAL BREAKDOWN OF FINAL CONSUMPTION 
(PJ and % )  * 

Figures may not sum to totals due to rounding 



The breakdown o f  t o t a l  energy consumption i n t o  commercial and 
t r a d i t i o n a l  f u e l s  i s  p resen ted  i n  Table 4 f o r  each coun t ry ,  a long  
w i t h  t h e  SADCC summation. Per c a p i t a  energy s t a t i s t i c s  a re  
presented i n  Table 5, where we see t h a t  t h e  average 1980 
consumption per  c a p i t a  i n  t h e  SADCC area  was 279 KWH o f  
e l e c t r i c i t y ,  60 k i l og rams o f  coal  and petro leum, and 1 c u b i c  
meter  o f  wood. 

While Tables 4 and 5 g i v e  t h e  n a t i o n a l  and r e g i o n a l  f i n a l  energy 
demand es t imates  broken down by t ype  o f  f u e l ,  Table 6 d i s p l a y s  
the  s e c t o r a l  components o f  t o t a l  requ i rements .  There, i t  w i l l  be 
seen t h a t  over  one- ha l f  o f  SADCC energy consumption i s  i n  r u r a l  
households, p r i m a r i l y  i n  the  form o f  fuelwood. One q u a r t e r  o f  
energy requ i rements  s e r v i c e  t h e  i n d u s t r i a l  sec to r ;  here p r i m a r i l y  
commercial f u e l  S a r e  consumed. The rema in ing  requi rements a r e  
spread over  t h e  urban household ( 4  p e r  c e n t ) ,  a g r i c u l t u r e  ( 6  p e r  
c e n t ) ,  commercial / i n s t i  t u t i o n a l  ( 4  p e r  c e n t ) ,  and t r a n s p o r t a t i o n  
( 6  per  c e n t )  s e c t o r s .  

The d i s c u s s i o n s  above on SADCC-wide energy demands masks some 
s t r i k i n g  v a r i a t i o n s  between t h e  member c o u n t r i e s .  For  example, 
Table 5 d i s p l a y s  t h e  range i n  p o p u l a t i o n  (.56 m i l l i o n  f o r  
Swazi land t o  17.93 m i l l i o n  f o r  Tanzania) and GNP p e r  c a p i t a  (US 
$230 f o r  Malawi t o  US $910 f o r  Botswana). T o t a l  annual p e r  c a p i t a  
energy consumption i s  seen t o  v a r y  s u b s t a n t i a l l y  about t h e  25 GJ 
SADCC average, w i t h  Angola and Lesotho a t  14.9 and 18.0 GJ, 
r e s p e c t i v e l y ,  and Zimbabwe and Swazi land a t  33.0 and 42.8 GJ, 
r e s p e c t i v e 1  y .  

TABLE 7 

1980 Per C a p i t a  Commercial Fuel Demand 
(K i log ram Coal E q u i v a l e n t )  

Country Per Cap i ta  Demand 

Angol a  
Botswana 
Lesotho 
Mal awi 
Mozambique 
Swazi l and 
Tanzania 
Zambia 
Zimbabwe 

SADCC 180 



The commerci a1 f u e l  percentage o f  t o t a l  consumption, wh ich  
averages 21 p e r  c e n t  f o r  SADCC, spans a  range f rom around 6-10 
per  c e n t  (Malawi,  Tanzania and Mozambique) t o  over  40 per  c e n t  
(Botswana, Swazi l  and, Zambia and Zimbabwe). Annual pe r  c a p i t a  
e l e c t r i c i t y  consumption v a r i e s  by an o r d e r  o f  magnitude w i t h  f o u r  
c o u n t r i e s  i n  t h e  500 t o  1000 KWH range (Botswana, Swaziland, 
Zambia and Zimbabwe) and t h e  o t h e r s  a l l  l e s s  than  100 KWH. 
S i m i l a r l y ,  wide v a r i a t i o n  i n  t h e  p a t t e r n  o f  p e r  c a p i t a  coal  and 
o i l  demand w i l l  be observed i n  Tab1 e  5. The p e r  c a p i t a  commercial 
f u e l  usage i s  shown i n  Table 7. 

Wi th r e s p e c t  t o  p e r  c a p i t a  wood consuypt ion,  Table 5 r e v e a l s  a  
s c a t t e r  around t h e  SADCC average o f  1 M  p e r  c a p i t a .  However, as 
s t r e s s e d  e a r l i e r ,  t h e r e  i s  cons iderab le  u n c e r t a i n t y  i n  these 
f i g u r e s ,  and t h e y  a r e  b e s t  cons idered  i n d i c a t i v e  a t  t h e  p r e s e n t  
t ime .  

Turn ing  f rom per  c a p i t a  comparat ive s t a t i s t i c s  t o  t o t a l  n a t i o n a l  
energy demands, we may d e r i v e  f rom Table 4 t h e  percentage 
breakdowns shown below i n  Table 8. These f i g u r e s  compound t h e  
v a r i a t i o n s  i n  p o p u l a t i o n  w i t h  those i n  p e r  c a p i t a  consumption. 
The impor tance o f  Zimbabwe and Zambia i n  r e g i o n a l  commercial f u e l  
consumption i s  due t o  t h e i r  r e l a t i v e l y  h i g h  p e r  c a p i t a  l e v e l s ,  
w h i l e  Botswana and Swazi land, d e s p i t e  t h e i r  h i g h  per  c a p i t a  
l e v e l s ,  c o n t r i b u t e  o n l y  3 p e r  c e n t  each due t o  t h e i r  r e l a t i v e l y  
low popul a t i o n s .  

R e f e r r i n g  t o  Table 6, i t  w i l l  be observed t h a t  t h e  s e c t o r a l  
decomposi t o n  o f  t o t a l  n a t i o n a l  demand a1 so e x h i b i t s  v a r i a t i o n  
across c o u n t r i e s .  For  ins tance ,  t h e  r u r a l  household demand, which 
accounts f o r  54 p e r  c e n t  o f  t h e  SADCC t o t a l ,  ranges f rom 19 p e r  
c e n t  i n  Swazi land t o  73 p e r  c e n t  i n  Mozambique. T h i s  spread i s  
p a r t i a l l y  e x p l a i n e d  by  b o t h  t h e  degree o f  u r b a n i z a t i o n  (see TabJe 
9 below) and t h e  r e l a t i v e  c o n t r i b u t i o n  o f  o t h e r  s e c t o r s  i n  each 
c o u n t r y ' s  economic s t r u c t u r e .  Other f a c t o r s  i n f l u e n c i n g  t h e  
s e c t o r a l  c o n t r i b u t i o n  t o  demand a r e  t h e  i n t e n s i t y  o f  usage a t  t h e  
end-use (e.g.,  i n e f f i c i e n t  wood stoves r e q u i r e  f o u r  t o  f i v e  t imes 
more f u r  than  kerosene s toves) ,  i n d u s t r i a l  process mix, 
t r a n s p o r t a t i o n  f l e e t  c h a r a c t e r i s t i c s ,  degree o f  e l e c t r i f i c a t i o n ,  
and appl i ance s a t u r a t i o n  i n  b u i l d i n g s .  

The energy demand s i t u a t i o n  across t h e  SADCC c o u n t r i e s  shows 
c e r t a i n  common p a t t e r n s  a long  w i t h  cons iderab le  c o u n t r y - s p e c i f i c  
d i v e r s i t y .  I n  c o n s i d e r i n g  o p t i o n s  f o r  mutual cooperat ion,  these 
s p e c i a l  c h a r a c t e r i s t i c s  w i l l  need t o  be addressed i n  t h e  c o n t e x t  
o f  each c o u n t r y ' s  development t r a j e c t o r y  as w e l l  as r e g i o n a l  
s e l f - s u f f i c i e n c y  o b j e c t i v e s .  The d i s c u s s i o n  o f  energy demand has 



TABLE 8 

C o u n t r y  Demands As P e r c e n t  O f  SADCC T o t a l  

Commerci a1 T r a d i t i o n a l  
C o u n t r y  T o t a l  Fue l  S Fue l  S 

Ango la  
Botswana 
Leso tho  
Mal awi 
Mozambique 
Swazi l and 
Tanzan ia  
Zambia 
Zimbabwe 

SADCC 100.0% 100.0% 100.0% 



TABiE 9  

Urban P o p u l a t i o n  As A  Percentage O f  T o t a l  Popu la t ion  

Country  Urban Percentage 

Angol a  21.1 
Botswana 13.4 
Lesotho 9.4 
Mal awi 7.3 
Mozambi que 7 .8  
Swazi l and 14.7 
Tanzania 7.3 
Zambia 42.0 
Zimbabwe 22.7 

SADCC 14.7 

been s t a t i c  t o  t h i s  p o i n t .  The d i s c u s s i o n  o f  o p p o r t u n i t i e s  f o r  
SADCC energy i n i t i a t i v e s  i s  b e s t  p u t  i n  t h e  dynamic p e r s p e c t i v e  
o f  long- range energy requi rements,  a  s u b j e c t  t o  which we now 
t u r n .  

2.C Long-Range P r o j e c t i o n s  

P r o j e c t i o n s  o f  energy demands f o r  each o f  t h e  demand c a t e g o r i e s  
have been developed f o r  each member c o u n t r y .  Again we r e s t r i c t  
t h e  d i s c u s s i o n  here t o  a  summary o f  t h e  r e s u l t s ,  w h i l e  r e f e r r i n g  
t h e  i n t e r e s t e d  reader  t o  t h e  annex f o r  t h e  d e t a i l s .  

The key demographic assumptions employed i n  deve lop ing  t h e  
long- range p r o j e c t i o n s  a r e  presented i n  Table 10. The SADCC-wide 
average annual growth r a t e  o f  p o p u l a t i o n  i s  taken a t  3.2 p e r  
c e n t l y e a r ,  w i t h  t h e  c o u n t r y - s p e c i f i c  growth r a t e s  r a n g i n g  f rom 
2.6 t o  3.5 p e r  cen t /year .  The r a t e  o f  growth p r o j e c t e d  f o r  urban 
p o p u l a t i o n  i n  t h e  SADCC r e g i o n  (5.6 p e r  c e n t l y e a r )  i s  about  t w i c e  
t h a t  p r o j e c t e d  f o r  r u r a l  p o p u l a t i o n  (2 .6  p e r  c e n t / y e a r ) .  The 
r a t i o  o f  urban t o  r u r a l  growth r a t e s  i s  h i g h e r  s t i l l  i n  Angola 
( 3 . 1 ) ,  Swazi land (2 .5 ) ,  and Zambia ( 3 . 8 ) .  

These demographic t rends  have i m p l i c a t i o n s  f o r  t h e  f u t u r e  m ix  o f  
energy requ i rements .  The u r b a n i z a t i o n  phenomena suggest t h a t  
growth i n  commercial f u e l  requi rements i s  l i k e l y  t o  exceed growth 
i n  t r a d i t i o n a l  f u e l  requi rements.  However, i n  those c o u n t r i e s  
where charcoal  i s  used, t h e r e  i s  a  compensating f a c t o r  w i t h  



TABLE 10 

DEMOGRAPHIC/ECONOMIC ASSUMPTIONS 
(Populations and Households in Millions) 

1980 1990 2000 
- - p  

7.08 9.28 12.38 
1.49 2.62 4.37 

Rural Population 5.59 6.66 8.01 
Urban Tlouseholds 0.25 0.44 0.73 
Rural Households 0.70 0.83 1.00 
GDP Index 1.34 1.81 

0.81 1.12 1.60 
Urban Population 0.11 0.19 0.34 
Rural Population 0.70 0.93 1.26 
Urban Households 0.024 0.042 0.076 
Rural Households 0.12 0.15 0.21 
GDP Index 1.41 1.99 

Total Population 1.34 1.73 2.22 
Urban Population 0.126 0.19 0.33 
Rural Population 1.22 1.54 1.89 
Urban Households 0.030 0.045 0.078 

1.29 1.67 

Total Population 6.16 8.63 12.01 
Urban Population 0.45 0.84 1.45 
Rural Population 5.71 7.79 10.55 
Urban Households 0.11 0.20 0.34 
Rural Households 0.95 1.30 1.76 
GDP Index 1.34 1.81 

Urban Population 

1980 1990 2000 
- - p  

0.557 0.754 1.020 
Urban Population 0.082 0.169 0.262 
Rural Population 0.475 0.585 0.758 
Urban Households 0.018 0.0375 0.0582 
Rural Households 
GDP Index 1.34 1.81 

Total Population 17.93 24.77 34.03 
Urban Population 1.31 2.50 4.26 
Rural Population 16.62 22.27 29.77 
Urban Households 0.29 0.56 0.95 
Rural Households 2.77 3.71 4.96 
GDP Index 1.34 1.81 

5.77 8.08 11.28 
Urban Populatian 2.42 4:14 6.82 
Rural Populatlon 3.35 3.94 4.46 
Urban Households 0.3Q 0.51 0.84 

0.58 0.68 0.77 
1.00 1.41 1.99 

Total Population 7.40 10.49 14.73 
Urban Population 1.68 2.94 4.92 

Notes :  

P o p u l a t i o n s  f rom U n i t e d  N a t i o n s  Medium V a r i a n t  P r o j e c t i o n s  
of P o p u l a t i o n  Growth. F i e l d  team e s t i m a t e  o f  u r b a n l r u r a l  
s p l i t  f o r  Swaz i land  and Leso tho .  

Househo ld  s i z e  f rom f i e l d  r e p o r t s  were  a v a i l a b l e  (Zambia ,  
Botswana, Zimbabwe, Ango la ,  Mozambique) o r  g e n e r i c  p e r s o n s  
p e r  househo ld  (4.3 and 6 f o r  u rban and r u r a l ,  r e s p e c t i v e l y ) .  



r e s p e c t  t o  t o t a l  wood requi rements,  (see Table 11 below) s ince,  
on a  volume bas is ,  t h e r e  i s  something l i k e  an 8  t o  1 convers ion  
r a t i o  o f  wood t o  c h a r c o a l .  Charcoal i s  used p r i m a r i l y  i n  urban 
households and, i t  appears, n o r t h  o f  t h e  Zambeze R i v e r ,  a l though  
t h e r e  a r e  excep t ions ,  such as sou thern  Mozambique. Thus, Angola 
and Zambia, w i t h  r e 1  a t i v e l y  l a r g e  urban popul a t i o n s  (see Table 
g ) ,  a r e  seen i n  Table 11 t o  have t h e  l a r g e s t  percentage o f  
charcoal  usage. T h i s  has s i g n i f i c a n t  i m p l i c a t i o n s  f o r  t h e  p a t t e r n  
o f  p ressure  p u t  on wood resources,  a  s u b j e c t  t o  wh ich  we s h a l l  
r e t u r n  be1 ow. 

Another s i g n i f i c a n t  parameter a f f e c t i n g  long- range p a t t e r n s  i s  
t h e  assumed growth i n  economic o u t p u t .  The Gross Domestic Product  
(GDP) growth r a t e s  u t i l i z e d  i n  t h e  p r o j e c t i o n s  a r e  shown i n  Table 
10. The assumptions a r e  guided by  p o p u l a t i o n  growth r a t e s  and 
p r o j e c t  team judgments; as such t h e y  shou ld  be considered 
scenar ios  r a t h e r  than  p r e d i c t i o n s .  

The p r o j e c t e d  average annual growth r a t e s  o f  f i n a l  f u e l  demand 
f o r  t h e  p e r i o d  1980-2000 were p resen ted  below t h e  abso lu te  1980 
consumption e s t i m a t e s  i n  Table 4.  The SADCC-wide growth r a t e  f o r  
t o t a l  demand, commercial f u e l  demand, and t r a d i t i o n a l  demand a re  
seen t o  be 3 p e r  cen t /year ,  4 p e r  cen t /year ,  and 2 . 6  p e r  
c e n t l y e a r ,  r e s p e c t i v e l y ,  r e f l e c t i n g  t h e  u n d e r l y i n g  assumptions on 
economic and p o p u l a t i o n  growth, u r b a n i z a t i o n ,  and modern iza t ion .  
The p l a y  o f  these f a c t o r s  i n  t h e  i n d i v i d u a l  c o u n t r y  s e t t i n g ,  
a long  w i t h  t h e  v a r i a t i o n s  i n  t h e  c u r r e n t  s e c t o r a l  and f u e l  m ix  
s t r u c t u r e  o f  demand, l e a d  t o  t h e  growth r a t e s  f o r  t h e  n i n e  member 
c o u n t r i e s  shown i n  Table 4. 

W i t h i n  t h e  commercial f u e l  category,  e l e c t r i c i t y  grows t h e  
f a s t e s t  a t  4 . 7  pe r  cen t /year  due i n  p a r t  t o  modest inc reases  i n  
assumed e l e c t r i f i c a t i o n  l e v e l s  ( i n c r e a s e s  i n  household hook-ups 
by  5 t o  10  p e r  c e n t  above 1980 l e v e l s  by t h e  y e a r  2000). Coal 
usage inc reases  more r a p i d l y  than  pe t ro leum ( 4  p e r  c e n t l y e a r  
versus 3 . 7  p e r  c e n t l y e a r )  due t o  p r o j e c t e d  coal  s w i t c h i n g  i n  
b o i l e r s  i n  c o a l - r i c h  c o u n t r i e s .  

F i g u r e  2  shows g r a p h i c a l l y  t h e  p r o j e c t e d  20-year growth i n  f u e l  
requi rements w i t h i n  SADCC as a  whole and f o r  each member coun t ry .  

The long- range  f o r e c a s t  o f  n a t i o n a l  consumption i s  r e p o r t e d  i n  
Output  Table 5 i n  t h e  Annex. The d e t a i l e d  components o f  demand 
growth by s e c t o r ,  subsector ,  and f u e l  w i l l  be found f o r  each 
c o u n t r y  i n  Output  Table 6 i n  t h e  Annex. The consumption f o r  1990 
across a1 l c a t e g o r i e s  i s  i n  Output  Table 4 .  



TABLE 11 

CHARCOAL AS PERCENTAGE OF TRADITIONAL FUEL CONSUMPTION 

C o u n t r y  C h a r c o a l  P e r c e n t a g e  

A n g o l a  1 6  5 
B o t s w a n a  - 
L e s o t h o  - 
M a l a w i  1 S 
Mozambique 5 5 
Swaz i l a n d  - 
T a n z a n i a  48 
Zambia 2 1  5 
Zimbabwe - 



Figure 2 

KEY. U - A,>q",a 
B" - Borsvana 
LE - LssDthO 
m - I*a ldr l  
no - ni>iamblqur 
SW - lurrlldnd 
T* - Tanirnla 



3. ENERGY SUPPLY 

I n  t h e  p r e v i o u s  d iscuss ion ,  t h e  c u r r e n t  p a t t e r n  o f  end-use energy 
consumption was summarized f o r  each SADCC coun t ry ,  and a  scenar io  
f o r  t h e  long- range e v o l u t i o n  o f  f i n a l  f u e l  demand developed. T h i s  
s e c t i o n  rev iews  t h e  complementary i s s u e s  o f  t h e  sources o f  energy 
supply, t h e  p h y s i c a l  resource  base, and t h e  p rospec ts  f o r  
b a l a n c i n g  r e g i o n a l  f u e l  demand a g a i n s t  r e g i o n a l  resources.  

The m a t e r i a l  i s  o rgan ized  b y  resource  t y p e  r a t h e r  than  b y  
coun t ry ,  s i n c e  t h e  main t h r u s t  o f  t h e  e x e r c i s e  i n  t h i s  s e c t i o n  i s  
t o  e x p l o r e  t h e  p h y s i c a l  b a s i s  f o r  r e g i o n a l  s e l f - s u f f i c i e n c y  
( i n s t i t u t i o n a l  and economic p r e c o n d i t i o n s  a r e  d iscussed  i n  
subsequent s e c t i o n s ) .  We f i r s t  t r e a t  t h e  a v a i l a b i l i t y  o f  
commercial f u e l  resources  ( o i l ,  coa l ,  and e l e c t r i c i t y ) ,  and go on 
t o  n o t e  t h a t  c u r r e n t 1  y  p1 anned energy resource  devel opment a1 one 
i s  l i k e l y  t o  be more than s u f f i c i e n t  f o r  t h e  r e g i o n  i f  
c o o r d i n a t e d  i n t e r c h a n g e  between supp ly  and demand c e n t r e s  proves 
f e a s i b l e .  

The SADCC r e g i o n  i s  f o r t u n a t e  i n  hav ing  an abundant q u a n t i t y  and 
d i v e r s i t y  o f  exp l  o i  tab1 e  resources .  I f  s p a t i  a1 , f i nanci  a1 , and 
i n s t i t u t i o n a l  h u r d l e s  can be overcome, i t  appears t h a t  t h e  
p h y s i c a l  resource  base i s  adequate t o  s u p p o r t  a  development and 
modern iza t ion  pace beyond t h a t  assumed i n  o u r  demand f o r e c a s t  
scenar ios .  

I n  f a c t ,  t h e  SADCC r e g i o n  i s  a l r e a d y  engaged i n  a  number o f  
exchanges o f  energy commodities, b o t h  w i t h i n  i t s  boundar ies and 
beyond. F i g u r e  3 i l l u s t r a t e s  t h e  c u r r e n t  i n t e r n a t i o n a l  energy 
l i n k s  i n  which SADCC c o u n t r i e s  a r e  i n v o l v e d .  The map i l l u s t r a t e s  
t h e  c u r r e n t  min imal  p a t t e r n  o f  i n t e r n a l  energy t r a d e  l i n k s  w i t h i n  
the  r e g i o n .  As o i l  f l o w s  o u t  f rom t h e  west  c o a s t  and i n  f rom the  
e a s t  and south, e l e c t r i c i t y  i m p o r t s  ( e x c e p t  f o r  power s h a r i n g  
arrangements between Zambia and Zimbabwe a t  t h e  Kar iba  complex on 
t h e i r  common b o r d e r )  a r e  o n l y  th rough  South A f r i c a ,  and coal  
t r a d e  i s  c u r r e n t l y  dominated by  e x p o r t s  o u t s i d e  t h e  r e g i o n .  On 
the  o t h e r  hand, t h e  c u r r e n t  i n f r a s t r u c t u r e  o f  r e f i n e r i e s ,  
p i  p e l  i nes, r a i l w a y s ,  p o r t  f a c i l  i t i e s ,  and e l e c t r i c  g r i d s  a r e  t h e  
embryonic b u i l d i n g  b l o c k s  f o r  s t r o n g e r  energy l i n k a g e s  i n  t h e  
r e g i o n .  

Wi th r e s p e c t  t o  t h e  non-commercial resources  ( p r i m a r i l y  woody 
biomass), we s h a l l  n o t e  t h a t  s e r i o u s  l o c a l  resource shor tages 
have a1 ready  appeared. These a re  l i k e l y  t o  deepen i n  t h e  absence 
o f  fue lwood programmes t o  inc rease  t h e  supp ly  o f  s u s t a i n a b l e  
biomass y i e l d s ,  t o  improve the  convers ion  e f f i c i e n c y  o f  end-use 
devices,  and t o  a c c e l e r a t e  s w i t c h i n g  t o  o t h e r  f u e l s .  Much work 
needs t o  be done t o  i d e n t i f y  t h e  d e t a i l e d  c h a r a c t e r  o f  the  
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problem f o r  each c o u n t r y  and t o  d e v i s e  e f f e c t i v e  and ongoing 
i n i t i a t i v e s  f o r  address ing  t h i  S growing problem which th rea tens  
r u r a l  economic s t a b i l  i t y  and development. As we shal l discuss,  
t h e r e  i s  an i m p o r t a n t  r e g i o n a l  r o l e  here  as w e l l ,  i n  t h e  p o s s i b l e  
p r o v i s i o n  o f  a1 t e r n a t i v e  f u e l s ,  and i n  mount ing j o i n t  e f f o r t s  i n  
aspects  o f  fue lwood programme development f rom which e f f i c i e n c i e s  
and economies c o u l d  be d e r i v e d .  

By d e v o t i n g  l e s s  a t t e n t i o n  t o  o t h e r  renewable resources  o p t i o n s  - 
e.g.,  w ind  power, s o l a r  a p p l i c a t i o n s ,  biogas, b iomass- der ived 
a lcoho ls ,  and smal l  hydro  - we do n o t  i n t e n d  t o  deny t h e  i m p o r t a n t  
r o l e  t h a t  c e r t a i n  subsets o f  these can p l a y  i n  each coun t ry .  
Indeed, t h e r e  appears t o  be an i m p o r t a n t  SADCC c o o r d i n a t i v e  r o l e  
i n  c e n t r a l  i z i  ng research,  development, t r a i n i n g ,  and 
demons t ra t ion  e f f o r t s ,  and o p t i m i z i n g  t h e  d i s s e m i n a t i o n  o f  
f i n d i n g s ,  techno log ies ,  and programme o p p o r t u n i t i e s ,  t o  a v o i d  an 
unnecessary d u p l i c a t i o n  o f  e f f o r t s .  We s h a l l  r e t u r n  t o  t h i s  theme 
l a t e r ,  b u t  we w i l l  now focus  on those energy forms t h a t  a re  
l i k e l y  t o  remain predominant  up t o  t h e  end o f  t h i s  c e n t u r y .  

3.A Petro leum and N a t u r a l  Gas 

We beg in  by summarizing t h e  c u r r e n t  s i t u a t i o n  w i t h  r e s p e c t  t o  the  
uses and sources o f  o i l .  The pe t ro leum balance f o r  1980 i s  shown 
i n  Table 12 f o r  each c o u n t r y  and i s  summed t o  y i e l d  SADCC t o t a l s .  
The t a b l e  l i s t s  s e p a r a t e l y  t h e  requ i rements  f o r  crude (as an 
i n p u t  t o  r e f i n e r i e s )  and t h e  requi rements f o r  r e f i n e d  petro leum 
produc ts  ( f i n a l  demands p1 us r e f i n e r y  and d i s t r i b u t i o n  l o s s e s )  . 

Along w i t h  t h e  n a t i o n a l  requi rements,  es t imates  o f  p r o d u c t i o n ,  
impor ts ,  and e x p o r t s  a r e  g iven .  These s a t i s f y  t h e  i d e n t i t y :  

Requirements = P r o d u c t i o n  + Impor ts  - Expor ts .  The pe t ro leum 
f l o w s  a r e  shown s c h e m a t i c a l l y  i n  F i g u r e  4.  
Angola i s  t h e  o n l y  member c o u n t r y  which c u r r e n t l y  produces crude. 
Whi le  t h e r e  a r e  p r e l i m i n a r y  i n d i c a t i o n s  o f  p o s s i b l e  o i l  d e p o s i t s  
i n  o t h e r  SADCC c o u n t r i e s ,  i t  would be p ruden t  f o r  p l a n n i n g  
purposes a t  t h i s  t ime, t o  assume t h a t  t h e  o u t p u t  w i l l  come 
e n t i r e l y  f rom Angola. As Table 12 i n d i c a t e s ,  Angolan crude o i l  
p r o d u c t i o n  ( 6 . 8  m i l l i o n  t o n n e s l y e a r )  was t h r e e  t imes t h e  crude 
i m p o r t s  i n  t h e  r e s t  o f  t h e  SADCC r e g i o n  (2.19 m i l l i o n  
t o n n e s l y e a r ) .  A f t e r  s u b t r a c t i n g  i t s  own requi rements,  a v a i l a b l e  
crude f rom Angola was s t i l l  2.5 t imes these i m p o r t s .  I n  1980, the  
f o r e i g n  exchange c o s t  t o  t h e  i m p o r t i n g  SADCC c o u n t r i e s  was a lmost  
US $500 m i l l i o n  f o r  crude a lone.  

Wi th  r e g a r d  t o  r e f i n e d  o i l ,  t h e  s i t u a t i o n  i n  1980 was as f o l l o w s .  
The r e g i o n ' s  r e f i n e r y  o u t p u t  (3 .26 m i l l i o n  t o n n e s l y e a r )  was 86 
per  c e n t  o f  requ i rements  (3 .78  m i l l i o n  t o n n e s l y e a r ) .  However, 
o n e - t h i r d  o f  t h i s  o u t p u t  was expor ted  t o  t h e  r e s t - o f - t h e- w o r l d ,  
i m p l y i n g  t h a t  42 p e r  c e n t  o f  r e f i n e d  p r o d u c t  requi rements had t o  
be impor ted  w i t h  a d d i t i o n a l  f o r e i g n  exchange burdens. 



TABLE 12 

PETROLEUM RESOURCE SUMMARY 
(Million Tonneslyear) 

Crude* 
Ref ined 

3otswana 
Crude 

esotho 
Crude 
Refined 

Malawi 
Crude 
Refined 

Mozambique 
Crude 
Refined 

Swaziland 
Crude 
Refined 

Tanzania 
Crude 
Refined 

Zambia 
Crude 
Refined 

Zimbabwe 
Crude 
Refined 

<ADCC 
Crude 
Refined 

'r 
Angola's resource base and near term productionpotential for crude oil has been estimated 
to be 400 million tonnes total recoverable (technologically exploitable) resources and 
2500 million tonnes overall potential (theoretically feasible). 

1980 
Produc- Require- 

tion Imports Exports ments 

1990 
Produc- Requi~ 
tion Imports Exports ment 



F i g u r e  4 

PETROLEUM BALANCES 
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M----------m-- - Crude 

ported 
ude Exported 

Re£ ined 

ported Domestic Use 
f ined Refined 



The e f f e c t  i s  skewed across member c o u n t r i e s . C e r t a i n  o f  these 
c o u n t r i e s  (Botswana, Lesotho, Swazi land, Malawi,  and Zimbabwe) 
which have no o p e r a t i n g  r e f i n e r i e s  a r e  complete1 y  dependent on 
impor ts ,  t h e  f i r s t  t h r e e  f rom South A f r i c a  and t h e  l a s t  two f r o m  
beyond t h e  c o n t i n e n t .  Mozambique, Zambia and Tanzania have 
r e f i n e r y  capac i t y ,  b u t  must i m p o r t  a l l  t h e i r  crude i n p u t s .  
A d d i t i o n a l  l y,  i n  t h e  case o f  Mozambique and Tanzania, s u b s t a n t i a l  
r e f i n e d  e x p o r t s  occur  ( p r i m a r i l y  f u e l  o i l ) ,  due t o  t h e  mismatch 
between r e f i n e r y  o u t p u t  m ix  and n a t i o n a l  end-use demand mix.  
Thus, these e x p o r t s  a re  complemented by  t h e  i m p o r t a t i o n  o f  
l i g h t e r  pe t ro leum produc ts .  F i n a l l y ,  o f  course, Angola i s  a  l a r g e  
e x p o r t e r  o f  b o t h  crude and r e f i n e d  o i l  p roduc ts .  

The r e f i n e r i e s  i n  Mozambique, Tanzania, Zambia, and Angola were 
o p e r a t i n g  a t  86, 95, 75 and 83 p e r  c e n t  o f  t h e i r  r e s p e c t i v e  
c a p a c i t i e s  i n  1980. Zambia's r e f i n e r y ,  suppl i e d  w i t h  crude 
th rough  t h e  TAZAMA p i p e l i n e  f rom Dar es Salaam, was u t i l i z e d  
a lmos t  e x c l u s i v e l y  f o r  l o c a l  demand and met t h e  c o u n t r y ' s  e n t i r e  
needs f o r  r e f i n e d  p roduc ts .  Angola a1 so s a t i s f i e d  i t s  n a t i o n a l  
demand f rom i t s  own r e f i n e r y  b u t  e x p o r t e d  660 thousand tonnes o f  
r e f i n e d  p roduc ts  i n  1980; and s t i l l  i t  had excess c a p a c i t y .  
Tanzania was t h e  l a r g e s t  i m p o r t e r  o f  r e f i n e d  p roduc ts  i n  t h e  
r e g i o n  i n  1980, d e s p i t e  u s i n g  n e a r l y  a l l  o f  i t s  r e f i n e r y  
c a p a c i t y .  Mozambique had t o  i m p o r t  over  25 p e r  c e n t  o f  i t s  
r e f i n e d  p r o d u c t  needs i n  1980, w h i l e  r u n n i n g  i t s  r e f i n e r y  w i t h  14 
p e r  c e n t  u n u t i l  i z e d  c a p a c i t y .  

By 1990 t h e  r e l a t i v e  p o s i t i o n s  w i t h i n  t h e  r e g i o n  a r e  expected t o  
remain as they  a r e  now (see Table 1 2 ) :  Angola as the  o n l y  
producer, w i t h  o u t p u t  r o u g h l y  t w i c e  t h e  requi rements o f  t h e  n i n e  
SADCC member n a t i o n s ."  Mozambique, Tanzania and Zambia a r e  
expected t o  m a i n t a i n  t h e i r  p r e s e n t  r e f i n e r y  capaci  t y  and, w i t h  
t h e  e x c e p t i o n  o f  a  smal l  e x p o r t  i n c r e a s e  f o r  Zambia, a l l  t h r e e  
a re  expected t o  supp ly  t h e i r  domestic markets  u s i n g  100 per  c e n t  
c a p a c i t y  r e f i n e r y  throughput ,  w i t h  Mozambique and Tanzania 
r e q u i r i n g  suppl ementary impor ts .  No r e f i n e r y  c a p a c i t y  
i n s t a l  l a t i o n s  a r e  a n t i c i p a t e d  f o r  t h e  f i v e  c o u n t r i e s  wh ich  
c u r r e n t l y  have none. Angola i s  p r o j e c t e d  t o  expand i t s  r e f i n e r y  
c a p a c i t y  by  166 p e r  cen t ,  f rom 1.5 t o  4.0 m i l l i o n  tonnes per  y e a r  
by  1990, w i t h  e x p o r t s  o f  r e f i n e d  p roduc ts  i n c r e a s i n g  t h r e e f o l d  
over  1980 l e v e l s .  

* The 1990 crude o i l  p r o d u c t i o n  p r o j e c t i o n s  f o r  Angola may 
prove t o  be f a r  t o o  low.  Indeed, t h e r e  i s  a  p o s s i b i l i t y  t h a t  
10.5 m i l l i o n  tonnes o f  o u t p u t  w i l l  be reached i n  1982 
(Economist I n t e l l i g e n c e  U n i t ,  Q u a r t e r l y  Energy Review, T h i r d  
Q u a r t e r ,  1982) .  Inc reased  o u t p u t  es t imates  would i m p l y  
g r e a t e r  Angolan e x p o r t s  t o  t h e  r e s t - o f - t h e - w o r l d  b u t  a l t e r  
none o f  t h e  b a s i c  f i n d i n g s  and recommendations on r e g i o n a l  
energy i ssues .  



Impor t  o f  crude as a  percentage of crude requi rements i n  SADCC i s  
p r o j e c t e d  t o  decrease f rom 64 p e r  c e n t  t o  48 p e r  cent,  over  t h e  
1980 t o  1990 p e r i o d .  However, o u t s i d e  o f  Angola, crude impor ts  
w i l l  i nc rease  by  about  20 per  c e n t  i f  no a d d i t i o n a l  o i l  f i e l d s  
a re  developed. R e f i n e d  i m p o r t s  w i l l  i n c r e a s e  r e g i o n a l l y  by n e a r l y  
50 p e r  c e n t  accord ing  t o  Table 12. 

A1 though success fu l  e x p l o i t a t i o n  o f  o i l  resources  o u t s i d e  Angola 
would r e q u i r e  an ad jus tment  t o  these f i g u r e s ,  t h e  o v e r a l l  
suppl yldemand p i c t u r e  i n  SADCC i s  un l  i k e l  y  t o  change d ramat i ca l  l y  
over  t h e  n e x t  t e n  years .  I t  i s  w o r t h  n o t i n g ,  however, t h a t  
e x p l o r a t o r y  d r i l l i n g  i n  b o t h  onshore and o f f s h o r e  b l o c k s  i s  
expected soon i n  Mozambique. The geology o f  t h e  onshore Rovuma 
b a s i n  i s  cons idered  p r o m i s i n g  by e x p e r t s .  Three onshore and one 
o f f s h o r e  e x p l o r a t i o n  programmes a r e  expected t o  be launched soon 
i n  Tanzania. 
Whi le  these a c t i v i t i e s  cannot  be taken  t o  mean t h a t  o i l  w i l l  
e i t h e r  be found o r  t h a t  w e l l s  w i l l  be p roduc ing  by  1990, i t  i s  
i m p o r t a n t  t o  s t r e s s  t h a t  t h e  g e o l o g i c a l  work done t o  da te  
j u s t i f i e s  these e x p l o r a t i o n  programmes. 

There i s  a1 so p o t e n t i a l  f o r  u t i l  i z i n g  p r e v i o u s l y  unexp lo i  t e d  
n a t u r a l  gas d e p o s i t s .  The p rognos is  f o r  n a t u r a l  gas consumption 
as a  s u b s t i t u t e  f o r  o t h e r  f u e l s  was cons idered  t o o  u n c e r t a i n  a t  
t h i s  t i m e  f o r  i n c l  u s i o n  i n  t h e  p r o j e c t i o n  scenar ios .  However, 
severa l  i n t e r e s t i n g  p rospec ts  a r e  n o t a b l e .  

I n  Angola, s u b s t a n t i a l  r e c o v e r a b l e  n a t u r a l  gas resources (about  
1500 b i l l i o n  c u b i c  mete rs )  a re  a v a i l a b l e .  The amount o f  n a t u r a l  
gas escaping f rom t h e  o i l  f i e l d s  d u r i n g  crude o i l  e x t r a c t i o n  has 
been a t  t h e  r a t e  o f  about  1 b i l l i o n  c u b i c  meters p e r  y e a r  (on an 
energy c o n t e n t  b a s i s  t h i s  i s  over  10 p e r  c e n t  o f  t h e  r e g i o n ' s  
t o t a l  commercial f u e l  r e q u i r e m e n t ) .  I n  t h e  p a s t  a lmos t  a l l  o f  
t h i s  was wasted ( " f l a r e d " ) ,  w i t h  a  smal l  amount pumped back i n t o  
t h e  we1 l S t o  h e l p  "l i f  t" more o i l  . There a r e  c u r r e n t 1  y p1 ans t o  
inc rease  t h e  amount o f  t h e  n a t u r a l  gas used f o r  pumping, and t o  
use some o f  i t  t o  produce LPG f o r  household consumption. 

Tanzania i s  c u r r e n t l y  deve lop ing  i t s  n a t u r a l  gas f i e l d s  a t  Songo 
Songo, and p l a n s  t o  b u i l d  a  f e r t i l i z e r  p l a n t  u s i n g  n a t u r a l  gas as 
a  feeds tock .  P roduc t ion  i s  es t imated  t o  reach  one m i l l i o n  c u b i c  
meters p e r  day (14 P J l y e a r ) .  Mozambique has n a t u r a l  gas d e p o s i t s  
i n  t h e  Pande area o f  up t o  about  100 b i l l i o n  c u b i c  meters and 
some gas f i e 1  ds e lsewhere.  Appra isa l  o f  commercial u t i l i z a t i o n  
f e a s i b i l i t y  i s  c o n t i n u i n g .  

3.6  Coal 

The coa l  resource  endowment i n  t h e  SADCC r e g i o n  i s  s u b s t a n t i a l ,  
a1 b e i  t uneven1 y  d i s t r i b u t e d  and e x p l o i t e d .  C u r r e n t l y  proven 



reserves  ( those  cons idered  t e c h n i c a l  l y  and economical l y 
r e c o v e r a b l e )  a r e  e s t i m a t e d  a t  over  11 b i l l i o n  tonnes, as compared 
t o  a  1980 SADCC-wide consumption o f  4.32 m i l l i o n  tonnes. The area 
i s  a l r e a d y  a  n e t  e x p o r t e r  o f  coa l ,  and t h e  p rospec ts  a r e  f o r  coal  
t o  be an i n c r e a s i n g l y  i m p o r t a n t  source o f  f o r e i g n  exchange. 

The coal  s i t u a t i o n  i s  summarised i n  Table 13. Resource es t imates  
a r e  g i v e n  f o r  each country ,  a long  w i t h  energy balances f o r  our  
base y e a r  (1980) and a  s e l e c t e d  f u t u r e  y e a r  (1990) .  These a re  
summed t o  SADCC r e g i o n a l  t o t a l s  a t  t h e  bot tom o f  t h e  t a b l e .  
Coal d e p o s i t s  have been i d e n t i f i e d  i n  seven o f  t h e  n i n e  member 
c o u n t r i e s .  Coal i s  c u r r e n t l y  be ing  mined i n  s i x  o f  t h e  c o u n t r i e s ,  
w i t h  an e s t i m a t e d  t o t a l  p r o d u c t i o n  i n  1980 o f  4.58 m i l l i o n  
tonnes. Coal has n o t  been found t o  d a t e  i n  Angola and Lesotho and 
has n o t  y e t  been e x p l o i t e d  i n  Malawi .* World g e o l o g i c a l  resources 
a r e  dominated b y  t h r e e  c o u n t r i e s  ( t h e  U.S., t h e  U.S.S.R., and 
China) which t o g e t h e r  possess n e a r l y  90 p e r  c e n t  o f  a l l  resources 
and 60 p e r  c e n t  o f  r e c o v e r a b l e  reserves .  Never the less,  t h e  w o r l d  
average p e r  c a p i t a  coa l  reserves  (130 t c e )  i s  l e s s  than  the  SADCC 
p e r  c a p i t a  f i g u r e  (200 t c e )  . 
The r e g i o n ' s  p h y s i c a l  resource  base i s  s u f f i c i e n t  t o  meet v a s t l y  
g r e a t e r  coal  consumption and p r o d u c t i o n  l e v e l s .  Bu t  t h e  c o n t r a s t  
between t h e  w o r l d  average p e r  c a p i t a  coa l  p r o d u c t i o n  (about  600 
kgCe) and t h e  SADCC average per  c a p i t a  coa l  p r o d u c t i o n  (80 kgCE), 
r e f l e c t s  t h e  e a r l y  s tage o f  coa l  resource  development i n  t h e  
r e g i o n .  Indeed, coa l  o u t p u t  i s  p r o j e c t e d  t o  i n c r e a s e  by  a  f a c t o r  
o f  3.5 over  t h e  1980-1990 p e r i o d ,  e q u i v a l e n t  t o  an average growth 
r a t e  o f  13 p e r  c e n t l y e a r .  

The p r o j e c t e d  coa l  ba lances f o r  1990 a r e  p resen ted  i n  Table 13. 
Major  inc reases  i n  o u t p u t  a r e  shown f o r  t h e  s i x  c u r r e n t  p roduc ing  
c o u n t r i e s ,  w i t h  t h e  inc rease  i n  Botswana p r o d u c t i o n  accoun t ing  
f o r  h a l f  o f  t h e  SADCC-wide inc rease .  A t  t h e  same t ime, the  
requ i rements  f o r  coa l  w i t h i n  t h e  r e g i o n  a r e  a n t i c i p a t e d  t o  
i n c r e a s e  a t  5.1 p e r  c e n t l y e a r  t o  a  1990 f i g u r e  o f  6.4 m i l l i o n  
tonnes. T h i s  growth r a t e  i s  n e a r l y  two percentage p o i n t s  h i g h e r  
than  t o t a l  energy demand growth r a t e s ,  and one percentage p o i n t  
h i g h e r  than t o t a l  commercial energy growth r a t e s .  Th is  r e f l e c t s  a  
t r e n d  toward g r e a t e r  usage o f  coa l  (as  opposed t o  l i q u i d  f u e l s )  
as a  source o f  thermal  energy f o r  i n d u s t r i a l  processes, space and 
wate r  hea t ing ,  and e l e c t r i c i t y  genera t ion .  

* I n  Malawi,  due t o  t h e  low q u a l i t y  sub-bi  tuminous coal  found 
and l o n g  t r a n s p o r t a t i o n  d i s t a n c e s  f rom t h e  most p romis ing  
d e p o s i t  a t  Ngana, t h e  c o s t  o f  d e l i v e r e d  coa l  may n o t  be 
c o m p e t i t i v e  w i t h  con t inued  i m p o r t s .  The l i k e l i h o o d  o f  
near- te rm coa l  development must be cons idered  small  
t h e r e f o r e .  





D e s p i t e  t h e  r a p i d  i n c r e a s e  i n  r e g i o n a l  c o a l  consumpt ion,  t h e  1990 
c o a l  b a l a n c e  shows n e t  e x p o r t s  t o  t h e  r e s t  o f  t h e  w o r l d  r i s i n g  
f r o m  0.3 m i l l i o n  t c e  i n  1980 t o  a b o u t  10.0 m i l l i o n  t c e  i n  1990. 
Coal c o u l d ,  i n  t h i s  s c e n a r i o ,  be an i m p o r t a n t  source  o f  f o r e i g n  
exchange, p a y i n g  f o r  a l l  (Botswana, Swaz i land)  o r  a  s i z e a b l e  
f r a c t i o n  (Mozambique, Zambia) o f  f u t u r e  o i l  i m p o r t  b i l l s .  
Achievement o f  t h e s e  p r o d u c t i o n  t a r g e t s ,  o f  course,  i s  p r e d i c a t e d  
on t h e  c o n t i n u e d  s t r e n g t h  o f  t h e  w o r l d  c o a l  marke t ,  and t h e  
assurance o f  an adequate t r a n s p o r t a t i o n  ne twork  i n  t h e  r e g i o n ,  i n  
p a r t i c u l a r ,  w i t h  t h e  r e h a b i l i t a t i o n  and u p g r a d i n g  o f  t h e  
r a i l w a y s .  We s h a l l  r e t u r n  t o  a  d i s c u s s i o n  o f  i s s u e s  i n  r e g i o n a l  
coa l  development  i n  l a t e r  s e c t i o n s .  

3.C E l e c t r i c i t y  

I n  s e c t i o n  2, t h e  c u r r e n t  and p r o j e c t e d  demands f o r  e l e c t r i c i t y  
w i t h i n  t h e  SADCC r e g i o n  as a  who le  and f o r  each member c o u n t r y  
were d iscussed .  E l e c t r i c i t y  demands have been expressed  i n  terms 
o f  n a t i o n a l  t o t a l  and n a t i o n a l  p e r  c a p i t a  consumpt ion  i n  Tab les  4  
and 5 r e s p e c t i v e l y .  A  w i d e  v a r i a t i o n  i n  b o t h  o f  t h e s e  amongst 
member c o u n t r i e s  was n o t e d .  T o t a l  consumpt ion  i n  1980 ( i n c l u d i n g  
t r a n s m i s s i o n  and d i s t r i b u t i o n  l o s s e s )  i s  seen t o  range  f r o m  a b o u t  
101 GWH (101  m i l l i o n  KWH) t o  7288 GWH i n  T a b l e  14 and p e r  c a p i t a  
f i n a l  consumpt ion i n  1980 f r o m  36 KWH t o  988 KWH i n  Tab le  5 .  I n  
t h i s  s e c t i o n  we s h a l l  d e s c r i b e  t h e  e l e c t r i c i t y  g e n e r a t i o n  systems 
w i t h i n  SADCC, b o t h  c u r r e n t  and p lanned,  and examine t h e  p o t e n t i a l  
f o r  a d d i t i o n a l  s u p p l i e s  o f  e l e c t r i c i t y  f r o m  h y d r o  development .  

Tab le  14 sumlnari zes t h e  e l e c t r i c i t y  supp l  y ldemand c o n f i g u r a t i o n  
w i t h i n  t h e  SADCC area  f o r  1980 and 1990, and t h e  p o t e n t i a l  f o r  
a d d i t i o n a l  h y d r o  power.*  The f i r s t  seven columns o f  numbers 
summarize t h e  1980 e x p e r i e n c e .  There i t  can be seen t h a t  a  g rand  
t o t a l  o f  28,644 GWH was g e n e r a t e d  as compared w i t h  17,130 GWH o f  
consumpt ion ( f i n a l  demand p l u s  t r a n s m i s s i o n / d i s t r i b u t i o n  l o s s e s ) .  
T o t a l  g e n e r a t i o n  was abou t  94 p e r  c e n t  h y d r o  and 6  p e r  c e n t  f rom 
o t h e r  sources  ( m o s t l y  c o a l  ) ,  w h i l e  t o t a l  c a p a c i t y  was 8 1  p e r  c e n t  
h y d r o  and 19 p e r  c e n t  f r o m  o t h e r  sources  ( p r i m a r i l y  c o a l -  and 
o i l - f i r e d ,  and some r e s i d u e - f i r e d ) .  The d e t a i l e d  breakdowns f o r  
each c o u n t r y  w i l l  be f o u n d  i n  O u t p u t  T a b l e  7  i n  t h e  Annex. 

A  number o f  s t r i k i n g  f e a t u r e s  emerge f r o m  t h e s e  aggrega tes .  
F i r s t ,  SAOCC as a  who le  a l r e a d y  genera tes  much more e l e c t r i c i t y  
t h a n  i t  consumes, b y  a b o u t  67 p e r  c e n t  ( o r  11,514 GWH), and i t s  

* The 1980 f i g u r e s  i n  T a b l e  14 and t h e  Annex O u t p u t  Tab le  r e f l e c t  
a  d i s c r e p a n c y  i n  t h e  e l e c t r i c a l  energy  i m p o r t s  o f  Zimbabwe f r o m  
Zambia, w i t h  Zimbabwe r e p o r t i n g  a  f i g u r e  o f  1756 GWH and Zambia 
r e p o r t i n g  3136 GWH. 





t o t a l  c a p a c i t y  o f  6265 MW i s  more t h a n  100 p e r  c e n t  g r e a t e r  t h a n  
t h e  sum o f  t h e  member c o u n t r y  peak demand r e q u i r e m e n t s .  Second, 
hydropower  domina tes  b o t h  g e n e r a t i o n  and i n s t a l l e d  c a p a c i t y ,  w i t h  
t h e  h y d r o  c a p a c i t y  h a v i n g  a  much g r e a t e r  ave rage  u t i l i z a t i o n  t h a n  
o t h e r  f o r m s  ( a v e r a g e  c a p a c i t y  f a c t o r *  was 6 1  p e r  c e n t  f o r  hydro ,  
17 p e r  c e n t  f o r  o t h e r ) ,  because o f  l o w  hyd ro  p r o d u c t i o n  c o s t s .  

W h i l e  t h e  SADCC-wide e l e c t r i c i t y  s u p p l y  agg rega tes  il l umina te  t h e  
r e g i o n a l  r e s o u r c e  p i c t u r e  and i n d i c a t e  r e g i o n a l  s e l f - s u f f i c i e n c y ,  
t h e r e  i s  a  w i d e  v a r i a t i o n  among t h e  c o u n t r i e s .  The average o f  81 
p e r  c e n t  r e g i o n a l  h y d r o  c a p a c i t y  embodies a  r a n g e  f r o m  0  p e r  c e n t  
i n  Botswana ( w h i c h  has 64 p e r  c e n t  c o a l  c a p a c i t y )  t o  a b o u t  95 p e r  
c e n t  i n  Zambia and Mozambique, w i t h  S w a z i l a n d  a t  32 p e r  c e n t ,  
Zimbabwe a t  58 p e r  c e n t ,  Ango la  and Tanzan ia  a t  6 0  p e r  c e n t  and 
Malawi  a t  84 p e r  c e n t .  A lmos t  90 p e r  c e n t  o f  a l l  e x i s t i n g  h y d r o  
c a p a c i t y  i n  SADCC i s  l o c a t e d  i n  t h r e e  a d j a c e n t  c o u n t r i e s ,  
Zimbabwe, Mozambique, and Zambia, p r i m a r i l y  i n  t h e  K a r i b a  and 
Cabora Bassa f a c i l i t i e s .  The m a j o r  c o a l - f i r e d  g e n e r a t i o n  i s  f o u n d  
i n  Botswana (380  GWH o r  75 p e r  c e n t  o f  i t s  t o t a l )  and Zimbabwe 
where 532 GWH c o n t r i b u t e s  o n l y  7 .5  p e r  c e n t  o f  t o t a l  n a t i o n a l  
g e n e r a t i o n .  O i l  - f i  r e d  g e n e r a t i o n  i s  g r e a t e s t  i n  Botswana (130 GWH 
o r  25 p e r  c e n t  o f  i t s  t o t a l )  and i n  Tanzan ia  (268  GWH o r  36 p e r  
c e n t  o f  i t s  t o t a l  ) . 

D e s p i t e  t h e  o v e r a l l  s u r p l u s  power w i t h i n  SADCC, some o f  t h e  
member c o u n t r i e s  engage i n  i m p o r t s  and e x p o r t s  o f  e l e c t r i c i t y  
b o t h  amongst t hemse lves  and o u t s i d e  SADCC ( t h e  l i n k s  were  
d i s p l a y e d  i n  F i g u r e  3 ) .  Leso tho  and S w a z i l a n d  a r e  a t  p r e s e n t  
h e a v i l y  dependent  upon t h e  R e p u b l i c  o f  South  A f r i c a  f o r  
e l e c t r i c i t y .  Lesotho,  w i t h  no i n s t a l l e d  c a p a c i t y  w i t h i n  i t s  
n a t i o n a l  b o u n d a r i e s ,  i m p o r t s  a1 l o f  i t s  e l e c t r i c i t y ,  101  GWH, 
f r o m  Sou th  A f r i c a ,  w h i l e  S w a z i l a n d  meets  a b o u t  40  p e r  c e n t  o f  i t s  
r e q u i r e m e n t s  ( o r  a b o u t  200 GWH) f r o m  South  A f r i c a .  B o t h  Zimbabwe 
and Mozambique, w h i c h  have s u f f i c i e n t  i n t e r n a l  c a p a c i t y ,  a1 so  
i m p o r t  e l e c t r i c i t y .  Zimbabwe i m p o r t s  a b o u t  24 p e r  c e n t  o f  i t s  
r e q u i r e m e n t s  f r o m  Zambia, consequent1  y  u s i n g  i t s  e x i s t i n g  c o a l  
c a p a c i t y  a t  a  l o w  c a p a c i t y  f a c t o r  ( a b o u t  12 p e r  c e n t ) ,  w h i l e  
Mozambique i m p o r t s  o n l y  a b o u t  3  p e r  c e n t  o f  i t s  r e q u i r e m e n t s .  

The b u l k  o f  t h e  e l e c t r i c a l  e n e r g y  g e n e r a t e d  i n  excess o f  
r e q u i r e m e n t s  i n  1980, f u l l y  10,800 GWH, i s  s e n t  o u t s i d e  t h e  SADCC 
r e g i o n ,  i n  p a r t i c u l a r  as Mozambican e x p o r t s  t o  t h e  R e p u b l i c  o f  
Sou th  A f r i c a .  W h i l e  t h i s  has been t h e  e x p e r i e n c e  i n  t h e  p a s t ,  
t h i s  g e n e r a t i o n  i s  i n  p r i n c i p l e  a  SADCC r e s o u r c e ,  p o t e n t i a l l y  
a v a i l a b l e  f o r  use w i t h i n  Mozambique and n e i g h b o u r i n g  SADCC 
c o u n t r i e s  Such p o t e n t i a l ,  however,  can  o n l y  be r e a l i z e d  if 

* A c t u a l  annua l  g e n e r a t i o n  d i v i d e d  b y  f u l l - o u t p u t  g e n e r a t i o n  
( r a t e d  c a p a c i t y  t i m e s  8760 h o u r s l y e a r ) .  



t r a n s m i s s i o n  l i n k s  between some o f  t h e  SADCC c o u n t r i e s  a r e  
e s t a b l i s h e d .  I n  S e c t i o n  4.D, i ssues  concern ing  t h e  development o f  
s t r o n g e r  SADCC e l e c t r i c a l  i n t e r c o n n e c t i o n s  a r e  r a i s e d .  

The e x i s t i n g  c a p a c i t y  expansion p lans  w i t h i n  SADCC must be 
cons idered  i n  r e l a t i o n  t o  t h e  p r o j e c t e d  g rowth  i n  demand. Looking 
again a t  Table 14, we f i n d  t h a t  by  1990 demand i s  p r o j e c t e d  t o  
grow by  about  60 p e r  c e n t  t o  27,370 GWH, w h i l e  g e n e r a t i o n  i s  
a n t i c i p a t e d  t o  grow by  32 p e r  c e n t  t o  37,778 GWH. It i s  w o r t h  
re- emphasiz ing t h a t  t h e r e  a re  g r e a t  u n c e r t a i n t i e s  i n  long- range 
f o r e c a s t s  o f  b o t h  demand and p lanned c o n s t r u c t i o n .  Assuming t h a t  
a l l  o f  t h i s  g e n e r a t i o n  i s  a v a i l a b l e  w i t h i n  SADCC, r e g i o n a l  
s e l f - s u f f i c i e n c y  can be ma in ta ined .  S i m i l a r l y ,  by  1990 i n s t a l  l e d  
c a p a c i t y  i s  expected t o  be 11,739 MW, an i n c r e a s e  o f  about  87 per  
cen t ,  whereas t h e  sum o f  peak demands w i l l  be 4929 MW, an 
inc rease  o f  abou t  60 p e r  c e n t .  Based on these f i g u r e s ,  o v e r a l l  
c a p a c i t y  would i n c r e a s e  more than  demand. Thus, i m p l i c i t  i n  these 
numbers i s  a  p o t e n t i a l  u n d e r u t i l  i z a t i o n  o f  p lanned c a p a c i t y .  

P1 anned new hydro c a p a c i t y  i n  Angola i n c l u d e s  an addi  t o n a l  260 MW 
a t  Cambambe Dam on the  Cuanza R iver ,  150 MW a t  Lomgum Dam on t h e  
Catumbela R i v e r ,  and 160 MW on t h e  Calonga R i v e r .  I n  Zimbabwe an 
a d d i t i o n a l  600 MW hydro c a p a c i t y  i s  p lanned i n  t h e  Kar iba  N o r t h  
ex tens ion ,  and an a d d i t i o n a l  1280 MW o f  c o a l - f i r e d  c a p a c i t y  i s  
p lanned ( a t  Wankie).  I n  Zambia 750 MW o f  new hydro c a p a c i t y  i s  
planned. An a d d i t i o n a l  1230 MW hydro c a p a c i t y  i s  p lanned i n  
Mozambique i n  Cabora Bassa 11. Planned hydro  c a p a c i t y  w i t h i n  
SADCC w i l l  be r a t h e r  u n d e r u t i l i z e d  by 1990, g i v e n  t h e  demand 
p r o j e c t i o n s .  I n  Angola, f o r  example, i f  o n l y  1000 MW o f  about  
6000 MW contemplated i s  b u i l t  by  1990 (as  i s  assumed here )  hydro 
c a p a c i t y  w i l l  opera te  a t  an es t imated  12 p e r  c e n t  c a p a c i t y  
f a c t o r .  I n  t h e  o t h e r  c o u n t r i e s  w i t h  p lanned hydro  c a p a c i t y  t h e  
u t i l i z a t i o n  would be about  o r  below 50 p e r  cent ,  excep t  f o r  
Zimbabwe a t  86 p e r  c e n t  and Swazi land a t  68 p e r  cen t .  However, 
t h e  fo rmer  would have u n d e r u t i l i z e d  coa l  f a c i l i t i e s  and t h e  
l a t t e r  would remain dependent on impor ts .  

A l l  SADCC c o u n t r i e s  w i t h  t h e  excep t ion  o f  Swazi land and Lesotho 
a re  a n t i c i p a t e d  t o  generate enough e l e c t r i c ;  t y  t o  meet n a t i o n a l  
requ i rements .  Lesotho w i l l  need t o  i m p o r t  a l l  o f  i t s  187 GWH and 
Swazi land w i l l  need t o  i m p o r t  205 GWH, about  one- quar te r  o f  i t s  
requi rements.  I f  p a r t  o f  t h e  s u r p l u s  g e n e r a t i o n  a v a i l a b l e  w i t h i n  
SADCC, p a r t i c u l a r l y  f rom Mozambique, c o u l d  be made a v a i l  ab le,  
impor ts  f rom South A f r i c a  would be unnecessary. (The 1980 i m p o r t s  
by South A f r i c a  f rom Cabora Bassa i n  Mozambique, were v e r y  much 
l a r g e r  than  t h e  e x p o r t  o f  e l e c t r i c i t y  f rom South A f r i c a  t o  
Lesotho, Swazi l  and and Botswana). Moreover, t h e  p1 anned c a p a c i t y  
i n  some c o u n t r i e s  w i l l  be u n d e r u t i l i z e d  even w i t h o u t  intra-SADCC 
exchanges. For  example, i n  Zimbabwe t h e  low u t i l i z a t i o n  o f  485 MW 
o f  c o a l - f i r e d  c a p a c i t y  i n  1980 was r e l a t e d  t o  t a k i n g  impor ts  f rom 



Zambia. However, by  1990, 600 MW o f  new hy ro  c a p a c i t y  and 1280 MW 
o f  new c o a l - f i r e d  c a p a c i t y  w i l l  be i n s t a l l e d  accord ing  t o  c u r r e n t  
p1 ans. 

T o t a l  c a p a c i t y  would be 3031 MW as compared w i t h  1657 MW peak 
demand. As a  consequence, even w i t h o u t  impor ts ,  t h e  u t i l i z a t i o n  
o r  c a p a c i t y  f a c t o r  o f  i t s  coal  p l a n t s  w i l l  average o n l y  about 11 
p e r  c e n t .  Thus, on t h e  b a s i s  o f  i t s  own needs a lone,  Zimbabwe 
appears t o  be o v e r b u i l d i n g  g e n e r a t i n g  c a p a c i t y .  On t h e  o t h e r  
hand, Tanzania w i l l  s t i l l  be u t i l i z i n g  o i l  t o  generate about 184 
GWH (11  p e r  c e n t  o f  i t s  needs) and w i l l  b u i l d  c o a l - f i r e d  
g e n e r a t i o n  wh ich  w i l l  supp ly  671 GWH (39 p e r  c e n t  o f  i t s  needs) .  
Botswana w i l l  expand i t s  coal  c a p a c i t y  from 69 t o  180 MW, thus 
reduc ing  i t s  need t o  use o i l - f i r e d  g e n e r a t i o n  by  1990. The 
p o t e n t i a l  e x i s t s  f o r  r e d u c i n g  b o t h  coal  and o i l  use by  i m p o r t i n g  
s u r p l u s  hydro- e l  e c t r i c i  t y  f rom o t h e r  c o u n t r i e s .  Moreover, i t  i s  
p o s s i b l e  t h a t  some p1 anned g e n e r a t i o n  c a p a c i t y  c o u l d  be de fe r red ,  
i f  e x i s t i n g  and p1 anned s u r p l u s  c a p a c i t y  can be made a v a i l a b l e  
across n a t i o n a l  boundar ies.  

Examining Table 14 again,  i t  can be seen t h a t  i f  p lanned hydro 
and c o a l - f i r e d  c a p a c i t y  generated a t  f u l l  o u t p u t  (maximum 
f e a s i b l e  c a p a c i t y  f a c t o r )  i n  1990, t o t a l  SADCC g e n e r a t i o n  woul d  
be r o u g h l y  60,000 GWH as compared w i t h  27,370 GWHdemand. 
S u b s t a n t i a l  su rp luses  would a r i s e  i n  Angola (4515 GWH), 
Mozambique (15,800 GWH), Zambia (5887 GWH), and Zimbabwe (6090 
GWH). I f  e l e c t r i c i t y  demands i n  these c o u n t r i e s  were t o  grow much 
f a s t e r  than  i s  c u r r e n t l y  p r o j e c t e d ,  e.g. w i t h  g r e a t e r  urban and 
i n d u s t r i  a1 development o r  r u r a l  and p e r i u r b a n  e l e c t r i f i c a t i o n ,  
t h e r e  i s  an enormous p o t e n t i a l  a v a i l  a b l e  t o  meet these needs i f  
t h e  necessary g r i d  ex tens ions  can be made. On t h e  o t h e r  hand, 
l o o k i n g  aga in  a t  t h e  s i t u a t i o n  on a  SADCC-wide bas is ,  such 
p lanned surp luses  c o u l d  i n  p r i n c i p l e  be u t i l  i z e d  c o o p e r a t i v e l y  i f  
economies can be achieved and i n s t i t u t i o n a l  c o n d i t i o n s  permi t. An 
i m p o r t a n t  b e g i n n i n g  i s  be ing  made w i t h  t h e  proposed l i n k a g e  
between Mutare i n  Zimbabwe and t h e  s u r p l u s  c a p a c i t y  a v a i l a b l e  
near  Chimoio, i n  Mozambique. 

The f u l l  resource  p o t e n t i a l  w i t h i n  t h e  SADCC r e g i o n  i s  f a r  more 
v a s t  than  c u r r e n t  p lanned expansion.  A  t o t a l  a d d i t i o n a l  hydro 
c a p a c i t y  o f  about  30,000 MW, and g e n e r a t i o n  o f  153,000 GWH c o u l d  
be r e a l  i z e d  u l  t i m a t e l  y  i f  economic c o n d i t i o n s  a r e  favourab le .  
Some o f  t h i s  p o t e n t i a l  i s  under i n v e s t i g a t i o n  a t  t h i s  t ime .  For  
example, s i x t y  p o s s i b l e  hydropower s i t e s  have been i d e n t i f i e d  i n  
Mozambique and some a r e  be ing  cons idered  f o r  implementat ion.  
S i m i l a r l y ,  i n  Angola more than 5000 MW o f  t h e  f u l l  a d d i t i o n a l  
hydro resource  p o t e n t i a l  o f  14,458 MW have been i d e n t i f i e d ,  
p r i m a r i l y  on t h e  Cuanza R i v e r .  I n  Tanzania 2100 MW p o t e n t i a l  a t  
S t i e g l  e r s  Gorge has been i d e n t i f i e d ,  and s t u d i e s ,  tender  
documents, and access roads have been completed. I n  Zimbabwe 



severa l  thousand MW o f  new hydro a r e  under i n v e s t i g a t i o n .  
F i n a l  l y,  t h e  p o t e n t i a l  f o r  geothermal energy i n  Tanzania and 
Mozambique a long  t h e  Eas t  A f r i c a n  r i f t  system c o u l d  be f u r t h e r  
expl  ored.  

3.D Regional  S u f f i c i e n c y  o f  Commercial Fue ls  

I g n o r i n g ,  f o r  a  moment, s p a t i a l ,  f i n a n c i a l ,  and i n s t i t u t i o n a l  
impediments t o  meet ing t h e  e v o l v i n g  r e g i o n a l  f u e l  demands w i t h  
a n t i c i p a t e d  r e g i o n a l  supp l ies ,  a  s t r i k i n g  c o n c l u s i o n  i s  reached. 
On a  p h y s i c a l  b a s i s ,  t h e  energy f o u n d a t i o n  o f  t h e  r e g i o n  i s  
r o b u s t .  The long- te rm a v a i l  a b i l  i t y  o f  l arge s u r p l  uses o f  modern 
f u e l  forms i n  t h e  SADCC area as a  whole suggests t h a t ,  i n  
p r i n c i  p1 e, w i t h  adequate r e g i o n a l  coopera t ion ,  t h e  energy s e c t o r  
c o u l d  w e l l  be an engine f o r  economic development r a t h e r  than  t h e  
b rake  i t  i s  i n  many l e s s  w e l l  endowed c o u n t r i e s .  Even the  
aforement ioned p o t e n t i a l l y  f o r m i d a b l e  impediments can be 
overcome. One p o s s i  b i  l i t y ,  concern ing  f o r e i g n  exchange 
b o t t l e n e c k s ,  may be t o  l i n k  p a r t i a l  t r a d e  agreements w i t h  c ross  
border  energy s u p p l i e s .  B a r t e r  exchange can a l s o  be used t o  
f a c i l i t a t e  r e g i o n a l  l i n k a g e s .  

The s u r p l u s  o f  commercial f u e l s  on an aggregate energy b a s i s  i s  
p resen ted  f o r  1990 i n  Table 15 .  The r e g i o n a l  requi rements and 
p r o d u c t i o n  c a p a b i l i t y  a re  drawn f rom t h e  p r e v i o u s  d iscuss ion .  The 
surp luses  o f  e l e c t r i c i t y ,  coa l ,  and crude o i l  a re  massive: 118 
per  c e n t  o f  requ i rements  f o r  e l e c t r i c i t y ,  155 p e r  c e n t  o f  
requi rements f o r  coa l ,  and 87 p e r  c e n t  o f  requi rements f o r  crude 
o i l .  Tak ing these t h r e e  resources t o g e t h e r ,  t h e  r e g i o n  w i l l  
produce over  t w i c e  t h e  q u a n t i t y  needed t o  meet p r o j e c t e d  i n t e r n a l  
requ i rements .  A d d i t i o n a l l y ,  t h e  gross o u t p u t  o f  r e f i n e r y  c a p a c i t y  
i s  seen t o  be adequate t o  meet r e g i o n a l  demands. 

I t  i s  w o r t h  remembering t h a t  these impress ive  su rp luses  a re  based 
on p r o j e c t e d  energy p r o d u c t i o n  c a p a b i l  i t y  n o t  p o t e n t i a l  
economica l l y  e x p l o i t a b l e  resources .  F o r  each f u e l  t ype  t h e r e  i s  
an abundance o f  a d d i t i o n a l  p romis ing  p o t e n t i a l  i n  t h e  r e g i o n  f o r  
hydro, coa l ,  o i l  and n a t u r a l  gas development beyond the  p r o j e c t e d  
f i g u r e s  f o r  1990. 

A t  the  l e v e l  o f  t h e  p h y s i c a l  a v a i l a b i l i t y  o f  commercial f u e l s  i n  
the  r e g i o n ,  then, t h e r e  i s  ample o p p o r t u n i t y  f o r  r e g i o n a l  
s e l f - s u f f i c i e n c y .  
However, t h i s  p h y s i c a l  suppl yldemand match i n  t h e  aggregate masks 
a  number o f  coun t ry- spec i  f i c  and subreg i  onal problems. Among 
these a r e  f u e l  s u p p l i e s  w i t h i n  c o u n t r i e s  and subregions o f  t h e  
area, t h e  t e c h n i c a l  and economic f e a s i  b i l  i t y  o f  deve lop ing  and 
upgrading t r a n s p o r t a t i o n  and d i s t r i b u t i o n  networks t o  b e t t e r  l i n k  
source c e n t r e s  w i t h  use cen t res ,  and t h e  need t o  c r e a t e  
i n s t i t u t i o n a l  arrangements which would be e f f e c t i v e  i n  e n s u r i n g  
mutual b e n e f i t s  t o  a1 l c o u n t r i e s .  



TABLE 15 

1990 SADCC-WIDE ENERGY SURPLUSES 

(PJ/Year) 

Requirements Production Surplus 

Refined Oil 

* 
Maximum output of all hydro and coal facilities 

1 PJ = (1015 joules) = .022 million toe = .034 million 

tce = 277.7 GWH 



On t h e  o t h e r  hand, t h e  e x i s t e n c e  o f  energy su rp luses  i n  the  
r e g i o n  does p u t  such i ssues  as energy programme c o o r d i n a t i o n  
square ly  on t h e  agenda. The f i r s t  c r i t e r i o n  f o r  c o o p e r a t i v e  
long- range energy development i s  s a t i s f i e d :  t h e  r e g i o n  w i l l  have 
s u f f i c i e n t  economical l y - v i a b l e  commerci a1 resources  t o  s a t i s f y  
i t s  p r o j e c t e d  needs o r ,  f o r  t h a t  mat te r ,  t o  s u s t a i n  l a r g e  s c a l e  
programmes t h a t  a c c e l e r a t e  t h e  energy i n t e n s i v e n e s s  o f  r e g i o n a l  
development . 
3.E Biomass 

The p rognos is  j u s t  d i scussed  f o r  r e g i o n a l  su rp luses  i n  commercial 
f u e l s  c o n t r a s t s  s h a r p l y  w i t h  the  o u t l o o k  f o r  t r a d i t i o n a l  f u e l .  
Many people i n  t h e  r e g i o n  a r e  a1 ready e x p e r i e n c i n g  d i f f  i c u l  t i e s  
i n  o b t a i n i n g  s u f f i c i e n t  and r e a d i l y  a v a i l  a b l e  s u p p l i e s  o f  wood. 
A l though commercial f u e l  p rospec ts  a r e  r i g h t f u l l y  cons idered  t o  
be o f  s p e c i a l  i n t e r e s t  g i v e n  t h e i r  r o l e  i n  meet ing development 
and modern iza t ion  goals ,  t h e  impor tance o f  t r a d i t i o n a l  f u e l s  i n  
t h e  r u r a l  s e c t o r  cannot  be over looked.  We have a l r e a d y  seen t h a t  
t r a d i  t i o n a l  f u e l  s  (wood, a g r i c u l  t u r a l  res idue ,  dung) c u r r e n t 1  y  
supp ly  f u l l y  79 p e r  c e n t  o f  f u e l  demand f o r  energy w i t h i n  SADCC. 
Al though t h e  expected growth r a t e  i n  t h e  use o f  t r a d i t i o n a l  f u e l s  
i s  somewhat l e s s  than  t h a t  f o r  t o t a l  energy requi rements (Table 
4 ) ,  because o f  u r b a n i z a t i o n  and modern s e c t o r  development, 
never the less ,  t h e  p r o j e c t i o n s  r e p o r t e d  i n  t h e  Annex i n d i c a t e  t h a t  
i t s  p r o p o r t i o n  o f  f i n a l  demand w i l l  s t i l l  be above 70 p e r  c e n t  i n  
t h e  year  2000. 

Wood and o t h e r  biomass f u e l s  comprise 50-95 p e r  c e n t  o f  t o t a l  
annual energy consumption i n  t h e  SADCC c o u n t r i e s .  Wood, charcoa l ,  
crop-wastes and dung a r e  used d o m e s t i c a l l y  f o r  cooking, 
space-heat ing and o t h e r  household tasks,  eve3 f o r  l i g h t i n g .  The 
average consumption p e r  person i s  0.5-1.5 M o f  wood per  y e a r .  
There i s  a  l i m i t  t o  how f a r  f r o m  home i t  i s  p o s s i b l e  t o  ga ther  
wood (abou t  10 km) w i t h o u t  i t  becoming ex t reme ly  burdensome and 
t ime consuming t o  t h e  f a m i l y ;  n e v e r t h e l e s s  many people i n  t h e  
r e g i o n  a r e  obl  i g e d  t o  t r a v e l  v e r y  l o n g  d i s t a n c e s  i n  t h e i r  search 
f o r  f u e l .  S i m i l a r l y ,  pack-animal o r  t r u c k  t r a n s p o r t  o f  wood o r  
charcoa l  becomes t o t a l l y  uneconomic beyond c e r t a i n  d is tances .  
T h i s  means t h a t  under s teady  harves t ing ,  wood can become i n  s h o r t  
supp ly  o r  e n t i  r e 1  y  absent  around human s e t t 1  ements. The problem 
i s  f r e q u e n t l y  made worse by t h e  widespread use o f  s l a s h  and burn 
a g r i c u l  t u r a l  techniques.  Wi th  popul a t i o n s  growing a t  around t h r e e  
p e r  c e n t  a  year  and u r b a n i z a t i o n  r a t e s  r u n n i n g  a t  r o u g h l y  double 
t h i s ,  p ressure  on wood f o r  t h e  r u r a l  communit ies and charcoal  f o r  
t h e  towns has i n c r e a s i n g l y  become so g r e a t  t h a t  shor tages have 
reached c r i t i c a l  p r o p o r t i o n s  i n  severa l  l o c a l i t i e s ,  and these 
shor tages w i l l  become more widespread i n  many c o u n t r i e s  by  t h e  
e a r l y  1990s un less  s i g n i f i c a n t  remedia l  measures a r e  taken.  The 
o p t i o n s  i n c l u d e  biomass conserva t ion  by  more e f f i c i e n t  convers ion  



t o  charcoal  and b e t t e r  combustion s toves and f u e l  s w i t c h i n g  i n t o  
kerosene o r  e l e c t r i c i t y .  R e f o r e s t a t i o n  schemes, i n v o l v i n g  
a g r o - f o r e s t r y  p l a n t a t i o n s  and woodlots  a r e  a l s o  needed. 

Whi le  biomass i s  l i k e l y  t o  p l a y  a  s i g n i f i c a n t  r o l e  i n  t h e  energy 
m ix  o f  SADCC c o u n t r i e s  i n  t h e  fo reseeab le  f u t u r e ,  a l l  o f  t h e  
c o u n t r i e s  a r e  e x p e r i e n c i n g  some degree o f  d e p l e t i o n  o f  t h e  
s tand ing  s tock  o f  t r e e s .  The s i t u a t i o n  ranges f rom cases o f  
severe shor tages over  s u b s t a n t i a l  p o r t i o n s  o f  the  popu la ted  r u r a l  
areas (Lesotho, Malawi, Mozambique, Tanzania and Zimbabwe), t o  
d e f o r e s t a t i o n  near  urban areas f o r  charcoa l  supp ly  (Angola and 
Zambia), t o  l i m i t e d  l o c a l  shor tages (Botswana and Swazi land) .  

The d e p l e t i o n  o f  wood s tocks  i s  a  problem o f  t h e  f i r s t  rank,  
deserv ing  a t t e n t i o n  commensurate w i t h  t h e  s tage o f  d e t e r i o r a t i o n  
i n  t h e  p a r t i c u l a r  n a t i o n a l  c o n t e x t .  It i s  u n f o r t u n a t e  that,, u n t i l  
r e c e n t l y ,  l i t t l e  a t t e n t i o n  was g i v e n  t o  t h i s  " o t h e r  energy 
c r i s i s . "  H a r v e s t i n g  fue lwood a t  a  r a t e  g r e a t e r  than t h e  
s u s t a i n a b l e  y i e l d s  o f  new wood growth dep le tes  t h e  c a p i t a l  o f  
s t a n d i n g  s t o c k .  

The pace o f  s tock  d e p l e t i o n  i s  an a c c e l e r a t i n g  ( o f t e n  
exponent i  a1 ) process.  The d e t a i l e d  process i S q u i t e  compl ex 
i n v o l v i n g  demand growth r a t e s ,  s h i f t i n g  l and uses (e.g., c l e a r i n g  
f o r  a g r i c u l t u r e ) ,  reg rowth  p a t t e r n s ,  and t h e  s p a t i a l  and t e n u r i a l  
access i  b i  l i t y  o f  wood resources t o  t h e  r u r a l  popul a t i  on. The 
repercuss ions  o f  wood d e p l e t i o n ,  o r  wood shortage, a r e  mu1 t i p 1  e. 
I t  can undermine t h e  p h y s i c a l  p r o d u c t i v i t y  o f  t h e  land,  through 
decreased wate r  r e t e n t i o n ,  waterway s i l  t i f i c a t i o n  ( w i t h  p o s s i b l e  
decreases i n  hydropower o u t p u t ) ,  and d e t e r i o r a t i o n  o f  s o i l  
q u a l i t y .  A g r i c u l t u r a l  o u t p u t  c o u l d  s u f f e r  as a  consequence. A t  
t h e  same t ime, t h e  s u b s t i t u t i o n  o f  animal and a g r i c u l t u r a l  
res idues  f o r  i n c r e a s i n g l y  scarce wood resources removes n u t r i e n t s  
f rom the  s o i l  c y c l e  and reduces l a n d  p r o d u c t i v i t y .  The adjustment  
o f  househol d  l abour budgets t o  accommodate l o n g e r  c o l  l e c t i o n  
t imes c o u l d  a1 so undermine a g r i c u l  t u r a l  p r o d u c t i v i t y  and t h e  
r u r a l  economy genera l  l y .  Moreover, t h e  s u b s t i t u t i o n  o f  i n f e r i o r  
f u e l s  f o r  wood c o u l d  be d e t r i m e n t a l  t o  r u r a l  economic development 
and q u a l i t y  o f  l i f e .  

Given t h e  p o t e n t i a l  s e v e r i t y  o f  t h e  e c o l o g i c a l ,  economic, and 
s o c i a l  repercuss ions  o f  runaway wood s t o c k  d e p l e t i o n ,  more 
a t t e n t i o n  t o  programmes addressed t o  a m e l i o r a t i n g  t h e  problem i s  
i n d i c a t e d .  A concer ted  three-pronged e f f o r t  w i l l  need t o  be 
e x p l o r e d  i n  o r d e r  t o :  1) i nc rease  t h e  e f f i c i e n c y  o f  end-use and 
convers ion  equipment, e s p e c i a l l y  wood and charcoal  s toves and 
charcoal  k i l n s ,  2 )  i nc rease  the  wood s tock  through on- and 
o f f - f a r m  p l a n t i n g  s t r a t e g i e s ,  and 3 )  s u b s t i t u t e  abundant and h i g h  
qual i t y  a1 t e r n a t i v e s ,  e., through p r o g r e s s i v e  r u r a l  
e l e c t r i f i c a t i o n .  There i s  room f o r  c o n s i d e r a b l e  a c t i o n  i n  t h i s  
area. We d iscuss  p o s s i b l e  r e g i o n a l  i n i t i a t i v e s  i n  Sect ions 4 .F  
and 5.  



4 .  POLICY ISSUES 

I n  t h e  p reced ing  pages, a  ske tch  o f  t h e  c u r r e n t  energy s i t u a t i o n  
f o r  each o f  t h e  n i n e  SADCC c o u n t r i e s  has been p rov ided .  Some 
i n d i c a t i o n  i s  a l s o  g i v e n  o f  the  l i k e l y  p rospec ts  f o r  f u t u r e  
energy p r o v i s i o n ,  t a k i n g  account  o f  e s t i m a t e d  t rends  i n  n a t i o n a l  
economic growth, p o p u l a t i o n  inc rease ,  t h e  u r b a n i z a t i o n  r a t e ,  f u e l  
end-use t rends,  and energy f a c i l i t y  p r o j e c t  p l a n s .  F u r t h e r ,  t h e  
c o u n t r y - s p e c i f i c  analyses have been combined t o  form a  r e g i o n a l  
p i c t u r e  o f  e v o l v i n g  requi rements f o r ,  and s u p p l i e s  o f ,  energy 
commodi t i e s .  

On an aggregate p h y s i c a l  bas is ,  t h e  r e g i o n a l  abundance o f  modern 
f u e l s  ( e l e c t r i c i t y ,  coa l ,  o i l )  on t h e  one hand, and l o c a l  
i n s u f f i c i e n c i e s  o f  fuelwood, on t h e  o t h e r  hand, have been 
underscored. The i s s u e  then becomes t h e  r o l e  which r e g i o n a l  
c o o r d i n a t i o n  can p l a y  i n  overcoming s p a t i a l ,  f i n a n c i a l ,  and 
i n s t i t u t i o n a l  b a r r i e r s  t o  the  c o o p e r a t i v e  development and 
u t i l i z a t i o n  o f  t h e  modern f u e l s ,  and i n  p r o v i d i n g  a  j o i n t  
framework f o r  m i t i g a t i n g  t h e  problems a s s o c i a t e d  w i t h  t h e  use o f  
f u e l  wood. 

What a r e  t h e  i m p l i c a t i o n s  o f  t h i s  s y n o p t i c  v iew f o r  t h e  s t r a t e g i c  
p l a n n i n g  o f  energy f u t u r e s ,  b o t h  w i t h i n  each c o u n t r y  and across 
the  SADCC r e g i o n  as a  whole? C l e a r l y ,  t h e  r e s p o n s i b i l i t y  f o r  
energy p l a n n i n g  a t  t h e  n a t i o n a l  l e v e l  r e s t s  s o l e l y  w i t h  each 
government and i t  i s  up t o  each member s t a t e ,  by t h e  j u d i c i o u s  
deployment o f  i t s  own resources,  t o  g e t  t h e  b e s t  energy b a r g a i n  
i t  can o b t a i n  f o r  i t s e l f .  Each SADCC c o u n t r y  w i l l  t h e r e f o r e  q u i t e  
n a t u r a l l y  ask i t s e l f  what s p e c i a l  m e r i t  t h e r e  i s  i n  t h e  
c o l  l a b o r a t i v e  a n a l y s i s  and p l a n n i n g  o f  energy s t r a t e g i e s  - how 
does i t  h e l p  w i t h  t h e  p u r e l y  n a t i o n a l  problem o f  adequate and 
economical energy p r o v i s i o n ?  

4 . A  Energy P lann ing :  Regional and N a t i o n a l  

There a r e  a  number o f  ways i n  which p l a c i n g  energy programme 
development i n  a  r e g i o n a l  framework c o u l d  h e l p  t o  promote 
n a t i o n a l  goa ls .  The f i r s t  i s  i n  i d e n t i f y i n g  those e n e r g y- r e l a t e d  
areas where p o t e n t i a l  c o n f l  i c t s  o f  i n t e r e s t  between s t a t e s  c o u l d  
emerge. It i s  i m p o r t a n t  t o  o b t a i n  a  good assessment o f  how 
s i g n i f i c a n t  t h i s  problem area m i g h t  become. The second v a l  uab le  
f e a t u r e  o f  t h e  c o l l a b o r a t i v e  approach i s  t h a t  i t  can h i g h l i g h t  
o p p o r t u n i t i e s  f o r  t h e  i n t e r a c t i v e  and m u t u a l l y  b e n e f i c i a l  t r a d e  
and exchange o f  e n e r g y- r e l a t e d  commodit ies. F u r t h e r ,  t h e r e  a r e  
many i n s t a n c e s  where energy resource  boundar ies (e.g., f o s s i l  
f u e l s ,  geothermal and hydropower resources,  sunshine and wind 
p a t t e r n s )  r u n  across n a t i o n a l  boundaries, so t h a t  ne ighbour ing  
c o u n t r i e s  share a  common resource.  Under these c i  rcumstances, i t  



can  o f t e n  be more e f f e c t i v e  t o  s h a r e  c o s t s  o f  b a s i c  d a t a  
c o l l e c t i o n  and e v a l u a t i o n  and, i n  some cases,  o f  j o i n t  r e s o u r c e  
e x p l o i t a t i o n .  A  f u r t h e r  m e r i t  o f  t h e  r e g i o n a l  approach i s  t h a t ,  
s i n c e  m a t t e r s  o f  n a t i o n a l  s e c u r i t y  a r e  o f t e n  b e s t  seen on a  
r e g i o n a l  b a s i s  and commonly i n t e r f a c e  s t r o n g l y  w i t h  ene rgy  
i s s u e s ,  r e g i o n a l  e n e r g y  p l a n s  may u s e f u l l y  t h r o w  l i g h t  on i s s u e s  
o f  n a t i o n a l  s e c u r i t y .  Thus, a  c l e a r  awareness o f  t h e  r e g i o n a l  
e n e r g y  p i c t u r e ,  and an u n d e r s t a n d i n g  o f  a r e a s  o f  p o t e n t i a l  
i n t e r - g o v e r n m e n t a l  c o l l a b o r a t i o n  o r  t e n s i o n  o v e r  energy ,  can h e l p  
t o  o p t i m i  ze  each n a t i o n a l  e n e r g y  s t r a t e g y .  

I t  m u s t  b e  emphas ize  t h a t  t h i s  combined n a t i o n a l  and r e g i o n a l  
approach t o  e n e r g y  p l a n n i n g  i s  n e c e s s a r i l y  dynamic,  as o b t a i n i n g  
a  f i r s t  a p p r o x i m a t i o n  t o  c r u d e  n a t i o n a l  e n e r g y  p i c t u r e s  h e l p s  t o  
c r e a t e  a  f i r s t  s i m p l e  r e g i o n a l  p i c t u r e  w h i c h  can  t h e n  be used t o  
r e f i n e  t h e  n a t i o n a l  p i c t u r e s  i n t o  a  more c o n f o r m a b l e  s e t .  T h i s  i n  
t u r n ,  h e l p s  t o  f u r t h e r  c l a r i f y  t h e  r e g i o n a l  s i t u a t i o n  t o  t h e  
b e n e f i t  o f  t h e  n a t i o n a l  e n e r g y  s t r a t e g i e s .  T h i s  i t e r a t i v e  
app roach  embodies a  p r o c e s s  w h i c h  s h o u l d  be r e g a r d e d  as a  c e n t r a l  
t a s k  o f  n a t i o n a l  e n e r g y  p l a n n e r s  w i t h i n  each  M i n i s t r y  o f  Energy .  
The m a t e r i a l s  p r e s e n t e d  i n  t h e s e  documents r e p r e s e n t  t h e  f i r s t  
s t e p  i n  an o p t i m i z a t i o n  p rocess  wh ich ,  i t  i s  hoped, w i l l  now be 
c a r r i e d  f o r w a r d  b y  t h e  e n e r g y  m i n i s t r i e s  o f  t h e  SADCC s t a t e s .  

A  c o r o l l a r y  o f  t h e  p r o p o s i t i o n  t h a t  r e g i o n a l  and n a t i o n a l  e n e r g y  
p l a n n i n g  i n i t i a t i v e s  a r e  b e s t  p u r s u e d  d y n a m i c a l l y  and 
i n t e r a c t i v e l y ,  i s  t h a t  n a t i o n a l  e f f o r t s  m u s t  be upgraded.  The 
ma in  i s s u e s  have been i d e n t i f i e d :  (1) a d d r e s s i n g  t h e  p rob lem o f  
wood s u f f i c i e n c y  t h r o u g h  c o n s e r v a t i o n ,  s u p p l y  enhancement, and 
f u e l  s w i t c h i n g  programmes, ( 2 )  d e c r e a s i n g  t h e  dependence on o i l  
i m p o r t s  t h r o u g h  p r o m o t i o n  o f  f e a s i b l e  and c o s t - e f f e c t i v e  
equ ipmen t  e f f i c i e n c y  improvement  a c t i o n s ,  s u b s t i t u t i o n  w i t h  c o a l  
and hydropower ,  and c o n t i n u e d  e x p l o r a t i o n  f o r  hyd roca rbon  
r e s o u r c e s ,  and ( 3 )  i d e n t i f i c a t i o n  and d i f f u s i o n  o f  a p p r o p r i a t e  
renewab le  e n e r g y  t e c h n o l o g i e s .  

A l r e a d y  a  c o n s i d e r a b l e  e x p e r i e n c e  has been accumu la ted  a t  t h e  
n a t i o n a l  l eve1 c o n c e r n i n g  f u e l  swi t c h i n g  programmes, t o  reduce  
dependency on o i l  i m p o r t s  i n  p a r t i c u l a r .  The e x p e r i e n c e  o f  Zambia 
i s  r e l e v a n t  h e r e .  A  s t u d y  was c a r r i e d  o u t  o f  t h e  i n d u s t r i e s  w h i c h  
consume o i l  and i t  was d i s c o v e r e d  t h a t  t h e  t w e n t y  l a r g e s t  
consumers a c c o u n t e d  f o r  80 p e r  c e n t  o f  t o t a l  consumpt ion .  T h i s  
t h e n  p e r m i t t e d  c o n s u l t a n t s  t o  be employed t o  s u g g e s t  how s a v i n g s  
m i g h t  be made. I n  Tanzan ia ,  t h e r e  i s  some i n s p e c t i o n  by  a 
government  i n s t i  t u t o n  t o  a s c e r t a i n  t h e  l e a s t - c o s t  imp1 e m e n t a t i o n  
o f  m a c h i n e r y  i n  p a r t i c u l a r  c o n s i d e r i n g  f u e l  s a v i n g .  



Zimbabwe has i n v e s t i g a t e d  t h e  number o f  companies u s i n g  impor ted  
f u e l  S, sugges t ing  l o c a l  f u e l s  t o  wh ich  t h e y  c o u l d  conver t .  O i l  
t a r ,  producer  gas f rom coa l ,  e l e c t r i c i t y  and steam f rom coa l  a r e  
a l l  a v a i l  a b l e  l o c a l l y .  To e s t a b l i s h  consumption f i g u r e s ,  t h e  
Zimbabwe government f i r s t  went t o  t h e  commercial supp ly  f i r m s  and 
o b t a i n e d  a  l i s t  o f  137 companies. Next, each company's f u e l  needs 
were examined w i t h o u t  r a i s i n g  t o o  much s u s p i c i o n  about  why t h e  
da ta  was r e q u i r e d .  A  q u e s t i o n n a i r e  was s e n t  o u t .  Data was 
gathered on process temperatures r e q u i r e d  and t h e  p roduc ts  made. 
F o l l o w i n g  t h i s ,  a  c o s t  e x e r c i s e  was c a r r i e d  o u t  and t h e  f i n d i n g s  
were t h a t  i n  most cases a  s i g n i f i c a n t  c o s t  sav ing  w i l l  occur .  
There f o l l o w e d  an e v a l u a t i o n  o f  t h e  f o r e i g n  c u r r e n c y  r e q u i r e d  f o r  
s w i t c h i n g .  T h i s  was t o  s a t i s f y  t h e  government t h a t  s w i t c h i n g  
would recover  t h e  f o r e i g n  cur rency  w i t h i n  a  one year  p e r i o d .  

A t  t h i s  stage, t h e  companies were approached f o r  t h e i r  v iews and 
many r e p l i e d  t h a t  s w i t c h i n g  was economica l l y  t o o  expensive and 
t e c h n i c a l l y  u n f e a s i b l e .  However, t h e  d a t a  s u p p l i e d  convinced 
many, and these companies then  asked f o r  governmental he lp,  t o  
o b t a i n  t h e  necessary f o r e i g n  cur rency  a l l o c a t i o n  as w e l l  as t o  
supp ly  t a x  r e l i e f .  The government deemed t h e  fo rmer  p o s s i b l e  b u t  
cons idered  t h e  l a t t e r  unnecessary. I n  genera l ,  however, t a x  
r e l i e f  i s  g i v e n  on c a p i t a l  i nves tment  i n  Zimbabwe. W h i l s t  t h e r e  
i s  m e r i t  f o r  t a x  r e 1  i e f ,  i t  does n o t  make much sense i f  t h e  
companies r e a l i s e  a  s u b s t a n t i a l  c o s t  sav ing .  Out o f  t h e  o r i g i n a l  
137 f i r m s ,  a  number were a l lowed t o  c o n t i n u e  w i t h  t h e  c u r r e n t  use 
o f  f u e l s ,  because t h e i r  consumption was n o t  t o o  g r e a t .  O f  t h e  
rema in ing  85, 25 a r e  now changing over ,  w h i l s t  o t h e r s  have asked 
t o  d e l a y  t h e  s w i t c h  u n t i l  t h e  r e c e s s i o n  abates. When completed, 
the  e x e r c i s e  m i g h t  save 5  m i l l i o n  Zimbabwean d o l l a r s .  

Zimbabwe i s  a l s o  u n d e r t a k i n g  conserva t ion  measures i n  a g r i c u l t u r e  
and i r r i g a t i o n .  The l a t t e r  was v e r y  expensive i n  terms o f  l i q u i d  
f u e l s  and e l e c t r i c i t y  and t h e  government i s  encouraging t h e  use 
o f  producer  gas. On farms, t h e r e  was a  misuse o f  woodfuel f o r  
d r y i n g  purposes and t h e  use o f  e thano l  and producer  gas i n  fa rm 
machinery.  Up t o  20 p e r  c e n t  o f  p e t r o l  i s  be ing  r e p l a c e d  w i t h  
e thano l  and some t r a c t o r s  now r u n  w h o l l y  on t h i s  f u e l .  T h i s  
s u b s t i t u t i o n  saves up t o  20 p e r  c e n t  on f o r e i g n  c u r r e n c y  
expend i tu re .  A t  Hwange, p r e v i o u s l y  t h e  low grade coal  was wasted 
b u t  now power s t a t i o n s  a r e  be ing  b u i l t  on these dumps and, by 
1985, i t  i s  hoped t o  generate 1,000 MW o f  power. 

Many c o u n t r i e s  i n  t h e  r e g i o n  a l r e a d y  have r e s t r i c t e d  p e r i o d s  when 
p e t r o l  i s  f o r  s a l e .  I n  Lesotho, i n  a d d i t i o n ,  t h e r e  a r e  speed 
l i m i t s  and punishments f o r  o f f i c i a l s  u s i n g  v e h i c l e s  o u t s i d e  o f  
t h e i r  work needs. However, t h e r e  a r e  sometimes l i m i t a t i o n s  on 
sav ings t h a t  can be made. Lesotho has t o  s u b s i d i s e  e l e c t r i c i t y  t o  
a t t r a c t  i n v e s t o r s  g i v e n  t h e  c o m p e t i t i o n  t h a t  South A f r i c a  poses. 
A f u r t h e r  c o n s t r a i n t  i n  severa l  c o u n t r i e s  a r e  t h e  t i e s  assoc ia ted  



w i t h  c e r t a i n  f o r m s  o f  a i d .  The re  a r e  a l s o  c e r t a i n  s t r u c t u r a l  
l i m i t a t i o n s  t o  c o n s e r v a t i o n  i n  a  l e s s  deve loped  c o u n t r y .  C u r r e n t  
b u d g e t  expend i  t u r e  i S f r e q u e n t l y  e a s i e r  t h a n  l a r g e r  c a p i t a l  
e x p e n d i t u r e .  M a c h i n e r y  a l s o  has t o  r u n  l o n g e r  i n  an L.D.C. and 
mu1 t i n a t i o n a l  c a p i t a l  i s  g e n e r a l l y  more c o m p e t i t i v e  t h a n  n a t i o n a l  
f i r m s  i n  t h e  c o n s e r v a t i o n  e f f o r t .  The re  a r e  c o n s t r a i n t s  as w e l l  
as o p p o r t u n i t i e s .  

I f  we t u r n  now t o  a p p r o p r i a t e  renewab le  e n e r g y  t e c h n o l o g i e s ,  t h e n  
a g a i n  we f i n d  t h a t  c e r t a i n  SADCC member s t a t e s  have a l r e a d y  b u i l t  
u p  a  c o n s i d e r a b l e  e x p e r i e n c e  i n  t h i s  f i e l d .  Botswana has f o u n d  i t  
u s e f u l  t o  c a t e g o r i z e  RET's (Renewable Energy  Techno l  o g i e s )  i n t o  
t h r e e  c a t e g o r i e s : -  

V i l l a g e  RET's 

I n s t i t u t i o n a l  RET's 

RET's  w i t h  commerc ia l  and j o b  c r e a t i o n  p o t e n t i a l  

W i t h  t h e  f o r m e r ,  t h e r e  a r e  dange rs  o f  t h e  ' m i s s i o n a r y  app roach '  , 
where t h e  vendo rs  o f  t e c h n o l o g y  push t h e  RET's r a t h e r  t o o  
a g g r e s s i v e 1  y. However, i n  Botswana, a  s e q u e n t i a l  app roach  i s  used 
whereby t h e  v i l l a g e r s  e n e r g y  needs a r e  assessed  and measured. 
Then, i n  t h e  v i l l a g e  m e e t i n g  p l a c e ,  t h e s e  assessed needs a r e  
d i s c u s s e d  and a g r e e d  w i t h  t h e  v i l l a g e r s  and ways o f  s a t i s f y i n g  
t h e  needs w i t h  t e c h n o l o g i c a l  s o l u t i o n s  a r e  d i s c u s s e d  i n  dep th .  If 
t h e  v i l l a g e r s  a g r e e  t o  t r y  c e r t a i n  RET's, t h e s e  a r e  c o n s t r u c t e d  
i n  t h e  r u r a l  t e s t  v i l  l ages w i t h  v i l l a g e r  p a r t i c i p a t i o n .  C u r r e n t 1  y  
t h e r e  a r e  two i n  e x i s t e n c e ,  and a  t h i r d  i s  unde r  s e l e c t i o n .  I n  
t h i s  manner,  RET's,  r a n g i n g  f r o m  p a s s i v e l y  s o l a r  c o o l e d  and 
h e a t e d  l o w  c o s t  h o u s i n g  and o f f i c e s  i n  t h e  t r a d i t i o n a l  s t y l e ,  
ovens, e v a p o r a t i v e  c o o l e r s ,  i ce- make rs ,  musc le- powered d r i l l i n g  
mach ines,  l a t h e s ,  sorghum dehu l  l e r s  and g r i n d e r s ,  a r e  a l l  unde r  
c o n s i d e r a t i o n .  

The i n s t i t u t i o n a l  t e c h n o l o g i e s  m a i n l y  c e n t r e  a round  h e a l t h  
c l i n i c s  and c e n t r e s  u s i n g  w a t e r  pumping d e v i c e s  ( b o t h  w i n d  and 
s o l a r  v o l t a i c )  t o  s u p p l y  w a t e r  f r o m  Bo tswana ' s  ave rage  b o r e h o l e  
d e p t h  o f  100 me t res ,  and t h e  p r o v i s i o n  o f  p a s s i v e l y  s o l a r  c o o l e d  
and h e a t e d  i n s t i t u t i o n a l  b u i l d i n g s .  Botswana Techno logy  C e n t r e ' s  
HQ, w i l l  be  t h e  f i r s t  o f  t h e  l a t t e r  i n  Botswana, and t h e  US 
p h y i c i s t  and a r c h i t e c t  who d e s i g n e d  i t ,  w i t h  l o c a l  i n p u t s ,  have 
j u s t  won an i n t e r n a t i o n a l  a r c h i t e c t u r a l  award f o r  i t s  d e s i g n .  
T h i s  shows one can  have i n s t i t u t i o n a l  b u i l d i n g  i n  t h e  t r a d i t i o n a l  
s t y l e  w i t h  e n e r g y  s a v i n g s  based on sound s c i e n c e .  The c o u n t r y ' s  
w a t e r  pumping p rob lems  a r e  such, t h a t  t h e y  p r o b a b l y  p r e s e n t t h e  
g r e a t e s t  c h a l l e n g e  i n  t h e  d e v e l o p i n g  w o r l d .  The p r e s e n t  s o l a r  
pumps work  on  t h e  p h o t o - e l e c t r i c  e f f e c t ,  and p r e s e n t l y  range  f r o m  
o u t p u t s  o f  f i v e  c u b i c  m e t r e s  t o  some 15 c u b i c  m e t r e s  p e r  day f r o m  
d e p t h s  o f  one t o  f i f t e e n  m e t r e s .  The g i v e n  t a r g e t ,  however,  i s  35 
c u b i c  m e t r e s  p e r  day f r o m  100 m e t r e s .  



Commercial ly v i a b l e  RET's, l i k e  s o l a r  w a t e r  hea te rs  f o r  r i c h  
urban dwe l le rs ,  a r e  b e i n g  l e f t  t o  t h e  Botswana p r i v a t e  s e c t o r .  
But  t h e  c o u n t r y  i s  f i n d i n g  t h a t  t h e  marke t  f o r  t h e  e l e c t r o n i c s  
needed f o r  s o l a r  v o l t a i c s  must be p ioneered  by t h e  Botswana 
Technology Centre.  Things l i k e  c o n t r o l  boxes, chargers and 
v o l t a g e  r e g u l a t o r s ,  and s o l a r  d r i v e n  e l e c t r i c  c a t t l e  fences a re  
w e l l  w i t h i n  t h e  c o u n t r y ' s  c a p a b i l i t y  and i t  has had some success 
i n  d i s s u a d i n g  i t s  v e t s  f rom i m p o r t i n g  such dev ices  through South 
A f r i c a  f o r  t h e i r  massive cordon fence  and movement c o n t r o l  
programme. Botswana i s  l o o k i n g  f o r  c a p i t a l  suppor t  f o r  i t s  
fencer ,  which i t  b e l i e v e s  t o  be as good as any i n  t h e  w o r l d  and 
has i t s  own s i l i c o n  c h i p  h i g h  techno logy  e l e c t r o n i c s .  Job 
c r e a t i o n  l i e s  i n  t h e  i n t r o d u c t i o n  o f  such devices,  s i n c e  even 
though t h e  components a r e  impor ted,  t h e  s o l d e r i n g  and t e s t i n g  o f  
t h e  c i r c u i t s  p u t  on to  t h e  'made-in-Botswana' c i r c u i t  board, i s  
l a b o u r  i n t e n s i v e .  

Botswana b e l i e v e s  i t  has a  RET inves tment  which i s  w e l l  
wor thwh i le ,  b u t  what i s  needed i s  more t o p - l e v e l  eng ineers  and 
f i n a n c i a l  suppor t  f o r  i t s  successfu l  a t tempts  t o  unpackage h i g h  
techno logy  RET's which can be made i n  SADCC c o u n t r i e s .  

The December 1982 meet ing  o f  t h e  SADCC Energy Sector  s t r e s s e d  
t h a t  t h i s  area was a  p a r t i c u l a r l y  f r u i t f u l  one f o r  r e g i o n a l  
c o o r d i n a t i o n  e f f o r t s .  

A l l  t h r e e  areas ment ioned a t  t h e  beg inn ing  o f  t h i s  s e c t i o n  
r e q u i r e  p01 i c y  a t t e n t i o n .  Wi th  r e g a r d  t o  t h e  a v a i l  a b i l  i t y  o f  
c o s t - e f f e c t i v e  techno log ies  t o  ensure adequate energy suppl i e s ,  
the  p o s s i b i l i t i e s  a re  enormous. However, t h e  e f f e c t i v e  
achievement o f  these goa ls  faces  a  number o f  p r a c t i c a l  and 
f i n a n c i a l  h u r d l e s .  For  example, i n  o r d e r  t o  s u r v i v e  economica l l y  
and t o  t r y  t o  improve GDP growth, SADCC c o u n t r i e s  must c o n t i n u e  
t o  expand t h e i r  i n d u s t r i  a1 c a p a c i t y .  T h i s  o f t e n  r e q u i r e s  o i l  . The 
World Bank c u r r e n t 1  y accepts t h e  genera l  g u i d i n g  p r i n c i p l e  t h a t  
i f  one a d d i t i o n a l  u n i t  o f  growth r e q u i r e s  one e x t r a  u n i t  o f  
energy i n  t h e  i n d u s t r i a l i z e d  c o u n t r i e s ,  then  one u n i t  o f  growth 
i n  T h i r d  World c o u n t r i e s  needs 1.3 u n i t s  o f  e x t r a  energy t o  
s e r v i c e  i t .  Most o i l - consuming  processes can be made t o  r u n  u s i n g  
a t  l e a s t  o n e - t h i r d  l e s s  energy, b u t  t h i s  means i n d u s t r i a l  
r e s t r u c t u r i n g ,  which i s  d i f f i c u l t  and c o s t l y .  S u b s t i t u t i o n  o f  
hydropower and coal  f o r  o i l  i n  e l e c t r i c i t y  and process-heat  
g e n e r a t i o n  can achieve s u b s t a n t i a l  sav ings o f  l i q u i d  f u e l s ,  b u t  
i s  c a p i t a l  i n t e n s i v e  t o  develop.  Fur thermore,  severa l  c o u n t r i e s  
a re  underexp lo red  as regards  o i l  and gas resources.  But  
p r o s p e c t i n g  and e x p l o i t a t i o n  a r e  expensive under tak ings  and, l i k e  
new dams and mines, o f  l i t t l e  i n t e r e s t  t o  e x t e r n a l  mu1 t i n a t i o n a l  
c a p i t a l  i nves tment  un less  t h e r e  i s  a  r e a l  p rospec t  o f  l a r g e  
surp luses  o f  f u e l s  o r  power f o r  e x p o r t  s a l e .  Thus, resources  
adequate o n l y  t o  meet n a t i o n a l  needs o f t e n  remain u n e x p l o i t e d  f o r  



l a c k  o f  funds, and t h e  r e c e n t  c o l l a p s e  o f  the  World Bank Energy 
A f f i l i a t e  has dashed e a r l i e r  hopes o f  f i n d i n g  new sources o f  
f u n d i n g  f o r  t h i s .  

So la r ,  w i n d  and geothermal energy resources,  b iogas  and o t h e r  
renewable sources a t t r a c t e d  a  g r e a t  deal  o f  i n t e r e s t  i n  
i n d u s t r i a l i z e d  c o u n t r i e s  i n  the  wake o f  t h e  o i l  c r i s i s ,  and most 
deve lop ing  c o u n t r i e s  were g r e a t 1  y  encouraged by  t h i s .  B u t  
wor ldw ide  r e c e s s i o n a r y  tendencies have depressed i n d u s t r y ,  and 
hence c u r r e n t  o i l  demand, so t h a t  o i l  p r i c e s  began t o  so f ten .  As 
a  consequence, t h e  i n d u s t r i a l i z e d  n a t i o n s  have l a r g e l y  l o s t  
i n t e r e s t  i n  renewable energy, b e l i e v i n g  t h a t  t h e  o i l  problem can 
now be con ta ined  b y  p u r e l y  f i s c a l  measures. T h i s  has meant t h a t  
t h e  power fu l  i n i t i a t i v e s  which l e d  t o  t h e  mount ing by  t h e  U.N. o f  
t h e  New and Renewable8 Energy Conference i n  N a i r o b i  i n  1981 have 
t r i c k l e d  away, t o  t h e  dismay o f  t h e  T h i r d  World c o u n t r i e s .  

Bear ing  i n  mind a l l  these c o n s t r a i n t s  on c u r r e n t  and f u t u r e  
energy p r o v i s i o n ,  i t  i s  t h e r e f o r e  a l l  t h e  more i m p o r t a n t  f o r  each 
SADCC c o u n t r y  t o  be a b l e  t o  assess a c c u r a t e l y  i t s  own c u r r e n t  and 
l i k e l y  f u t u r e  requ i rements  f o r  v a r i o u s  energy commodit ies i n  each 
consuming s e c t o r .  Thus, a  c a r e f u l  a n a l y s i s  o f  t h e  q u a l i t y  and 
q u a n t i t y  o f  i nd igenous  energy l i k e l  y  t o  be a v a i l  ab le,  would a1 low 
t h e  s c a l e  o f  supp ly  e f f o r t  t o  be matched t o  requi rements.  L i m i t e d  
economic resources  c o u l d  t h e r e f o r e  be a l l o c a t e d  more e f f i c i e n t l y .  
T h i s  i s  t h e  task  o f  energy p l a n n i n g  which, i f  done p r o p e r l y ,  can 
be a  power fu l  t o o l  f o r  p ruden t  development. 

Bu t  n a t i o n a l  energy p l a n n i n g  covers a  broader  canvas than t h e  
a n a l y s i s  o f  n a t i o n a l  end-use demand and ind igenous supp ly  
prospects ,  i m p o r t a n t  though t h i s  r o l e  i s .  I n  a d d i t i o n ,  i t  must be 
capable o f  t h e  d e t a i l e d  p lann ing ,  and p e r i o d i c  m o n i t o r i n g  and 
e v a l u a t i o n ,  o f  c a r e f u l  l y- fo rmu l  a t e d  energy p r o j e c t s .  Moreover, 
t h e r e  i s  an i m p o r t a n t  need t o  p r o v i d e  a  s e r v i c e  f o r  sc reen ing  and 
e v a l u a t i n g  t h e  wide a r r a y  o f  energy techno log ies  (power 
g e n e r a t i n g  equipment, i n d u s t r i a l  process equipment, end-use 
app l iances ,  e t c . )  o f f e r e d  on t h e  w o r l d  market,  so t h a t  
c o s t - e f f e c t i v e  cho ices  can be made which conform t o  n a t i o n a l  
energy o b j e c t i v e s .  These t h r e e  tasks  r e q u i r e  t h a t  an energy 
p l a n n i n g  u n i t  be e s t a b l i s h e d ,  w i t h  a  mandate t o  develop an 
i n t e g r a t e d  energy p1 an, w i t h  t e c h n i c a l  l y  t r a i n e d  personnel  hav ing 
a  wide range o f  s p e c i a l i t i e s ,  and w i t h  a c t i v e  l i n k a g e s  t o  
s o f t - l o a n  f a c i l i t i e s  f o r  f i n a n c i n g  n a t i o n a l  p r o j e c t s .  We s h a l l  
r e t u r n  t o  the  i s s u e  o f  n a t i o n a l  energy p l a n n i n g  requi rements 
w i t h i n  SADCC r e g i o n a l  c o n t e c t  i n  Sec t ion  5 .  

4.C Issues  i n  Regional  O i l  C o o r d i n a t i o n  

The SADCC s t a t e s ,  w i t h  t h e  excep t ion  o f  Angola, a r e  i n c r e a s i n g l y  
dependent on o i l  i m p o r t s  as t h e i r  development proceeds. The o i l  



pr ice  shocks of 1973/74 and 1979 l e f t  the  oil- importing s t a t e s  
paying out  up to  75 per cent  of t h e i r  export  earnings to  keep 
t h e i r  t r anspor t  and indus t r i a l  s ec to r s  operational .  This has 
diminished the capi ta l  avail able f o r  investment, disrupted 
development plans,  and often forced countr ies  to  borrow abroad 
and incur l a rge  debt- service burdens. 

Purely in terms of indigenous supply, the  SADCC region i s  in  a 
surplus s i t u a t i o n  f o r  a11 commercial f u e l s ,  including o i l .  This 
was discussed in Section 3.D, with quan t i t a t ive  projections of 
surpluses displayed in Table 15. If  ways could be found of 
r ed i s t r ibu t ing  energy in  the region, the re  would be no need to  
buy any from outs ide  supp l i e r s .  This s t r i k i n g  finding must sure ly  
serve a s  a tremendous stimulus to  fu tu re  energy cooperation. 
Furthermore, i t  immediately h ighl ights  the  urgency of the  need 
f o r  the  SADCC t ranspor t  policy to  take account of energy 
t ranspor t  prospects,  and therefore  the  need to  develop c lose  
cooperation between the  SADCC Energy Unit and the  SATCC. 
An additonal measure f o r  consideration could be the j o i n t  
purchase of o i l  i n  bulk by SADCC member s t a t e s ,  which should 
s i g n i f i c a n t l y  reduce t r anspor t  cos ts .  

We shal l  pose the  i ssues  with respect  to  o i l  cooperation in  the 
form of a s e r i e s  of e i g h t  discussion questions,  with addit ional  
observations.  Cl ea r ly ,  such issues  have complex imp1 i ca t ions  and 
important socio-economic and p o l i t i c a l  management dimensions t h a t  
can only be responsibly addressed by agreements between the SADCC 
governments. 

Q.1. How f e a s i b l e  i s  i t  f o r  SADCC energy i n t e r e s t s  t o  join 
with SADCC t ranspor t  i n t e r e s t s  t o  discuss the problems 
ra ised  by energy red i s t r ibu t ion  within the  region? 

Angola produces enough crude o i l  t o  service  the 
projected needs of a l l  s t a t e s  up to  1990, and to  s t i l l  
have about 50 per cent  of production l e f t  over f o r  
export outs ide  the region. Beyond 1990, the l i m i t  i s  s e t  
by regional r e f ine ry  capacity and, given construction 
lead- times,  i t  i s  not too e a r l y  to  evaluate fu tu re  
r e f ine ry  needs. 

Q.2. Should a de ta i l ed  study be made of r e f ine ry  requirements 
in  the  region up to  the year 2010? 

Question 2 above i s  re levant  i r r e spec t ive  of whether 
fu tu re  o i l  supplies come from ins ide  the  region o r  not.  
If  Angola suppl ies  a11 the o i l  t o  the  region, t h i s  would 
rep1 ace a1 l  imports of a1 ready ref ined o i l  S .  This means 
t h a t  the  r e f ine ry  capacity in  the  region has t o  be 
doubled anyway. So an important r i d e r  to  4.2 i s :  



Q.3.  I s  i t  more economic t o  b u i l d  new r e f i n e r y  c a p a c i t y  and 
i m p o r t  p redominan t l y  crude o i l  o r  t o  inc rease  t h e  i m p o r t  
o f  r e f i n e d  p roduc ts  and back o u t  o f  o i l ,  as f a r  as 
p o s s i b l e ,  i n  f a v o u r  o f  coal  f o r  thermal e l e c t r i c i t y  and 
process h e a t  p r o d u c t i o n ?  

Cont inu ing  on the  o i l  r e f i n e r y  theme, i t  i s  c l e a r  t h a t  
t h e  e x i s t i n g  f o u r  f u n c t i o n a l  r e f i n e r i e s  (Dar es Salaam, 
Ndola, Maputo and Luanda) t o g e t h e r  produce a  s h o r t f a l l  
i n  m i d d l e  f r a c t i o n s  - d i e s e l  /gas o i l  and kerosene - and 
an excess o f  g a s o l i n e  and r e s i d u a l ,  r e l a t i v e  t o  the  m ix  
o f  end-use pe t ro leum p r o d u c t  demands. Thus, a  f u r t h e r  
supplementary quesion t o  Q . 2 .  i s :  

Q.4. Would i t  be more economic t o  r e t r o f i t  c r a c k i n g  c a p a c i t y  
t o  improve t h e  r e f i n e r y  o u t p u t  o f  m i d d l e  f r a c t i o n s  o r  t o  
inc rease  t h e  p r o p o r t i o n  o f  g a s o l i n e  engines, v i a  i m p o r t  
c o n t r o l  S on d i e s e l  engines, when rep1 a c i n g  o l d  s tock?  

A  f u r t h e r  r e f i n e r y  problem r e l a t e s  t o  t h e  f u t u r e  o f  t h e  
Feruka r e f i n e r y  near  Mutare i n  Zimbabwe, w i t h  a  c a p a c i t y  
o f  one m i l l i o n  tonnes p e r  y e a r  b u t  "mothba l led"  s i n c e  
1966. 

4.5.  Should Feruka be cons idered  as a  c o n t r i b u t o r  t o  f u t u r e  
r e g i o n a l  r e f i n e r y  capac i t y ,  e i t h e r  i n  i t s  p r e s e n t  fo rm 
o r  i f  s u i t a b l y  m o d i f i e d ?  

A s tudy  o f  Feruka i n  1980 found  t h a t  i t  would c o s t  US 
$38 m i l l  i o n  t o  reopen i t .  Even then  i t  would be c o s t l y  
t o  run,  w i t h  r e f i n e r y  f u e l  use and l o s s  r u n n i n g  a t  about  
11 p e r  c e n t  o f  i n t a k e .  Moreover, i t  was b u i l t  t o  process 
I r a n i a n  l i g h t  crude, and l i g h t  crudes a r e  d i f f i c u l t  t o  
o b t a i n  a t  p r e s e n t  ( a l t h o u g h  Ango la ' s  crude tends t o  be 
on t h e  l i g h t  s i d e ) .  Feruka a l s o  s u f f e r s  f rom a  mismatch 
between t h e  p r o d u c t  y i e l d  and t h e  market  demand f o r  
v a r i o u s  pe t ro leum f u e l  S .  Unless t h e  f r a c t i o n  
c o n f i g u r a t i o n  were changed, t h e  r e f i n e r y  would produce 
about  50 p e r  c e n t  more g a s o l i n e  than needed i n  Zimbabwe 
i n i t i a l  1 y  ( though demand f o r  gas01 i n e  by 1990 would 
match o u t p u t ) .  A1 though these f a c t o r s  r a i s e  ques t ions  
about  t h e  economics o f  t h i s  o p t i o n ,  i t  c o u l d  c o s t  
s u b s t a n t i a l l y  more t o  b u i l d  a  new f a c i l i t y ,  t o  change 
t h e  mix  o f  Feruka ou tpu ts ,  o r  t o  i m p o r t  a d d i t i o n a l  
r e f i n e d  p roduc ts .  A  more d e t a i l e d  i n v e s t i g a t i o n  o f  t h e  
o p t i o n s  would be necessary t o  assess the  r e l a t i v e  c o s t s .  
Zimbabwe has commissioned a  f u r t h e r  pet ro leum 
e n g i n e e r i n g  s tudy  t o  examine ways o f  meet ing t h e  
c o u n t r y ' s  requi rements o f  r e f i n e d  o i l  p roduc ts .  Amongst 
t h e  o p t i o n s  b e i n g  cons idered  a re  t h e  f o l l o w i n g .  What 



should be t h e  r o l e  o f  t h e  Feruka R e f i n e r y ?  I s  i t  b e t t e r  
t o  c o n t i n u e  i m p o r t s  f rom t h e  s p o t  markets  o r  t o  go i n t o  
j o i n t  ven tu res  w i t h  the  r e f i n e r i e s  i n  Mozambique and 
Zambia? I f  Feruka i s  a  v i a b l e  p o s s i b i l i t y ,  should i t  be 
f e d  w i t h  impor ted  Angolan o i l ?  
C u r r e n t l y  t h e r e  i s  an excess r e f i n e r y  c a p a c i t y  
wor ld-wide,  and i t  may be more economical a t  l e a s t  i n  
t h e  s h o r t  - and medium-term, f o r  SADCC member s t a t e s  t o  
i m p o r t  r e f i n e d  p roduc ts  r a t h e r  than  i m p o r t  crude and 
r e f i n e  i t  l o c a l l y .  

The c r u c i  a1 q u e s t i o n  d e t e r m i n i n g  b a s i c  r e f i n e r y  p01 i c y  i s  whether 
Angola w i l l  f i n d  i t  b e n e f i c i a l  t o  e x p o r t  o i l  t o  t h e  r e g i o n .  A t  
the  f i r s t  SADCC Regional Energy Seminar (November/December 1982),  
t h e  government o f  t h e  Peoples Repub l i c  o f  Angola expressed i t s  
w i l l i n g n e s s  t o  cooperate w i t h  a l l  member s t a t e s  i n  s u p p l y i n g  them 
w i t h  o i l  and r e f i n e d  o i l  p roduc ts .  A  c o n c r e t e  under tak ing  has 
t h e r e f o r e  been made, f a v o u r a b l e  r e c i p r o c a l  t r a d e  agreements a l s o  
be ing  made between Angola and o t h e r  member s t a t e s  over  t h e  
purchase o f  o i l .  Th is  i n  term depends upon c e r t a i n  problems be ing  
overcome, such as t h e  d i f f e r e n t  economic systems o f  t h e  member 
s t a t e s  and t h e  b e s t  forms o f  supply  t o  be employed. I f  ways can 
be found t o  d i s t r i b u t e  t h e  o i l ,  then, as no ted  e a r l i e r ,  r e f i n e r y  
c a p a c i t y  f o r  r e g i o n a l  s e l f - s u f f i c i e n c y  needs t o  be doubled by  t h e  
end o f  t h e  c e n t u r y  (an a d d i t i o n a l  two m i l l  i o n  tonnes p e r  y e a r  by 
1990) .  Under these c i rcumstances p r o b l e m a t i c  i ssues ,  l i k e  whether 
o r  n o t  t o  reopen Feruka, may be bypassed i n  f a v o u r  o f  b u i l d i n g  
new r e f i n e r i e s  geared t o  process Ango la ' s  crude.  Conversely, any 
d e c i s i o n  t o  use a  m i x  o f  crude and r e f i n e d  o i l s  impor ted  f rom 
o u t s i d e  t h e  r e g i o n ,  as a t  p resen t ,  would p l a c e  emphasis on 
augmenting t h e  c a p a c i t y  o f  e x i s t i n g  r e f i n e r i e s  as w e l l  as 
b u i l d i n g  new ones. 

I f  Ango la ' s  o i l  i s  used th roughou t  t h e  reg ion ,  an i m p o r t a n t  
d e c i s i o n  i s  whether t o  t r a n s p o r t  crude t o  t h e  i m p o r t i n g  s t a t e s  o r  
t o  supp ly  r e f i n e d  p roduc ts  d i r e c t  f rom Angola. I f  t h e  former,  
t h e r e  w i l l  be l e s s  p ressure  on Angolan r e f i n e r y  p o t e n t i a l  and 
more on r e f i n e r y  c a p a c i t y  i n  each o f  t h e  o t h e r  s t a t e s .  I f  r e f i n e d  
p roduc ts  a r e  suppl i e d  f rom Angola, t r a n s p o r t  d i f f i c u l t i e s  
inc rease  c o n s i d e r a b l y  w h i l e  r e f i n e r y  c a p a c i t y  i n  Angola must 
inc rease  r a p i d l y .  So t h e  q u e s t i o n  may be posed: 

9 .6 .  I f  Angolan o i l  can be s u p p l i e d  t o  t h e  SADCC Region, w i l l  
i t  be more economic t o  t r a n s p o r t  crude o r  r e f i n e d  
products ,  and what imp1 i c a t i o n s  w i l l  t h i s  d e c i s i o n  have 
f o r  t r a n s p o r t  and f o r  r e f i n e r y  c a p a c i t y  and l o c a t i o n ?  

A l l  t h e  r e f i n e r y - r e l a t e d  i ssues  posed i n  ques t ions  2- 6  above a r e  
a f f e c t e d  i n  a  fundamental way by whether  o r  n o t  i t  w i l l  
e v e n t u a l l y  p rove  p h y s i c a l l y  p o s s i b l e  t o  d i s t r i b u t e  Angol an o i l  



w i t h i n  t h e  SADCC Region. A t  present ,  o i l  i m p o r t s  come i n  f rom t h e  
G u l f  v i a  Tanzania and Mozambique, o r  over  t h e  Repub l i c  o f  South 
A f r i c a ' s  l a n d  border  w i t h  t h e  SADCC s t a t e s .  A l l  c o u n t r i e s  except  
Angola a r e  o i l  i m p o r t e r s  and a r e  s u p p l i e d  by these r o u t e s .  
Angola, a p a r t  f rom s u p p l y i n g  i t s  own o i l ,  e x p o r t s  l a r g e  
q u a n t i t i e s  by sea, p r i n c i p a l l y  t o  t h e  USA (see F i g u r e  3 ) .  Thus: 

Q . 7 .  How f e a s i b l e  i s  i t  t o  s h i p  Angolan o i l  around the  Cape 
t o  t h e  e x i s t i n g  o i l  r e c e p t i o n  p o r t s  t o  supp ly  Tanzania, 
Zambia, Zimbabwe, Mozambique and Malawi? 

T h i s  q u e s t i o n  i n v o l v e s  i s s u e s  o f  f u t u r e  r e l a t i o n s  w i t h  
p r e s e n t  s u p p l i e r s  i n  t h e  G u l f  and t h e  range o f  problems 
r a i s e d  by s h i p  t r a n s p o r t  round t h e  Cape. 
Other  t r a n s p o r t  r o u t e s  shou ld  a1 so be examined. 
C u r r e n t l y  p i p e l i n e s  e x i s t  f rom Dar es Salaam t o  Ndola 
(Zambia) and f rom B e i r a  t o  Umta l i  (Zimbabwe). Even under 
e x i s t i n g  i m p o r t  arrangements, i t  i s  a l r e a d y  a  m a t t e r  f o r  
s e r i o u s  d iscusson whether t h e  Ndola p i p e l i n e  should be 
extended t o  Harare (Zimbabwe) t o  t r a n s p o r t  r e f i n e r y  
p roduc ts  f r o m  t h e  somewhat u n d e r u t i l  i z e d  Inden i  
r e f i n e r y ,  near  Ndola, t o  Zimbabwe. A d d i t i o n a l l y ,  s e r i o u s  
though t  i s  be ing  g i v e n  t o  ex tend ing  t h e  Be i ra- Umta l i  
p i p e l i n e  up t o  Harare, i r r e s p e c t i v e  o f  whether t h e  
Feruka r e f i n e r y  i s  reopened. I f  b o t h  these a d d i t i o n a l  
p i p e l  i n e  ex tens ions  were compl eted,  t h e  f o u r  c o u n t r i e s  
o f  Tanzania, Zambia, Zimbabwe and Mozambique would be 
i n t e r c o n n e c t e d .  Under these h y p o t h e t i c a l  circumstances, 
o i l  c o u l d  be t r a n s p o r t e d  f rom Angola and f e d  i n t o  the  
p i p e l i n e  systems, whose e x i s t i n g  f l o w s  would have t o  be 
reversed .  The q u e s t i o n  i s ,  whether o i l  cou ld  be 
t r a n s p o r t e d  by  r a i l  o r  even road  t o  Ndola f o r  i n j e c t i o n  
i n t o  t h e  m o d i f i e d  p i p e  system. O r  c o u l d  a  t rans-Angolan 
p i  p e l  i ne be b u i  l t ?  

Q.8. What a r e  t h e  c o s t s  and b e n e f i t s  o f  deve lop ing  a  workable 
r a i l  o r  r o a d  l i n k ,  o r  a  p i p e l i n e ,  between Angola and 
Zambia t o  t r a n s p o r t  Angolan o i l ,  and c o u l d  t h i s  form 
p a r t  o f  an i n t e g r a t e d  o i l  d i s t r i b u t i o n  system u t i l i z i n g  
e x i s t i n g  p i p e l  i n e s  f rom Tanzania and B e i r a ?  

The above a r e  some o f  t h e  ques t ions  t h a t  need f u r t h e r  
d iscuss ions ,  as t h e  f o l l o w i n g  genera l  l i n e s  o f  coopera t ion  and 
i n t e g r a t i o n  a re  e x p l o r e d :  

(1 ) t h e  e s t a b l i s h m e n t  o f  e f f i c i e n t  and e q u i t a b l e  methods f o r  
t h e  s a l e  o f  Angolan o i l  t o  the  o t h e r  e i g h t  c o u n t r i e s ;  

( 2 )  t h e  m e r i t s  o f  t h e  v a r i o u s  methods o f  t r a n s p o r t i n g  crude 
o i l  and r e f i n e d  p roduc ts  w i t h i n  t h e  reg ion ;  



( 3 )  t h e  r a t i o n a l  i z a t i o n  o f  r e f i n e r y  c a p a c i t i e s ,  l o c a t i o n  and 
p r o d u c t  l i nes ; 

( 4 )  t h e  harmon iza t ion  o f  o i l  l e g i s l  a t i  on. 

4.D I n t e g r a t e d  G r i d  Systems 

The enormous hydropower resources  i n  t h e  reg ion ,  d iscussed  i n  
Sec t ion  3.C and 3.D, suggest  t h a t  e l e c t r i f i c a t i o n  c o u l d  p l a y  an 
i m p o r t a n t  r o l e  i n  development s t r a t e g i e s  i n  t h e  area.  Indeed, i n  
t h e  absence o f  an e l e c t r i f i c a t i o n  emphasis, t h e  r e g i o n  c o u r t s  the  
danger o f  o v e r - i  nvestment i n  g e n e r a t i n g  capac i t y ,  w i t h  
i n s u f f i c i e n t  demand growth t o  amor t i ze  t h e  l arge p1 anned 
expend i tu res  i n  new f a c i l i t i e s .  

The de l  i b e r a t i v e  expansion o f  e l e c t r i c i t y  markets, t o  rep1 ace 
scarce f u e l s  ( o i l  and biomass) and promote development, appears t o  
be a  p r i o r i t y  agenda i t e m .  I n s o f a r  as a  t r a n s m i s s i o n  g r i d  can be 
i n t e g r a t e d  across n a t i o n a l  boundaries, i nexpens ive  power sources 
can reach  w i d e r  markets, demand growth can be acce le ra ted ,  t h e  
problem of c o s t l y  i d l e  c a p a c i t y  can be avoided, and system 
r e 1  i a b i  l i t y  can be improved. 

D e t a i l e d  i n v e s t i g a t i o n  o f  t h e  o p p o r t u n i t i e s  f o r  e l e c t r i c i t y  g r i d  
i n t e r c o n n c t i o n s  i s  needed. I n  i t s  absence, t h e  f o l l o w i n g  genera l  
observa t ions  a r e  o f f e r e d .  

Costs and B e n e f i t s  o f  Transmiss ion Systems 

Transmiss ion systems reduce supp ly  c o s t s  i n  f o u r  ways. F i r s t ,  i f  
r e g i o n s  a r e  in te rconnec ted ,  i n  t h e  e v e n t  o f  g e n e r a t i o n  f a i l u r e  i n  
one r e g i o n ,  i t  i s  p o s s i b l e  t o  c a l l  on t h e  reserves  o f  o t h e r  
reg ions ;  i n  a d d i t i o n ,  t o  m a i n t a i n  a  g i v e n  l e v e l  o f  system 
r e 1  i a b i l  i t y ,  t o t a l  r e s e r v e  c a p a c i t y  w i t h  i n t e r c o n n c t i o n s  i s  l e s s  
than t h a t  r e q u i r e d  w i t h o u t  i n t e r c o n n e c t i o n s .  Second, i f  peak 
demands occur  a t  d i f f e r e n t  t imes  i n  d i f f e r e n t  reg ions ,  
i n t e r c o n n e c t i o n s  p e r m i t  peak power c a p a c i t y  t o  be shared, and 
aggregate peak demand can be met w i t h  lower  t o t a l  capac i t y .  
Th i rd ,  i f  t h e  t r a n s m i s s i o n  system i s  des igned t o  t r a n s m i t  energy 
i n  l a r g e  q u a n t i t i e s ,  power g e n e r a t i o n  i n  reg ions  r i c h  i n  
inexpens ive  energy resources can be expanded. Th is  a l l o w s  o t h e r  
r e g i o n s  t o  i m p o r t  t h e  cheaper energy, a l l o c a t i n g  t h e  more 
expensive forms t o  t h e  s p e c i f i c  uses where they  a r e  most 
a p p r o p r i a t e  and economical (e.g., o i l  f o r  t r a n s p o r t  and coal  f o r  
i n d u s t r y ) .  I n  a d d i t i o n ,  e x i s t i n g  g e n e r a t i o n  can be d ispa tched  
more economica l l y .  Wi th  i n t e r c o n n e c t i o n s ,  l a r g e r  g e n e r a t i o n  u n i t s  
can be i n s t a l l e d ,  embodying cons iderab le  economies o f  s c a l e .  

New h i g h- v o l t a g e  i n t e r c o n n e c t i o n s ,  i f  p r o p e r l y  designed, can l e a d  
t o  improved r e 1  i ab i  l i ty and t o  sys tem s t a b i  l i t y .  Low-v01 tage 



l i n e s  i n  r u r a l  r e g i o n s  o f t e n  tend  t o  grow much l o n g e r  than was 
in tended,  l e a d i n g  t o  d i f f i c u l t i e s  i n  m a i n t a i n i n g  adequate v01 tage 
and t o  f r e q u e n t  power outages caused by  l o s s  o f  s y n c h r o n i z a t i o n  
between g e n e r a t i o n  and loads .  These problems d isappear  as more 
t r a n s m i s s i o n  l i n e s  and t h e  r e q u i r e d  s u b s t a t i o n s  a r e  i n s t a l l e d .  

On t h e  o t h e r  hand, t ransmisson systems a r e  expensive i n  f o r e i g n  
exchange terms. Cost es t imates  f o r  s e l e c t e d  elements a r e  g iven  i n  
Table 16; f o r e i g n  exchange components are,  perhaps, 60 per  c e n t  
f o r  a .c .  and 40 p e r  c e n t  f o r  d .c .  elements. Many less- developed 
c o u n t r i e s  have domest ic  i n d u s t r i e s  capable o f  p roduc ing  w i re ,  
towers, t rans fo rmers ,  e t c . ,  on d i s t r i b u t i o n  v01 tage  l eve1 s, b u t  
l a c k  t h e  techno logy  f o r  t h e  h i g h e r  v01 tage l e v e l s .  The m a t e r i a l s ,  
eng ineer ing ,  and p r o d u c t i o n  requi rements f o r  t r a n s m i s s i o n  systems 
a r e  more exac t ing .  The l i m i t e d  marke t  f o r  t r a n s m i s s i o n  systems 
m i g h t  make t h e  development o f  p r o d u c t i o n  f a c i l i t i e s  f o r  these 
systems u n j u s t i f i e d ,  even on an i n t e g r a t e d  r e g i o n a l  b a s i s .  

General Transmiss ion P lann ing  i n  Southern A f r i c a n  S t a t e s  

The l o c a t i o n  o f  t h e  ma jo r  g e n e r a t i n g  f a c i l i t i e s  w i t h  SADCC i s ,  o f  
course, an i m p o r t a n t  c o n s i d e r a t i o n .  Desp i te  t h e  sometimes v a s t  
d i s t a n c e s  i n v o l v e d  i n  b u i l d i n g  a  r e g i o n a l  g r i d ,  t h e r e  a r e  
s i g n i f i c a n t  o p p o r t u n i t i e s  f o r  i n t e g r a t i o n .  

The ma jo r  e x i s t i n g  h y d r o - e l e c t r i c  c a p a c i t y  w i t h i n  SADCC i s  on t h e  
Zambezi R i v e r  system: t h e  Cabora Bassa s i t e  i n  Mozambique (2000 
MW), t h e  Kar iba  South s t a t i o n  i n  Zimbabwe (666 MW), and t h e  
Kar iba  N o r t h  s t a t i o n  i n  Zambia (600 MW). A  f u r t h e r  1000 MW o f  
hydro c a p a c i t y  i s  l o c a t e d  a t  t h e  l a r g e  s t a t i o n s  a t  Kafue Gorge 
and V i c t o r i a  F a l l s  i n  Zambia. A t  some cons iderab le  d i s t a n c e  i s  
Ango la ' s  287 MW o f  hydro c a p a c i t y ,  l o c a t e d  a long  severa l  r i v e r s  
i n  t h e  western p a r t  o f  t h e  c o u n t r y .  The l a r g e s t  s i t e  a t  p r e s e n t  
i s  180 MW a t  Cambambe Dam on t h e  Cuanza R i v e r .  Other  i m p o r t a n t  
f a c i l i t i e s  i n c l u d e  40 MW on t h e  Catumbela R i v e r  and severa l  o t h e r  
s m a l l e r  s t a t i o n s .  The l a r g e s t  hydro s t a t i o n s  s u p p l y i n g  the  g r i d  
i n  Tanzania a r e  on t h e  Pangani and Kadatu R i v e r s .  Coal c a p a c i t y  
w i t h i n  SADCC i s  concen t ra ted  i n  Zimbabwe (abou t  900 MW), a t  
Harare, Bul awayo, Umni a t i  and Wankie. 

It i S no tewor thy  t h a t  t h e  ma jo r  e x i s t i n g  hydro- e l  e c t r i c  and coal  
f a c i l i t i e s  can be c i r c u m s c r i b e d  by  a  c i r c l e  o f  abou t  a  500 km 
r a d i u s .  Such a  c i r c l e  i n c l u d e s  areas w i t h  f i v e  SADCC c o u n t r i e s  -- 
Zambia, Zimbabwe, Mozambique, Malawi, and Botswana. I t  a1 so 
c o n t a i n s  a g r i c u l  t u r a l  areas and ma jo r  m i n i n g  and i n d u s t r i a l  
c e n t r e s  and c i t i e s ,  i n c l u d i n g  Lusaka, Ndol a, K i  twe, Maramba, 
Harare, Bulawayo, Li longwe, B l a n t y r e ,  Tete, Be i ra ,  and 
Franc is town.  Th is  c o n c e n t r a t i o n  o f  demand cen t res ,  a long  w i t h  the  
p o t e n t i a l  f o r  f u r t h e r  hydro-development a t  Kar iba,  Cabora Bassa, 
and i n  Malawi, and t h e  presence o f  e x i s t i n g  g r i d  systems, roads, 
and r a i l w a y s ,  c r e a t e s  a p romis ing  s i t u a t i o n  f o r  r e g i o n a l  
e l e c t r i c i t y  i n t e g r a t i o n .  



TABLE 16 

SELECTED POWER TRANSMISSION COST ESTIMATES 

Facility 
Unit Cost 

(Millions of US $ 1  

500 kV transmission line $.3 per kilometer 
500 kV transmission line $.4 per kilometer 
500 kV substation $8 each 
330 kV transmission line $.3 per kilometer 
330 kV substation $5 each 
220 kV transmission line $.2 per kilometer 
220 kV substation $4 each 
400 kV d.c. transmission line $.4 per kilometer 



Planned new c o a l - f i r e d  c a p a c i t y  ( such  as a t  Wankie i n  Zimbabwe) 
s h o u l d  be e v a l u a t e d  i n  t h e  l i g h t  o f  a  s u r p l u s  c a p a c i t y  t h a t  w i l l  
e x i s t  i n  t h i s  r e g i o n  b y  1990. I f  g r i d  i n t e g r a t i o n  were t o  p r o v i d e  
cheaper  h y d r o - e l e c t r i c  power where and when i t  i s  needed i n  t h e  
r e g i o n ,  c o s t l y  i n v e s t m e n t s  i n  t he rma l  s t a t i o n s  c o u l d  be  avo ided.  
C a r e f u l  c o n s i d e r a t i o n  o f  t h e  economic t r a d e - o f f s  between coa l  and 
hydropower ,  i n  b o t h  t h e  n a t i o n a l  and r e g i o n a l  c o n t e x t s ,  i s  c a l l e d  
f o r .  I n  u n d e r t a k i n g  such e v a l u a t i o n s ,  t h e  c a p i t a l  c o s t s  o f  new 
c o a l  f a c i l i t i e s ,  t h e  t r a n s m i s s i o n  c o s t s  f o r  s u p p l y i n g  hydropower 
resou rces ,  and t h e  c o s t s ,  e n v i r o n m e n t a l  impac ts  and a l t e r n a t i v e  
uses o f  b o t h  c o a l  and hyd ro  r e s o u r c e s  need t o  be taken  i n t o  
accoun t .  

The f i r s t  s t e p  i n  t r a n s m i s s i o n  p l a n n i n g  i s  t h e  c h o i c e  o f  r o u t e s  
and v01 t a g e  l e v e l s  f o r  t h e  p r o j e c t e d  power l i n k s .  The v01 tage  
l e v e l  f o r  t h e  t r a n s m i s s i o n  o f  a  g i v e n  q u a n t i t y  o f  power i s  chosen 
b y  compromis ing between c a p i t a l  c o s t s  and t h e  c o s t s  o f  power 
l o s s e s .  Whenever p o s s i b l e ,  l i n e s  s h o u l d  f o l l o w  roads  and l i n k  up 
w i t h  e x i s t i n g  power s u b s t a t i o n s .  I f  t r a n s m i s s i o n  f a c i l i t i e s  
a l r e a d y  e x i s t ,  and t h e  r e q u i r e d  c a p a c i t y  expans ion  i s  n o t  t o o  
g r e a t ,  e x i s t i n g  v o l t a g e  l e v e l s  a r e  used t o  save on c o s t s  o f  new 
s u b s t a t i o n s .  

There a r e  two l i m i t a t i o n s  on t h e  amount o f  power t h a t  can be 
t r a n s m i t t e d  f o r  a  g i v e n  power l i n e  t y p e :  t h e  the rma l  l i m i t  o f  t h e  
l i n e ,  and i t s  s t a b i l i t y  l i m i t .  I n  mos t  cases, due t o l o w  
power- f  l ows and l a r g e  d i s t a n c e s  i n  an i n t e r r e g i o n a l  power system 
f o r  Sou the rn  A f r i c a ,  on1 y t h e  s t a b i l  i t y  l i m i  t s  f o r  t r a n s m i  s s i o n  
l i n e s  w i l l  be i m p o r t a n t .  The s t a b i l i t y  power l i m i t  o f  a  l i n e  i s  
t h e  maximum power w h i c h  can be t r a n s m i t t e d  t o  ensu re  s y n c h r o n i z e d  
o p e r a t i o n  o f  t h e  system, and depends on t h e  e l e c t r i c a l  
c h a r a c t e r i s t i c s  o f  o p e r a t i o n ,  t r a n s m i s s i o n :  and l o a d .  E s t i m a t e s  
o f  t h i s  l i m i t  can be based s o l e l y  on t h e  c h a r a c t e r i s t i c  o f  t h e  
t r a n s m i s s i o n  l i n e ,  i f  some m a r g i n  o f  e r r o r  i s  a l l o w e d .  

As e l e c t r i c i t y  demand l e v e l s  grow i n  t h e  Sou the rn  A f r i c a n  s t a t e s ,  
s t a b i l i t y  l i m i t s  o f  l i n e s  w i l l  be approached. More power can be 
d e l i v e r e d  i n  such a  case b y  i n s t a l l i n g  l i n e s  i n  p a r a l l e l ,  by  
g o i n g  t o  a  h i g h e r  v o l t a g e  l e v e l ,  o r  b y  segment ing t h e  o v e r l o a d e d  
l i n e s  w i t h  new g e n e r a t i o n .  Temporary r e l i e f  f o r  t h e  p rob lem can 
be a c h i e v e d  b y  t h e  i n s t a l  l a t i o n  o f  t r a n s m i s s i o n  l i n e  c a p a c i t o r s  
o r  synchronous condensers .  

The o b j e c t i v e s  o f  an i n t e r r e g i o n a l  t r a n s m i s s i o n  system i n  
Sou the rn  A f r i c a  w o u l d  be :  t o  deve lop  a  t r a n s m i s s i o n  g r i d  system 
f o r  t h e  Zambia-Zimbabwe-Mozambique h y d r o - e l e c t r i c  complex; t o  
a l l o w  power f l o w  t o  Namib ia ,  Botswana, Tanzania ,  Malawi ,  and 
Swazi land;  and t o  p r o v i d e  peak power s u p p o r t  f o r  Tanzania  and 
Ma law i .  Some o f  t h e s e  o b j e c t i v e s  may be uneconomical  t o  f u l f i l l ,  
c o n s i d e r i n g  t h e  r e 1  a t i v e l  y  smal l power demands and l arge 



d i s t a n c e s .  The f e a s i b i l i t y  o f  a  u n i f i e d  power system f o r  t h e  
Sou the rn  A f r i c a n  s t a t e s  w i l l  depend on t h e  e l e c t r i f i c a t i o n  
t a r g e t s  o f  t h e  p a r t i c i p a t i n g  c o u n t r i e s .  

Some H y p o t h e t i c a l  P r o j e c t s  

The demand f o r  e l e c t r i c  power i n  Botswana t o  t h e  end o f  t h e  
c e n t u r y  c o u l d  be r e a d i l y  s u p p l i e d  b y  a  t r a n s m i s s i o n  l i n e  r u n n i n g  
f r o m  Bulawayo i n  Zimbabwe t o  Gaberone, a l o n g  o r  nea r  t h e  r a i l w a y  
t o  Ma fek ing .  The demand can be me t  b y  e i t h e r  a  220 kV doub le  
l i n e ,  o r  a  s i n g l e  c i r c u i t  330 kV l i n e .  Assuming t h a t  f o u r  power 
s u b s t a t i o n s  wou ld  be r e q u i r e d  ( a t  F r a n c i  stown, Serowe, Mahal apye, 
and Gaborone) and t h a t  t o t a l  r i g h t - o f - w a y  i s  700 k i l m e t e r s ,  t hen  
t h e  c a p i t a l  c o s t s  f o r  t h e  220 kV scheme a r e  abou t  US $270 
m i l l  i o n ,  and f o r  t h e  330 kV scheme abou t  US $190 m i l l  i o n .  T h i s  
presumes t h a t  a  s u b s t a t i o n ,  a t  e i t h e r  330 kV o r  220 kV, w i t h  t h e  
r e q u i r e d  s p a r e  c a p a c i t y  a l r e a d y  e x i s t s  a t  Bu l  awayo. A1 though  i t  
i s  more c o s t l y ,  t h e  d o u b l e  l i n e  220 kV system may be p r e f e r r a b l e  
f o r  sys tem s e c u r i t y  and r e 1  i a b i l  i ty. Botswana has p l a n s  f o r  t h e  
deve lopment  o f  a d d i t i o n a l  c o a l  - f i r e d  e l e c t r i c  g e n e r a t i o n ,  b u t  t h e  
c a p i t a l  c o s t s  f o r  t h e  above t r a n s m i s s o n  p r o j e c t s  a r e  a t  l e a s t  
comparab le  t o  t h e  i n v e s t m e n t  c o s t s  o f  t h e  c o a l - f i r e d  p l a n t .  The 
a v a i l  a b i l  i ty  o f  r e 1  a t i v e l y  cheap h y d r o - e l e c t r i c  power may r e n d e r  
i t  uneconomica l  t o  b u i l d  such f a c i l i t i e s  and b u r n  c o a l  f o r  
e l e c t r i c  g e n e r a t i o n .  I f  hydropower  were a v a i l a b l e  t h e  c o a l  c o u l d  
then  be a v a i l a b l e  f o r  such uses as f e e d s t o c k  f o r  n i t r o g e n o u s  
f e r t i l i z e r  p r o d u c t i o n  f o r  e x p o r t  and f o r  t h e  s a t i s f a c t i o n  o f  
domes t i c  demand, e s p e c i a l  l y  i n  t h e  i n d u s t r i a l  s e c t o r .  The 
t r a n s m i s s i o n  w o u l d  p r o v i d e  a  new m a r k e t  f o r  i n e x p e n s i v e  Zimbabwe 
e l e c t r i c i  ty, and economica l  l y  more f a v o u r a b l e  r e s o u r c e  a1 l o c a t i o n  
f o r  Botswana. 

Mozambique has l a r g e  r e s e r v e s  o f  h y d r o - e l e c t r i c  power. Even i f  
2000 MW o f  c a p a c i t y  i s  p u t  a s i d e  f o r  e x p o r t  t o  South  A f r i c a ,  t hen  
Mozambique's c a p a c i t y  r e s e r v e  m a r g i n  (excess  o f  g e n e r a t i o n  o v e r  
peak demand) w o u l d  be o v e r  400 p e r  c e n t  i n  1990 and o v e r  100 p e r  
c e n t  i n  2000, g i v e n  e x i s t i n g  p l a n s  and t h e  l o a d- g r o w t h  
p r o j e c t i o n s  used  i n  t h i s  a n a l y s i s .  Mozambique has a  
h y d r o - e l e c t r i c  s t a t i o n  a t  Cabora Bassa between Zimbabwe and 
Malawi ,  a  s t a t i o n  i n  t h e  n o r t h  n e a r  Tanzania ,  and one i n  t h e  
s o u t h  n e a r  Swaz i l and .  A 150 k i l o m e t e r  220 kV s i n g l e - c i r c u i t  l i n k  
t o  Mbabane w o u l d  c o v e r  t o t a l  demand i n  Swaz i l  and t o  t h e  end of 
t h e  c e n t u r y ,  a t  an i n v e s t m e n t  c o s t  o f  abou t  US $35 m i l l i o n  
( i n c l u d i n g  t h e  c o s t  o f  s u b s t a t i o n s  a t  each end o f  t h e  l i n e ) .  
Mozambique c o u l d  s i m i l a r l y  s u p p l y  power t o  Tanzania  and Zimbabwe 
o v e r  f a i r l y  s h o r t  t r a n s m i s s i o n  l i n e s ,  t o  d i s p l a c e  t h e  use o f  
c o a l - f i r e d  g e n e r a t i o n  i n  t h e s e  c o u n t r i e s .  By a  j u d i c i o u s  c h o i c e  
o f  i n t e r r e g i o n a l  p r o j e c t s ,  Mozambique c o u l d  empl oy  o t h e r w i s e  i d 1  e  
power t o  h e l p  reduce  f u e l  c o s t s  (and  e l e c t r i c  i m p o r t  c o s t s  i n  
Swazi l and) .  



Although the cos t  of peak power generation appears not to  be much 
of an i ssue  in the study time-frame, the large  hydroelectric 
capacity reserves in  Mozambique may a1 so be capable of meeting 
excess demand during periods of peak-use, when the  cos t  of 
generation tends to  be higher than average. Hydro-el e c t r i c  power 
i s  ideal f o r  peak sharing s ince  i t  not only d isplaces  the  use of 
expensive f u e l s ,  b u t  a l so  could make the purchase of special 
generation f a c i l i t i e s  unnecessary. Peak power support may be 
useful in  Tanzania, Zimbabwe and Swaziland in  1990, and 
addi t ional ly  in  Malawi and Namibia by 2000. Transmission schemes 
to  support power sharing a re  genera l ly  l e s s  expensive since 
smaller amounts of power a re  usually involved. A 220 k V  l ink  from 
Tete to Blantyre ( a s  current ly  contemplated) would be useful in  
peak sharing in Malawi, while tying Malawi in to  Cabora Bassa 
power. Such a p ro jec t  would cos t  perhaps US $33 mil l ion ,  
exclusive of substa t ion cos t s .  Before extensive considerations 
can be made about large- scale  transmission of peak power, a c lose  
look must be taken a t  the  a v a i l a b i l i t y  of water. I t  must be 
decided i f  there  a re  o r  will  be ag r i cu l tu ra l  cons t r a in t s  on water 
use, or  whether there  a re  physical reasons, such as  erosion 
p o s s i b i l i t i e s  o r  o the r s ,  t h a t  const ra in  a var iable  flow of the 
water. 

I t  appears t h a t  the hydro-electric resources of the  Zambezi River 
will  play a key r o l e  in regional in t eg ra t ion .  For t h i s  reason i t  
would be important to  develop a transmission g r id  t h a t  would a c t  
as a s t a b l e  cent re  f o r  the  radial  transmission of power to  areas 
l i k e  Botswana and Malawi. The nature of a gr id  system i s  t h a t  
each node ( o r  subs ta t ion )  has connections to  several o ther  nodes, 
so t h a t  service  i s  r ead i ly  continued i f  one or  even a few l i n e s  
su f fe r  an outage. I t  seems t h a t  a Zambia-Zimbabwe-Mozambique gr id  
could be developed using the following as major nodes: Cabora 
Bassa Hydro, Tete, Harare, Bul awayo, Wankie, Victoria Fa1 l s 
Hydro, Kariba Hydro, and Lusaka. If  i t  i s  possible t o  build the 
gr id  a t  the 330 k V  l e v e l ,  then presently ex i s t ing  l i n e s  in the 
three  concerned nations may be u t i l i z e d .  However, a deeper 
analys is ,  which would account f o r  the e f f e c t s  of generation and 
loads on s t a b i l i t y  as demand grows, may d i c t a t e  the use of the  
500 kV v01 tage level  f o r  the g r id .  The order of magnitude of 
investment cos t s  f o r  a simple 500 k V  gr id  (2500 kilometers of 
transmission l i n e s  and 7 substa t ions)  i s  US $800 o r  $900 mil l ion .  

Like Mozambique, Angola has a l a rge  surplus of power, amounting 
to  a reserve margin of perhaps 1200 MW i n  1990, o r  even more, 
depending on construction r a t e s .  Depending on the d i s t r ibu t ion  of 
hydro-electric reserves in Angola, the unused capacity coul d be 
tapped by a p ro jec t  t ransmit t ing  i t  t o  Zambia, which could, in 
turn ,  export  i t s  own displayed hydro capaci ty .  Considering the 
r e l a t i v e l y  g rea t  power and dis tances  involved, a 400 k V  d .c .  l i n e  
would be recommended to  de l ive r  the power a t  Ndol a in  Zambia. 



Investment  c o s t  would be somewhere between US $400 t o  $700 
m i l l i o n ,  depending on r o u t i n g  ( t h i s  i s  e x c l u s i v e  o f  s u b s t a t i o n  
c a p i t a l  cos t ,  which m i g h t  n o t  inc rease  c o s t s  by  more than  10 per  
c e n t ) .  Assuming a  p r o j e c t  c o s t  o f  US $600 m i l l i o n  f o r  a  
t r a n s m i s s i o n  c a p a c i t y  o f  1000 MW,costs would amount t o  $600/kW. 
Eventual l y,  Angol an h y d r o e l e c t r i c  power c o u l d  a1 so be suppl i e d  
southward t o  Namibia. 

Summary Comments 

The es t imates  g i v e n  i n  t h e  p r e v i o u s  s e c t i o n s  f o r  a.c. v o l t a g e  
l e v e l s  a r e  conserva t i ve ,  b u t  t h e  exper ience  i s ,  t h a t  once 
g e n e r a t i o n  and l o a d  a r e  taken i n t o  acccount  i n  t h e  f i n a l  stages 
o f  p lann ing ,  changes i n  p r e v i o u s l y - e s t i m a t e d  v o l t a g e  l e v e l s  may 
have t o  be made. T h i s  i s  e s p e c i a l l y  t r u e  f o r  systems w i t h  l a r g e  
amounts o f  hydrogenerat ion,  which t e n d  t o  c r e a t e  more than  
average system s t a b i  l i t y  problems. For  t h i s  reason u t i l  i t i e s  a r e  
t u r n i n g  t o  d.c. t r a n s m i s s i o n  o f  hydropower f o r  l o n g  d is tances .  
There a r e  no s t a b i l i t y  problems f o r  power wh ich  i s  t r a n s m i t t e d  by  
d.c .  l i n e s .  

Because much o f  Southern A f r i c a n  power i s  h y d r o e l e c t r i c ,  
e l e c t r i c i t y  i s  inexpensive,  so t h a t  t h e  economic b e n e f i t s  o f  
i n t e r r e g i o n a l  t r a n s m i s s i o n  systems a r e  g r e a t .  A l though t h e  
inves tment  i n  t r a n s m i s s i o n  f a c i l i t i e s  may become a  l a r g e r  than  
average f r a c t i o n  o f  t o t a l  system c o s t s  t h a n  i n  o t h e r  p a r t s  o f  t h e  
wor ld ,  i t  may be j u s t i f i a b l e  i n  t h e  l i g h t  o f  l ow e l e c t r i c i t y  p r o-  
d u c t i o n  cos ts ,  and i n  t h e  i n t e r e s t  o f  a v o i d i n g  over  expansion o f  
r e g i o n a l  c a p a c i t y .  

Large inves tments  made now i n  i n t e r r e g i o n a l  t r a n s m i s s i o n  systems 
w i l l  be f u r t h e r  j u s t i f i e d  i f  p lanners  keep i n  mind v e r y  l o n g  
range energy c o n s i d e r a t i o n s .  Reserve margins i n  each o f  the  
c o u n t r i e s  a r e  a t  l e a s t  adequate, g i v e n  t h e  s t u d y  r e s u l t s ,  so t h a t  
demand w i l l  be r e l i a b l y  s a t i s f i e d  on a  n a t i o n- b y- n a t i o n  base t o  
t h e  end o f  t h e  c e n t u r y .  The i s s u e  f o r  i n t e r r e g i o n a l  t r a n s m i s s i o n  
p l a n n i n g  i s  economic ( b e t t e r  a l l o c a t i o n  o f  resources  and/or 
a c c e l e r a t e d  e l e c t r i f i c a t i o n  programmes), and, i n  t h e  l o n g  range, 
o f  r e g i o n a l  power s e c u r i t y .  I n  t h e  v e r y  l o n g  run, when demand 
o u t s t r i p s  e x i s t i n g  and e c o n o m i c a l l y - f e a s i  b l e  new hydro resources,  
i f  a  r e g i o n a l l y - i n t e g r a t e d  t r a n s m i s s i o n  system e x i s t s ,  even i n  
e lementa l  form, t h e  precedence, exper ience,  and the  
i n f r a s t r u c t u r e  w i l  l be a v a i l  a b l e  f o r  t h e  e q u i t a b l e  s h a r i n g  o f  
energy c o s t s  and b e n e f i t s .  

4.E Issues  i n  Expanded Coal Use 

The l a r g e  s c a l e  i n c r e a s e  i n  a n t i c i p a t e d  r e g i o n a l  coal  o u t p u t  has 
been d iscussed  i n  S e c t i o n  3.B. Over 60 per  c e n t  o f  t h e  coal  
p r o d u c t i o n  w i l l  be expor ted,  accord ing  t o  t h e  f i g u r e s  i n  Table 



13. The p r i m a r y  r e g i o n a l  i s s u e s  r a i s e d  by  these developments a re :  
t h e  read iness  o f  t h e  t r a n s p o r t a t i o n  system t o  handle t h e  
a d d i t i o n a l  heavy t rade ;  the  p o t e n t i  a1 f o r  s u b s t i t u t i n g  coal  f o r  
impor ted  o i l ;  and t h e  need t o  m o n i t o r  t h e  env i ronmenta l  
repercuss ions  o f  i n c r e a s i n g  coal  use. 

The r a i l w a y s ,  l a r g e l y  c o n s t r u c t e d  i n  t h e  c o l o n i a l  pe r iod ,  were 
des igned t o  t r a n s p o r t  passengers and l i g h t  t r a d e  (e.g. 
low-v01 ume, h i g h- v a l u e  m i n e r a l s  such as g o l d )  t o  p o r t s .  The r a i l s  
tend  t o  be o f  narrow gauge ( t h r e e  f e e t  - s i x  inches) ,  t o  have 
s i n g l e  t r a c k ,  and f r e q u e n t l y  have steep g r a d i e n t s  (up  t o  2 .5  p e r  
c e n t ) .  Upgrading o f  t h e  network, p r i n c i p a l l y  by improv ing  r a i l  
bed and, perhaps, e l e c t r i f y i n g ,  may be r e q u i r e d  t o  p h y s i c a l l y  and 
economica l l y  handle b u l k  e x p o r t s  such as c o a l .  A d d i t i o n a l l y ,  t h e  
upgrad ing  o f  t h e  main p o r t s ,  a  ma jo r  concern o f  SATCC, i s  a  
p r e c o n d i t i o n  f o r  t h e  massive inc reases  a n t i c i p a t e d  i n  b u l k  
e x p o r t s .  E x p o r t  r o u t e s  f o r  expanded Botswana coal  o u t p u t  p r e s e n t  
c o n t r a s t i n g  o p t i o n s :  s h o r t  r a i l  l i n k - u p s ,  w i t h  con t inued  r e l i a n c e  
on t h e  South A f r i c a  r a i l  system, o r  c o n s t r u c t i o n  o f  a  1000 km 
Trans-Kal a h a r i  Ra i lway  v i a  Namibia t o  Walv is  Bay. The 
d e s i r a b i l i t y  o f  c o o r d i n a t i n g  energy p l a n n i n g  w i t h  t r a n s p o r t a t i o n  
s e c t o r  i n i t i a t i v e s  i s  c l e a r . *  

S u b s t i t u t i o n  o f  r e g i o n a l  l y  produced coal  f o r  impor ted  o i l  c o u l d  
a l l e v i a t e  f o r e i g n  exchange burdens i n  t h e  SADCC c o u n t r i e s .  
N a t i o n a l  programmes t o  encourage coa l  usage coul  d  be b e n e f i c i a l  , 
t o  b o t h  c o a l - e x p o r t i n g  c o u n t r i e s  and coal  non- expor t ing  c o u n t r i e s  
i n  t h e  r e g i o n .  Es tab l  i s h i n g  f i r m  r e g i o n a l  markets  cou ld :  p r o t e c t  
coal  - e x p o r t i n g  c o u n t r i e s  f rom f l u c t u a t i o n s  i n  f u t u r e  w o r l d  coal  
demand; promote upgrad ing  o f  t h e  t r a n s p o r t a t i o n  network; and 
p r o v i d e  a  b a s i s  f o r  b e n e f i c i a l  t r a d e  r e c i p r o c a t i o n .  Coun t r ies  
which s w i t c h  f rom o i l  i m p o r t s  on t h e  w o r l d  market,  t o  inc reased  
coa l  i m p o r t s  f rom t h e i r  ne ighbours,  a r e  l i k e l y  t o  en joy  a  
s u b s t a n t i a l l y  l e s s  c o s t l y  f u e l ,  w h i l e  decreas ing  f o r e i g n  exchange 
o u t f l o w s  and c o n t r i b u t i n g  t o  o v e r a l l  r e g i o n a l  economic 
e f f i c i e n c y .  

There a r e  f o u r  ma jo r  areas f o r  inc reased  coa l  usage t h a t  come t o  
mind - power genera t ion ,  r a i l  t r a n s p o r t ,  thermal usages i n  
b u i l d i n g  and i n d u s t r i a l  processes, and e x p o r t  f o r  f o r e i g n  
exchange earn ings .  The f i r s t  area, t h e  p remie r  c o a l - s w i t c h i n g  
o p t i o n  f o r  LDCs dependent on o i l - f i r e d  genera t ion ,  i s  n o t  l i k e l y  
t o  be c o s t - e f f e c t i v e  i n  t h e  SADCC r e g i o n  w i t h  i t s  abundant, 
r e l a t i v e l y  l o w- c o s t  hydropower p o t e n t i a l .  Th is  i s  e s p e c i a l l y  t r u e  
i f  e x i s t i n g  and p lanned hydropower su rp luses  can be made 

* See t h e  companion volume T r a n s p o r t  systems i n  t h e  SADCC Area 
f o r  f u r t h e r  d i s c u s s i o n  on the  t r a n s p o r t a t i o n  s i t u a t i o n .  



a v a i l  a b l e  th rough  a  r e g i o n a l  g r i d  system. The second, coa l  - f i r e d  
steam engines, may have l i m i  t e d  a d d i t i o n a l  p o t e n t i a l  g i ven  
r e l a t i v e  c o s t s  o f  o p e r a t i o n  and maintenance burdens. The l a s t  two 
areas ( the rma l  uses and e x p o r t )  p r o v i d e  t h e  backbone o f  r e g i o n a l  
e f f o r t s  t o  enhance coal  u t i l i z a t i o n .  An a d d i t i o n a l  poss i  b i l  i t y ,  
mentioned e a r l i e r ,  i s  t h e  use o f  coa l  as a  f e e d  s t o c k  f o r  
f e r t i l i z e r  p r o d u c t i o n .  Such an o p t i o n ,  i f  proven f e a s i b l e ,  c o u l d  
f u r t h e r  enhance SADCC r e g i o n a l  i n t e g r a t i o n ,  l i n k i n g  energy, 
t r a n s p o r t  and i n d u s t r y  t o  a g r i c u l  t u r a l  p1 anning. The 
harmon iza t ion  o f  i n d u s t r i a l i z a t i o n ,  t r a n s p o r t a t i o n ,  and coal  
p r o d u c t i o n  p l a n s  i s  t h e  cha l lenge  t o  an i n t e g r a t e d  approach t o  
r e g i o n a l  coa l  e x p l o i t a t i o n .  

Coal expansion i s  cap i  t a l - i n t e n s i v e ,  c o s t i n g  i n  t h e  o r d e r  o f  US 
$50 p e r  tonne f o r  annual m i n i n g  c a p a c i t y ,  and i n f r a s t r u c t u r a l  
investments c o u l d  c o s t  t h a t  much again.  Fore ign  i n v e s t o r s  have, 
t o  date, been p r i m a r i l y  i n t e r e s t e d  i n  e x p o r t  markets, where 
h i g h e r  f i n a n c i a l  r e t u r n s  a r e  ob ta ined .  One q u e s t i o n  f o r  
d i scuss ion ,  then, i s  what a r e  t h e  e f f e c t i v e  s t r a t e g i e s  f o r  the  
development o f  coa l  t o  s e r v i c e  r e g i o n a l  marke ts?  Another q u e s t i o n  
concerns t h e  p o s s i b i l i t y  o f  u s i n g  coa l  as a  cooking f u e l  i n  t h e  
f u t u r e ,  t o  r e l i e v e  t h e  c r i t i c a l  p ressure  on biomass resources .  I s  
t h e r e  a  v i a b l e  r o l e  f o r  coal  as a  f u e l  f o r  cooking t h a t  i s  
env i ronmenta l  l y  s a t i s f a c t o r y ,  low cos t ,  and accep tab le  t o  
household users?  

Several env i ronmenta l  i ssues  a r e  r a i s e d  by t h e  s u b s t a n t i a l  
expansion o f  coa l  m i n i n g  p lanned i n  severa l  o f  t h e  SADCC 
c o u n t r i e s .  The p1 anned expansion o f  c o a l - f i r e d  thermal 
e l e c t r i c i t y  g e n e r a t i o n  i n  some o f  t h e  c o u n t r i e s  r a i s e s  a d d i t i o n a l  
env i ronmenta l  i ssues .  These i ssues  i n c l u d e :  t h e  need f o r  t h e  coal  
m i n i n g  i n d u s t r y  t o  m a i n t a i n  i t s  good occupa t iona l  s a f e t y  r e c o r d  
i n  t h e  f a c e  o f  expanded a c t i v i t y ;  t h e  achievement o f  accep tab le  
wa te r  p o l l u t i o n  impacts r e s u l t i n g  f rom d u s t  suppress ion and coal  
washing; t h e  r a t i o n a l  d i sposa l  o f  mine wastes; and t h e  c o n t r o l  o f  
a i r  emiss ions ( p a r t i c u l a r l y  SO ) l e v e l s  i n  t h e  r e g i o n a l  
atmosphere t h a t  c o u l d  p u t  f o ? e s t r y ,  f r e s h w a t e r  resource  
management, a g r i c u l t u r e ,  and human h e a l t h  a t  r i s k .  

On many o f  t h e  i s s u e s  r a i s e d  above, w i t h  r e s p e c t  t o  
coal  -swi t c h i n g  programmes and inc reased  usage o f  r e g i o n a l  
sources, i n f r a s t r u c t u r a l  requi rements f o r  enhanced coa l  ou tpu t ,  
c o n s i d e r a t i o n  o f  a1 t e r n a t i v e  f i n a n c i a l  and i n s t i t u t i o n a l  
arrangements, r e s e a r c h  i n t o  novel  coa l  a p p l i c a t i o n s  f o r  the  
reg ion ,  and envi ronmenta l  p r o t e c t i o n ,  c o o p e r a t i v e  SADCC e f f o r t s  
would seem oppor tune.  



4. F  T r a d i t i o n a l  Energy Sources 

I n  abso lu te  terms, biomass dominates energy use i n  the  SADCC 
r e g i o n .  U n t i l  r e c e n t l y ,  many energy p l a n n e r s  have presumed t h a t  
t h i s  resource  i s  r e p l e n i s h a b l e  and f r e e .  Over t h e  n e x t  t e n  years,  
i n c r e a s i n g  p ressure  w i l l  be p laced  upon t h i s  biomass resource 
and, consequent ly ,  severe r e g i o n a l  shor tages w i l l  emerge. To 
l e s s e n  t h e  impac t  o f  these shortages, t h e r e  must be a  t h r e e - f o l d  
s t r a t e g y  t h a t  seeks t o  conserve t h e  resource,  enhance t h e  supply, 
and move t h e  p o p u l a t i o n  towards t h e  consumption o f  p r e f e r a b l e  
energy resources.  I n  o r d e r  t o  conserve t h e  resource,  demand 
i n t e r v e n t i o n  s t r a t e g i e s  shou ld  focus  on t h e  es tab l i shment  o f  a  
r e g i o n a l  s tove  des ign  and t e s t i n g  c e n t r e ,  which w i l l  p r o v i d e  
t e c h n i c a l  e x p e r t i s e  t o  enable t h e  r a p i d  d i f f u s i o n  o f  improved 
urban and r u r a l  s toves.  I n p u t s  f o r  t h e  v a r i o u s  c o u n t r i e s  on l o c a l  
cook ing  and consumption p a t t e r n s  would be i m p o r t a n t  i n  deve lop ing  
e f f i c i e n t  s tove  designs a p p r o p r i a t e  t o  l o c a l  c o n d i t i o n s .  
C l  i m a t o l  o g i c a l  c o n s i d e r a t i o n s  may a1 so be s i g n i f i c a n t  i n s o f a r  as 
h e a t i n g  needs a r e  i n v o l v e d .  A d d i t i o n a l  l y ,  g i v e n  t h e  probable 
expansion o f  charcoa l  usage i n  many areas, t h i s  c e n t r e  shou ld  
have t h e  c a p a b i l i t y  t o  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  on improved 
p y r o l  i t i c  convers ion  methods. 

Whi le  these demand i n t e r v e n t i o n s  c o u l d  i n  p r i n c i p l e  halve t h e  
c u r r e n t  consumption o f  fue lwood over  t h e  n e x t  twen ty  years,  
d i f f i c u l  t i e s  i n  end-use technology d i f f u s i o n  suggest  t h a t  t h e  
most i m p o r t a n t  area o f  i n t e r v e n t i o n  w i l l  p robab ly  be 
suppl y-enhancement s t r a t e g i e s .  One d i f f i c u l t y  here i s  t h a t  
fue lwood i s  n o t  genera l  l y  d e r i v e d  f rom l a r g e - s c a l e  p1 a n t a t i o n s .  
The t r e e s  f o r  household energy uses come l a r g e l y  f rom o u t s i d e  t h e  
f o r e s t .  T h i s  i s  a l s o  g e n e r a l l y  t r u e  f o r  p o l e s  f o r  r u r a l  
c o n s t r u c t i o n  purposes. Therefore,  t h e r e  i s  a  need t o  develop a  
c o o r d i n a t e d  supp ly  i n i t i a t i v e ,  based i n  t h e  a g r i c u l t u r a l  sec to r ,  
t h a t  w i l l  p l a c e  an emphasis on a g r o - f o r e s t r y ,  &, t h e  
development o f  t r e e s  on i n d i v i d u a l  peasant h o l d i n g s .  As such, i t  
i s  p robab le  t h a t  a g r i c u l  t u r a l  e x t e n s i o n  e x p e r t i s e ,  r a t h e r  than 
f o r e s t r y  e x p e r t i s e ,  w i l l  be needed. Such an e f f o r t  c o u l d  he lp  t o  
m a i n t a i n  s o i l  q u a l i t y  w h i l e  p r o v i d i n g  energy. J u d i c i o u s  s e l e c t i o n  
o f  v a r i e t i e s  f o r  p a r t i c u l a r  l o c a l  c o n t e x t s  c o u l d  a1 so p r o v i d e  
a d d i t i o n a l  commodi t i e s  f o r  r u r a l  use. 

F o r e s t r y  e x p e r t i s e  can u s e f u l l y  p r o v i d e  t e c h n i c a l  ass is tance  f o r  
v i l l a g e  wood- l o t s  and f o r  the  e s t a b l  i shment o f  urban she1 t e r  
be1 t s ,  which can be used f o r  r e c r e a t i o n a l  and envi ronmenta l  
management, as w e l l  as energy p r o v i s i o n .  Furthermore, t h e  
e x i s t i n g  f o r e s t r y  s e r v i c e s  c o u l d  be most u s e f u l  l y  employed i n  
p r o v i d i n g  improved management f o r  e x i s t i n g  f o r e s t  resources,  
e s p e c i a l  l y  deve lop ing  techniques o f  who1 e - t r e e  u t i l i z a t i o n .  
A t t e n t i o n  shou ld  a l s o  be p a i d  t o  t h e  inc reased  recovery  o f  
a g r i c u l t u r a l  r e s i d u e s  on l a r g e  farms and p l a n t a t i o n s .  



A l l  these supp ly  i n t e r v e n t i o n s  suggest  t h a t ,  p a r a l l e l  t o  t h e  
c o n s e r v a t i o n  e f f o r t ,  t h e r e  i s  t h e  need f o r  an 
i n s t i t u t i o n - b u i l  d i n g  i n i t i a t i v e  t h a t  w i l l ,  through t h e  
a g r i c u l t u r a l  e x t e n s i o n  s e r v i c e  and f o r e s t r y  s e r v i c e ,  e s t a b l i s h  a  
secure energy f u t u r e  f o r  o r d i n a r y  people.  

I t  i s  n o t  s u f f i c i e n t ,  however, t h a t  t h e  r u r a l  p o p u l a t i o n  and t h e  
urban c o r e  mere1 y  m a i n t a i n  t h e i r  c u r r e n t  p o s i t i o n .  I f  
socio-economic development i n i t i a t i v e s  a r e  t o  succeed, t h e y  must 
i n c l  ude a  p a r a l  l e l  energy development component. P a r t i c u l a r  
a t t e n t i o n  must be p a i d  i n  t h e  r u r a l  areas t o  s t r a t e g i e s  which 
improve t h e  genera l  s tandard  o f  l i v i n g  and c o n t r i b u t e  t o  
a g r i c u l  t u r a l  p r o d u c t i v i t y  improvement. A  r e g i o n a l  f a c i  l i t y  c o u l d  
be a v a i l a b l e  t o  p r o v i d e  t e c h n i c a l  h e l p  t o  s m a l l - s c a l e  users  and, 
where p o s s i b l e ,  t o  h e l p  them move up t h e  energy l adder towards 
more v e r s a t i l e  forms o f  t r a d i t i o n a l  f u e l  u t i l i z a t i o n ,  e.g., a  
producer  gas capabi l i t y  f o r  mechanical power and e l e c t r i c i t y  
p r o d u c t i o n  i n  t h e  remote areas.  T h i s  i m p l i e s  f u r t h e r  research  
i n t o  t h e  s o c i a l  i m p l i c a t i o n s  o f  wood use, and s h i f t s  f rom i t s  use 
i n t o  o t h e r  f u e l s .  

A l l  t h e  demand and supp ly- s ide  s t r a t e g i e s  mentioned a r e  under 
v a r i o u s  s tages o f  c o n s i d e r a t i o n  and imp lementa t ion  i n  t h e  SADCC 
c o u n t r i e s .  What i s  requ i red ,  i s  t h e  p r o v i s i o n  o f  a  r e g i o n a l  base 
where t h i s  l o c a l  knowledge and e x p e r t i s e  can be gathered,  
mainta ined,  and d issemina ted  f o r  o t h e r  members o f  SADCC. Much 
more d e t a i l e d  coun t ry- case  s t u d i e s  a r e  requ i red ,  i n  o r d e r  t o  
o b t a i n  t h e  necessary accura te  da ta  base on which p o l i c y  d e c i s i o n s  
can be made. D e t a i l e d  n a t i o n a l  s t u d i e s  can i d e n t i f y  s p e c i f i c  
c u l  t u r a l  and socio-economic f a c t o r s  wh ich  r e 1  a t e  t o  t h e  
c o l  l e c t i o n  and use o f  t r a d i t i o n a l  f u e l  S .  A  r e 1  i abl  e  method01 ogy 
needs t o  be developed f o r  these f i e l d  s t u d i e s .  F o r e s t  resources 
a r e  b e t t e r  known than  wood resources  as a  whole, and, as a l r e a d y  
noted, most people r e l y  on wood ga thered  f rom o u t s i d e  t h e  f o r e s t  
areas. Whi le  t h e  problem must be addressed p r i m a r i l y  on a  
n a t i o n a l ,  indeed l o c a l ,  bas is ,  due t o  t r a n s p o r t  d i f f i c u l  t i e s  and 
l o c a l  e c o l o g i c a l  , s o c i a l ,  and economic p a t t e r n s ,  t h e r e  i s  some 
scope f o r  r e g i o n a l  c o o p e r a t i o n  w i t h i n  SADCC. For  example, 
research  and t r a i n i n g  c e n t r e s  f o r  a g r o f o r e s t r y  and a f f o r e s t a t i o n  
schemes, s t o v e / k i l n  programmes, and demons t ra t ion  p r o j e c t s ,  c o u l d  
enhance e f f o r t s  i n  t h i s  area. 

4. G Conservat ion 

The most i m p o r t a n t  emphasis t h a t  shou ld  e x i s t  i n  t h e  commercial 
energy s e c t o r  i s  c o n s e r v a t i o n  ( p a r t i c u l a r l y  o f  o i l  ) ,  whenever i t  
i s  l e s s  expensive t o  save a  u n i t  o f  energy than  t o  d e l i v e r  an 
a d d i t i o n a l  u n i t  o f  energy. To t h a t  end, a t t e n t i o n  shou ld  be g i v e n  
t o  t h r e e  p a r t i c u l a r  areas, namely: 



- A  r e v i e w  o f  e x i s t i n g  b u i l d i n g  codes, and t h e  
i n c o r p o r a t i o n  i n t o  those codes o f  e n e r g y - e f f i c i e n t  
c r i t e r i a ;  

- A  rev iew o f  equipment e f f i c i e n c y ,  b o t h  t h a t  manufactured 
l o c a l l y  and t h a t  imported, w i t h  a  v iew t o  e s t a b l i s h i n g  
r e g i o n a l  s tandards;  and 

- A  rev iew o f  t h e  p o s s i b i l i t i e s  o f  r e t r o f i t t i n g  f o r  coa l  
use and e f f i c i e n c y  equipment i n  i n d u s t r i a l  processes, 
and s h i f t i n g  t o  e l e c t r i f i c a t i o n  o f  t h e  r a i l  t r a n s p o r t  
sys tem. 

By p r o v i d i n g  e q u i v a l e n t  f i n a l  s e r v i c e  w i t h  l e s s  energy i n p u t ,  
c o n s e r v a t i o n  investments a r e  a  d i r e c t  a1 t e r n a t i v e  t o  energy 
purchases. Vast  c o s t - e f f e c t i v e  c o n s e r v a t i o n  o p p o r t u n i t i e s  a r e  
known t o  e x i s t  i n  i n d u s t r i a l  i z e d  c o u n t r i e s .  The r e 1  a t i v e  b e n e f i t s  
i n  deve lop ing  c o u n t r i e s  may be even g r e a t e r  where t h e  
a1 t e r n a t i v e ,  i n  many cases, a d d i t i o n a l  energy i m p o r t a t i o n ,  has 
heavy o p p o r t u n i t y  c o s t s  and f o r e i g n  exchange p e n a l t i e s .  

Programmes f o r  a c c e l e r a t i n g  c o n s e r v a t i o n  technology d i f f u s i o n ,  
once o p t i o n s  have been i d e n t i f i e d ,  may i n c l u d e  a  number o f  
d i f f e r e n t  elements: educa t iona l  /p romot iona l ,  equipment standards, 
p r i c i n g  p01 i c i e s ,  and f i n a n c i a l  i n c e n t i v e s .  While c l e a r l y  a  
n a t i o n a l  emphasis i s  r e q u i r e d  here, t h e r e  may be an i m p o r t a n t  
c lea r ing- house  r o l e  f o r  SADCC i n  t h e  a n a l y s i s  o f  conserva t ion  
op t ions ,  d i s s e m i n a t i o n  o f  i n f o r m a t i o n ,  and i n  c o o r d i n a t i n g  
c o n s e r v a t i o n  programme developments. I n  a d d i t i o n ,  a  s t r o n g  case 
can be made f o r  s t r e n g t h e n i n g  and p r o t e c t i n g  l o c a l  research  
i n s t i t u t i o n s  i n  p a r t i c u l a r  p a t e n t i n g  energy- saving designs f o r  
equipment developed i n  t h e  r e g i o n .  ESARIPO (Engl i s h  Speaking 
A f r i c a n  Count r ies  I n t e r n a t i o n a l  P r o p e r t y  O r g a n i s a t i o n ) ,  g i v e s  
good adv ice  on how t o  p r o t e c t  i n v e n t i o n s  through p a t e n t s  and 
c o u l d  be used t o  p r o t e c t  l o c a l  research  i n i t i a t i v e s .  



5 .  POSSIBILITIES FOR FURTHER ACTION 

The fundamen ta l  f i n d i n g  o f  t h i s  e x e r c i s e  i s  t h a t  an o p t i m a l  
s c e n a r i o  f o r  c o o r d i n a t e d  r e g i o n a l  e n e r g y  deve lopmen t  i s  l i k e l y  t o  
l o o k  f a r  d i f f e r e n t  f r o m  t h a t  w h i c h  w o u l d  emerge f r o m  a  n a t i o n a l  
f o c u s  a l o n e .  What appears  c o s t - e f f e c t i v e  i n  a  l i m i t e d  n a t i o n a l  
c o n t e x t ,  may n o t  be t h e  b e s t  a l t e r n a t i v e  when r e v i e w e d  f r o m  a  
r e g i o n a l  p e r s p e c t i v e .  C o o r d i n a t e d  p l a n n i n g  c o u l d  move t h e  r e g i o n  
towards  g r e a t e r  e n e r g y  s e l f - s u f f i c i e n c y ,  a v o i d  dup l  i c a t i o n  o f  
e f f o r t ,  a c h i e v e  economies, p romo te  j o i n t  i n i t i a t i v e s ,  and channe l  
s c a r c e  deve lopmen t  r e s o u r c e s  t o w a r d  t h e  a r e a s  and s e c t o r s  o f  
g r e a t e s t  need.  

The q u e s t i o n s  and i s s u e s  posed t h r o u g h o u t  t h e  t e x t  so f a r  a l l  
r e 1  a t e  t o  t h i s  b e n e f i c i a l  i n t e r a c t i o n  between n a t i o n a l  and 
r e g i o n a l  e n e r g y  p1 a n n i n g .  I f  t h e  Seminar  a c c e p t s  t h i s  i m p o r t a n t  
r o l e  f o r  r e g i o n a l  e n e r g y  p l a n n i n g ,  t h e n  i t  w i l l  be  l o g i c a l  t o  ask  
wha t  n e x t  s t e p s  m u s t  be t a k e n  t o  d e v e l o p  a  p r a c t i c a l  s t r a t e g y  f o r  
p r o m o t i n g  r e g i o n a l  c o l l a b o r a t i o n  -- e x a c t l y  w h a t  now needs t o  be 
done t o  s e t  u p  mechanisms t o  c a r r y  o u t  t h e  n e c e s s a r y  work ,  and 
wha t  i s  t h e  p r e c i s e  n a t u r e  o f  t h i s  wo rk?  

I n  o r d e r  t o  c l a r i f y  t h e s e  two  q u e s t i o n s ,  i t  m i g h t  b e  u s e f u l  t o  
a t t e m p t  t o  s p e c i f y  t h e  a c t i v i t i e s  o r  t a s k s  n e e d i n g  t o  be c a r r i e d  
o u t ,  and t h e n  t r a n s f o r m  t h e s e  t a s k s  i n t o  a d m i n i s t r a t i v e  
f u n c t i o n s .  The n a t u r e  o f  t h e s e  a d m i n i s t r a t i v e  f u n c t i o n s  w i l l  h e l p  
t o  d e c i d e  w h a t  k i n d s  o f  i n s t i t u t i o n a l  a r rangemen ts  a r e  needed t o  
s e r v i c e  them. 

5 .A P l a n n i n g  Tasks 

When a r r a n g i n g  f o r  e n e r g y  p r o v i s i o n ,  t h e  f o l l o w i n g  a c t i v i t i e s ,  
b o t h  a t  n a t i o n a l  and r e g i o n a l  l e v e l s ,  a r e  necessa ry :  

1. N a t i o n a l  Demand Assessment 

C o l l e c t  d a t a  on t h e  range  o f  end- use r e q u i r e m e n t s  i n  
each c o u n t r y ,  and e s t i m a t e  wha t  t y p e  and q u a n t i t y  o f  
e n e r g y  i s  c u r r e n t l y  needed i n  each  demand c a t e g o r y .  
Deve lop  s c e n a r i o  p r o j e c t i o n s  o f  demand e v o l u t i o n ,  based 
on " bus iness- as- usua l  " demograph ic ,  economic,  and 
b e h a v i o u r a l  p a t t e r n s .  (The a n a l y s e s  c a r r i e d  o u t  h e r e  
mark a  b e g i n n i n g  o f  t h i s  p r o c e s s . )  

2. E s t i m a t e  Degree o f  N a t i o n a l  Demand F1 e x i  b i  l i ty  

O u t l i n e  i n  b r o a d  q u a l i t a t i v e  t e rms  t h e  l e v e l s  o f  
f l e x i b i l i t y  i n  t h e s e  end-use demand p a t t e r n s :  e.g, ( l )  
s p e c i f y  p r a c t i c a b l e  c o n s e r v a t i o n  o p p o r t u n i t i e s  whe reve r  



these e x i s t  (e.g. energy sav ings by  redes iqn  o f  new 
b u i l d i n g s ;  improved energy convers ion  and end-use e f f i c -  
iency ;  p o s s i b i l i t i e s  f o r  f u e l - s u b s t i t u t i o n  e t c .  These 
p rospec ts  have then  t o  be t rans fo rmed i n t o  p r a c t i c a b l e  
i n s t i t u t i o n a l  arrangements and a d m i n i s t r a t i v e  f u n c t i o n s .  

3. Assess Energy Supply Prospects  

S p e c i f y  t h e  range and amounts o f  each o f  t h e  ind igenous 
energy sources a v a i l a b l e  w i t h i n  each country ,  and t h e  
r e a l i s t i c  p rospec ts  f o r  g e t t i n g  these on stream i n  t h e  
s h o r t  (0-5 y e a r s )  and long- term.  Es t imate  t h e  f u t u r e  
p rospec ts  f o r  t h e  con t inued  supp ly  o f  impor ted  f u e l s  and 
t h e i r  l i k e l y  cos ts .  

4. Compare N a t i o n a l  Demand Needs Wi th  Est imated Supply 
P o t e n t i  a1 

T r y  t o  match n a t i o n a l  demand (1 above) w i t h  n a t i o n a l  
supp ly  ( 3  above), and see how f a r  t h e  degree o f  
f l e x i b i l i t y  found w i t h i n  t h e  demand p a t t e r n  ( 2  above) 
can be used t o  economica l l y  accommodate demand t o  
supply .  

5 .  Col l a t e  N a t i o n a l  Demand/Suppl y  I n f o r m a t i o n  t o  Obta in a  
SADCC Regional  P i c t u r e  

Examine what i s  known about  t h e  r e g i o n a l  supplyldemand 
p i c t u r e  as a  whole and p i n p o i n t  where t h e r e  m igh t  be 
some p o t e n t i a l  supp ly  su rp luses  i n  o t h e r  c o u n t r i e s .  
Study t h e i r  use p o t e n t i a l .  

6. Eva lua te  Costs and B e n e f i t s  o f  Regional C o l l a b o r a t i o n  on 
Supply P r o v i s i o n  

I n v e s t i g a t e  what k i n d  o f  b e n e f i t s  would accrue f r o m  
in te r- governmenta l  c o o p e r a t i v e  development o f ,  f o r  
i n s t a n c e :  j o i n t l y - o r g a n i z e d  hydropower p o t e n t i a l  ; 
i n t e g r a t e d  g r i d  systems; j o i n t  i n t e r - s t a t e  t r a n s p o r t  
f a c i l i t i e s  f o r  coal  and o i l ;  shared p r o s p e c t i n g  
arrangements f o r  f o s s i l  f u e l s  and geothermal p o t e n t i a l ,  
e t c .  I f  t h e  b e n e f i t s  appear t o  be cons iderab le ,  e s t i m a t e  
cos ts ,  manpower and o t h e r  e f f o r t s  needed t o  achieve 
shared e x p l o i t a t i o n .  

Assess t h e  Impact o f  Col l a b o r a t i o n  on t h e  Nat iona l  
Energy S i t u a t i o n  



Examine how the new (more p len t i fu l  and/or l e s s  c o s t l y )  
energy f a c i l  i  t i e s ,  thus developed under regional 
col l  aboration,  could bene f i t  the  national supply 
p ic tu res .  

8. Develop a  Set  of National and Regional Energy Policy 
Proposals 

In the l i g h t  of 1-7 above, formulate a  c lear- cut  s e t  of 
p01 icy  proposal s  within each national  energy p1 an 
developed i n  response to  the  information emerging from 
1-7 above. 

9 .  Transform Pol icy  Proposal S Into Projec ts  

Development of concrete plans f o r  spec i f i c  projec ts  
which will  put the proposals in to  ac t ion.  Some of these 
projec ts  wi l l  be aimed a t  the national  l eve l ,  and wi l l  
be sol el y  the  responsi bil  i  t y  of each i  ndivi dual country 
to imp1 ement. Others wi l l  involve regional col l  aboration 
through SADCC. 

10. Financial Imp1 i ca t ions  

P1 an the  l eve l s  of f inance required to  mount each 
p ro jec t  and formulate ways of obtaining t h i s .  Here 
again, some f  inanci a1 p1 anning wi l l  be referable  t o  
national and some to  regional projec ts .  

11. Research and Development Requirements 

Formulate what types of associated R & D  a re  needed to  
promote the above l i s t .  So f a r ,  t h i s  l i s t  involves 
energy p1 anning exper t i se ,  computerized information 
management f a c i l i t i e s  and high-level technical 
capab i l i ty .  A fu r the r  i  tem to  be included here i s  the 
need f o r  a  group of exper t  personnel to  ca re fu l ly  screen 
the performance c h a r a c t e r i s t i c s  of imported energy 
technology under local condit ions.  This appl i e s  
p r inc ipa l ly  to  the national energy pic tures  but the 
capabil i  t y  could be mounted on a  shared (regional ) 
basis .  

1 2 .  Manpower and Training Needs 

Lastly i t  i s  important to  est imate what kind of 
technical  manpower and external  exper t  support services  
will  be required to mount 1-11 above, and what types and 
l e v e l s  of t r a in ing  a re  involved to  sus ta in  i t  in the 
long term. 



F u r t h e r  e l a b o r a t i o n  o f  these a c t i v i t i e s  a re  p resen ted  i n  t h e  
subsec t ions  be1 ow. 

5.8 N a t i o n a l  Energy Assessment 

The f i r s t  f o u r  tasks  i t e m i z e d  above, i n v o l v e  t h e  c o l l e c t i o n  and 
s y s t e m a t i z a t i o n  o f  energy use data,  and the  development o f  
p r o j e c t i o n s  o f  f u t u r e  supply  and demand c o n f i g u r a t i o n s .  An 
i n t e g r a t e d  a n a l y s i s  o f  t h e  c o u n t r y ' s  energy needs and resources 
over  t ime  p r o v i d e s  a  roadmap f o r  assess ing p o l i c y  o p t i o n s .  

There i s  a  need t o  rev iew t h e  i n d i v i d u a l ,  n a t i o n a l  p l a n n i n g  
mechanisms f o r  each o f  t h e  SADCC member c o u n t r i e s .  A t  present ,  i t  
i s  n o t  p o s s i b l e  t o  a c c u r a t e l y  determine whether, i n  f a c t ,  t h e  
energy p lans  and p r o j e c t s  o f  i n d i v i d u a l  member s t a t e s  a r e  
c o s t - e f f e c t i v e  i n  terms o f  o v e r a l  l SADCC requi rements and 
o p p o r t u n i t i e s .  Conversely, what i s  c o s t - e f f e c t i v e  i n  SADCC terms 
m i g h t  n o t  be cons idered  so by  i n d i v i d u a l  member s t a t e s .  U n t i l  t h e  
n a t i o n a l  p l a n n i n g  e f f o r t s  a r e  i n t e g r a t e d  w i t h  t h e  o v e r a l l  SADCC 
e f f o r t s  - i d e a l l y  by the  adop t ion  o f  common c r i t e r i a  and 
e n e r g y- i n f o r m a t i o n  systems - t h e  i d e n t i f i c a t i o n ,  and a p p r a i s a l ,  
o f  i n d i v i d u a l  p r o j e c t s  i s  hampered. 

A  computer ized p l a n n i n g  system can be a  v e r y  u s e f u l  a i d  i n  t h e  
n a t i o n a l  energy-assessment process.  A  p r o p e r l y  designed system 
f u l f i l l s  t h r e e  ma jo r  f u n c t i o n s :  (1) i t  serves as an i n f o r m a t i o n  
bank and gu ide  t o  d a t a  development and syn thes is ,  ( 2 )  i t  prov ides  
long- te rm p r o j e c t i o n s  o f  supply/demand c o n f i g u r a t i o n s ,  and ( 3 )  i t  
computes t h e  impacts o f  u s e r - s e l e c t e d  p o l i c y  and technology 
i n i t i a t i v e s ,  w i t h  r e s p e c t  t o  near  and long- te rm supp ly  and demand 
balance, c a p i t a l  requi rements,  c o s t s  and benef i ts ,  and f o r e i g n  
exchange accounts.  

Elements o f  such a  system were employed i n  t h e  p r e l i m i n a r y  
n a t i o n a l  assessments produced f o r  t h i s  i n v e s t i g a t i o n .  The o u t p u t  
summaries c o l l e c t e d  i n  t h e  Annex r e p r e s e n t  a  p r o t o t y p e  o f  t h e  
k i n d s  o f  background assessments suggested here ( t h e  land-use, 
demographic, p r o j e c t  c o s t / b e n e f i t ,  and biomass resource  modules 
o f  t h e  LEAP System were n o t  used i n  t h e  c u r r e n t  e x e r c i s e ) .  

Cons iderab ly  g r e a t e r  d e t a i l  c o u l d  be u s e f u l l y  o b t a i n e d  than t h a t  
r e f l e c t e d ,  f o r  example, i n  Output  Table 2, t h e  breakdown o f  
end-use consumption. For  ins tance ,  t h e  energy con ten ts  o f  
impor ted  and e x p o r t e d  goods, i n c l u d i n g  food, c o u l d  be assessed. 
An example o f  how energy demand da ta  c o u l d  be c o l l e c t e d ,  i s  l a i d  
o u t  i n  Table 17 .  I n  p r a c t i c e ,  even more d e t a i l  i s  d e s i r a b l e  
(e.g., breakdown o f  household s e c t o r  by  income c lass ,  i n d u s t r y  by  
p r o d u c t  category,  a g r i c u l t u r e  by  end-use). The t a s k  o f  comp le t ing  
such a  t a b l e  i s  l e s s  f o r m i d a b l e  than  i t  appears a t  f i r s t  s i g h t ,  
because many o f  t h e  combinat ions o f  f u e l - t y p e  and end-use ( a  
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t o t a l  o f  1312 c e l l s  i n  t h e  sample t a b l e )  a r e  n o t  a p p l i c a b l e ,  
e .g . ,  An imal  Musc le  Power a p p l i e s  o n l y  t o  A g r i c u l t u r a l  P r o d u c t i o n  - 
and Road T r a n s p o r t .  N o t e  t h a t  e l e c t r i c i t y ,  wood-gas and c h a r c o a l ,  
as we1 l as b e i n g  p1 aced as f u e l  sou rces ,  a r e  a1 so l i s t e d  a t  t h e  
f o o t  o f  t h e  end- use demand co lumn.  T h i s  i s  s i m p l y  a  conven ience  
d e v i c e  t o  c l a r i f y  e x a c t l y  how much wood i s  needed t o  make 
c h a r c o a l  and wood-gas and how much gas, o i l ,  n u c l e a r ,  hydropower,  
e t c . ,  i s  needed t o  p roduce  e l e c t r i c i t y .  

The s y s t e m a t i c  ( p r e f e r a b l y  c o m p u t e r i z e d )  c o l l e c t i o n  o f  d a t a  f o r  
each o f  t h e  v a l i d  c e l l s  o f  t h e  t a b l e  i s  t h e  p r i m a r y  t a s k  o f  t h e  
" N a t i o n a l  Ene rgy  P l a n n i n g  U n i t "  i n  each c o u n t r y .  The comp le ted  
t a b l e  p r o v i d e s  t h e  b a s i c  d a t a  f o r  n a t i o n a l  p l a n n i n g .  I n  u s i n g  i t  
as a  g u i d e  t o  p01 i c y ,  each v a l  i d  c e l  l can  be augmented i n  s e v e r a l  
i m p o r t a n t  ways. 

Each v a l i d  c e l l  o f  t h e  t a b l e  shows t h e  e s t i m a t e  o f  " A c t u a l  Energy  
Demand" f o r  a  p a r t i c u l a r  f u e l - t y p e  unde r  a  p a r t i c u l a r  end-use. 
T h i s  demand i s ,  o f  n e c e s s i t y ,  equa l  t o  " A c t u a l  Energy  S u p p l i e d " ;  
o t h e r w i s e  i t  w o u l d  n o t  e x i s t .  However, f r o m  a  c a r e f u l  
c o n s i d e r a t i o n  o f  t h e  p r e v a i l i n g  domes t i c ,  commerc ia l  and 
i n d u s t r i a l  s e c t o r  c h a r a c t e r i s t i c s ,  i t  i s  p o s s i b l e  t o  o b t a i n  a  
r e a s o n a b l e  e s t i m a t e  o f  t h e  e x i s t e n c e  o f  p o t e n t i a l  demand w h i c h  
rema ins  unmet. T h i s  demand w o u l d  o n l y  be exp ressed  i f  t h e  
a p p r o p r i a t e  f u e l  s u p p l y  were  r e a d i l y  a v a i l  a b l e  and /o r  l e s s  
expens i ve .  Many t r o p i c a l  v i l l a g e s  r e l y  on f i r e 1  i g h t  f o r  
i l l u m i n a t i o n  a f t e r  da rk ,  b u t  w o u l d  r e a d i l y  s w i t c h  t o  e l e c t r i c  
l i g h t  o r  ke rosene  l amps i f  t h e s e  were a v a i l a b l e .  T h i s  " A d d i t i o n a l  
D e s i r e d  Demand" ( f o r  each end- use)  i s  m i r r o r e d  b y  an " A d d i t i o n a l  
P o t e n t i a l  Supp l y"  ( f o r  each f u e l  t y p e )  wh i ch ,  a1 though  o f t e n  
p h y s i c a l l y  a v a i l a b l e ,  r ema ins  u n d e r p l a y e d  f o r  a  v a r i e t y  o f  
r easons .  I t  i s  a  r a t h e r  common s i t u a t i o n  i n  many d e v e l o p i n g  
c o u n t r i e s  f o r  f i n a n c i a l  , t e c h n o l o g i c a l  o r  o r g a n i z a t i o n a l  h u r d l e s  
t o  p r e v e n t  t h e  b r i n g i n g  on s t r e a m  o f  p o t e n t i a l l y  i m p o r t a n t  e n e r g y  
s u p p l y  s o u r c e s .  Fu r the rmore ,  e x i s t i n g  c a p a c i t y  (e.g., 
h y d r o - f a c i l i t i e s ,  c o a l  m i n e s )  may be u n d e r - u t i l i z e d  and be a  
p o t e n t i a l  sou rce  o f  a d d i t i o n a l  s u p p l i e s .  

A  knowledge o f  two f u r t h e r  s t a t i s t i c s  i s  v i t a l  t o  t h e  e n e r g y  
p l a n n e r .  The f i r s t  i n d i c a t e s  t h e  p o t e n t i a l  f o r  e n e r g y  s a v i n g  on  
t h e  demand s i d e  by :  i m p r o v i n g  end-use e f f i c i e n c y  w i t h  b e t t e r  wood 
o r  c h a r c o a l  s t o v e s ,  more e f f i c i e n t l y  m a i n t a i n e d  
i n t e r n a l - c o m b u s t i o n  eng ines ,  b u i l d i n g s  d e s i g n e d  t o  m i n i m i z e  
c o o l i n g  o r  h e a t i n g  needs e t c . .  T h i s  "Demand C o n s e r v a t i o n  
P o t e n t i a l  " has i t s  c o u n t e r p a r t  i n  a  " Supp l y  C o n s e r v a t i o n  
P o t e n t i a l " ,  w h i c h  i n d i c a t e s  how e n e r g y  s u p p l y  can be made t o  go 
f u r t h e r  e.g. v i a  improved  c o n v e r s i o n  e f f i c i e n c i e s  f o r  e l e c t r i c i t y  
f r o m  d i e s e l ,  o r  c h a r c o a l  f r o m  wood. 

A f i n a l  i m p o r t a n t  s t a t i s t i c  i s  how f a r  i t  i s  p o s s i b l e  t o  r e p l a c e  
one t y p e  w i t h  a n o t h e r  a wood f o r  c o o k i n g  b y  c o a l ,  kerosene o r  
e l e c t r i c i t y .  



A1 l these f i g u r e s  taken t o g e t h e r  can y i e l d  a  "Demand Targe t "  f o r  
a  p a r t i c u l a r  end-use and f u e l - t y p e ,  as w e l l  as a  "Supply Targe t "  
f o r  a  p a r t i c u l a r  f u e l  t ype .  T h i s  t a s k  can be completed f rom 
e x i s t i n g  o r  c o l l e c t i b l e  s t a t i s t i c s  i n  energy u n i t s  (e.g., GJ) f o r  
a  base y e a r  (say 1980). A  second t a b l e  can be p r o j e c t e d  f rom the  
most l i k e l y  es t imates  o f  r e l e v a n t  s t a t i s t i c s  f o r ,  say, 1990, and 
so on. I t  i s  a1 so p o s s i b l e  t o  use these t a b l e s  as a  framework f o r  
c o s t i n g  energy. Thus, a l t e r n a t i v e  c o n f i g u r a t i o n s  can be compared 
economical l y,  p r o v i d i n g  a  gu ide  t o  programme and p01 i c y  
development. The above d e s c r i p t i o n  i s  i l l u s t r a t i v e  o f  t h e  k i n d  o f  
work t h a t  c o u l d  be done by  t h e  N a t i o n a l  Energy P lann ing  U n i t s  
under Tasks 2, 3 & 4  above. 

5 . C  Regional Assessment o f  Combined N a t i o n a l  Energy 

The d a t a  and a n a l y s i s  developed f o r  each c o u n t r y  under Tasks 1-4 
above, c o u l d  be t ransmi  t t e d  by  t h e  n a t i o n a l  energy p lanners  f o r  
c o l l a t i o n  i n t o  a  Regional  Energy P i c t u r e  by  a SADCC "Regional 
Energy P lann ing  Group." T h i s  i s  Task 5 and g i v e s  a  r e g i o n a l  
demand/suppl y  p i c t u r e .  The Regional Energy P1 anni  ng Group would 
a l s o  c o n s u l t  w i t h  N a t i o n a l  Planners, t o  assess whether i t  would 
be w o r t h w h i l e  t o  r e d i s t r i b u t e  any n a t i o n a l  energy supply  
su rp luses  ( recogn ized  under " A d d i t i o n a l  P o t e n t i  a1 Supply" ) . By 
s c r u t i n i z i n g  p r i m a r y  p o t e n t i a l  on a  r e g i o n a l  b a s i  S, t h e  Regional 
Energy P lann ing  Group would a1 so be i n  a  p o s i t i o n  t o  e v a l u a t e  
whether c e r t a i n  c o l l a b o r a t i v e  p r o j e c t s  would be u l t i m a t e l y  
b e n e f i c i a l  a t  t h e  n a t i o n a l  l e v e l .  

As an i l l u s t r a t i o n  o f  t h i s ,  one c o u l d  pose a  h y p o t h e t i c a l  
scenar io  f o r  t h e  c o l l a b o r a t i v e  use o f  Angolan o i l ,  which c o u l d  be 
r i g o r o u s l y  analysed by  t h e  Regional Energy Group, w i t h  a  v iew t o  
e s t a b l i s h i n g  a  pr ima f a c i e  case f o r  a  p r o j e c t :  

Step 1 Angola cons iders  reduc ing  i t s  planned 
r e f i n e r y - b u i l d i n g  programme, t o  a  l e v e l  s u f f i c i e n t  
t o  cover  i t s  own requi rements only. 

Step 2 Angola uses t h e  money saved t o  o r g a n i z e  the  
shipment o f  crude o i l  t o  B e i r a  and Oar es Salaam. 

Step 3 Some o f  t h e  crude landed a t  Dar es Salaam i s  
r e f i n e d  f o r  use i n  Tanzania, and t h e  r e s t  i s  p iped  
d i r e c t  t o  Ndola where i t  i s  r e f i n e d  f o r  Zambia's 
use. 

Step 4 A l l  t h e  crude a t  Maputo i s  r e f i n e d .  Some i s  
ma in ta ined  f o r  use by  Mozambique and t h e  r e s t  i s  
p i p e d  t o  Feruka f o r  use by Zimbabwe. 



(Separate arrangements a r e  made f o r  Ma law i ) .  

Step 5 Dur ing  t h e  t ime these a c t i o n s  a r e  be ing  
e s t a b l i s h e d ,  a  new modern r e f i n e r y  i s  b u i l t  a t  
Feruka, o r  t h e  e x i s t i n g  r e f i n e r y  i s  upgraded and 
made o p e r a t i o n a l ,  and, subsequent ly ,  t h e  
Bei ra- Feruka p i p e l  i n e  i s  m o d i f i e d  t o  d e l i v e r  crude 
o i l  aga in  ( n o n- r e f i n e d  p r o d u c t s )  t o  the  new 
r e f i n e r y .  

Step 6 A  new p i p e l  i n e  i s  b u i l t  f rom Feruka t o  Harare t o  
d e l i v e r  t h e  r e f i n e d  p roduc ts  f rom t h e  new Feruka 
r e f i n e r y .  

Step 7 Care fu l  c o n s i d e r a t i o n  i s  g i v e n  t o  b u i l d i n g  -- 
s u b s t a n t i a l  and secure s t o r a g e  c a p a c i t y  f o r  
combined o i l  a t  Dar es Salaam, Be i ra ,  Ndola and 
Feruka, t o  a c t  as supp ly  r e s e r v o i r s  i f ,  f o r  any 
reason, sh ipped o r  p i p e d  s u p p l i e s  o f  crude a re  
unavo idab ly  i n t e r r u p t e d .  

Several o t h e r  o i l  scenar ios,  c o l  l a b o r a t i v e  e l e c t r i c a l  g r i d  
scenar ios  o r  o t h e r  j o i n t  r e g i o n a l  p r o j e c t s ,  c o u l d  be examined i n  
t h i s  way. For  example, w i t h  r e s p e c t  t o  e l e c t r i c i t y ,  t h e r e  i s  t h e  
need f o r  c o n s i d e r a t i o n  o f  a  consol i d a t e d  r e g i o n a l  e l e c t r i c i t y  
g e n e r a t i o n  s t r a t e g y .  Such a  s t r a t e g y  would r e q u i r e  a  s tudy  o f  the  
c o s t - e f f e c t i v e n e s s  o f  a  SADCC e l e c t r i c a l  g r i d  system, and t h e  
development o f  a p p r o p r i a t e  c r i t e r i a  f o r  r u r a l  e l e c t r i f i c a t i o n ,  
where t h e  impact  on t h e  q u a l i t y  o f  l i f e  i s  so g r e a t  t h a t  
conven t iona l  c o s t i n g  methodology may have t o  be abandoned. I n  
a d d i t i o n  t o  t h e  need f o r  a  ma jo r  rev iew o f  r e g i o n a l  o i l - u s e  
poss i  b i  l i t i e s  (one h y p o t h e t i c a l  s c e n a r i o  was p resen ted  above), 
a t t e n t i o n  must be p a i d  t o  t h e  des ign  o f  f i s c a l  i ns t ruments  which 
would ensure t h a t ,  i f  Angola became t h e  ma jo r  o i l  s u p p l i e r  t o  
SADCC, supp ly  c o u l d  be guaranteed and a  j u s t  p r i c i n g  p o l i c y ,  b o t h  
t o  t h e  s u p p l i e r  and t o  t h e  end user ,  ma in ta ined .  I n  a  r e g i o n a l  
s t r a t e g i c  sense, t h e r e  i s  a l s o  need t o  c o n s i d e r  t h e  p o s s i b i l i t y  
o f  p i p e l i n e  and/or  r a i l w a y  ex tens ions  l i n k i n g  t h e  e a s t e r n  p a r t  o f  
t h e  SADCC r e g i o n ,  where most suppl i e s  a r e  c u r r e n t l y  landed, t o  
t h e  western p a r t .  There i s  a l s o  t h e  need f o r  an examinat ion o f  
t h e  coa l  p rospec ts  o f  southern A f r i c a ;  i n  p a r t i c u l a r ,  an a t tempt  
shou ld  be made t o  determine i f  an i n t e g r a t e d  e x p o r t  s t r a t e g y  f o r  
coal  f rom t h e  SADCC r e g i o n  i s  p o s s i b l e .  W i t h i n  SADCC, t h e r e  i s  
t h e  need f o r  a  c r i t i c a l  examinat ion o f  which i n d u s t r i a l  processes 
c o u l d  be b e s t  served by coal  as an energy source, as w e l l  as 
examining t h e  p o s s i b i l i t y  o f  t h e  a c c e l e r a t e d  u t i l i z a t i o n  o f  coal  
i n  househol ds. 

The f o r e g o i n g  descr ibes ,  i n  essence, t h e  work o f  Tasks 6 and 7 .  
Such analyses would f o r  the  b a s i s  f o r  d i s c u s s i o n  between the  



Reg iona l  Energy P1 a n n i n g  Group and t h e  N a i o n a l  Energy P1 ann ing  
U n i t s  f r o m  each c o u n t r y ,  and a r e  des igned  t o  i n f l u e n c e  t h e  
f o r m u l a t i o n  o f  each n a t i o n a l  ene rgy  p l a n ,  as w e l l  as t o  h e l p  
d e s i g n  t h e  ag reed  c o l  l a b o r a t i v e  r e g i o n a l  p r o p o s a l  S (Task 8 ) .  Bo th  
n a t i o n a l  and r e g i o n a l  g roups  wou ld  t h e n  be a b l e  t o  t r a n s f o r m  
these  P l a n n i n g  P roposa ls  i n t o  proposed p r o j e c t s  t o  p u t  on t h e  
ground ( b o t h  N a t i o n a l  P r o j e c t s  and Reg iona l  P r o j e c t s  - Task 9 ) .  

5 .  D  Reg iona l  Energy P r o j e c t s  

Each p roposed  Reg iona l  P r o j e c t  w o u l d  r e q u i r e  a  g r e a t  dea l  o f  
deve lopment  work  t o  p l a n ,  t o  secu re  adequate  f i n a n c i n g  and t o  
s t a r t  up. I t  may be w o r t h  c o n s i d e r i n g  whe the r  t h i s  heavy burden 
c o u l d  b e  sha red  more e q u i t a b l y ,  b y  a r r a n g i n g  f o r  d i f f e r e n t  SADCC 
s t a t e s  t o  t a k e  r e s p o n s i  b i  l i ty  f o r  d e v e l o p i n g  d i f f e r e n t  proposed 
Reg iona l  P r o j e c t s ,  under  t h e  o v e r a l l  c o - o r d i n a t i o n  o f  t h e  SADCC 
Energy Group. 

The f o l  l owi ng ( a r e  s u g g e s t i o n s  o f )  p o s s i b l e  r e g i o n a l  p r o j e c t s  f o r  
f u r t h e r  s t u d y  and e v a l u a t i o n :  

1. Reg iona l  c o l  l a b o r a t i v e  deve lopment  o f  hydropower 
p o t e n t i a l .  

2 .  Reg iona l  c o l  l a b o r a t i v e  deve lopment  o f  an i n t e g r a t e d  
e l e c t r i c i  t y - t r a n s m i s s i o n  g r i d  system. 

3 .  C o- o p e r a t i o n  on t h e  b u i l d i n g  o f  a  SADCC o i l - p i p e l i n e  
n e t w o r k .  

4. Reg iona l  p1 a n n i n g  o f  d a t a - c o l  l e c t i o n  f o r  sunsh ine,  w i n d  
and hydropower  p o t e n t i a l .  

5 .  J o i n t  o r g a n i z a t i o n  f o r  t h e  management o f  p r o s p e c t i n g  
ar rangements  f o r  f o s s i l  f u e l s  and geothermal  p o t e n t i a l .  

6.  Reg iona l  C e n t r e ( s )  f o r  ene rgy  R & D, t r a i n i n g  and ene rgy  
i n f o r m a t i o n  management. 

7 .  A  r e g i o n a l  a d v i s o r y  g roup  f o r  l e g a l ,  economic and 
e n v i r o n m e n t a l  ar rangements  needed when n e g o t i a t i n g  
c o n t r a c t s  f o r  ene rgy- re1  a t e d  a c t i v i t i e s  between SADCC 
s t a t e s  and mu1 t i n a t i o n a l  i n d u s t r i e s  (e.g. coa l  
e x t r a c t i o n  c o n t r a c t s ) .  

Much o f  t h e  r a t i o n a l e  f o r  t h e  f i r s t  f i v e  p o i n t s  above, i s  a l r e a d y  
i n c l u d e d ,  e i t h e r  i n  t h e  c o u n t r y  s t u d i e s  o r  e a r l i e r  i n  t h i s  
document. Perhaps i t  i s  w o r t h w h i l e  a t  t h i s  p o i n t  t o  expand a  
l i t t l e  on t h e  u t i l i t y  t o  SADCC o f  p o i n t s  6 and 7 above. 



5.E.  Regional C e n t r e ( s )  

Sound f u t u r e  energy p r o v i s i o n ,  b o t h  a t  n a t i o n a l  and r e g i o n a l  
l e v e l s ,  i s  b u i l t  upon t h e  p r o f e s s i o n a l  knowledge o f  personnel 
w i t h  a  wide range o f  e x p e r t  t e c h n i c a l  c a p a c i t y ,  backed up by t h e  
i n s t i t u t i o n a l  c a p a c i t y  t o  c a r r y  o u t  t h e  f o l l o w i n g :  

1. Assemble t h e  da ta  base f o r  t h e  n a t i o n a l  energy p lan,  and 
c o n t i n u e  t o  update and c o l  l a t e  energy da ta  c o l l e c t e d  i n  
an o r d e r l y  (computer ized)  fo rmat .  

2. Eva lua te  n a t i o n a l  energy d a t a  sets ,  i n  o r d e r  t o  
f o r m u l a t e  o p t i m a l ,  c o s t - e f f e c t i v e  p01 i c y  p roposa ls  and 
develop c a r e f u l  l y- cos ted  energy p r o j e c t s .  

3 .  Review t h e  t e c h n i c a l  s u i t a b i l i t y  o f  "energy hardware" 
and o t h e r  energy- re1 a t e d  techno logy  most a p p r o p r i a t e  t o  
t h e  socio-economic and c u l t u r a l  m i l i e u  o f  t h e  coun t ry  
concerned. 

4. Develop techniques f o r  t h e  e s t a b l  i shment and maintenance 
o f  fue lwood t r e e - p l a n t i n g  programmes, v i a  a g r o f o r e s t r y  
and o t h e r  types o f  a f f o r e s t a t i o n  designed t o  m i t i g a t e  
f u e l  wood shor tages.  

5 .  T r a i n  f o r e s t r y / a g r i c u l t u r e  e x t e n s i o n- s e r v i c e  workers, t o  
l i a s e  w i t h  t h e  r u r a l  p o p u l a t i o n  t o  promote 4 above, and 
t o  d i f f u s e  knowledge o f  improved wood stoves,  e t c .  

6. Develop a  seeds c e n t r e  f o r  c o l l e c t i o n ,  s to rage  and 
d i s t r i b u t i o n  o f  fue lwood- t ree  seeds ( l  i n k e d  t o  4 and 5 
above). 

7.  Develop c a p a c i t y  t o  fo rmu l  ate/moni t o r  progress and 
e v a l u a t e  success o f  energy r e l a t e d  p r o j e c t s .  

8. Devel op s tandards,  p rocedura l  g u i  de l  i nes and codes o f  
p r a c t i c e ,  f o r  the  management o f  energy p r o v i s i o n  and 
energy- re1 a t e d  p r o j e c t s  i n  t h e  SADCC Region. 

9.  Develop economic and l e g i s l a t i v e  e x p e r t i s e  i n  
n e g o t i a t i n g  p r o j e c t s  w i t h  e x t e r n a l  p a r t i c i p a n t s  - 
a id- agencies,  mu1 t i n a t i o n a l  companies, e t c .  

10. M a i n t a i n  a  r e f e r e n c e  c o l l e c t i o n  o f  energy r e l a t e d  data 
f o r  t h e  SADDC Region as w e l l  as an up- to- da te  energy and 
devel opmen t l i b r a r y .  

Care fu l  c o n s i d e r a t i o n  shou ld  be g iven  t o  how f u l f i l l m e n t  o f  these 
v i t a l  tasks,  f o r  one o r  more s p e c i a l  Regional Centres under the 
auspices o f  a Regional  Energy P lann ing  Group, can be b e s t  
achieved i n  the  SADCC c o n t e x t .  



5.F P lann ing  Procedures 

SADCC c o u n t r i e s  a r e  c u r r e n t l y  i n  a  u n i q u e l y  f o r t u n a t e  p o s i t i o n  t o  
co- ord ina te ,  harmonize and s t a n d a r d i z e  energy management 
procedures - a  s i t u a t i o n  which m i g h t  never  occur  again. And so 
t h e  o p p o r t u n i t y  must be grasped now. 

The a d m i n i s t r a t i v e  f l ows ,  f o r  t h e  f o r e g o i n g  d i s c u s s i o n  o f  
combined n a t i o n a l  and r e g i o n a l  p l a n n i n g  and p r o j e c t  development, 
may be c o n v e n i e n t l y  summarized i n  F i g u r e  5.  The SADCC Energy 
Group (Angola)  would n a t u r a l  l y  be r e s p o n s i b l e  f o r  CO-ord i  n a t i o n  
o f  a l l  r e g i o n a l  opera t ions ,  and i n  p a r t i c u l a r  f o r  s e t t i n g  up t h e  
Regional Energy P1 anni  ng Group (REPG) whose members would i n c l u d e  
r e p r e s e n t a t i v e s  f rom each SADCC s t a t e .  

Care fu l  c o n s i d e r a t i o n  shou ld  be g i v e n  t o  t h e  i d e a  o f  a p p o i n t i n g  a  
UNDP-supported Energy P lann ing  Adv iso r  t o  each Nat iona l  Energy 
P lann ing  U n i t .  T h i s  procedure has proved v e r y  successfu l  i n  t h e  
p a s t  i n  severa l  A f r i c a n  c o u n t r i e s .  

The N a t i o n a l  Energy P lann ing  U n i t  focused i n  t h e  c o u n t r y ' s  
M i n i s t r y  o f  Energy ( o r  cognate m i n i s t r y ) ,  develops t h e  energy 
d a t a  base and a n a l y s i s  as descr ibed  above, and c o n s u l t s  w i t h  t h e  
REPG on i t s  n a t i o n a l  data,  so t h a t  t h e  REPG can i n j e c t  a  sense o f  
the  Regional c o n t e x t  i n t o  t h e  N a t i o n a l  P lann ing  U n i t  d u r i n g  t h e  
phase when i t  i s  deve lop ing  t h e  N a t i o n a l  Energy Plan.  Out o f  t h i s  
w i l l  come N a t i o n a l  P r o j e c t s  more c a r e f u l l y  a t t u n e d  t o  t h e  
Regional Energy c o n t e x t .  

The Regional Energy P lann ing  Group, a f t e r  s y n t h e s i s i n g  t h e  
n a t i o n a l  energy da ta  se ts ,  would develop Regional Energy P o l i c y  
proposal  S, w i t h  t e c h n i c a l  suppor t  f rom t h e  r e g i o n a l  cen t res ,  
which w i l l  be d iscussed  w i t h  i n d i v i d u a l  c o u n t r i e s  v i a  t h e i r  
Na t iona l  Energy P1 anning U n i t s .  Each proposal  ( a l o n g  t h e  l i n e s  
i n d i c a t e d  i n  Subsect ion 5.D) may be o f  s p e c i a l  i n t e r e s t  t o  t h e  
c o u n t r y  wh ich  helped t o  develop i t  w i t h  t h e  Regional Energy 
P lann ing  Group. I n  such cases, t h e  c o u n t r y  concerned may w i s h  t o  
take  r e s p o n s i b i l i t y  f o r  p romot ing  i t  under t h e  o v e r a l l  
c o - o r d i n a t i o n  o f  t h e  SADCC Energy Group (Angola)  and, a f t e r  
i n p u t s  f rom e x t e r n a l  consul t a n t s ,  t r a n s f o r m  i t i n t o  a  concre te  
Regional Energy P r o j e c t  which i s  p u t  up t o  t h e  SADCC Energy Group 
f o r  endorsement, p r i o r  t o  execu t ion .  
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CONCLUSIONS OF THE CONFERENCE 

Energy Data Base 

Throughout t h e  Seminar, t h e r e  was a genera l  concern about  the  
need f o r  a b e t t e r  r e g i o n a l  da ta  base f o r  energy and energy 
r e l a t e d  i terns, (e .g .  l a n d  use, energy c o s t s )  computer ised i n  a 
conformable manner over  t h e  whole SADCC reg ion ,  usab le  as a 
r e g i o n a l  energy p l a n n i n g  t o o l  and a c c e s s i b l e  t o  a l l  Member 
S ta tes .  The LEAP (LDC Energy A1 t e r n a t i v e  P1 anning)  system 
developed by t h e  B e i j e r  I n s t i t u t e  and t h e  Energy Systems Research 
Group and used f o r  a l l  energy da ta  management th roughou t  t h i s  
Seminar r e c e i v e d  suppor t  as the  a p p r o p r i a t e  system. 

Energy Re1 a t e d  Legi  s l  a t i o n  And I n s t i t u t i o n a l  Arrangements 

Concern was expressed t h a t  t h e  c u r r e n t  l e g a l  and i n s t i t u t i o n a l  
s t r u c t u r e s  a v a i l a b l e  t o  each Member S t a t e  t o  handle energy 
r e l a t e d  i ssues  were incompat ib le  and u r g e n t l y  i n  need o f  
harmonisat ion.  A c a r e f u l  s tudy  and a n a l y s i s  shou ld  be made o f  
p o t e n t i a l  mismatches w i t h  a view t o  o b t a i n i n g  a r e g i o n a l l y  
compati b l  e l e g a l  / i n s t i t u t i o n a l  system f o r  energy management. 

Rura l  Household Demand Suool v 

T r a d i t i o n a l  f u e l s  (main1 y fuelwood and charcoal  ) used f o r  
cooking, wa te r  and space h e a t i n g  and l i g h t i n g  i n  t h e  r u r a l  s e c t o r  
account f o r  52  - 94 p e r  c e n t  o f  t h e  t o t a l  energy consumption o f  
SADCC S t a t e s .  The Seminar concluded t h a t  i t  would n o t  be 
r e a l i s t i c  t o  move away f rom t h e  use o f  wood f o r  t h e  fo reseeab le  
f u t u r e .  I t  was f u r t h e r  agreed t h a t ,  because o f  heavy consumption, 
woodfuel S were becoming scare t o  a p o i n t  where s e r i o u s  d e f i c i t s  
have a l r e a d y  o c c u r r e d  i n  many Member S ta tes .  Several a c t i o n s  
designed t o  improve supp ly  and e f f i c i e n c y  o f  use shou ld  be 
implemented, as i n d i c a t e d  below. 

SADCC Member S ta tes  were urged t o  c a r r y  o u t  ( u s i n g  a common 
methodology) comprehensive f i e l d  surveys i n  s u f f i c i e n t  d e t a i l  t o  
e l u c i d a t e  fue lwood demand/suppl y ( c u r r e n t  s t a t e s  and f u t u r e  
t r e n d s )  i n  r e 1  a t i o n  t o  p o p u l a t i o n  d i s t r i b u t i o n .  Such n a t i o n a l  
data, when o b t a i n e d  would a1 so be communicated t o  t h e  r e g i o n a l  
energy d a t a  resource  o f  which i t  would fo rm an i n t e g r a l  p a r t .  

Woodfuel Suppl i es 

The Seminar c l e a r l y  understood the  above needs as fundamental t o  
the  maintenance and e f f i c i e n t  use o f  woodfuel s tocks .  L ikewise,  
i t  was e q u a l l y  understood t h a t  t o  be o f  op t ima l  use, wood f u e l s  
have t o  be r e a d i l y  a v a i l a b l e  c l o s e  t o  human se t t lements .  Th is  



means t r e e s  o u t s i d e  t h e  f o r e s t  areas. And moreover these fuelwood 
t r e e s  have t o  grow i n  such a  manner t h a t  t h e y  do n o t  compete w i t h  
e s s e n t i a l  f o o d  p r o d u c t i o n .  Where v i l l a g e s  e x i s t  and where good 
r a i n - f e d  a g r i c u l t u r a l  l a n d  i s  n o t  a t  a  premium, woodlots  may be 
a p p r o p r i a t e .  Where such c o n d i t i o n s  do n o t  occur ,  modern methods 
o f  growing t r e e s  s i d e  by s i d e  w i t h  f o o d  crops t o  t h e  b e n e f i t  o f  
b o t h  ( a g r o - f o r e s t r y  and s y l v i - a g r i c u l t u r e )  a r e  now t o  hand and 
r a p i d l y  b e i n g  expanded. What i s  needed now i s  t h e  development o f  
Rura l  Energy Centres where these f a i r l y  s imp le  techniques can be 
l e a r n e d  by  v i l l a g e s  and small  farmers.  A t  t h e  same t ime, such 
Centres would be a b l e  t o  a c t  as f o c a l  p o i n t s ,  d i ssemina t ing  
knowledge on which t r e e  species t o  grow, how t o  i d e n t i f y  and 
c o l l e c t  seed f rom them i n  t h e  w i l d ,  how t o  p l a n t ,  t r a n s p l a n t  and 
care  f o r  t h e  growing s e e d l i n g  t r e e s .  The Centres c o u l d  a l s o  
p r o v i d e  i n f o r m a t i o n  on e f f i c i e n t  wood-stove des ign  and any o t h e r  
newlrenewabl e  energy i n n o v a t i o n s  as they  become p r a c t i  cab1 e .  
Since women p l a y  such an i m p o r t a n t  r o l e  i n  a g r i c u l t u r e ,  woodfuel 
g a t h e r i n g  and cooking, t h e r e  i s  cons iderab le  mer i  t i n  i n v o l v i n g  
women as t h e  energy a d v i s e r s  a t  such Centres.  

Energy And Rura l  Development 

The Seminar p a i d  s p e c i a l  a t t e n t i o n  t o  energy needs on t h e  farm, 
f o r  t h e  fa rm ing  f a m i l y  and f o r  t h e  r u r a l  community (schools ,  
c l i n i c s  e t c . ) .  I t  was recognised t h a t  adequate energy i n  the  
r i g h t  form added immensely t o  t h e  q u a l i t y  o f  l i f e  o f  t h e  r u r a l  
p o p u l a t i o n .  W h i l s t  i t  was c l e a r  t h a t  energy p l a n n i n g  a t  the  
n a t i o n a l  l e v e l  i f  p r o p e r l y  c a r r i e d  o u t  and implemented would 
a u t o m a t i c a l l y  p r o v i d e  many o f  t h e  answers t o  a  l a r g e  number o f  
p r e s s i n g  i ssues  i n  t h i s  area ( e s p e c i a l l y  r u r a l  e l e c t r i f i c a t i o n )  
c e r t a i n  i n t e r e s t i n g  problems s tood  o u t  as m e r i t i n g  a t t e n t i o n .  

S o l a r  p h o t o v o l t a i c  c o l  l e c t o r s ,  a1 though s t i l  l v e r y  expensive, may 
i n  c e r t a i n  cases ( e l e c t r i c  fenc ing ,  te lecommunicat ions and water  
pumping i n  remote a reas)  m e r i t  t h e  e x t r a  inves tment .  T h e i r  unique 
re levance  shou ld  be exp lo red .  Another i n t e r e s t i n g  p o t e n t i a l  
development i s  t h e  p o s s i b l e  use o f  t h e  m i n e r a l  Z e d i t e  f o r  s o l a r  
energy c o l  l e c t i o n .  Proven d e p o s i t s  e x i s t  i n  Botswana and 
e x p l o r a t i o n  f o r  t h i s  m inera l  should be encouraged e l  sewhere i n  
t h e  r e g i o n .  

I n d u s t r i  a1 And Commerci a1 Energy 

These a c t i v i t i e s  account  f o r  about  a  q u a r t e r  o f  t h e  energy used 
i n  the  r e g i o n  as a  whole, w i t h  l a r g e  s c a l e  i n d u s t r y  consuming 
j u s t  under h a l f  o f  t h i s  amount. C a r e f u l l y  c a r r i e d  o u t  energy 
demand analyses per formed as p a r t  o f  the  da ta  g a t h e r i n g  needed 
f o r  n a t i o n a l  energy p l a n n i n g  can u s u a l l y  p i n p o i n t  t h e  more 
i m p o r t a n t  i n e f f i c i e n c i e s  o f  usage o r  o p p o r t u n i t i e s  f o r  f u e l  
s w i t c h i n g  t o  more p1 e n t i f u l  b u t  n e g l e c t e d  o r  ind igenous energy 



sources e.g. o i l  t a r s ,  producer  gas f rom coa l ,  o r  coal  f o r  steam 
and e l e c t r i c i t y  ( " energy  a1 t e r n a t i v e s " ) .  O f ten  what i s  needed t o  
s t a r t  t h e  change i s  a  s t i m u l u s  t o  do t h i s  b e i n g  g iven  t o  the  
company concerned. 

De lega t ions  a t  t h e  Seminar p r o v i d e d  a  w e a l t h  o f  exper ience i n  
ways o f  do ing  t h i s  f rom t a x  i n c e n t i v e s  f o r  f u e l  s w i t c h i n g  t o  
ac tua l  demonstrat ions be ing  g i v e n  t o  a  company t h a t  l a r g e  sums o f  
money c o u l d  a c t u a l l y  be saved by  dep loy ing  "energy a l t e r n a t i v e s " .  
These exper iences shou ld  be c o l l e c t e d  and c a r e f u l l y  documented i n  
the  form o f  a  Comparative Regional Review t o  encourage t h e i r  
emu la t ion  elsewhere. Th is  i s  t h e  essence o f  good n a t i o n a l  energy 
p lann ing .  

Regional T r a n s p o r t  Systems 

Because o f  i t s  o i l - d e r i v e d  f u e l  bas is ,  t r a n s p o r t  i s  t h e  l a r g e s t  
s i n g l e  consumer o f  impor ted  o i l  (up t o  70 per  cen t  i n  some 
i n s t a n c e s )  and t h e  h e a v i e s t  d r a i n  on f o r e i g n  exchange earn ings  
( u s u a l l y  25 - 50 p e r  c e n t  across t h e  SADCC o i l  i m p o r t i n g  r e g i o n ) .  
Wi th t h e  expected r i s e  i n  t r a d e  i n  t h e  coming decades t h e  
pressure on t h e  t r a n s p o r t  systems o f  the  r e g i o n  w i l l  become v e r y  
g r e a t .  The Seminar had a l r e a d y  no ted  t h a t  as a  reg ion ,  SADCC was 
most l i k e l  y  t o  be i n  energy b a l  ance o r  s u r p l u s  f o r  o i l ,  coal  and 
hydropower up u n t i l  1990. T h i s  encouraging news was o f f s e t  by  t h e  
f a c t  t h a t  most o f  these p r i m a r y  energy sources a r e  t o  be found 
o n l y  a t  g r e a t  d i s t a n c e s  f rom t h e i r  p o i n t s  o f  maximal u t i l i s a t i o n .  
Thus, a1 though "energy f o r  t r a n s p o r t "  i s  a  v i t a l  i ssue ,  t h e  
" t r a n s p o r t  o f  energy"  i s  even more i m p o r t a n t .  T h i s  r a i s e s  t h e  
i s s u e  o f  t h e  i n t e r f a c e  between SATCC and t h e  SADCC Energy Sector  
i n  an acu te  form. I t  was c l e a r  t h a t  t h e  Seminar f e l t  how 
i m p o r t a n t  i t  was t o  i n j e c t  t h i s  energy dimension i n t o  t h e  
t r a n s p o r t a t i o n  p l a n n i n g  o f  SATCC. It shou ld  be a b l e  t o  i n d i c a t e  
t h e  l e v e l  o f  energy saved i n  r e l a t i o n  t o  c a p i t a l  and r e c u r r e n t  
cos ts  on t h e  upgrading o f  r a i l w a y s  and roads. A d d i t i o n a l l y ,  the  
r o l e  o f  SATCC i n  o p t i m i s i n g  t r a n s p o r t  networks t o  maximise energy 
sav ing  and s e c u r i t y  c o n s i d e r a t i o n s ,  on b o t h  energy c a r r y i n g  
t r a f f i c  and on o t h e r  forms o f  t r a n s p o r t ,  was v e r y  g r e a t .  

O i l  

The Angolan De lega t ion  i n d i c a t e d  t h a t  t h e  Peop le ' s  Repub l i c  o f  
Angola was ready t o  seek economica l l y  a p p r o p r i a t e  ways o f  
marke t ing  t h e i r  o i l  p roduc ts  w i t h i n  t h e  SADCC r e g i o n .  Th is  
i n f o r m a t i o n  was welcomed by a l l  d e l e g a t i o n s  and unanimously no ted  
w i t h  approval  . 

Var ious p o s s i b i l i t i e s  f o r  t h e  intra-SADCC marke t ing  o f  Angolan 
o i l  were then  cons idered  i n c l u d i n g :  



1. The c r e a t i o n  o f  a  SADCC common o i l  p o l i c y  as an a t tempt  t o  
s t a b i l i s e  o i l  p r i c e s  and revenues w i t h i n  t h e  SADCC r e g i o n  f o r  
the  n e x t  10 years .  

2. The upgrad ing  and/or  b u i l d i n g  o f  SADCC n a t i o n a l  r e f i n e r y  
capabi l i t y  t o  process Angol an crude, versus t h e  i m p o r t a t i o n  
o f  r e f i n e d  p roduc ts  t o  t h e  SADCC Sta tes .  

These and s i m i l a r  c o n s i d e r a t i o n s  were a l r e a d y  i n c l u d e d  i n  a  
s p e c i a l  s tudy  reques ted  as a  m a t t e r  o f  p r i o r i t y  20-23 J u l y  1982, 
by  t h e  SAOCC Counci l  o f  M i n i s t e r s  (on how t h e  SADCC c o u n t r i e s  
m i g h t  achieve s e l f  s u f f i c i e n c y  i n  the  supp ly  o f  o i l  p r o d u c t s ) .  

E l e c t r i c i t y  

The Seminar n o t e d  t h a t  as a  u n i t a r y  r e g i o n  SADCC was i n  s u r p l u s  
o f  r e q u i r e d  h y d r o e l e c t r i c  power up u n t i l  1990 and beyond. Many 
ques t ions  r e l a t i n g  t o  t h e  s tepwise c r e a t i o n  o f  a  r e g i o n a l  
e l e c t r i c i t y  g r i d  system were d iscussed.  I n  p a r t i c u l a r  t h e  problem 
was r a i s e d  as t o  what l e v e l  o f  excess c a p a c i t y  was reasonable 
b e a r i n g  i n  mind t h e  inves tment  c o s t  o f  u n d e r t a k i n g  t h i s  versus 
t h e  o p p o r t u n i t y  c o s t s  o f  o t h e r  (non-energy) investments.  

New And Renewable Energy Technologies 

I t  was recogn ised  t h a t  t h e  resources o f  t h e  SADCC c o u n t r i e s  
shou ld  be poo led  i n  o r d e r  t o  take  advantage o f  t h e  c o l l e c t i v e  
e x p e r t i s e  o f  s c i e n t i f i c  s k i l l s  and funds and t o  a v o i d  was te fu l  
over laps .  The Seminar agreed t o  i n v e s t i g a t e  the  p o s s i b i l i t i e s  o f  
s e t t i n g  up a  r e g i o n a l  c e n t r e  on Renewable Energy Technologies 
(RETs) w i t h  emphasis on approaches t o  f o r e s t r y  and a g r o - f o r e s t r y .  
The purpose o f  t h i s  c e n t r e  m i g h t  be t o :  

( a )  Serve as an i n f o r m a t i o n  c l e a r i n g  house on RETS research 
and development r e g i o n a l l y ,  on s o c i a l  and economic 
c o n s i d e r a t i o n s  i n  RETS adop t ion ,  and on t h e  p r a c t i c a l  
exper iences i n  t h e  v a r i o u s  c o u n t r i e s .  

( b )  P rov ide  research,  development and demonstrat ion on a l l  
r e l e v a n t  aspects  o f  RETs. A t t e n t i o n  would be p a i d  t o  t h e  
p o s s i b i l i t y  o f  r e c o v e r i n g  " r e t a r d e d"  techno log ies  ( those  
t h a t  v i r t u a l l y  d isappeared i n  t h e  e r a  o f  inexpensive 
o i l  ) and, i n  p a t - t i c u l  ar ,  t h e  p rospec ts  f o r  r e g i o n a l  
p r o d u c t i o n  o f  a1 l o r  components o f  RE'Ts. SADCC can and 
should beg in  a  programme aimed a t  "unpackaging" RETs i n  
o r d e r  t o  become capable o f  p roduc ing  a p p r o p r i a t e  RETs 
components r e g i o n a l l y .  

( c )  Study t h e  poss i  b i  l i ti es o f  c r e a t i n g  mechanisms f o r  
l i n k i n g  n a t i o n a l  c e n t r e s  and n a t i o n a l  l y - based  



researchers with one another in  order t o  produce a 
regional network of energy research and a clearing house 
f o r  energy information. 

Coal 

The Seminar noted t h a t  a large  scale  increase in the level of 
coal production i s  ant ic ipated  in  the 1980s with t h e b u l k  
earmarked f o r  export  to world markets. The main i ssues  connected 
with expanded coal production a re  the  adequacy of the t ranspor t  
system, the  potent ia l  f o r  increased regional use ( e . g .  fuel 
swi tchi  ng or  coal s toves)  and environmental l y sound mi ni ng and 
usage. 





SPEECH BY THE MINISTER OF ENERGY AND PETROLEUM OF THE 
PEOPLE'S REPUBLIC OF ANGOLA AT THE CLOSE OF 

THE SADCC ENERGY SEMINAR. 

Harare, 3 r d  December 1982. 

I would l i k e ,  f i r s t l y ,  as M i n i s t e r  o f  Energy and Petroleum o f  t h e  
Peop le ' s  Repub l i c  o f  Angola, t h e  c o o r d i n a t i n g  s t a t e  o f  t h e  energy 
s e c t o r  o f  SADCC, t o  thank t h e  Government o f  Zimbabwe, and i n  
p a r t i  c u l  ar ,  t h e  M i n i s  t r y  o f  I n d u s t r y  and Energy Development 
through t h e i r  d i s t i n g u i s h e d  M i n i s t e r ,  f o r  h i s  k indness i n  a c t i n g  
as h o s t  and f o r  h i s  t i r e l e s s  e f f o r t s  towards t h e  success o f  t h i s  
Seminar which has now reached i t s  c lose ;  and f o r  t h e  u n t i r i n g  
e f f o r t  and g r e a t  dynamism shown by t h e  Government o f  Zimbabwe 
through i t s  M i n i s t r y  which Your Exce l lency  leads, t h e  extreme 
competence, c l a r i t y  and t e c h n i c a l  knowledge o f  the  c o n s u l t a n t s  
e n t r u s t e d  by y o u r  M i n i s t r y  t o  g i v e  t e c h n i c a l  ass is tance  on a l l  
i m p o r t a n t  m a t t e r s ,  as w e l l  as t h e  prompt and unders tand ing  h e l p  
g i v e n  t o  t h i s  even t  by o t h e r  P u b l i c  Sectors o f  your  c o u n t r y .  
Comrade M i n i s t e r  we a r e  ex t reme ly  touched, and p o s i t i v e l y  
convinced t h a t  Angola can depend on a  u n i t e d  e f f o r t  and 
unders tand ing  f rom a l l  t h e  member c o u n t r i e s  o f  SADCC f o r  a  
c o n t i n u a l l y  growing development i n  c o o r d i n a t i n g  coopera t ion  i n  
the  Regional Energy Sec to r .  

Th is  seminar took p l a c e  a t  a  t ime  o f  extreme impor tance i n  the  
l i f e  o f  ou r  r e g i o n ,  i n  t h e  p o l i t i c a l  and i n  t h e  m i l i t a r y  f i e l d .  
We f a c e  v a r i o u s  d i v e r s i o n a r y  manoeuvres, t h r e a t s  and a c t s  o f  
m i l i t a r y  i n v a s i o n s  f rom t h e  r a c i s t  South A f r i c a n  Regime. 

I n  Angola, ou r  v a l i a n t  armed f o r c e s  d a i l y  c o n f r o n t  t h e  power fu l  
South A f r i c a n  army on o u r  border  w i t h  Namibia. 

The e x p l o s i o n  o f  mor ta rs ,  t h e  movement o f  tanks, a i r  combat, t h e  
launch ing  o f  t roops ,  t h e  d e s t r u c t i o n  o f  means o f  communication 
and o t h e r  i m p o r t a n t  s o c i a l  and economic o b j e c t i v e s  c o n s t i t u t e  a  
sad and fearsome scene i n  a  c o u n t r y  which o n l y  wishes peace and 
progress.  The Angolans f o u g h t  f o r  t h e i r  independence i n  search o f  
a  b e t t e r  more peace fu l  and c i v i l i z e d  l i f e ,  and t h e y  have 
con t inued  t h e i r  f i g h t  f o r  t h e  l a s t  seven years .  

Our enemies do n o t  d e s i r e  our  happiness and w e l l  being, they  do 
n o t  w ish  our  p rogress  and 1 i b e r t y . T h e y  want t o  see us d i v i d e d  and 
weak, s u b j e c t e d  t o  t h e i r  pressures and demands, w i t h o u t  o u r  own 
p e r s o n a l i t y  and sense o f  l i f e .  Our p e r s o n a l i t y  and our  p r i d e  i n  
be ing  f r e e  i s  an open sore on t h e i r  ches ts .  To t h e  e f f o r t s  o f  
Mozambique i n  c a r r y i n g  o u t  a  g r e a t  number o f  p r o j e c t s  o f  r e g i o n a l  
impact  w i t h  a  d i r e c t  and i n d i r e c t  b e n e f i t  t o  o t h e r  SADCC 



c o u n t r i e s ,  i n  t h e  f i e l d  o f  t r a n s p o r t  and communications, o u r  
enemies r e t a l  i a t e d  by  sending spec i  a1 t r o o p s  o f  t h e i r  r e g u l  a r  
army o r  w i t h  t h r e a t s  o f  i n v a s i o n  on a  l a r g e  s c a l e .  

The suppor t  t o  South A f r i c a n  democrats and t h e  l e g i t i m a t e  
human i ta r ian  a s s i s t a n c e  t o  the  re fugee  v i c t i m s  o f  the  most 
inhuman and c r u e l  rac ism t h a t  h i s t o r y  has known s i n c e  t h e  Second 
World War, i s  used as n o t h i n g  b u t  a  g r a t u i t o u s  p r e t e x t  f o r  South 
A f r i c a  t o  c a r r y  o u t  d e s t a b i l i z i n g  p o l i c i e s  and sabotage a c t i o n s  
t o  undermine t h e  d i r e c t i o n  o f  development t h a t  Mozambique has 
under taken.  

Bu t  Mozambique and Angola a r e  n o t  t h e  o n l y  v i c t i m s .  Threats, 
sabotage and open aggress ion  a re  e q u a l l y  c a r r i e d  o u t  a g a i n s t  ou r  
b r o t h e r  c o u n t r i e s  o f  Zambia, Botswana and Zimbabwe and a g a i n s t  
t h e  Kingdom o f  Lesotho. 

The r a c i s t  South A f r i c a n s  and t h e i r  a l l i e s  a r e  f e a r f u l  o f  t h e  
r e s u l t s  o f  ou r  u n i t y  and our  c o o r d i n a t i n g  coopera t ion  i n  t h e  
SADCC f ramework.This  f e a r  has a c q u i r e d  p r o p o r t i o n s  o f  complete 
despa i r ,  m o t i v a t e d  by  o u r  gradual  b u t  secure p rogress .  

More than ever, i t  i s  t ime  f o r  un ion  and mutual  s o l i d a r i t y  t o  be 
m a t e r i a l i z e d  i n  economic, p o l i t i c a l  , s c i e n t i f i c  and t e c h n i c a l  
coopera t ion .  

A t  a  t ime  i n  wh ich  A f r i c a n  u n i t y  takes  concre te  s teps  i n  o rder  t o  
m a i n t a i n  i t s  cohesion, SADCC must search f o r  a  g r e a t e r  u n i t y  and 
s t r e n g t h  o f  mind. 

We a re  sure t h a t  i n  t h e  v e r y  near  f u t u r e  we s h a l l  have i n  our  
m i d s t  a  f r e e  and independent  Namibia so t h a t  we may become 
s t r o n g e r  and more sure  o f  ou rse lves .  

Excel l e n c i e s ,  l a d i e s  and gentlemen. A t  t h e  l a s t  session, 
tomorrow, o f  the  sub-committee o f  energy o f f i c i a l s ,  we w i l l  be i n  
a  p o s i t i o n  t o  l o o k  towards t h e  coming ,years w i t h  t h e  knowledge o f  
the  immense work c a r r i e d  o u t  i n  1982. For  the  f i r s t  t ime, the  
SADCC energy s e c t o r  w i l l  p r e s e n t  a t  t h e  d o n o r ' s  annual conference 
some p r o j e c t s  o f  r e g i o n a l  impact,  w h i l e  a l l  t h e  necessary b a s i c  
t e c h n i c a l  work con t inues  t o  be develooed t o  March 1983. 

S ince February 1982, two meet ings have taken p1 ace a t  M i n i s t e r i a l  
l e v e l ,  f o u r  a t  the  l e v e l  o f  o f f i c i a l s ,  and one r e g i o n a l  t e c h n i c a l  
seminar w i t h i n  t h e  Energy Sector .  Wi th  t h e  approval  o f  the  
Counsel o f  M i n i s t e r s ,  Angola has s t a r t e d ,  as a  "mat te r  o f  
p r i o r i t y " ,  t h e  s t u d y  o f  HOW THE MEMBER STATES OF SADCC CAN ATTAIN 
SELF-SUFFICIENCY I N  THE AREA OF THE SUPPLY OF OIL PRODUCTS and 
w i t h  t h e  suppor t  o f  v a r i o u s  Governments, such as Belgium, Norway, 
the  U n i t e d  Kingdom, B r a z i l  and I t a l y  and w i t h  a  s u b s t a n t i a l  



suppor t  f rom t h e  European Economic Community, Angola con t inues  t o  
e s t a b l i s h  t h e  t e c h n i c a l  and a d m i n i s t r a t i v e  u n i t  which has t h e  
task o f  s u p p o r t i n g  t h e  SADCC member s t a t e s ,  i n  t h e  implementat ion 
o f  t h e  r e g i o n a l  energy programme. 

The a c t i v i t y  o f  t h i s  t e c h n i c a l  and a d m i n i s t r a t i v e  u n i t  i s  a l r e a d y  
d i r e c t e d  a t  v a r i o u s  aspects  o f  coopera t ion ,  such as t h e  
n e g o t i a t i o n s  t h a t  b rough t  about  t h e  i n t e n t i o n  t o  f i n a n c e  the  
p r o j e c t  i n  t h e  domain o f  e l e c t r i c i t y  between Mozambique and 
Zimbabwe, t h e  second p a r t  o f  t h e  su rvey  f o r  s e l f  s u f f i c i e n c y  i n  
the  area o f  supp ly  o f  o i l  p roduc ts  and o f  a r e g i o n a l  seminar on 
wood f u e l s  and i t s  byproducts ,  t o  be h e l d  i n  t h e  m idd le  o f  n e x t  
year .  

N e g o t i a t i o n s  a r e  c o n t i n u i n g  f o r  t h e  f i n a n c i n g  o f  t h e  Centre f o r  
Regional T r a i n i n g  i n  Petroleum, w i t h  p o s i t i v e  r e s u l t s .  

Another o u t s t a n d i n g  r e s u l t  o f  o u r  a c t i v i t y  d u r i n g  the  y e a r  t h a t  
i s  now ending, was t h e  adop t ion  i n  September, by the  SADCC energy 
M i n i s t e r s ,  o f  t h e  c r i t e r i a  f o r  e v a l u a t i o n  o f  p r o j e c t s  w i t h  a  
r e g i o n a l  c h a r a c t e r .  Th is  document must be our  p r i n c i p a l  gu ide  i n  
the  s e l e c t i o n  and e v a l u a t i o n  o f  p r o j e c t s ,  and the  ideas f o r  
p r o j e c t s ,  i n  o u r  s e c t o r .  

Our l e g i t i m a t e  r i g h t  and d u t y  i n  seeking economic, t e c h n i c a l  and 
s c i e n t i f i c  devel opment and t h e  we1 l - be ing  o f  o u r  people through 
t h e  r e a l i z a t i o n  and imp lementa t ion  o f  new p r o j e c t s  must c o n t i n u e  
t o  t a k e  i n t o  account  o u r  s t r a t e g y ,  and d i s c i p l i n e ,  
c o n s c i e n t i o u s l y  conceived and approved. 

I solemnly p r e s e n t  these p o i n t s  f o r  r e f l e c t i o n  a t  the  c o n c l u s i o n  
o f  t h e  f i r s t  r e g i o n a l  energy seminar. 

Exce l lenc ies ,  l a d i e s  and gentlemen. 

I n  A p r i l  o f  1983 the  energy M i n i s t e r s  w i l l  meet t o  s e l e c t  and 
approve a  l i s t  o f  p r o j e c t s  o f  r e g i o n a l  impac t  as a  r e s u l t  o f  a  
p r e p a r a t o r y  s tudy  c a r r i e d  o u t  by  Angola w i t h  t h e  suppor t  o f  
Belgium. The r e p o r t  which w i l l  be p resen ted  by Angola w i l l  n o t  
f a i l  t o  take  i n t o  account  t h e  recommendations o f  the  p r e s e n t  
Seminar, as w e l l  as t h e  r e s u l t s  o f  t h e  p r e p a r a t o r y  s t u d i e s  
a l r e a d y  c a r r i e d  o u t .  

As M i n i s t e r  o f  Energy and Petro leum o f  t h e  c o o r d i n a t o r  s t a t e  o f  
t h e  energy s e c t o r ,  I p o s i t i v e l y  share t h e  preoccupat ions 
expressed by  t h e  M i n i s t e r  o f  I n d u s t r y  and Energy Development o f  
the  Repub l i c  o f  Zimbabwe a t  t h e  i n a u g u r a t i o n  o f  t h i s  i m p o r t a n t  
event .  



I t  i s  a  f a c t  t h a t  t h e  r e g i o n  needs progress,  needs t o  a t t a i n  i t s  
o b j e c t i v e s  o f  economic and t e c h n o l o g i c a l  development and s o c i a l  
we1 l b e i n g  w i t h  a  p01 i ti c a l  l y  coheren t  a t t i t u d e ,  w i t h  t h e  
r e a l i z a t i o n  and imp lementa t ion  o f  p r o j e c t s  which f rom today and 
n o t  tomorrow, meet o u r  s t r a t e g i c  and t a c t i c a l  o b j e c t i v e s  i n  t h e  
framework o f  c o o r d i n a t e d  r e g i o n a l  coopera t ion .  

The s t u d i e s  p r e s e n t l y  underway, t o g e t h e r  w i t h  t h e  recommendations 
o f  t h e  p r e s e n t  seminar, w i l l  g i v e  us t h e  p o s s i b i l i t y  o f  
c r i t i c a l l y  and i m p a r t i a l l y  d e c i d i n g  i n  A p r i l  on t h e  p r o j e c t s  o f  
p r i m a r y  i n t e r e s t  and s u i t a b i l i t y  f o r  t h e  r e g i o n .  

Excel l encies,  Ladies and Gent1 emen. 

The c o o r d i n a t i o n  o f  t h e  SADCC energy s e c t o r  i s  c o n s c i e n t  o f  t h e  
problems o f  t h e  r e g i o n .  Our r e g i o n a l  p e r s p e c t i v e  and t h e  zeal  i n  
o b t a i n i n g  t h e  b e s t  r e s u l t s  o f  a  c o o r d i n a t e d  r e g i o n a l  coopera t ion  
p a r t i c u l a r l y  aim t o  complement t h e  n a t i o n a l  e f f o r t s  f o r  
development, p rogress  and we1 l be ing .  

We b e l i e v e  t h a t  t h e  sess ion  i s  f u l l y  consc ious t h a t  a  coord ina ted  
r e g i o n a l  c o o p e r a t i o n  w i t h i n  t h e  f ramework o f  SADCC, aims 
p r i m a r i l y  t o  complement t h e  n a t i o n a l  e f f o r t s  and f u r t h e r  
r a t i o n a l i z e  t h e  u t i l i z a t i o n  o f  b o t h  human and m a t e r i a l  resources 
and t o  achieve a  degree o f  t e c h n i c a l  and economic 
compl ementar i  t y ,  based on r e c i p r o c a l  advantage. 

SADCC emerged, and i s  c o n t i n u a l l y  s t rengthened,  on a  b a s i s  o f  
e q u a l i t y  and r e s p e c t  among t h e  s t a t e s ,  i n  i t s  honesty  o f  
r e l a t i o n s  and p r i n c i p l e s  t o  b e n e f i t  t h e  reg ion ,  t o  make t h e  
member s t a t e s  t e c h n i c a l l y  and economica l l y  s t r o n g e r  and t o  
e s t a b l i s h  t h e  necessary mechanisms f o r  a  secure p rogress .  

The Peoples Repub l i c  o f  Angola i s  f a v o u r a b l e  t o  t h e  p r i n c i p l e  o f  
s h a r i n g  w i t h  t h e  s t a t e s  o f  the  r e g i o n  i t s  pe t ro leum resources on 
the  b a s i s  e s t i m a t e d  by  t h e  r e s u l t s  o f  t h e  surveys p r e s e n t l y  
underway and w i  t h  t h e  p r i  n c i  p1 e  o f  r e c i  p r o c i  t y  o f  commerci a1 
advantages. I n  t h e  same way t h a t  was cons idered  d u r i n g  t h e  course 
o f  t h i s  seminar, t h i s  o b j e c t i v e  must c o n t i n u e  t o  deserve a  
p ro found  a n a l y s i s  accord ing  t o  o u r  p01 i t i c a l  w i  l l . 

D i f f e r e n t  economic, t e c h n i c a l  and commerci a1 o p t i o n s  must 
n e c e s s a r i l y  be faced.  I n  any case, t h e  r e g i o n  must remain aware 
t h a t  i t  seeks i n  f a c t ,  r e a l  and g l o b a l  s e l f  s u f f i c i e n c y .  

Exce l lenc ies ,  l a d i e s  and gentlemen. 

I cannot  conclude w i t h o u t  making a  s p e c i a l  r e f e r e n c e  t o  t h e  
suppor t  t h a t  t h e  Swedish I n t e r n a t i o n a l  Agency f o r  Development has 
g i v e n  i n  o r d e r  t h a t  t h i s  seminar, t e c h n i c a l l y  a s s i s t e d  by t h e  
Bei j e r  I n s t i t u t e  whose s c i e n t i s t s  demonstrated undeniable 
knowledge and exper ience,  c o u l d  be a  complete success. 



Angola  as c o o r d i n a t o r  o f  t h e  r e g i o n a l  e n e r g y  s e c t o r  and i n  t h e  
name o f  a l l  t h e  SADCC Member S t a t e s  exp resses  i t s  a p p r e c i a t i o n  t o  
t h e s e  t w o  b o d i e s  dnd r e a f f i r m s  i t s  w i l l  i n  e s t a b l i s h i n g  a  l a s t i n g  
and f r a n k  c o o p e r a t i o n .  

We b e l i e v e  i n  t h e  f u t u r e  deve lopment  o f  o u r  r e l a t i o n s  

To t h e  Zimbabwe Government, d e l e g a t e s  and t o  a l l  who c o n t r i b u t e d  
t o  t h e  success o f  t h i s  seminar  I exp ress ,  i n  t h e  name o f  t h e  
Ango lan Government, o u r  m o s t  s i n c e r e  c o n g r a t u l a t i o n s  and 
a p p r e c i a t i o n .  

I c o u l d  n o t  p o s s i b l y  r e f r a i n  f r o m  e x p r e s s i n g  t o  eve rybody  p r e s e n t  
t h e  mos t  s i n c e r e  w i s h e s  t h a t  1983 be a  y e a r  r e p l e n i s h e d  w i t h  
success.  

THE STRUGGLE CONTINUES. 





ENERGY DEVELOPMENT I N  THE PEOPLE'S 
REPUBLIC OF ANGOLA. 

Energy Management. 

The r e s p o n s i b i l i t y  f o r  energy i n  t h e  Peop le ' s  Republ ic  o f  Angola 
i s  shared by d i f f e r e n t  s e c t o r s  and r e f l e c t s  t h e  impor tance which 
each source o f  energy represen ts  i n  t h e  economic c o n t e x t  o f  the  
c o u n t r y  and i n  t h e  p e r s p e c t i v e  o f  t h e  c o u n t r y ' s  development. 
However, as Angol a  i n h e r i t e d ,  on1 y  recen t1  y, a  c o l  o n i  a1 economi c  
s t r u c t u r e  wh ich  had no o t h e r  o b j e c t i v e  than  t h e  e x p l o i t a t i o n  o f  
t h e  r i c h e s  o f  t h e  t e r r i t o r y ,  some r e f l e c t i o n  o f  t h i s  can s t i l l  be 
f e l t  i n  t h e  o r g a n i s a t i o n  and development o f  t h e  energy s e c t o r .  

One o f  t h e  most n o t a b l e  c h a r a c t e r i s t i c s  o f  c o l o n i a l  energy 
p01 i c i e s  was an a lmos t  complete n e g l e c t  o f  t h e  energy problems o f  
t h e  r u r a l  areas, which, l e f t  t o  themselves, had t o  f i n d  t h e i r  own 
s o l u t i o n s  w i t h o u t  even t h e  minimum a s s i s t a n c e  which c o u l d  have 
made p o s s i b l e  a  r a t i o n a l  use o f  t h e i r  e x i s t i n g  resources.  

O i l ,  wh ich  i s  p l e n t i f u l  i n  Angola, p l a y s  today a  fundamental r o l e  
b o t h  i n  meet ing t h e  energy needs o f  t h e  c o u n t r y  ( f o r  t r a n s p o r t ,  
e l e c t r i c i t y  p roduc t ion ,  l i g h t i n g  e t c ,  ) and as t h e  main source o f  
income. That  i s  why, a t  t h e  l e v e l  o f  a d m i n i s t r a t i v e  s t r u c t u r e s ,  
t h e  s e c t o r  needs a  m i n i s t r y  t o  deal w i t h  o i l  and gas. I n  1976, a  
n a t i o n a l  s t a t e  e n t e r p r i s e ,  SONANGOL, was e s t a b l  ished, w i t h  t h e  
monopoly o f  e x p l o r a t i o n ,  t r a n s f o r m a t i o n  and d i s t r i b u t i o n  o f  o i l  
p roduc ts .  

E l e c t r i c i t y  p l a y s  an i m p o r t a n t  p a r t  i n  t h e  n a t i o n a l  economy, even 
though t h e  c o u n t r y  has a  low consumption p e r  c a p i t a .  The s p e c i a l  
a t t e n t i o n  g i v e n  t o  r u r a l  e l e c t r i f i c a t i o n ,  as w e l l  as t h e  e x i s t i n g  
hydro- e l  e c t r i  c  p o t e n t i  a1 , emphasises t h e  impor tance o f  t h i s  
s e c t o r  i n  the  economy o f  t h e  coun t ry .  As i n  t h e  case o f  o i l ,  a  
m i n i s t r y  r e s p o n s i b l e  f o r  e l e c t r i c a l  energy has been e s t a b l i s h e d ,  
which a l s o  a t tempts  t o  c o o r d i n a t e  a l l  t h e  v a r i o u s  s e c t o r s  o f  
energy a t  n a t i o n a l  l e v e l ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  t h e  
development o f  new and renewable sources o f  energy. 

I n  1980, a  n a t i o n a l  s t a t e  e n t e r p r i s e ,  t h e  Na t iona l  E l e c t r i c i t y  
Company was e s t a b l  i shed, w i t h  t h e  e x c l  u s i v e  c o n t r o l  o f  
p roduc t ion ,  t r a n s p o r t  and d i s t r i b u t i o n  o f  e l e c t r i c a l  energy. 

F i  rewood and charcoa l ,  which a r e  t r a d i t i o n a l  sources o f  energy 
and o f  much re levance  i n  t h e  r u r a l  areas, a r e  s t i l l  produced and 
used m a i n l y  i n  a  t r a d i t i o n a l  manner. The M i n i s t r y  o f  A g r i c u l t u r e  
i s  r e s p o n s i b l e  f o r  t h e  c o o r d i n a t i o n  o f  t h e  c o u n t r y ' s  f o r e s t r y  
resources.  



S t a t i s t i c s  on ene rgy  r e q u i r e m e n t s .  

Angola  i s  a  young c o u n t r y ,  w h i c h  o n l y  r e c e n t l y  g a i n e d  i t s  
independence, and w h i c h  s u f f e r e d  a  mass i ve  d r a i n  o f  t e c h n i c a l  and 
manager ia l  pe rsonne l  w h i c h  l e d  t o  t h e  c o l l a p s e  o f  t h e  e x i s t i n g  
weak c o l o n i a l  s t r u c t u r e s  i n  t h e  f i e l d  o f  s t a t i s t i c s ;  t h e r e f o r e ,  
i t  i s  d i f f i c u l  t t o  keep u p- t o - d a t e  s t a t i s t i c a l  i n f o r m a t i o n .  The 
s i t u a t i o n  i s  a g g r a v a t e d  b y  t h e  s i z e  o f  t h e  c o u n t r y ,  s t i l l  
d e v a s t a t e d  b y  wars  o f  agg ress ion ,  and b y  t h e  f a c t  t h a t  p o p u l a t i o n  
c e n t r e s  a r e  s c a t t e r e d  and communicat ions d i f f i c u l t .  

The ene rgy  s e c t o r ,  dependent  as i t  i s  on i n f o r m a t i o n  f r o m  o t h e r  
s e c t o r s ,  f i n d s  i t  p a r t i c u l a r l y  d i f f i c u l t  t o  g a t h e r  t h e  
s t a t i s t i c a l  d a t a  so necessa ry  f o r  i t s  a c t i o n ,  as a  r e s u l t  o f  t h e  
above-ment i  oned p rob lems .  

The c e n t r a l  management o f  t h e  c o u n t r y ' s  economy and t h e  e x i s t e n c e  
of a  n a t i o n a l  p l a n  w h i c h  c o v e r s  a l l  t h e  v a r i o u s  s e c t o r s  o f  
economic a c t i v i t y ,  make i t  p o s s i b l e  t o  make e s t i m a t e s  and 
p r o j e c t i o n s  on t h e  deve lopment  o f  t h e  ene rgy  s e c t o r .  

As f a r  as u rban  c e n t r e s  a r e  concerned, t h e r e  a r e  s t a t i s t i c a l  d a t a  
and more o r  l e s s  e x a c t  e s t i m a t e s  on t h e  househo ld  consumpt ion o f  
e l e c t r i c i t y ,  p a r a f f i n  and bu tane  gas. I t  i s  more d i f f i c u l t  t o  
assess t h e  s i t u a t i o n  i n  r u r a l  areas,  e s p e c i a l l y  w i t h  r e g a r d  t o  
commerci a1 ene rgy .  

Some a t t e m p t s  a r e  a l r e a d y  b e i n g  made i n  t h i s  r e s p e c t ,  and 
mechanisms have been e s t a b l i s h e d  w i t h  a  v i e w  t o  s y s t e m a t i c a l l y  
g a t h e r i n g  a l l  s t a t i s t i c a l  i n f o r m a t i o n  c o n c e r n i n g  t h e  economic and 
s o c i a l  a c t i v i t i e s  i n  t h e  c o u n t r y ,  t h r o u g h  a  n a t i o n a l  body l i n k e d  
t o  t h e  M i n i s t r y  o f  P l a n n i n g .  A v e r y  i m p o r t a n t  s t e p  i s  t h e  
b e g i n n i n g ,  i n  1983, o f  a  genera l  census o f  p o p u l a t i o n  w h i c h  w i l l  
p r o v i d e  a  s t a r t i n g  p o i n t  t o  d i s c o v e r  t h e  r e a l  needs o f  t h e  
c o u n t r y .  

Sources o f  S t a t i s t i c s .  

There a r e  a l r e a d y ,  a t  a l l  l e v e l s  o f  t h e  economic management o f  
t h e  c o u n t r y  ( m i n i s t r i e s  and e n t e r p r i s e s ) ,  p1 ann ing  and 
s t a t i s t i c a l  b o d i e s  r e s p o n s i b l e  f o r  t h e  c o l  l e c t i o n  and t r e a t m e n t  
o f  s t a t i s t i c a l  d a t a .  

The C e n t r a l  Organ f o r  P l a n n i n g  and S t a t i s t i c s ,  under  t h e  M i n i s t r y  
o f  P lann ing ,  i s  t h e  ma in  sou rce  o f  s t a t i s t i c s  i n  t h e  c o u n t r y ,  
s i n c e  i t  has t o  c e n t r a l i s e  a l l  s t a t i s t i c a l  i n f o r m a t i o n .  F o r  each 
s e c t o r ,  t h e r e  a r e  o rgans  r e s p o n s i b l e  f o r  t h e  same t a s k .  

As p r e v i o u s l y  ment ioned,  t h e  c o l l e c t i o n  and c o l l a t i o n  o f  
s t a t i s t i c a l  d a t a  w i l l  be c o n s i d e r a b l y  advanced i n  1983, t h rough  
t h e  g e n e r a l  p o p u l a t i o n  census.  



Sources of Commercial Energy. 

The main sources of commercial energy in Angola a re  o i l  (and 
derived fuel S ) ,  hydroe lec t r i c i ty  and gas. 

Angol a  has important hydroelec t r ic  resources, and 
hydroe lec t r i c i ty  plays,  and will  play in the  fu tu re ,  an important 
p a r t  in the energy context of the country. There already e x i s t  a  
few l a rge  hydroelec t r ic  p lants  which produce more than 90 per 
cent of the country ' s  e l e c t r i c i t y .  A few smaller  p lants  a l so  
c a t e r  f o r  the  needs of some local  populations. The main 
hydroelec t r ic  potent ia l  of the country i s  concentrated i n  the  
hydrographic basins of the  Kwanza, Catumbela and Cunene Rivers, 
where the  biggest  hydroelec t r ic  p1 an t s  have been buil t ,  and from 
which three  separa te  systems of t r anspor t  a r e  being developed. 

Thermal sources,  turbines  and diesel  engines provide other 
sources of e l e c t r i c i t y ,  some qu i t e  powerful, which can reach 
thousands of un i t s .  Farms, small i ndus t r i e s  and scat tered  
populated centres ,  main1 y  in the rura l  areas ,  have t h e i r  own 
smal l  sys terns. 

The d i s t r ibu t ion  of e l e c t r i c i t y  i s  done through underground and 
overhead networks. These a r e  mainly in the  major urban centres ,  
using an average voltage of 6.15 and 30kV and a  low voltage of 
220/380V a t  50Hz. 

A r e f ine ry  i n  Luanda, with an annual potent ia l  capacity of 1.5 
mill ion tons,  r e f ines  Angolan crude o i l ,  meeting almost the 
e n t i r e  national  need f o r  o i l  products used as fue l s .  For 
technical reasons, a  small percentage of gas o i l  and butane gas 
i s  imported. 

Refined products from o i l  a re  used mainly in  t r anspor t ,  t o  
produce e l e c t r i c a l  energy and f o r  domestic purposes ( l i g h t i n g  and 
cooking). 

There have already been experiments in the  use of gas to  produce 
e l e c t r i c a l  energy. The major pa r t  of t h i s  gas was f l a red  unt i l  
the recent  inauguration of a  system of re- injec t ion,  which allows 
a  more ra t ional  use of the  product and increases  the production 
capacity of crude o i l  . 

The d i s t r i b u t i o n  of o i l  products and of gas i s  organised through 
a  network of railways and roads throughout the country. 

The People's Republ i c  of Angola can be considered s e l f - s u f f i c i e n t  
in terms of energy, not depending on any external  source in any 
s i g n i f i c a n t  way. 



Sources o f  Non-Commercial Energy. 

About 50 p e r  c e n t  o f  t h e  Angolan t e r r i t o r y  i s  covered by  n a t u r a l  
f o r e s t s ,  and t h e  rema in ing  p a r t  i s  m a i n l y  savannah and steppes 
w i t h  good a g r i c u l  t u r a l  p o t e n t i a l  . T h i s  shows the  e x i s t i n g  
p o t e n t i a l  as f a r  as biomass i s  concerned, e s p e c i a l l y  o f  wood and 
fuelwood. Some f i r e w o o d  i s  used f o r  i n d u s t r i a l  purposes, b u t  t h e  
pr ime use i s  as a  t r a d i t i o n a l  source o f  energy, e s p e c i a l l y  i n  t h e  
r u r a l  areas.  The use o f  o t h e r  sources o f  non-commercial energy 
f o r  i n d u s t r i a l  o r  domestic purposes i s  n o t  common i n  Angola. 

Under t h e  p r e s e n t  c i rcumstances,  i t  i s  n o t  p o s s i b l e  t o  have a  
sys temat i c  s tudy  o f  t h e  consumption and r e q u i  rements o f  
non-commercial energy.  The p r o d u c t i o n  o f  f i r e w o o d  and charcoal  
come f rom t h e  consumer h i m s e l f  o r  f rom smal l  producers who a r e  
n o t  y e t  organised,  wh ich  makes i t  d i f f i c u l t  t o  o b t a i n  s t a t i s t i c a l  
d a t a  t o  c o n f i r m  e s t i m a t e s .  

Some f o r e s t  p l a n t a t i o n s  have begun, e s p e c i a l l y  o f  eucalyptus,  
because o f  i t s  use i n  t h e  r a i l w a y s  (wood and p1 anks f o r  r a i l s )  as 
we1 l as i n  t h e  c e l l u l o s e  i n d u s t r y .  

-y P r o j e c t s .  

I n  t h e  f i e l d  o f  e l e c t r i c i t y ,  i m p o r t a n t  p r o j e c t s  have been s e t  up 
i n  o r d e r  t o  i n c r e a s e  p r e s e n t  h y d r o e l e c t r i c  p roduc t ion ,  t o  expand 
and r e h a b i l i t a t e  t h e  e x i s t i n g  p l a n t s  and t o  c r e a t e  new ones. On 
t h e  Kwanza r i v e r ,  t h e  expansion o f  t h e  Cambambe h y d r o e l e c t r i c  
p1 a n t  i s  p1 anned, w i t h  some 700Mw i n  i t s  f i n a l  phase. The 
c o n s t r u c t i o n  o f  new i n s t a l  l a t i o n s  i s  a1 so envisaged, which w i l l  
r e g u l a r i s e  t h e  r i v e r  and i n c r e a s e  power by about  400Mw. On t h e  
Catumbel a r i v e r ,  t h e  main i n s t a l  l a t i o n ,  t h e  Lomaum p1 ant ,  i s  a1 so 
be ing  expanded, which shou ld  a l l o w  i t, w i t h i n  a  s h o r t  t ime, t o  
have power o f  some 65Mw. A r e g u l a t i n g  dam w i l l  be b u i l t  which 
w i l l  l e a d  t o  a  b e t t e r  e x p l o i t a t i o n  o f  t h e  e x i s t i n g  and f u t u r e  
i n s t a l l a t i o n s .  F i n a l l y ,  on t h e  Mata la,  t h e r e  w i l l  be an inc rease  
i n  c a p a c i t y  which, i n  t h e  f i n a l  phase, w i l l  p r o v i d e  about  40Mw. 

Other  h y d r o e l e c t r i c  developments o f  l e s s e r  impor tance a re  be ing  
d r a f t e d ;  some p r o j e c t s  a r e  a l r e a d y  be ing  c a r r i e d  ou t ,  t h e  
o b j e c t i v e  b e i n g  t o  meet t h e  e l e c t r i c i t y  needs o f  the  c o u n t r y .  
Work i s  a l r e a d y  i n  p rogress .  I t  i s  foreseen t h a t  i n  t h e  n e x t  f i v e  
years  a lmost  lOOOkm o f  l i n e s  w i l l  be i n s t a l l e d ,  w i t h  v01 tages o f  
between 60 and 220Kv. 

The connec t ion  o f  t h e  t h r e e  main p r o d u c t i o n  systems i s  a  d e f i n i t e  
o b j e c t i v e ,  b u t  i t  i s  s t i l l  under s tudy.  The e l e c t r i f i c a t i o n  o f  
i m p o r t a n t  and s i g n i f i c a n t  r u r a l  zones i s  a1 so t o  be implemented 
i n  the  s h o r t  term. 



I n  t h e  f i e l d  o f  o i l ,  as i n  t h e  p r e v i o u s  years,  t h e  ma jo r  p a r t  o f  
t h e  t o t a l  volume o f  investments w i l l  go t o  t h e  research,  
e x p l o r a t i o n  and p r o d u c t i o n  o f  o i l .  As i n  r e c e n t  years,  i n  t h e  
near  f u t u r e  new areas w i l l  be p u t  i n t o  e x p l o r a t i o n  and/or  
devel opment. 

I n  t h e  f i e l d  o f  r e f i n i n g  and pe t rochemica ls ,  t h e  P r o j e c t  o f  Study 
o f  Expansion o f  t h e  R e f i n e r y  and t h e  P r o j e c t  o f  Ammonia and Urea 
a re  under s tudy .  The f i r s t  one t r i e s  t o  match t h e  p r e s e n t  
r e f i n e r y  s t r u c t u r e s  t o  t h e  needs o f  i n t e r n a l  and e x t e r n a l  
consumption. The second p r o j e c t  w i l l  p r o v i d e  t h e  embryo o f  a  
pet rochemical  i n d u s t r y ,  an a c c e l e r a t i n g  process f o r  t h e  
development o f  a g r i c u l  t u r e ,  and w i l l  e l i m i n a t e  t h e  f l a r i n g  o f  
gas. 

Energy P1 anning.  

There i s  n o t  y e t  i n  t h e  Peop le ' s  Repub l i c  o f  Angola p e r f e c t  
c o o r d i n a t i o n  o f  the  managment and r a t i o n a l  use o f  t h e  v a r i o u s  
energy resources .  Thus, a p a r t  f rom t h e  M i n i s t r i e s  o f  Energy and 
O i l ,  which c o o r d i n a t e  t h e  main energy resources,  t h e r e  a r e  o t h e r  
bodies which i n t e r v e n e  i n  e n e r g y- r e l a t e d  m a t t e r s .  Th is  f a c t  makes 
p l a n n i n g  i n  t h e  f i e l d  o f  energy d i f f i c u l t .  The a l r e a d y  mentioned 
l i m i t a t i o n s  i n  t h e  f i e l d  o f  s t a t i s t i c s  a l s o  a p p l y  t o  t h e  p l a n n i n g  
process.  

P lann ing  bodies e x i s t  a t  a l l  l e v e l s  and e f f o r t s  have been made t o  
develop t h e  p l a n n i n g  process, wh ich  i s  cons idered  o f  v i t a l  
impor tance i n  t h e  economic p o l i c y  o f  t h e  c o u n t r y .  

I t  i s  compul s o r y  t o  e s t a b l i s h  annual s e c t o r a l  p lans  wh ich  a re  
necessary t o  reach t h i s  o b j e c t i v e .  

Gu ide- l ines  on t h e  Energy P o l i c y  o f  t h e  Peop le ' s  Repub l i c  o f  
Angol a. 

As t h e  Peop le ' s  Repub l i c  o f  Angola i s  a  p o t e n t i a l l y  r i c h  c o u n t r y  
as f a r  as h y d r o e l e c t r i c  resources a r e  concerned, i t  i s  c l e a r  t h a t  
i n  t h e  p r e s e n t  war s i t u a t i o n  the  development o f  t h i s  s e c t o r  i s  
remarkable. There i s  a1 ready a  programme f o r  t h e  development o f  
t h e  p r o d u c t i o n  o f  h y d r o e l e c t r i c  energy. The use o f  t h e  hydro 
resources,  however, w i l l  have t o  f o l l o w  a  r a t i o n a l  p a t t e r n  and 
take  i n t o  account  t h e  c o u n t r y  ' S  genera l  i n t e r e s t s .  

A1 though t h e  Peop le ' s  Republ i c  o f  Angola has cons iderab le  o i l  
resources,  the  use o f  o i l  as a  f u e l  t o  meet the  needs o f  the  
c o u n t r y  w i l l  have t o  be r a t i o n a l ,  and o i l  w i l l  have t o  be used 
o n l y  when and where t h e r e  i s  no cheaper a l t e r n a t i v e .  



Thus, as soon as p o s s i b l e ,  s m a l l - s c a l e  e l e c t r i c i t y  p r o d u c t i o n ,  
u s i n g  gas o i l  o r  f u e l ,  s h o u l d  be r e p l a c e d  b y  s m a l l  h y d r o e l e c t r i c  
p1 a n t s  ( m i n i - p o w e r  p1 a n t s )  t o  meet  l o c a l  needs. The p r o g r e s s i v e  
i n t r o d u c t i o n  o f  n a t u r a l  gas f o r  i n d u s t r i a l  pu rposes  i s  a  
p o s s i b i l i t y  t o  be t a k e n  i n t o  accoun t .  

The p a r a l l e l  t e c h n o l o g i c a l  e v o l u t i o n  i n  t h e  f i e l d  o f  new and 
renewab le  sou rces  o f  e n e r g y  m u s t  be permanent .  

R u r a l  e l e c t r i f i c a t i o n  m u s t  be deve loped  as a  means o f  s a t i s f y i n g  
t h e  e n e r g y  needs o f  t h e  p o p u l a t i o n  and i m p r o v i n g  i t s  s t a n d a r d  o f  
l i v i n g .  



ENERGY DEVELOPMENT IN THE REPUBLIC OF BOTSWANA. 

I n t r o d u c t i o n  

Botswana i s  a  landlocked count ry  i n  t h e  c e n t r e  of t 5 e  Southern 
African P l a t e a u ,  with an a r e a  of some 582,000 km a t  a  mean 
a1 t i  tude above s e a  l e v e l  of  1 ,000 met res .  The c l i m a t e  i s  
semi- ar id  and t h e  average annual r a i n f a l l  i s  only 475mm, being 
both e r r a t i c  and unevgnly,  d i s t r i b u t e d .  Mean temperatbres  vary 
from a maximum of 38 C i n  summer months t o  below 5 C dur ing  
w i n t e r .  

Apart from t h e  Okavango a r e a  i n  t h e  North and t h e  border  r i v e r s  
of Chobe and Limpopo, s u r f a c e  water  i s  s c a r c e  and most in land  
r i v e r s  a r e  ephemeral . Because of t h e  absence o r  unrel i  abi l  i  t y  of 
s u r f a c e  wate r ,  boreholes  a r e  an impor tan t  source  of supply and 
t h e r e  a r e  about  5,000 i n  o p e r a t i o n ,  most of them using d i e s e l  
pumps. 

Arable l and  i s  s c a r c e ,  and s c a n t  r a i n f a l l  makes a r a b l e  
a g r i c u l  t u r e  a  p r e c a r i o u s  under tak ing .  Most of Botswana's l  and i s  
s u i t a b l e  f o r  c a t t l e  ranching and t h i s  i s  r e f l e c t e d  i n  t h e  f a c t  
t h a t  c a t t l e  outnumber t h e  human popula t ion  by a  f a c t o r  of  3 .  

The popula t ion ,  which i s  about  1 m i l l i o n  (1981 census)  makes 
Botswana one of  t h e  l e a s t  dense ly  populated c o u n t r i e s .  However, 
popula t ion  i s  growing r a p i d l y ,  a t  an annual r a t e  i n  excess  of 3  
per  c e n t .  Populat ion i s  heav i ly  concent ra ted  i n  t h e  e a s t  where 
land  and wate r  resources  a r e  b e s t ,  and i t  i s  predominantly r u r a l .  
Although t h e  main urban c e n t r e s  a r e  growing f a s t  they account  i n  
t o t a l  f o r  l e s s  than 20 per  c e n t  of t h e  o v e r a l l  popula t ion .  The 
l a r g e r  towns a r e  Gaborone, t h e  c a p i t a l  ( 5 9 , 7 0 0 ) ,  Lobatse 
( 1 9 , 0 0 0 ) ,  Franci  stown (31 ,000)  and Se leb i  Phi kwe ( 3 0 , 2 0 0 ) .  Some 
of t h e  r u r a l  v i l l a g e s ,  however, have l a r g e  popula t ions ,  a  
phenomenon p a r t i c u l a r  t o  Botswana; e . g .  Serowe ( 2 3 , 7 0 0 ) ,  
Mahal apye (21 ,700) ,  Molepolole (20 ,700) .  

The mineral s e c t o r  accounts  d i r e c t l y  o r  i n d i r e c t l y  f o r  most of 
t h e  growth of t h e  economy. I t  provides about  81 per  c e n t  of 
e x p o r t  e a r n i n g s  (1980) and r e p r e s e n t s  a  32 per  c e n t  s h a r e  of G D P  
(1980) .  By comparison, t h e  a g r i c u l t u r a l  s e c t o r  accounts  f o r  11 
per  c e n t  of GDP (1980) and an 8 per  c e n t  s h a r e  (meat p roduc ts )  of 
e x p o r t  e a r n i n g s  (1980) .  

Energy resources  used i n  Botswana r e f l e c t  t h e  economic and s o c i a l  
s t r u c t u r e  of t h e  count ry .  The majori t y  of people i n  t h e  r u r a l  
a r e a s  use wood f o r  hea t ing  and candles  o r  p a r a f f i n  f o r  l i g h t i n g .  
I t  i s  e s t i m a t e d  t h a t  h a l f  of t h e  energy consumed i n  Botswana 
comes from f  i  rewood. 



Other p r i m a r y  sources o f  energy i n c l u d e  o i l  p roduc ts  and c o a l .  
E l e c t r i c i t y ,  a  secondary fo rm o f  energy, i s  generated f rom coa l  
and o i l  ( d i e s e l  ), and most e l e c t r i c i t y  consumption i s  i n  towns 
and mines. D iese l  i s  used by t h e  r a i l w a y ,  wa te r- supp ly  boreholes, 
and by  v e h i c l e s  which, a1 though small  i n  r e l a t i v e  numbers, 
c o n s t i t u t e  t h e  p r i n c i p a l  means o f  road  t r a n s p o r t  upon which 
a lmos t  a1 l e s s e n t i a l  s e r v i c e s  depend. 

F i n a l l y ,  Botswana does n o t  produce pe t ro leum o r  n a t u r a l  gas and 
has no p o t e n t i a l  f o r  h y d r o e l e c t r i c  power. Na t iona l  suppl i e s  o f  
f i r e w o o d  a r e  l i m i t e d  and a r e  under heavy p ressure  around a l l  
s i z e a b l e  se t t l ements .  On t h e  o t h e r  hand, Botswana has l a r g e  
proven coa l  resources,  es t imated  a t  about  17 b i l l i o n / t o n n e s ,  and 
t h e  c l i m a t e  i s  we1 l s u i t e d  t o  t h e  use o f  s o l a r  energy. 

Energy Pol i c i  es 

F o r t y - n i n e  per  c e n t  o f  a l l  non-renewable energy used i n  Botswana 
i s  generated th rough  pe t ro leum produc ts ,  and t h e  r e s t  through 
c o a l .  The r a p i d  r i s e  i n  pe t ro leum p r i c e s  d u r i n g  t h e  1970's  has 
made Botswana aware, as i n  t h e  case o f  o t h e r  c o u n t r i e s ,  o f  t h e  
need t o  develop a  concer ted  energy p o l i c y .  

The c o u n t r y ' s  r a p i d  economic growth a l s o  means t h a t  energy 
consumption w i l l  grow r a p i d l y ,  s teps  must t h e r e f o r e  be taken t o  
promote t h e  use o f  l e s s  expensive domestic energy sources, and t o  
safeguard e s s e n t i a l  impor ted  suppl i e s ,  g i v e n  Botswana ' S  

p a r t i c u l a r  geographica l  l o c a t i o n .  Thus, government p01 i c i e s  i n  
t h i s  area f o l l o w  a  three-pronged approach, namely:- 

1. The s u b s t i t u t i o n  o f  impor ted  o i l  w i t h  a l t e r n a t i v e  f u e l s ;  

2. The b u i l d i n g - u p  o f  a  s t r a t e g i c  o i l  reserve ;  

3. The development o f  ind igenous energy sources. 

A ma jo r  o b j e c t i v e  o f  t h e  1976-81 N a t i o n a l  Development Plan was t o  
s u b s t i t u t e  d o m e s t i c a l l y  produced coal  f o r  impor ted  o i l  i n  t h e  
g e n e r a t i o n  o f  e l e c t r i c i t y .  I n  1976, two e x t r a  3 Megawatt 
c o a l - f i r e d  g e n e r a t i n g  s e t s  were commissioned f o r  t h e  Gaborone 
power s t a t i o n .  T h i s  improved t h e  p o s i t i o n  o f  t h e  Botswana Power 
Corpora t ion  (BPC) s u b s t a n t i a l l y .  BPC has now 15 .2  MW o f  
c o a l - f i r e d  p l a n t  i n  t h e  Southern D i v i s i o n  compared t o  34.9 MW o f  
maximum demand. 

I n  a d d i t i o n ,  i n  o r d e r  t o  safeguard Botswana a g a i n s t  any i n s t a n t  
i n t e r r u p t i o n  o f  o i l  impor ts ,  o i l  s to rage  depots have been 
c o n s t r u c t e d  a t  Gaborone and Francis town.  T h i s  r e s e r v e  i s  owned by  
t h e  government and managed by  commercial o i l  companies, which a r e  
r e q u i r e d  t o  m a i n t a i n  a  con t inuous  r e s e r v e  o f  one month 's  supply .  



The to ta l  capacity of the storage tanks corresponds t o  three  
months supply f o r  the domestic economy, of which two months i s  in 
the government's account. 

With regard to  the  development of indigenous energy sources, the 
object ives  of the National Development Plan a re  spel led  out  as 
follows:- 

The subs t i tu t ion  f o r  diesel  fuel water pumping. 

In t h i s  connection, two government programmes f o r  the t e s t ing  
of adequate windmills began in  1979. One programme aimed a t  
v i l l age  water supplies and the o ther  a t  water supplies f o r  
ag r i cu l tu re .  There i s ,  however, no c l e a r  indica t ion y e t  t h a t  
one pa r t i cu la r  design wi l l  be appropriate f o r  widespread use. 
Although there  will  be instances in Botswana of the use of 
windmill S ,  wind condit ions and geological c h a r a c t e r i s t i c s  of 
aquifers ,  which a re  generally found a t  g rea t  depths, wil l  
make any l  arge-scal e  imp1 ementation programme unreal i  s t i  c .  

The subs t i tu t ion  of so la r  energy f o r  e l e c t r i c i t y  in  water 
heating. 

In t h i s  connection, a  t e s t ing  programme of so la r  heaters was 
ca r r i ed  out  extensively by the Botswana Housing Corporation. 
The r e s u l t s  do not y e t  warrant the formulation of a  general 
p01 icy  of implementation. 

The introduction of more e f f i c i e n t  technologies f o r  using and 
col l  ec t ing wood. 

In t h i s  connection, an experimental programme f o r  developing 
and t e s t i n g  wood-stove designs i s  being conducted a t  the 
Rural Indust r ia l  Innovation Centre (RIIC). 
Moreover, a  projec t  involving the assessment of renewable 
energy technologies (RETS) and t h e i r  promotion, in pa r t i cu la r  
in rural  areas ,  i s  being implemented under the  coordination 
of the  Botswana Technology Centre with a id  from a  donor. 

In summary, Government object ives  f o r  the energy sector  a re : -  

- To minimize dependence on imported o i l ,  because of i t s  
u n r e l i a b i l i t y  of supply and r i s ing  p r i ce .  This will  be done 
by subs t i tu t ing  domestic coal f o r  o i l  i n  e l e c t r i c i t y  
generation and i  ndustri  a1 use, and by subs t i tu t ing ,  wherever 
p rac t i ca l ,  wind and s o l a r  power f o r  diesel  in water pumping; 
and by encouraging t h r i f t  in the use of o i l ;  

- To safeguard e s sen t i a l  o i l  supplies,  by maintaining reserves 
and developing contingency plans to  cope with any 
in ter rupt ion to  normal suppl i e s ;  



- To p r o v i d e  e l e c t r i c i t y  t o  meet t h e  demands o f  t h e  new mines 
and i n d u s t r i e s  needed t o  f u l f i l  l t h e  Nat iona l  Development 
P l a n ' s  ma jo r  p r o d u c t i o n  and employment goa ls .  Th is  w i l l  be 
done by  adop t ing  a  l o n g  term programme t o  p r o v i d e  f l e x i b l e  
and abundant power supp ly  f o r  t h e  l a t e  1980s and beyond; 

- To min im ise  t h e  c o s t s  o f  e l e c t r i c i t y  t o  i n d u s t r i a l  and 
p r i v a t e  users;  

- To a v o i d  s u b s i d i s i n g  p r i v a t e  urban e l e c t r i c i t y  consumers, 
w h i l e  r e t a i n i n g  an e lement  o f  i n t r a - u r b a n  c ross- subs idy  t o  
f a v o u r  low income consumers who use e l e c t r i c i t y  m a i n l y  f o r  
l i g h t i n g ;  

- To inc rease  t h e  energy a v a i l  a b l e  t o  t h e  m a j o r i  t y  o f  r u r a l  
people by  p romot ing  t h e  use o f  coa l  and deve lop ing  s t r a t e g i e s  
f o r  t h e  p r e s e r v a t i o n  o f  f i r e w o o d  sources; 

- To min im ise  f o s s i l  energy consumption, by des ign ing  b u i l d i n g s  
t h a t  r e q u i r e  l e s s  h e a t i n q  and cool  i n q ,  by s u b s t i t u t i n g  s o l a r  
energy f o r  e l e c t r i c i t y  i n  w a t e r h e a t i n g w h e r e  t h i s  i s  economic, 
and by  i n v e s t i g a t i n g  h e a t i n g  and c o o l i n g  systems u s i n g  coa l  
f o r  government complexes. 

I n s t i t u t i o n a l  Framework. 

U n t i l  r e c e n t l y  t h e  M i n i s t r y  o f  M inera l  Resources and Water 
A f f a i r s  had c a r r i e d  a  de f a c t o  mandate on energy m a t t e r s  by 
v i r t u e  o f  i t  be ing  t h e  M i n i s t r y  i n  charge o f  t h e  Botswana Power 
c o r p o r a t i o n  and o f  t h e  Department o f  E l e c t r i c a l  Engineer ing.  The 
M i n i s t r y  a c t s  a l s o  as a  c o o r d i n a t o r  f o r  t h e  SADCC energy 
p o r t f o l i o ,  and m o n i t o r s  t h e  imp lementa t ion  o f  t h e  Renewable 
Energy Technologies programme, through t h e  Botswana Technology 
Centre.  

R e s p o n s i b i l i t y  f o r  t h e  Energy Mandate has now been c l a r i f i e d  by 
government, and t h e  M i n i s t r y  o f  M inera l  Resources and Water 
A f f a i r s  i s  seen as t h e  o v e r a l l  c o o r d i n a t o r  o f  n a t i o n a l  energy 
m a t t e r s .  R e g u l a t i o n  o f  the  d i s t r i b u t i o n  o f  pe t ro leum products  
remains t h e  p o r t f o l i o  r e s p o n s i b i l i t y  o f  t h e  M i n i s t r y  o f  Commerce 
and I n d u s t r y .  

To assume t h i s  o v e r a l l  c o o r d i n a t i n g  r e s p o n s i b i l i t y  e f f e c t i v e l y ,  
t h e  M i n i s t r y  o f  M i n e r a l  Resources and Water A f f a i r s  i s  t a k i n g  t h e  
f o l l o w i n g  s teps:-  

1. Es tab l i shment  o f  an Energy U n i t  as p a r t  o f  t h e  M i n i s t r y ' s  
o r g a n i s a t i o n ;  



2. Commiss ion ing a  N a t i o n a l  Energy Assessment s t u d y ;  

3 .  Development o f  an Energy Mas te r  P lan,  w h i c h  w i l l  i n c o r p o r a t e  
t h e  s h o r t  and l o n g - t e r m  o b j e c t i v e s  o f  t h e  government and 
i d e n t i f y  t h e  programmes and p r o j e c t s  needed t o  ach ieve  them. 

These a c t i v i t i e s  a r e  c u r r e n t l y  underway, and i n  f a c t  a  number o f  
e n e r g y - r e l a t e d  p r o j e c t s  a r e  b e i n g  p r e s e n t l y  c a r r i e d  o u t  (see 
d e t a i l s  i n  s e c t i o n  f i v e ) .  

However, t h e  above model mus t  be seen as a  t r a n s i t i o n a l  one. The 
u l t i m a t e  government  o r g a n i z a t i o n a l  s t r u c t u r e ,  t h a t  w i l l  r e f l e c t  
t h e  mechanism w h i c h  w i l l  d e l i v e r  ene rgy  p o l i c i e s ,  programmes and 
p r o j e c t s ,  i s  n o t  y e t  f i n a l i s e d .  I t  may be, f o r  example, t h a t  i n  
l i g h t  o f  t h e  recommendat ions o f  t h e  Energy Assessment s tudy ,  
t h e r e  w i l l  be a  need i n  t h e  f u t u r e  t o  expand t h e  Energy U n i t ,  
b e i n g  deve loped  i n  t h e  M i n i s t r y  o f  M i n e r a l  Resources and Water 
A f f a i r s ,  i n t o  a  f u l l - f l e d g e d  Depar tment  f o r  Energy, o r  as an 
Energy A u t h o r i t y  w h i c h  i s  a  government p a r a s t a t a l .  One t h i n g  must  
be made c l e a r ,  t h a t  t h e  Government i s  anx ious  t o  a v o i d  t h e  
mu1 t i p 1  i c a t i o n  o f  b u r e a u c r a t i c  l a y e r s ,  u n l e s s  i t  i s  s t r i c t l y  
i n d i s p e n s a b l e  t o  do so. Tha t  means t h a t , f o r  a t  l e a s t  t h e  nea r  
f u t u r e ,  t h e  t r a n s i t i o n a l  model i s  seen as adequate  t o  e f f e c t i v e l y  
respond  t o  t h e  N a t i o n a l  Energy mandate r e q u i r e m e n t s .  

Under t h i s  model, t h e r e f o r e ,  t h e  M i n i s t r y  o f  M i n e r a l  Resources 
and Water A f f a i r s  r e t a i n s  t h e  r e s p o n s i b i l i t y  o f  c o o r d i n a t i n g  a l l  
N a t i o n a l  Energy m a t t e r s .  The e s t a b l i s h m e n t  o f  an Energy U n i t  
w i t h i n  t h e  M i n i s t r y  w i l l  p r o v i d e  t h e  r e q u i r e d  a d m i n i s t r a t i v e  and 
r e s e a r c h  back- up t h a t  i s  needed f o r  t h e  f o r m u l a t i o n  o f  p o l i c i e s ,  
deve l  opment o f  programmes and i d e n t i f i c a t i o n  and assessment o f  
p r o j e c t s .  Fu r the rmore ,  t h e  M i n i s t r y  w i l l  c o n t i n u e  t o  be i n  cha rge  
o f  t h e  Depar tment  o f  E l e c t r i c a l  E n g i n e e r i n g  and t h e  Botswana 
Power C o r p o r a t i o n ,  t o  m o n i t o r  a c t i v i t i e s  o f  t h e  Botswana 
Technology C e n t r e  and t o  c o o r d i n a t e  ene rgy- re1  a t e d  programmes 
w i t h  o t h e r  m i n i s t r i e s ,  s p e c i f i c a l l y  t h e  M i n i s t r y  o f  Commerce and 
I n d u s t r y  i n  t h e  a rea  o f  p e t r o l e u m  p r o d u c t s  and t h e  M i n i s t r y  o f  
A g r i  c u l  t u r e  i n  t h e  a r e a  o f  f i rewood p r o d u c t i o n .  

The Permanent S e c r e t a r y  MIRWA a c t s  a l s o  as cha i rman o f  t h e  
Botswana Power C o r p o r a t i o n  (BPC) boa rd .  BPC i s  a  p a r a s t a t a l  
o r g a n i z a t i o n  and i t s  a c t i v i t i e s  a r e  governed b y  t h e  Botswana 
Power C o r p o r a t i o n  A c t .  I t  i s  a c c o u n t a b l e  t o  P a r l i a m e n t  t h r o u g h  
t h e  M i n i s t e r  o f  M i n e r a l  Resources and Water A f f a i r s .  BPC s u p p l i e s  
e l e c t r i c i t y  t o  t h e  main  u rban  c e n t r e s .  Sa les  o f  e l e c t r i c i t y  have 
i n c r e a s e d  f r o m  17.9  GWH i n  1972 t o  420.4 GWH i n  1982, r e f l e c t i n g  
t h e  r a p i d  i n d u s t r i a l  expans ion  ( m a i n l y  i n  m i n i n g )  w h i c h  has 
o c c u r r e d i n  Botswana. About  80 p e r  c e n t  o f  e l e c t r i c i t y  s a l e s  go t o  
m i n i n g ;  6 p e r  c e n t  t o  Government i n s t i t u t i o n s ,  i n c l u d i n g  t h e  
Water U t i l i t i e s  C o r p o r a t i o n  (WUC) ,a p a r a s t a t a l  a1 so under  t h e  



M i n i s t r y  wh ich  s u p p l i e s  wa te r  t o  urban areas; 8 p e r  cen t  f o r  
domestic purposes; and 6 p e r  c e n t  f o r  bus iness and o t h e r  
i n d u s t r i e s .  Generat ion o f  e l e c t r i c i t y  i s  a t  p r e s e n t  produced 
through two main s t a t i o n s ,  one i n  Gaborone (Southern D i v i s i o n )  
and one i n  Selebi- Phikwe (Shashe D i v i s i o n ) .  

The C h i e f  E l e c t r i c a l  Engineer i s  t h e  d i r e c t o r  o f  t h e  Department 
of E l e c t r i c a l  Eng ineer ing  and i s  d i r e c t l y  r e s p o n s i b l e  t o  t h e  
Permanent Secre ta ry  MIRWA. The Department o f  E l e c t r i c a l  
Eng ineer ing  i s  r e s p o n s i b l e  f o r  t h e  procurement and maintenance o f  
e l e c t r i c a l  i n s t a l  l a t i o n s  i n  government b u i l d i n g s  and i n s t i t u t i o n s  
such as schools  and h o s p i t a l s .  The department operates smal l  
d i e s e l  genera to rs  i n  r u r a l  v i l l a g e s  wh ich  a re  o u t s i d e  t h e  reaches 
o f  t h e  BPC g r i d .  The Ch ie f  E l e c t r i c a l  Engineer i s  a l s o  
r e s p o n s i b l e  f o r  t h e  appl i c a t i o n  o f  e l e c t r i c a l  r e g u l a t i o n s  i n  
Botswana and t h e  i n s p e c t i o n  o f  a l l  e l e c t r i c a l  i n s t a l l a t i o n s .  

The Botswana Technology Centre i s  an i n s t i t u t i o n  which has been 
c r e a t e d  by  t h e  government t o  adv ise  on new techno log ies ,  as i n  
t h e  f i e l d s  o f  renewable energy, and t h e i r  a p p l i c a t i o n ,  i n  
p a r t i c u l a r ,  i n  r u r a l  areas. The c e n t r e  does research  i n  these 
f i e l d s  b u t  a l s o  implements programmes such as BRET (Botswana 
Renewable Energy Technology p r o j e c t ) ,  which aims t o  i n t r o d u c e  
energy e f f i c i e n c y  and new techno log ies  i n  r u r a l  v i l l a g e s .  The 
c e n t r e  i s  a c t i v e  i n  exper iment ing  w i t h  w i n d m i l l s  and 
photo-v01 t a i c  systems f o r  pumping underground wate r .  I t  i s  a1 so 
i n v o l v e d  i n  t h e  des ign  o f  more e f f i c i e n t  wood s toves .  A p p l i c a t i o n  
o f  these techno log ies  a l s o  n e c e s s i t a t e s  e x t e n s i v e  promot ion and 
demons t ra t ion  programmes i n  r u r a l  areas.  

The Botswana Technology Centre i s  meant t c  opera te  q u i t e  
independent l y  o f  government bureaucracy.  However, government 
o f f i c i a l  s  r e p r e s e n t i n g  some M i n i s t r i e s  a r e  represen ted  on t h e  
Board. Furthermore, imp lementa t ion  o f  government- funded p r o j e c t s  
through t h e  c e n t r e  a r e  c l o s e l y  mon i to red  by  MIRWA. The s t a t u s  and 
f u t u r e  o f  t h e  Centre w i l l  be b e t t e r  d e f i n e d  a f t e r  an appra isa l  
m i s s i o n  (which shou ld  s t a r t  i t s  work s h o r t l y )  has completed i t s  
r e p o r t  on t h e  p a s t  a c t i v i t i e s  o f  t h e  Centre.  

The d i s t r i b u t i o n  o f  pe t ro leum produc ts  i s  r e g u l  a t e d  by t h e  
M i n i s t r y  o f  Commerce and I n d u s t r y  (MCI). S ince t h i s  i s  an area 
which r e l a t e s  t o  t h e  energy sec to r ,  a  de f a c t o  coopera t ion  i s  
e s t a b l i s h e d  between MC1 and MIRWA. Data on pe t ro leum impor ts ,  f o r  
example, i s  m o n i t o r e d  by MC1 and conveyed t o  MIRWA f o r  f u r t h e r  
a n a l y s i s  w i t h i n  Energy s e c t o r  c o n s i d e r a t i o n s .  Under M C I ,  t h e r e  i s  
an i n s t i t u t i o n ,  s i m i l a r  i n  s t a t u s  t o  t h e  Botswana Technology 
Centre, which may be cons idered  as hav ing  an i n d i r e c t  
re1  a t i o n s h i p  t o  energy- re1 a t e d  a c t i v i t i e s .  I t  i s  t h e  Rura l  
I n d u s t r i a l  I n n o v a t i o n  Centre ( R I I C )  i n  Kanye, which, among o t h e r  
t h i n g s ,  develops designs f o r  and produces w i n d m i l l s  and wood 
stoves.  There i s ,  t h e r e f o r e ,  coopera t ion  between BTC and RI IC  i n  
t h e  area o f  appl i c a t i  on o f  renewable energy t e c h n o l o g i e s .  



L a s t l y ,  a c t i v i t i e s  i n  t h e  Energy s e c t o r  a r e  c l o s e l y  l i n k e d  t o  t h e  
n a t i o n a l  development process through t h e  r o l e  o f  t h e  M i n i s t r y  o f  
Finance and Development P lann ing  (MFDP), wh ich  i s  t h e  Cent ra l  
P lann ing  agency i n  Botswana. A  comprehensive p l a n n i n g  process 
l i n k s  a l l  M i n i s t r i e s  t o  MFDP, as a l l  p r o j e c t s ,  i n c l u d i n g  those 
coming under t h e  Energy sec to r ,  a r e  i d e n t i f i e d ,  funded and 
implemented i n  accordance w i t h  procedures s e t  by  MFDP and 
u l t i m a t e l y  approved by  Par1 i ament w i t h i n  t h e  Nat iona l  Budgetary 
c y c l  e. 

Energy P r o f  i l e  

Energy Needs. 

Botswana ' S  energy suppl yldemand s t r u c t u r e  i s  c l  e a r l y  dual i s t i c .  
The r u r a l  p o p u l a t i o n ,  wh ich  comprises 84 p e r  c e n t  o f  t h e  t o t a l  
popu la t ion ,  as w e l l  as many urban d w e l l e r s ,  depend on t r a d i t i o n a l  
energy, m a i n l y  fue lwood.  On t h e  o t h e r  hand, t h e  m i n e r a l - l e d  
modern s e c t o r  - which forms enclaves i n  t h e  few urban areas - 
h e a v i l y  u t i l i s e s  conven t iona l  energy, i n  p a r t i c u l a r  pe t ro leum 
produc ts  and e l e c t r i c  power. 
Energy supp ly  f o r  r u r a l  areas comprises more than h a l f  t h e  
n a t i o n ' s  t o t a l  supply .  B u t  per  c a p i t a  energy supp ly  f o r  t h e  r u r a l  
p o p u l a t i o n  i s  o n l y  about  o n e - f i f t h  t o  one q u a r t e r  o f  t h a t  f o r  t h e  
urban p o p u l a t i o n  (Tab le  1 ) .  

To ta l  p e r  c a p i t a  energy consumption, i n c l u d i n g  fuelwood, i s  i n  
t h e  range o f  900-1,000 kg o i l  e q u i v a l e n t  (kg .  0 . e . ) .  Th is  l e v e l  
i s  h i g h e r  than t h e  average p e r  c a p i t a  energy consumption o f  t h e  
deve lop ing  c o u n t r i e s  i n  t h e  l a t e  1970s. Per c a p i t a  commercial 
energy consumption i s  499 kg  o.e., wh ich  i s  s i g n i f i c a n t l y  h i g h e r  
than  t h e  average f o r  o t h e r  A f r i c a n  c o u n t r i e s ,  and v e r y  s i m i l a r  t o  
t h e  average f o r  Asian c o u n t r i e s .  

I n  t h e  r u r a l  areas o f  Botswana fue lwood i s  w i d e l y  used f o r  
cooking, space h e a t i n g  and beer- brewing (an i m p o r t a n t  source o f  
money income),a l though fue lwood i s  becoming i n c r e a s i n g l y  scarce 
and c o s t l y .  

Other than  fuelwood, a  cons iderab le  amount o f  d i e s e l  o i l  i s  used 
f o r  wa te r  pumping i n  r u r a l  areas. Secur ing  wate r  s u p p l i e s  f rom 
5,000 boreho les  i n  t h e  c o u n t r y  f o r  everyday l i f e  has a  v i t a l  
s i g n i f i c a n c e  f o r  t h e  b a s i c  human needs o f  r u r a l  p o p u l a t i o n s .  I t  
i s  assumed t h a t  about  36,000 K1 o f  d i e s e l  o i l  i s  consumed f o r  
t h i s  a c t i v i t y ,  which accounts f o r  o n e - t h i r d  o f  d i e s e l  o i l  
consumed i n  t h e  c o u n t r y .  The r u r a l  p o p u l a t i o n  a l s o  uses candles 
and a  smal l  amount o f  kerosene f o r  l i g h t i n g .  

Except f o r  smal l  amounts o f  d i e s e l  o i l  and kerosene used i n  r u r a l  
areas, most conven t iona l  energy i s  used by  t h e  m i n e r a l - l e d  modern 



TABLE 1 

Energy Consumption By Urban And Rural Sector 

Traditional Conventional Total 

Urban Sector ( l o 3  t . 0 . e .  ) 40-45 330 370-375 

3 Rural Sector ( 1 0  t . 0 . e .  ) 420-510 3 5 455-545 

Per Capita ( k g  0 . e )  

Urban 290-330 2 430 2 720-2 760 

Rural 560-680 50 610-730 

Total 520-620 410 930-1 030 

Source: U N  Energy Mission Estimate, 1982 

Note: 
Total population in 1961 was 936 600, of which 150 000 are  urban populations. To 
obtain the populations of 1980, annual growth r a t e s  of rural  andurban 
populations during the period from 1971 t o  1981 are  used, i . e . ,  5.0% f o r  t o t a l  
populations, 4.2% f o r  rural  area and 10.8% f o r  urban area.  Estimates of t o t a l ,  
rural  and urban population of 1980 are  890 239, 135 920, and 754 319, 
respec t ive ly .  



s e c t o r  which forms enclaves i n  t h e  few urban areas. W i t h i n  t h e  
modern s e c t o r ,  m i n i n g  - e s p e c i a l l y  t h e  BCL copper- n icke l  complex 
a t  Selebi-Phikwe - r e p r e s e n t s  a  p a r t i c u l a r l y  heavy demand f o r  
e l e c t r i c  power and c o a l .  I n  1980, BCL used about  130,000 tons o f  
coal  - over  30 p e r  c e n t  o f  coal  produced i n  Botswana - d i r e c t l y  
i n  i t s  c o n c e n t r a t i o n  and s m e l t i n g  processes. I t  a l s o  used 278 GWh 
o f  e l e c t r i c i t y ,  which accounts f o r  about  70 per  c e n t  o f  
Botswana's e l e c t r i c i t y  s a l e s .  

The o t h e r  l a r g e  energy-consuming s e c t o r  i s  t r a n s p o r t ,  which uses 
over  o n e- h a l f  o f  t o t a l  pe t ro leum produc ts .  The growth o f  road  
t r a n s p o r t a t i o n  i s  t h e  ma jo r  f a c t o r  wh ich  has been i n c r e a s i n g  t h e  
demand f o r  pe t ro leum produc ts .  The number o f  motor v e h i c l e s  i n  
use has been i n c r e a s i n g  s i n c e  1976 by over  10 p e r  c e n t  each year .  
I n  1980, the  t o t a l  number o f  motor  v e h i c l e s  i n  use was 31,684, a  
23 p e r  c e n t  inc rease  f rom 1979. Motor g a s o l i n e  consumption grew 
a t  an average r a t e  o f  9  p e r  c e n t  p e r  annum d u r i n g  1977-80. The 
demand f o r  d i e s e l  o i l  - t h e  o t h e r  ma jo r  f u e l  used by  the  
t r a n s p o r t  s e c t o r  - has been pushed up by  t h e  growth o f  t r u c k s  and 
o t h e r  v e h i c l e s  u s i n g  t h i s  f u e l  (Tab le  2 ) .  

The manufac tu r ing  i n d u s t r y ' s  energy consumption i s  l i m i t e d .  The 
ma jo r  consumer o f  energy i n  t h i s  s e c t o r  i s  t h e  Botswana Meat 
Commission (BMC), which uses coal  and e l e c t r i c i t y  f o r  meat 
p rocess ing .  

The r e s i d e n t i a l  s e c t o r  - d e f i n e d  t o  i n c l u d e  houses as we1 l as 
h o t e l s ,  government and p r i v a t e  o f f i c e - b u i l  d ings,  schools ,  and 
h o s p i t a l s  - i n  1980 consumed 2,000 tonnes o f  impor ted coa l  f o r  
cooking and hea t ing ,  1,300 K1 o f  LPG f o r  cooking,  and 77 Gwh o f  
e l e c t r i c i t y .  

E l e c t r i c  power g e n e r a t i o n  by BPC used 228 000 tons  o f  domestic 
coal  i n  1980, which accounts f o r  t w o - t h i r d s  o f  t h e  t o t a l  coal  
p r o d u c t i o n .  BPC a1 so used 2 m i l l  i o n  L o f  d i e s e l  o i l  and 5 m i l  l i o n  
L o f  heavy o i l .  Au togenera t ion  u t i l i s e d  29 m i l l i o n  L o f  d i e s e l  
o i l .  The e l e c t r i c  power sec to r ,  i n c l u d i n g  au togenera t ion ,  
accounted f o r  23 p e r  c e n t  o f  pe t ro leum p r o d u c t  i m p o r t s .  

As f o r  p r i m a r y  conven t iona l  energy supply ,  i n  1980 j u s t  371 000 
tons o f  coa l  were d o m e s t i c a l l y  produced, a1 though t h e r e  a r e  l a r g e  
coal  resources  i n  Botswana. 

The o t h e r  b a s i c  form o f  p r i m a r y  conven t iona l  energy supp ly  i s  
pe t ro leum produc ts ,  a11 impor ted  f rom South A f r i c a .  The share o f  
pe t ro leum produc ts  i n  t h e  t o t a l  p r i m a r y  energy supply  i n  1980 was 
40 per  c e n t .  

However, t h i s  dependency on impor ted pe t ro leum produc ts  i s  n o t  a  
d i r e c t  cause o f  the  s e r i o u s  balance-of-payments problem a t  



TABLE 2 

T r a n s p o r t  And Fuel Consumption 

Number o f  Motor  Motor  Gas01 i n e  
Veh ic les  i n  Use Consumption ( K i  l 0 1  i t e r s )  

Annual Growth 

Source: MEDP, T r a n s p o r t  S t a t i s t i c s ,  Gaborone, 1980. 



presen t .  It i s  t r u e  t h a t  t h e  burden o f  t h e  pe t ro leum i m p o r t  b i l l  
on t o t a l  e x p o r t  ea rn ings  has inc reased  s i n c e  t h e  w o r l d  o i l  p r i c e  
increases,  b u t  t h e  l e v e l  i s  s t i l l  i n  t h e  range o f  20 p e r  cen t .  
Cons ider ing  t h a t  t h e  average share o f  t h e  o i l  i m p o r t  b i l l  i n  
e x p o r t  ea rn ings  had been about  10 p e r  c e n t  i n  1973 and 14 per  
c e n t  i n  1978, t h e  impac t  o f  o i l  on t h e  balance-of-payments has 
n o t  been ser ious .  

Never the less,  t h e r e  i s  a  p o s s i b i l i t y  t h a t  an energy c r i s i s  i n  
Botswana c o u l d  occur, i n  t h e  f o r m  o f  sudden shor tages o f  
pet ro leum, i f  t h e r e  were e f f e c t i v e  o i l  sanc t ions  a g a i n s t  South 
A f r i c a .  To p repare  f o r  such s i t u a t i o n s ,  t h e  government has 
a1 ready taken c e r t a i n  measures i n c l u d i n g  t h e  es tab l i shment  o f  
con t ingency  p lans,  s u b s t i t u t i o n  o f  domestic coa l  f o r  o i l ,  and t h e  
c o n s e r v a t i o n  o f  o i l  f o r  t h e  t r a n s p o r t  s e c t o r .  

Energy Resources. 

Botswana has l a r g e  resources o f  coa l ,  wh ich  a r e  o f f i c i a l l y  
e s t i m a t e d  a t  17 000 m i l l i o n  tonnes i n  s i t u .  C u r r e n t l y ,  severa l  
i n t e r n a t i o n a l  energy and m i n e r a l  companies a r e  a c t i v e l y  
p r o s p e c t i n g  t h e  coa l  p o t e n t i a l  f o r  e x p o r t .  The government has 
a l s o  been p roceed ing  on a p r o j e c t  t o  expand t h e  domestic use o f  
coal  i n  e l e c t r i c  power genera t ion ,  th rough  t h e  c o n s t r u c t i o n  o f  a  
coal  - f i r e d  s t a t i o n  a t  Morupule, scheduled t o  s t a r t  o p e r a t i o n  i n  
1985/86. 

Hydropower p o t e n t i a l  i s  extreme1 y l i m i  ted,  t h e  o n l y  known 
p o t e n t i a l  may be on t h e  Zambezi r i v e r .  

Otherwise, Botswana has t h e  p o t e n t i a l  o f  new and renewable 
sources o f  energy, i n c l u d i n g  s o l a r  energy, animate power, biomass 
and wind.  

F u t u r e  Trends i n  Energy Consumption. 

The government 's most r e c e n t  p r o j e c t i o n  o f  energy f o r e c a s t s  makes 
the  f o l l o w i n g  assumptions: 

Petroleum produc ts  f o r  e l e c t r i c i t y  would be min im ised  and 
s u b s t i t u t e d  by  coal  ; 

Expor t  o f  coa l  would beg in  i n  t h e  l a t e  1980 's  and s t e a d i l y  expand 
d u r i n g  t h e  1990's ;  

BPC would inc rease  i t s  supply  o f  e l e c t r i c i t y  t o  new min ing  
p r o j e c t s .  The ESCOM t r a n s m i s s i o n  l i n e  f rom South A f r i c a  would 
p r o v i d e  up t o  31  MW o f  c a p a c i t y  t o  supp ly  t h e  Jwaneng diamond 
p r o j e c t ,  wh ich  s t a r t s  o p e r a t i o n s  i n  t h e  second h a l f  o f  1982. T h i s  
supp ly  i s  temporary and would be s u b s t i t u t e d  by t h e  Morupule 
power p l a n t  p r o j e c t  i n  1985/86; 



F i rewood  s u p p l y  w o u l d  grow b y  3-4 p e r  c e n t  p e r  annum i n  l i n e  w i t h  
t h e  c o u n t r y ' s  h i g h  p o p u l a t i o n  g rowth .  

Assumptions o f  g r o w t h  r a t e s  a r e  shown i n  T a b l e  3 .  Based on 
MIRWA's p r o j e c t i o n ,  i t  i s  env i saged  t h a t  t o t a l  c o n v e n t i o n a l  
p r i m a r y  ene rgy  s u p p l y  t o  t h e  domes t i c  m a r k e t  c o u l d  grow a n n u a l l y  
b y  10 p e r  c e n t  and 6  p e r  c e n t  d u r i n g  1980-85 and 1985-90 
r e s p e c t i v e l y .  

Energy Bal ance 1980. 

Energy ba lances  a r e  a c c o u n t i n g  t a b l e s  p r e s e n t i n g  p h y s i c a l  f l o w s  
o f  v a r i o u s  t y p e s  o f  ene rgy  f r o m  t h e i r  o r i g i n a l  te rms th rough  
c o n v e r s i o n  t o  f i n a l  demand b y  each consuming s e c t o r .  Thus, energy 
ba lances  p r o v i d e  t h e  b a s i c  u n d e r s t a n d i n g  o f  t h e  
i n t e r r e l a t i o n s h i p s  between supp ly ,  c o n v e r s i o n  and consumpt ion.  
Moreover,  ene rgy  ba lances  c o v e r i n g  t h e  p a s t  s e v e r a l  y e a r s  p r o v i d e  
a  t o o l  t o  a n a l y s e  change i n  t h e  ene rgy  supply/demand s t r u c t u r e  i n  
a  c o n s i s t e n t  way, as we1 l as t o  f o r m u l a t e  ene rgy  supply/demand 
p r o j e c t i o n s .  

Domest ic  r o d u c t i o n  o f  p r i m a r y  ene rgy  i n  1980 compr i sed  1 . 0  - 1.2 9 m i l l i o n  M o f  f ue lwood  and 371 000 t o n s  o f  c o a l .  The m a j o r  i m p o r t  
o f  p r i m a r y  ene rgy  c o n s i s t e d  o f  p e t r o l e u m  p r o d u c t s ,  t o t a l l i n g  165 
thousand K1, e q u i v a l e n t  t o  around 2  800 b /d .  Botswana a l s o  
i m p o r t e d  20 000 t o n s  o f  c o a l  f o r  sma l l  i n d u s t r i e s  and f o r  
r e s i d e n t i a l  use .  I m p o r t s  o f  e l e c t r i c  power f r o m  South  A f r i c a  
s t a r t e d  i n  t h e  l a t t e r  h a l f  o f  1982, f o r  w h i c h  t h e  p r i m a r y  thermal  
power e q u i v a l e n t  s h o u l d  be i n d i c a t e d  i n  t h e  ene rgy  b a l a n c e  t a b l e s  
f o r  1982 onwards. 

Energy c o n v e r s i o n  t a k e s  p1 ace i n  t h e  c o a l  and e l e c t r i c  power 
i n d u s t r i e s .  It i s  assumed t h a t  a1 l t h e  c o a l  produced wou ld  be 
d i s t r i b u t e d  t o  f i n a l  consumers. However, i t  w o u l d  be d e s i r a b l e  
a l s o  t o  assess t h e  amount o f  c o a l  used b y  t h e  c o a l  mine, and l o s t  
d u r i n g  t h e  c r u s h i n g  and d i s t r i b u t i o n  p r o c e s s .  The e l e c t r i c  power 
s e c t o r ,  i n c l u d i n g  a u t o g e n e r a t i o n ,  uses 60  p e r  c e n t  o f  t h e  
domes t i c  c o a l  p r o d u c t i o n  and 20 p e r  c e n t  o f  p e t r o l e u m  i m p o r t s .  
The s e c t o r  a l s o  uses steam produced t h r o u g h  BCL's s m e l t i n g  
o p e r a t i o n .  The c o n v e r s i o n  r a t e  f o r  e l e c t r i c  power i s  assumed t o  
be  1 8  p e r  c e n t .  

The Energy Ba lance T a b l e  g i v e s  t h o s e  f i g u r e s  i n  p h y s i c a l  u n i t s  
and t h e r e b y  enab les  us  t o  i d e n t S f y  t h e  compos]&ion o f  ene rgy  
s u p p l y  adop ted  ( see  T a b l e  4.  10 t . o . e . ,  1 0  k c a l ,  i s  t h e  
adop ted  p h y s i c a l  u n i t ) .  As shown i n  T a b l e  5, t r a d i t i o n a l  energy, 
i . e .  fue lwood,  p l a y s  t h e  mos t  i m p o r t a n t  r o l e  i n  t h e  n a t i o n ' s  
p r i m a r y  ene rgy  supp ly ,  o v e r  50 p e r  c e n t .  Fue lwood ' s  share i n  
f i n a l  ene rgy  consumpt ion  i s  66 p e r  c e n t ,  c o a l  14 p e r  cen t ,  and 
p e t r o l e u m  15 p e r  c e n t .  The e l e c t r i c  power s e c t o r ' s  sha re  i n  t h e  
f i n a l  ene rgy  s u p p l y  i s  s m a l l ,  on1 y 5  p e r  c e n t .  



TABLE 3 

Growth Assumption Of MMRWA'S Energy Supply 

1976/1981 1980/1985 1985/1990 
(Actual ) ( F o r e c a s t )  ( F o r e c a s t )  

Coal - 

Product ion 13% 
Supply t o  Domestic Market 13% 

Petroleum Products  ( Impor ted)  

LPG 19% 
Motor Gasol ine and AV Gas 12% 
Kerosene 10% 
Diesel 13% 
Fuel Oil 4 % 

E l e c t r i c  Power 

BPC 12% 

Source: MMRWA, Information submit ted t o  SADCC, J u l y  1981, 
r e v i s e d  i n  June 1982. 





TABLE 5 

Composit ion O f  Energy Supply 

Pr imary  Energy F i n a l  Energy Consumption 

T r a d i t i o n a l  Energy 
Coal 
P e t r o l  eum 
E l e c t r i c  Power 



TABLE 6 

Composi t i o n  O f  F i n a l  Demand For  Convent ional  Energy. 1980* 

Water Supply 

M in ing  ( m a i n l y  BCL and Botswana) 44% 

Manufac tu r ing  ( m a i n l y  BMC) 2 % 

T r a n s p o r t  37% 

( R a i l  ) 
(Road) 
( A i r )  

R e s i d e n t i a l  /Commerci a1 5% 

Note:" F i n a l  energy demand does n o t  i n c l u d e  demand by energy 
c o n v e r t i n g  s e c t o r  which, i n  t h e  case o f  Botswana, c o n s i s t s  o f  
charcoal  and e l e c t r i c  power genera t ion .  



Each secondary energy supp ly  i s  taken t o  be equal t o  f i n a l  energy 
demand f o r  it. I n  1980, t h e  m i n i n g  and t r a n s p o r t  s e c t o r s  
comprised over  80 p e r  c e n t  o f  t h e  f i n a l  commercial energy demand 
(Table 6 ) .  The t h i r d  l a r g e s t  i t e m  (11  p e r  c e n t )  i s  energy f o r  
wa te r  pumping ( o t h e r  than i n  t h e  m i n i n g  s e c t o r ) .  The 
manufac tu r ing  and r e s i  d e n t i  a1 /commerci a1 s e c t o r s  have a smal l 
share i n  f i n a l  commercial energy demand, as o f t e n  happens i n  
mi n e r a l  -l ed monocul t u r a l  devel o p i  ng economies. 

Energy P r i c e s .  

Table 7 compares v a r i o u s  energy sources used i n  Botswana i n  
February 1982. I n s o f a r  as c a l o r i f i c  u n i t  i s  concerned, p r i c e s  o f  
domestic coa l  and wood a re  e v i d e n t l y  cheaper than impor ted  
sources o f  energy, e .g. ,  impor ted  c o a l ,  charcoal  and pe t ro leum 
produc ts .  

P r i c e s  o f  coal  consumed i n  Botswana d i f f e r ,  depending upon t h e  
types o f  coal  and t h e  users .  I n  September 1981, t h e  p i t h e a d  p r i c e  
a t  Morupule i s  understood t o  have been P11.22 p e r  ton .  D e l i v e r e d  
a t  Selebi-Phikwe, t h e  p r i c e  was P18.79 per  ton .  I n  February 1982, 
Morupule coa l  was P20.00 p e r  t o n  d e l i v e r e d  a t  Gaborone. Average 
border  p r i c e s  o f  impor ted  coal  i n  1979, 1980 and 1981 were 
P34.00, P44.00 and P28.00 r e s p e c t i v e l y .  The r e t a i l  p r i c e  o f  
impor ted coa l  f o r  r e s i d e n t i a l  use i s  t y p i c a l l y  h igher ,  be ing  
P90.00 p e r  t o n  i n  1982 ( o r  P4.50 p e r  50kg bag) ,  b u t  compares 
f a v o u r a b l y  w i t h  t h e  p r i c e s  o f  competing f u e l s ,  n o t  o n l y  i n  u n i t  
c a l o r i f i c  bases b u t  a1 so i n  usab le  c a l o r i f i c  bases. 

The p r i c e  o f  fue lwood a l s o  depends on l o c a t i o n s  and t h e  s i z e  o f  
purchases made. The t a b l e  i n d i c a t e s  p r i c e s  i n  Gaborone and Kanye 
o f  wood s o l d  by donkey c a r t .  A1 though p r i c e s  o f  fuelwood have 
been i n c r e a s i n g  r a p i d l y ,  fue lwood f rom woodlots  c o s t  more than  
t w i c e  as much as n a t u r a l  fuelwood. N a t u r a l  fuelwood p r i c e s  
compare f a v o u r a b l y  w i t h  charcoa l ,  LPG and kerosene i n  u n i t  
c a l o r i f i c  bases. I f  wood i s  used w i t h  a low energy u t i l i s a t i o n  
e f f i c i e n c y  r a t i o ,  then i t  would become s l i g h t l y  l e s s  competi t i v e  
than LPG i n  terms o f  usab le  c a l o r i f i c  bases. 

Petroleum p r i c e s  a r e  c o n t r o l l e d  by  M I C  on t h e  b a s i s  o f  impor ted  
c o s t  p l u s  t r a n s p o r t a t i o n  and a marg ina l  l e v y .  Per l i t r e  r e t a i l  
p r i c e s  o f  pe t ro leum produc ts  i n  Gaborone a r e  c u r r e n t l y  as 
f o l l o w s :  

Gas01 i n e  0.69 p / l  
Kerosene 0.52 p / l  
D iese l  0.66 p / l  

D i f f e r e n t  e l e c t r i c i t y  t a r i f f  schedules a r e  a p p l i e d  w i t h i n  t h e  
Nor thern  and Southern D i v i s i o n s  o f  BPC. On average, the  t a r i f f s  



TABLE 7 

P r i c e  Comparison Of Energy Sources I n  Botswana F o r  Feb rua ry  1982 

P r i c e  P r i  ce Energy  
C a l o r i f i c  o f  C a l o r i f i c  U t i  l i zi 
Value U n i t  U n i t  E f f i c i c  
( 1 0 ~ ~ c a l l t )  ( p / t )  (p /10 k c a l )  ( % )  

Energy Sources 

Coal Gaborone 
(Morupule as mined 
who1 esa l  e )  
Coal Gaborone 
( impor ted,  r e t a i l  ) 
Wood Gaborone 

Kanye 
Charcoal Gaborone 

LPG Gaborone 

Gas01 i ne Gaborone 
(normal ) 

Kerosene Gaborone 
Maum 

D i e s e l  Gaborone 
Maum 

E l e c t r i c i t y  
BPC average 

Southern D i v i s i o n  
domest ic  

No r the rn  D i v i s i o n  
domest ic  



i n  t h e  South D i v i s i o n  a r e  h i g h e r  than  those f i r e d  by o i l  o r  by 
coal  i n  t h e  Nor th .  The BPC average t a r i f f  i s  b a s i c a l l y  
dominated by i t s  l a r g e s t  consumer,'BCL, which consumed 76 p e r  
c e n t  o f  BPC's e l e c t r i c  power g e n e r a t i o n  i n  FY 1980/81. 

Energy Development Programmes 

I n  t h e  l i g h t  o f  t h e  energy p o l i c i e s  cons idered  above and 
f o r m u l a t e d  i n  t h e  N a t i o n a l  Development Plan, a  number o f  energy 
development programmes a r e  underway t o  f u l f i l  l t h e  o b j e c t i v e s  
c a l l e d  f o r  i n  c o n f o r m i t y  w i t h  t h e  o v e r a l l  n a t i o n a l  s t r a t e g i e s  f o r  
development, wh ich  a r e  a l s o  s p e l l e d  o u t  i n  t h e  Na t iona l  
Development P1 an. 

Energy Supp l ies :  Urban and I n d u s t r y  

A ma jo r  o b j e c t i v e  o f  t h e  Na t iona l  Development Plan was t o  
s u b s t i t u t e  domest ica l  l y- p roduced  coa l  f o r  impor ted  o i l  i n  t h e  
g e n e r a t i o n  o f  e l e c t r i c i t y .  The percentage o f  power s o l d  generated 
f rom coa l  i n  t h e  Southern D i v i s i o n  o f  BPC r o s e  f rom 28 p e r  c e n t  
i n  1974 t o  7 1  p e r  c e n t  i n  1980/81. P lans a r e  underway t o  
c o n s t r u c t  a  P260 m i l l i o n  Cen t ra l  Power S t a t i o n  i n  Morupule. T h i s  
power s t a t i o n  w i l l  i n i t i a l l y  c o n t a i n  t h r e e  30 megawatt c o a l - f i r e d  
steam u n i t s ,  and t h i s  w i l l  f u r t h e r  decrease dependence on o i l .  
The Cent ra l  S t a t i o n  w i l l  supp ly  e l e c t r i c i t y  t o  t h e  main urban 
c e n t r e s  and t o  t h e  m i n i n g  i n d u s t r y .  The p r e s e n t  s t a t i o n s  w i l l  
remain as a  back-up system. E l e c t r i c i t y  s a l e s  a re  expected t o  
inc rease  t o  1,116 G.W.H. by  1990. 

Energy Supp l ies :  Rura l  Areas 

The government i s  w e l l  aware t h a t  t h e  p r e - r e q u i s i t e s  f o r  r u r a l  
development a r e  wa te r  and energy s u p p l i e s .  Rura l  v i l l a g e s  w i t h i n  
t h e  p r o x i m i t y  o f  t h e  new c e n t r a l  power s t a t i o n  g r i d  w i l l  be 
connected t o  t h e  main BPC system. However, f o r  o t h e r  r u r a l  
v i l l a g e s  s c a t t e r e d  a l l  over  t h e  coun t ry ,  i t  w i l l  be uneconomical 
t o  do so. F o r  these remote v i l l a g e s ,  t h e  government i s  
con temp la t ing  t h e  use o f  s m a l l e r  generators ,  e v e n t u a l l y  u s i n g  
domest i ca l l y- p roduced  c o a l .  To t h i s  e f f e c t ,  t h e  government has 
i n i t i a t e d  an exper imenta l  programme f o r  t h e  use o f  producer  gas 
p l a n t s  which c o u l d  be i n s t a l l e d  i n  c e r t a i n  ma jo r  v i l l a g e s  and 
s u b s t i t u t e  f o r  expensive d i e s e l  genera to rs .  It w i l l  be necessary 
f o r  t h e  implementa ion o f  t h i s  programme t o  develop a  domestic 
coal  m a r k e t i n g  system i n  r u r a l  v i l l a g e s .  Coal c o u l d  a1 so become a  
s u b s t i t u t e  f o r  f i r e w o o d  i n  r u r a l  areas. 

Renewable Energy Programmes 

The government i S a1 so a c t i v e 1  y  p u r s u i n g  renewable-energy 
o p t i o n s .  Exper imenta l  programms, such as t h e  BRET p r o j e c t  



(Botswana Renewable Energy Techno log ies ) ,  a r e  underway t o  t e s t  
t h e  use o f  w i n d  and s o l a r  energy sources.  Windmi l l s  and 
p h o t o v o l t a i c  pumps, i f  b r o a d l y  a p p l i c a b l e  t o  w a t e r  pumping, f o r  
example, c o u l d  s u b s t a n t i a l l y  reduce t h e  d i e s e l  requi rements o f  
some 5,000 boreho les .  I n  a d d i t i o n ,  t h e  government i s  concerned 
about  t h e  r a p i d l y  d e p l e t i n g  n a t i o n a l  f i r e w o o d  s tock .  I t  has 
commissioned a  comprehensive r u r a l  energy assessment s tudy  wh ich  
aims i n  p a r t i c u l a r  t o  adv ise  t h e  government on developing and 
conserv ing  f i r e w o o d  sources. I n  t h a t  c o n t e x t ,  coal  w i l l  be 
cons idered  as a  f i r e w o o d  s u b s t i t u t e ,  p r o v i d e d  t h a t  i t s  p01 l u t i o n  
diseconomies a r e  n o t  excess ive .  

O i l  and Gas E x p l o r a t i o n  

F i n a l l y ,  t h e  government i s  s t i l l  i n t e r e s t e d  i n  pursu ing  
e x p l o r a t i o n  f o r  o i l  and gas i n  Kgalagadi ,  which has been 
i d e n t i f i e d  by aeromagnetic survey as an area w i t h  p o t e n t i a l .  
However, imp lementa t ion  o f  t h i s  programme n e c e s s i t a t e s  
n e g o t i a t i o n s  w i t h  i n t e r e s t e d  p r i v a t e  companies t o  make ground 
w i t h  i n v e s t i g a t i o n s ,  because i t  w i l l  i n v o l v e  huge investments.  

Concl us ions  

Energy P lann ing  i n  Botswana i s  n o t  a  new endeavour. Energy i ssues  
have been g i v e n  due c o n s i d e r a t i o n  f o r  a  number o f  years now 
w i t h i n  t h e  c e n t r a l  p1 anning process. Energy o b j e c t i v e s ,  p01 i c i e s  
and p r o j e c t s  a r e  comprehensive ly  s p e l l e d  o u t  i n  t h e  Na t iona l  
Development P1 an and imp1 emented by  c l  e a r l  y - i d e n t i  f i e d  government 
agencies and p a r a s t a t a l  o r g a n i z a t i o n s .  

Because o f  the  prominence o f  energy i n  t h e  i n t e r n a t i o n a l  scene 
and t h e  p o t e n t i a l  e f f e c t s  o f  i t  i n  a  n a t i o n a l  con tex t ,  i t  has 
been necessary f o r  Botswana t o  g i v e  p r i o r i t y  t o  t h e  energy s e c t o r  
and a s c e r t a i n  t h a t  an adequate i n s t i t u t i o n a l  framework does e x i s t  
f o r  t h e  e f f e c t i v e  and e f f i c i e n t  d e l i v e r y  o f  the  energy 
development programmes t h a t  a r e  r e q u i r e d  i n  o r d e r  t o  meet t h e  
n a t i o n a l  development o b j e c t i v e s .  

The p r e s e n t  framework i s  c u r r e n t l y  be ing  s t rengthened under t h e  
o v e r a l  l c o o r d i n a t i n g  r o l e  o f  t h e  M i n i s t r y  o f  M inera l  Resources 
and Water A f f a i r s .  The e s t a b l  ishment  o f  an Energy U n i t  w i t h i n  t h e  
M i n i s t r y  i s  expected t o  y i  e l  d  f u l  l - t i m e  coverage o f  energy 
m a t t e r s  and re1  i e v e  the  work load o f  t h e  M i n i s t r y ' s  P1 anning U n i t ,  
which has been c a r r y i n g ,  t o g e t h e r  w i t h  i t s  r e s p o n s i b i l i t i e s  i n  
o t h e r  sec to rs ,  work r e l a t e d  t o  t h e  Energy p o r t f o l i o .  A f u l l - t i m e  
Energy u n i t  w i t h i n  t h e  M i n i s t r y  would be a b l e  t o  a t t e n d  t o  t h e  
f u n c t i o n s  o f  I n t e r - M i n i  s t e r i  a1 c o o r d i n a t i o n ,  SADCC c o o r d i n a t i o n ,  
da ta  g a t h e r i n g ,  p o l i c y  research  and l i a i s o n  w i t h  the  o t h e r  
r e l e v a n t  M i n i s t r i e s .  



Two s tud ies  have a1 so been i n i t i a t e d  by the Ministry to provide 
supplementary el  ements towards the devel opment of a general 
energy m a s t e r - p l a ~ ,  as follows: 

A general Energy Assessment study: 

An assessment of energy requirements in the rural  s ec to r ,  
with p a r t i c u l a r  emphasis on firewood. 

The r e s u l t s  of those s tud ies  will  be incorporated with the other 
information avai lable  on the energy sector  and, together with the 
energy- related projec ts  underway, will  form the bas is  f o r  the 
d ra f t ing  of an updated energy master plan t h a t  will  eventually 
become p a r t  of the National Development Plan. 





ENERGY DEVELOPMENT I N  LESOTHO. 

Nat iona l  energy a d m i n i s t r a t i o n  i n  Lesotho f a l l s  under t h e  
M i n i s t r y  o f  Water, Energy and Min ing .  A p a r t  f rom energy, t h e  
M i n i s t r y  i n c o r p o r a t e s  w a t e r  and m i n i n g  a f f a i r s  which former1 y  
f e l l  under two d i f f e r e n t  m i n i s t r i e s .  The c r e a t i o n  o f  an energy 
s e c t i o n ,  i n  1978, when t h e  M i n i s t r y  was formed, was i n  response 
t o  t h e  energy c r i s i s  wh ich  had begun f i v e  y e a r s  p r e v i o u s l y  and 
was causing grave concern t o  t h e  Government o f  Lesotho. 

Desp i te  r e c o g n i t i o n  o f  t h e  n e c e s s i t y  f o r  hav ing  a  governmental 
organ d e a l i n g  s p e c i f i c a l l y  w i t h  energy mat te rs ,  t h e  Energy 
Sec t ion  o f  t h e  M i n i s t r y  s t i l l  l eaves  a  l o t  t o  be des i red .  The 
s t a f f i n g  p o s i t i o n  i s  poor .  Energy m a t t e r s  have t h e r e f o r e  tended 
t o  be handled on an adhoc r a t h e r  than  organised,  sys temat i c  and 
r e g u l a r  b a s i s .  Moreover t h e r e  a r e  energy r e l a t e d  o r g a n i z a t i o n s  
and p r o j e c t s ,  b o t h  governmental and p a r a s t a t a l ,  which opera te  
independent l y  o f  each o t h e r  and w i t h o u t  d i r e c t i o n  f rom t h e  
M i n i s t r y  o f  Water, Energy and Min ing .  Examples a r e  t h e  energy 
s e c t i o n  o f  t h e  M i n i s t r y  o f  Rura l  Development and t h e  UNESCO 
funded biomass p r o j e c t  be ing  implemented by  t h e  Nat iona l  
U n i v e r s i t y  o f  Lesotho. 

The p r e s e n t  d e f i c i e n c i e s  i n  t h e  energy a d m i n i s t r a t i o n  a re  due, i n  
p a r t ,  t o  t h e  newness o f  t h e  M i n i s t r y  and i t  i s  hoped t h a t ,  i n  
t ime, these weaknesses w i l l  be overcome. 

For  t h e  t i m e  being,  however, i t  seems i n e v i t a b l e  t h a t  the  
n a t i o n a l  energy a d m i n i s t r a t i o n  shou ld  c o n c e n t r a t e  p r i m a r i l y  on 
cornmerci a1 sources. T h i s  i s  because: - 

( i )  S t a t i s t i c a l  d a t a  on non-commercial sources o f  energy i s  
v e r y  scanty,  making a d m i n i s t r a t i o n  o f  t h i s  energy 
s e c t o r  r a t h e r  d i f f i c u l t  t o  man ipu la te ;  

( i i )  E m p i r i c a l  o b s e r v a t i o n  has shown t h a t  ind igenous sources 
o f  non-commercial f u e l s  a r e  a t  any r a t e ,  v i r t u a l l y  
d r i e d  up, thus  making i t  i m p e r a t i v e  t o  develop 
a1 t e r n a t i v e  sources o f  f u e l  ; 

( i i i )  L i m i t e d  manpower and f i n a n c i a l  resources make i t  
necessary t o  p r i o r i t i z e  requi rements and concen t ra te  on 
areas w i t h  t h e  g r e a t e s t  p o t e n t i a l .  

So f a r  no da ta  has been s y s t e m a t i c a l l y  c o l l e c t e d  across a l l  
s e c t o r s  o f  t h e  economy. However, reasonab ly  r e l i a b l e  d a t a  i s  
a v a i l a b l e  i n  r e s p e c t  o f  commercial sources o f  energy such as o i l ,  
coa l ,  p a r a f f i n ,  a v i a t i o n  gas and e l e c t r i c i t y .  



Very l i ttl e  a t t e n t i o n  has been p a i d  t o  household consumption 
e s p e c i a l l y  i n  t h e  r u r a l  areas. The o n l y  e f f o r t  known t o  us i s  a  
s tudy  c a r r i e d  o u t  by  a  Scandinav ian o r g a n i z a t i o n  under UNDP 
sponsorship some f i v e  years  ago, ( a  copy o f  which i s  n o t  
t r a c e a b l e )  and a  research  paper by March Best, o f  t h e  U n i v e r s i t y  
o f  Cape Town, e n t i t l e d  "The S c a r c i t y  o f  Domestic Energy: A  Study 
i n  Three V i l l a g e s "  which,  amongst o t h e r  t h i n g s ,  p r o v i d e d  data f o r  
' M a l e f i l o a n e ,  a  smal l  v i l l a g e  w i t h  some 20 f a m i l i e s  t o t a l l i n g  104 
persons i n  t h e  n o r t h  e a s t e r n  p a r t  o f  Lesotho. 

The d i f f i c u l t i e s  assoc ia ted  w i t h  e s t i m a t i n g  n a t i o n a l  demand f o r  
commercial and non-commercial energy a r e  many and v a r i e d .  F o r  
non-commercial sources one depends on d a t a  where r e l i a b i l i t y  i s  
n o t  always beyond ques t ion .  Due l a r g e l y  t o  t h e  e x i s t e n c e  o f  t h e  
m i g r a t o r y  l a b o u r  system i n f o r m a t i o n  on f u e l  requi rements i s  
complex. 

Commercial sources can be handled w i t h  l e s s  d i f f i c u l t y  b u t  here  
t o o  e r r o r s  occur  as some i tems o f  e x p e n d i t u r e  may n o t  have been 
recorded.  D e f i n i  t i o n a l  problems a1 so a r i s e  due t o  over laps  i n  
c l a s s i f i c a t i o n .  

The above d i  f f i c u l  t i e s  n o t w i t h s t a n d i n g ,  we have made t h e  
f o l l o w i n g  p r o j e c t i o n s .  

Commerci a1 Sources 

E l e c t r i c i t y  

V i r t u a l l y  a1 l t h e  e l e c t r i c i t y  s u p p l i e d  by  Lesotho E l e c t r i c i t y  
(LEC) i s  impor ted  f rom South A f r i c a  whose n a t i o n a l  g r i d  i s  
connected t o  t h a t  o f  Lesotho a t  Maseru (17.8MW), F icksburg  B r i d g e  
(1.5MW) and H e n d r i c k ' s  D r i f t  (4.2MW). The LEC a l s o  operates a  
small  s e t  o f  d i e s e l  genera to rs  i n  Qacha's  Nek t o t a l l i n g  l e s s  than  
1MW. I n  remote areas which a r e  n o t  connected t o  t h e  n a t i o n a l  
g r i d ,  i n s t i t u t i o n s  such as school S, government o f f  i ces ,  h o s p i t a l  s  
and c l  i n i c s  generate t h e i r  own e l e c t r i c i t y  by d i e s e l  genera to rs  
i n  t h e  range o f  100KW. 

I n  1981182 t h e  LEC s o l d  110,000 KWH o f  e l e c t r i c i t y .  Dur ing  t h a t  
p e r i o d  t h e  Letseng l a  T e r a i  diamond mine was a  ma jo r  consumer 
accoun t ing  f o r  about  20 p e r  c e n t  o f  e l e c t r i c i t y  sa les.  The 
c l o s u r e  o f  t h e  mine w i l l  s i g n i f i c a n t l y  a f f e c t  o u r  p r o j e c t i o n s  o f  
e l e c t r i c i t y  s a l e s  f o r  t h e  f u t u r e .  Assuming a  t e n  p e r  c e n t  annual 
increase,  we a n t i c i p a t e  t h e  i m p o r t a t i o n  o f  561,046,200 u n i t s  o f  
e l e c t r i c i t y  w i l l  c o s t  t h e  LEC some M14 m i l l i o n  i n  c u r r e n t  p r i c e s .  
(Table 1 )  

To meet t h i s  p r o j e c t e d  demand s u b s t a n t i a l  amounts o f  c a p i t a l  w i l l  
be r e q u i r e d  by  LEC t o  expand i t s  e l e c t r i f i c a t i o n  programme. The 
c a p i t a l  w i l  l come f rom i n t e r n a l  as we1 l as f rom e x t e r n a l  sources 
o f  f i n a n c e .  



TABLE 1 

Source Year: 1981/82 Year: 2000/1 
( KWH ( KWH 

ESCOM (RSA) 110,000,000 555,991,730 
LEC + P r i v a t e  D i e s e l  

Genera to rs  1,000,000 5,054,470 

TOTAL 111,000,000 561,046,200 



OIL 

O i l  e x p l o r a t i o n  e f f o r t s  were abandoned some f i v e  years  ago and 
t h e  c o u n t r y  con t inues  t o  r e l y  on impor ted  pe t ro leum produc ts  and, 
as shown i n  Table 2, t h i s  dependency i s  l i k e l y  t o  con t inue  f o r  
t h e  fo reseeab le  f u t u r e .  

By and l a r g e ,  South A f r i c a n  based companies a r e  Leso tho 's  main 
source o f  pe t ro leum produc ts .  Any o i l  sanc t ions  a g a i n s t  South 
A f r i c a  a r e  l i k e l y  t o  have adverse e f f e c t s  on Lesotho. I n  t h a t  
even t  a  need f o r  an independent  source o f  supp ly  w i l l  have t o  be 
considered.  Whi le  r e f i n i n g  c o u l d  be done i n  one o f  t h e  SADCC 
member s t a t e s ,  exper ience  has shown t h a t  t r a n s p o r t a t i o n  o f  
r e f i n e d  p roduc ts  c o u l d  be a  r e a l  problem. Assuming t r a n s i t  r i g h t s  
a r e  granted,  l a c k  o f  r o l l i n g  s tock  w i l l  be an i n h i b i t i n g  f a c t o r .  
Hence t h e r e  i s  need f o r  e x t e r n a l  a i d  t o  purchase r a i l  tankers .  A t  
p r e s e n t  5  wagons a r e  needed d a i l y  f o r  f u e l  d e l i v e r i e s  i n  Maseru, 
each w i t h  a  c a r r y i n g  c a p a c i t y  o f  36,000 l i t r e s .  Actual  l y  7  would 
be r e q u i r e d  were i t  n o t  f o r  t h e  e x i s t e n c e  o f  a  f l e e t  o f  road 
tankers  w i t h  a  t o t a l  c a p a c i t y  o f  160,000 l i t r e s  f o r  t r a n s p o r t i n g  
f u e l  f rom ne ighbour ing  South A f r i c a n  towns i n t o  Lesotho. 

I n  v iew o f  L e s o t h o ' s  g e o p o l i t i c a l  s i t u a t i o n ,  an obv ious need 
e x i s t s  f o r  e x t e r n a l  ass is tance  i n  t h e  c o n s t r u c t i o n  o f  s t r a t e g i c  
o i l  reserves  c a t e r i n g  f o r  t h r e e  t o  f o u r  months supply .  Plans a r e  
a f o o t  f o r  t h e  p r e p a r a t i o n  o f  des ign drawings f o r  these depots and 
i t  i s  hoped t h a t  a s s i s t a n c e  w i l l  be p r o v i d e d  w i t h i n  t h e  framework 
o f  SADCC a t  t h e  c o n s t r u c t i o n  s tage.  

COAL - 
A  study  c a r r i e d  o u t  r e c e n t l y  under UNDP ass is tance  on t h e  
p o t e n t i a l  f o r  coa l  e x p l o r a t i o n  i n  Lesotho, has shown t h a t  t h e r e  
i s  no p r o s p e c t  f o r  t h e  occurrence o f  v i a b l e  coa l  resources i n  
t h i s  c o u n t r y  and s t r o n g l y  recommends t h a t  no f u r t h e r  e f f o r t s  be 
made i n  t h i s  r e g a r d .  On t h e  b a s i s  o f  these f i n d i n g s ,  i t  appears 
i n e v i t a b l e  t h a t  Lesotho w i l  l c o n t i n u e  t o  depend on South A f r i c a  
f o r  coa l  i m p o r t s  f o r  t h e  fo reseeab le  f u t u r e .  

Coal impor ts ,  over  t h e  s i x  year  p e r i o d  between 1975 and 1980, a re  
shown i n  Table 3 .  Tak ing 1980 as a  base year  and assuming a  4.8 
p e r  c e n t  average annual i nc rease ,  we e s t i m a t e  t h a t  Lesotho 's  
annual coal  i m p o r t s  w i l l  r i s e  t o  some 168,156 tonnes by t h e  year  
2000. The p r e s e n t  c o s t  o f  coal  i s  M13.075 p e r  ton,  t o  which i s  
added M14,OO f o r  t r a n s p o r t  charges making a  t o t a l  o f  M27.075 per  
ton .  Th is  means t h a t ,  i n  terms o f  c u r r e n t  p r i c e s ,  Leso tho 's  coal  
i m p o r t s  w i l l  be i n  t h e  o r d e r  o f  some M4.5 m i l l i o n  by  t h e  year  
2000. 



TABLE 2 

Produc t  Consumption: Annual P r o j e c t e d  Consumption 
( I n  m i l l i o n )  Percentage ( I n  m i l l i o n  l i t r e s )  
Year :  1980/1 Inc rease  Year: 2000/1 

P e t r o l  40 8 186.4 
D iese l  2 5 14 .9  402.1 
L i g h t i n g  P a r a f f i n  2 0 3.9 39.0 
A v i a t i o n  S p i r i t  2 8 9.3 
L u b r i c a t i n g  O i l s  1 . 4  15.6 25.4 
Power P a r a f f i n  .028 2 .42 
Pe t ro leum Gas 216,629 Kg. F l u c t u a t i n g  

upwards and 
downwards. 

Domestic Gas 44,747 Kg. do 



TABLE 3 

Year Coal Imports Annual Percentage 
( In  Tonnes) Increase/Decrease 



WOOD - 

For v a r i o u s  reasons, Lesotho r e t a i n s  v e r y  l i t t l e  o f  he r  
ind igenous v e g e t a t i o n .  So d e v a s t a t i n q  has been t h e  process o f  
d e f o r e s t a t i o n  t h a t  Lesotho has t o  i m p o r t  even wood f o r  f u e l .  
Table 4 p r o v i d e s  f i g u r e s  o f  wood i m p o r t s  between t h e  years  1975 
and 1980. 

TABLE 4 

Wood Impor ts  ( I n  Tonnes). 

It i s  es t imated ,  on t h e  b a s i s  o f  t h e  above s t a t i s t i c s ,  t h a t  
Lesotho w i l l  i m p o r t  240,000 tonnes o f  wood by  t h e  year  2000 i n  
the  absence o f  any e f f e c t i v e  i m p o r t  s u b s t i t u t i o n  measures. The 
p r e s e n t  p r i c e  o f  impor ted  wood i n  Maseru i s  M19.53 p e r  t o n  t o  
which i s  added M14.33 f o r  r a i l a g e ,  g i v i n g  landed  c o s t  p e r  t o n  as 
M33.86. 

HYDRO- ELECTRIC POWER 

Lesotho i s  i n  an unusual s i t u a t i o n  i n  t h a t  i t  i s  comp le te ly  
devo id  o f  f o s s i l  f u e l s .  T h i s  s i t u a t i o n  i s  compounded by  t h e  f a c t  
t h a t  i t  i s  l a n d l o c k e d  and comple te ly  surrounded by a  powerfu l  
s t a t e  whose p01 i c i e s  i t  does n o t  share. T h i s  s t a t e  i s  n o t  o n l y  
e x e r t i n g  p ressures  t h a t  dominate a l l  f a c e t s  o f  the  n a t i o n a l  
economy, b u t  i s  a l s o  t h e  s o l e  s u p p l i e r  o f  energy, whether i t  
a c t u a l l y  produces i t  ( i . e .  coal  and e l e c t r i c i t y )  o r  r e f i n e s  i t  
and a1 lows i t s  t r a n s i t  i n t o  Lesotho ( i  .e .  pe t ro leum p r o d u c t s ) .  

T h i s  s i t u a t i o n  t h r e a t e n s  t h e  independence and v e r y  e x i s t e n c e  o f  
t h e  n a t i o n .  It i m p l i e s  unacceptable r i s k s  i n  t h e  even t  o f  an 
a c c i d e n t a l  o r  i n t e n t i o n a l  breakdown i n  t r a n s p o r t  and de l  i v e r y  and 
c r e a t e s  t h e  p o t e n t i  a1 f o r  p01 i t i c a l  b lackma i l  . 

Conscious o f  t h e  p ressures  t h a t  c o u l d  be b rough t  t o  bear  upon 
Lesotho t o  adopt  more f l e x i b l e  p o s i t i o n s  towards t h e  p o l i c i e s  o f  
t h e  Repub l i c  o f  South A f r i c a  and t h e  unacceptable r i s k  e n t a i l e d  
by an i n t e r r u p t i o n  o f  supply, t h e  Lesotho Government has a t t a c h e d  
the  h i g h e s t  p r i o r i t y  t o  t h e  development o f  ind igenous sources of 
energy. 



The most obvious source of energy t h a t  could be developed in  
Lesotho i s  hydro-power. Annually a volume of 4500 mill ion cubic 
metres of water flow out  of Lesotho v i r t u a l l y  unut i l i sed .  I t  has 
been ca lcula ted  t h a t  there  i s  potential  t o  generate 1250 GWHIyear 
which i s  f a r  in excess of the projected shor t  and medium term 
requirements of the  country. 

A1 though i t  i s  technical ly  possible to  cover the e n t i r e  demand 
from t h i s  source, i t s  development has been inhibi ted  by physical 
cons t r a in t s  t h a t  bear d i r e c t l y  on the  economics of the projec t .  
In t h i s  connection i t  should be pointed out  t h a t  owing to  the  
e r r a t i c  flow pat tern  of the streams, (necess i t a t ing  l a rge  
over-year s to rage )  and lack of natural  head, (necess i ta t ing  
e i t h e r  high dams or  tunnel t r a n s f e r s ) ,  the development of 
Lesotho's hydro-potential requires  a very high capi ta l  investment 
f o r  the i n s t a l l e d  capacity.  Although the operating cos ts  of such 
plants  are  low, the debt servic ing i s  such t h a t  the cos t  i s  
uncompetitive given ESCOM's present t a r i f f s .  This i s  the case 
with most hydro-projects t h a t  have been considered so f a r ,  with 
two exceptions,  namely multipurpose projec ts  such as the Lesotho 
Highlands Water Projec t  where the hydro-component i s  added t o  
what i s  bas i ca l ly  a water t r ans fe r  layout,  and mini hydro-power 
p1 ants  designed t o  supply i  sol ated communities with basic power 
requirements. 

Generous support has been received from many donors to  support 
the p01 icy  of developing hydro-el e c t r i  c  power. Tab1 e 5 out1 i  nes 
the projec ts  now being considered. 

NON-COMMERCIAL SOURCES OF E N E R G Y  

Brushwood and Dung. 

The vas t  majori ty of people in Lesotho, e spec ia l ly  those in the  
low income bracket,  use non-commercial sources of energy such as  
fuelwood, brushwood, dung, and crop res idues .  In the typical 
rural  s e t t i n g  ( e .g .  ' Malefiloane),  i t  was estimated tha t  the 
averaged annual consumption of brushwood was 1 . 5  tonnes per 
family. I t  was a l so  estimated t h a t  the  annual kraal dung 
production was 670 Kg. per cow, s tabled ,  6 Kg per sheep or  goat 
and 473 Kg per horse. 98 per cent  of the kraal dung or ig inated  
from c a t t l e .  The average annual household consumption of dung was 
estimated a t  1.35 tonnes. 

The acquis i t ion  of these forms of energy i s  an arduous task.  For 
example, on average a women spends about 1 5  hours a week 
col l e c t i  ng wood. 



TABLE 5 

L o c a t i o n  R i v e r  Output  Cost 
(GwhIYr) ( M i l l i o n  M) 

Lesotho Highlands Water P r o j e c t  550 1250 

Jordane Senqunyane 180 316 

Letseng l a  L e t s i e  Q u t h i n g  17-80 ? 

T l  okoeng Knubel u 3.5 2.07 

MO t e t e  MO t e t e  2.5 2.45 

QachasNek Tsoel i ke 2.7 2.57 

Mokhotlong B a f a l i  1 .4  1.50 
Mokhotl  ong Sehonghong 1.0 1.30 
Sehonghong Sehonghong 0.3 1.30 
Sehl abathebe Tsoel i ke 0.5 1.00 
Lesobeng Lesobeng 0.7 1.00 
Sernongkong Maletsunyane 0.7 0.70 

P i  tseng 
Ha N t s i  

Tsoi  nyane 0.3 0.36 
L i p h i r i n g  0.08 0.20 



ON-GOING ENERGY PROJECTS 

Wood-l o t s  P r o j e c t .  

I t  was p r e c i s e l y  i n  r e c o g n i t i o n  o f  t h e  wood shor tage t h a t  t h e  
government dec ided t o  launch  a wood lo t  p r o j e c t  w i t h  t h e  
a s s i s t a n c e  o f  Angl oAmeri can t o  ensure c o n t i n u i t y  i n  supply  o f  
f i r e w o o d  by b a l a n c i n g  t h e  removal o f  wood by new p l a n t i n g .  
I n i t i a l l y  i t  was though t  t h a t  7000 ha. o f  l a n d  would be r e q u i r e d  
by 1985 y i e l d i n g  7 cu.  metres o f  wood p e r  hec ta re .  The p l a n s  have 
been s u b s t a n t i a l l y  r e v i s e d .  The p r o j e c t  w i l l  p robab ly  go beyond 
1985 and w i l l  cover  44,000 ha. c a t e r i n g  f o r  240,000 f a m i l i e s .  The 
problem a s s o c i a t e d  w i t h  t h i s  p r o j e c t  has been one o f  c o m p e t i t i o n  
between a f f o r e s t a t i o n  and o t h e r  a g r i c u l t u r a l  uses f o r  pr ime 
a g r i c u l t u r a l  l a n d .  Experiments a re  now underway t o  determine t h e  
species o f  t r e e s  t h a t  can grow on l a n d  wh ich  i s  n o t  s u i t a b l e  f o r  
o t h e r  a g r i  c u l  t u r a l  purposes. 

Uranium. 

A UNDP sponsored uranium e x p l o r a t i o n  p r o j e c t  i s  i n  progress b u t  
no s i g n i f i c a n t  d i s c o v e r i e s  have so f a r  been made; were such 
d i s c o v e r i e s  t o  be made, t h e  o r e  would have t o  be expor ted .  

Biogas P r o j e c t .  

T h i s  i s  a  UNDP P r o j e c t  executed by UNESCO under t h e  auspices o f  
t h e  Na t iona l  U n i v e r s i t y  o f  Lesotho. I t s  o b j e c t i v e  i s  t o  produce 
b iogas  f o r  cook ing  f o r  a  r u r a l  community. The p r o j e c t  i s  s t i l l  a t  
t h e  embryonic s tage and t h e  r e s u l t s  a re  n o t  y e t  known. However, 
i n d i c a t i o n s  a re  t h a t  one o f  t h e  components, i . e .  t h e  Chinese 
s t y l e  d i g e s t e r ,  i s  l i k e l y  t o  be a c o s t  e f f e c t i v e  o p e r a t i o n  
p r o v i d e d  t h e  usual problems o f  maintenance i n  a v i l l a g e  s e t t i n g  
a r e  so lved.  

RENEWABLE ENERGY TECHNOLOGY (RET) 

Th is  i s  USAID sponsored p r o j e c t  designed t o  t e s t  t h e  v i a b i l i t y  o f  
v a r i o u s  renewable energy techno log ies  and where f e a s i b l e  
i n t r o d u c e  them i n t o  Lesotho. Some o f  t h e  techno log ies  covered by  
t h e  p r o j e c t  a r e  t h e  f o l l o w i n g :  

( a )  S o l a r  Energy. 

There a r e  a few exper imenta l  s o l a r  energy i n s t a l l a t i o n s  i n  the  
c o u n t r y  p r o v i d i n g  h o t  wa te r  f o r  domestic and i n s t i t u t i o n a l  use. 
Many a r e  n o t  f u n c t i o n i n g  p r o p e r l y  due t o  a combinat ion o f  des ign 
problems, improper  i n s t a l l a t i o n  and poor  maintenance. Th is  
technology seems t o  be p romis ing  p r o v i d e d  t h e  above problems a r e  
overcome. The o n l y  l i m i t i n g  f a c t o r  i s  t h a t  i t  i s  s u i t a b l e  where a 
wa te r  r e t i c u l a t i o n  system e x i s t s  and t h i s  i s  n o t  t h e  case f o r  the  
v a s t  m a j o r i t y  o f  r u r a l  households i n  Lesotho. However t h e  
government i n t e n d s  t o  suppor t  t h i s  programme wherever i t  i s  
deemed a p p r o p r i a t e .  



( b )  P h o t o v o l t a i c  Power. 

P h o t o v o l t a i c  power f o r  l i g h t i n g  and communication i s  be ing  used 
on an exper imenta l  b a s i s  a t  the  Pos t  and Telecommunicat ion 
Headquarters i n  Maseru and many r u r a l  c l i n i c s .  So f a r  t h e  
p rospec ts  f o r  t h i s  t ype  of technology l o o k  good and i t  i s  
in tended  t o  have t h e  programme extended i n  t h e  l i g h t  o f  f u r t h e r  
exper ience.  

( c )  Wind Energy. 

Not much i s  known about  w ind  v e l o c i t i e s  and d i r e c t i o n s  i n  Lesotho 
excep t  a t  t h e  proposed i n t e r n a t i o n a l  a i r p o r t  s i t e .  However, t h e  
one obvious f a c t  i s  t h a t  t h e  s t a t e  o f  technology does n o t  a l l o w  
f o r  w i n d  power t o  be used as a source o f  energy f o r  l i g h t i n g  due 
t o  s to rage  problems. Wind energy can o n l y  be conver ted  i n t o  o t h e r  
forms o f  energy e.g. t u r n i n g  a w i n d m i l l  f o r  wa te r  pumping 
purposes. There a r e  many such wind wate r  pumps i n  t h e  c o u n t r y  a t  
t h e  moment a l though  a l a r g e  number o f  them a r e  n o t  i n  work ing  
c o n d i t i o n .  T h i s  i s  m a i n l y  due t o  maintenance problems and, i f  
they  were e f f e c t i v e l y  addressed, wind would be a v i a b l e  source o f  
energy f o r  wa te r  pumping i n  Lesotho. 

( d )  H y d r a u l i c  Ram. 

T h i s  technology (B lake  ram) has been o p e r a t i n g  i n  Lesotho f o r  30 
years .  I t  pumps wate r  f rom a stream i n t o  tanks f o r  i r r i g a t i o n  
purposes. The techno logy  i s  w e l l  developed and re1  i a b l e .  The 
Blake ram a t  t h e  Renewable Technology U n i t  has been r e p l a c e d  by  a 
homemade u n i t  and i t  i s  in tended  t o  ex tend  t h e  programme t o  o t h e r  
l o c a t i o n s .  

( e )  Thermal - E f f i c i e n t  Housing. 

These a r e  houses c o n s t r u c t e d  t o  cap tu re  and r e t a i n  as much s o l a r  
energy as p o s s i b l e ,  e .g.  by  o r i e n t a t i n g  doors and windows 
c o r r e c t 1  y ,  o r  f i t t i n g  l o c a l l y  a v a i l a b l e  m a t e r i a l s  such as 
d iscarded  wool i n  between t h e  w a l l s .  I n  t h i s  regard, i t  i s  
p lanned t o  launch  a campaign amongst b o t h  p o t e n t i a l  house owners 
and c o n t r a c t o r s  i n  an e f f o r t  t o  generate energy consciousness i n  
the  c o n s t r u c t i o n  o f  dwe l l  i ng u n i t s .  

Concl u s i o n  

I n  t h i s  paper, we have cons idered  t h e  o p p o r t u n i t i e s  t h a t  e x i s t  i n  
the  f i e l d  o f  energy p l a n n i n g  and t h e  c o n s t r a i n t s  which b e d e v i l  
t h a t  e f f o r t ,  whether a d m i n i s t r a t i v e ,  t e c h n i c a l  o r  economic. I n  
Lesotho, h i g h e s t  p r i o r i t y  i s  p laced  on energy as i t  i s  one o f  t h e  
most v i t a l  aspects  o f  t h e  developmental e f f o r t s .  The h i g h  
p r i o r i t y  p laced  on energy i n  Lesotho d e r i v e s  f rom an acu te  
consciousness o f  t h e  unique g e o p o l i t i c a l  s i t u a t i o n  and t h e  
v u l  ne rab i  l i t y  o f  t h e  economy. 





ENERGY DEVELOPMENT I N  THE REPUBLIC OF MALAWI. 

Energy P1 anni  ng. 

I n  o r d e r  t o  c e n t r a l i z e  energy p l a n n i n g  and management t h e  
Government o f  Malawi formed t h e  Energy Department i n  1979; i t s  
d u t i e s  were:- 

( a )  To ensure t h a t  e x i s t i n g  energy resources  a r e  conserved; 

( b )  To i d e n t i f y  energy resources,  and inc rease  a v a i l  a b l e  
knowledge as t o  t h e  c o u n t r y ' s  r e s o u r c e p o t e n t i a l s  and how 
t h e y  c o u l d  be developed; 

( c )  To i d e n t i f y ,  and g i v e  p r i o r i t y  t o ,  those energy p r o j e c t s  
wh ich  a r e  l i k e l y  t o  produce energy most cheaply  and 
e f f i c i e n t l y ;  

( d )  To c o n t r o l  and c o- o r d i n a t e  energy p r i c i n g ;  

( e )  To examine and c o- o r d i n a t e  such o t h e r  f u n c t i o n s  r e l a t e d  
t o  energy as c o u l d  be necessary f rom t ime t o  t ime .  

I n  1982, however, i t  became apparent  t h a t  manpower requi rements 
f o r  t h e  depar tment  would n o t  be met i n  t h e  s h o r t  run .  Hence i t  
became necessary t o  u t i l i z e  t h e  a1 r e a d y - e x i s t i n g  i n s t i t u t i o n s  t o  
d ischarge  t h e  above f u n c t i o n s .  To t h i s  end, an Energy U n i t  was 
e s t a b l i s h e d  w i t h i n  t h e  Economic P lann ing  D i v i s i o n .  

Energy Demand. 

Be fo re  1981, t h e r e  had never  been a  sys temat i c  way o f  c o l l e c t i n g  
energy demand da ta  by  s e c t o r .  Since, as ment ioned above, t h e r e  
was no c e n t r a l  p l a n n i n g  body r e s p o n s i b l e  f o r  a l l  energy mat te rs ,  
the  reason f o r  t h e  l a c k  o f  such da ta  i s  s e l f - e v i d e n t .  However, 
h i s t o r i c a l  da ta  on energy demand by t ype  o f  f u e l  does e x i s t  f o r  
commercial f u e l  S (Table 1). Wi th  t h e  e s t a b l i s h m e n t  o f  an Energy 
U n i t  i n  t h e  Economic P1 anning D i v i s i o n  t h e r e  w i l  l be improvements 
i n  t h e  f u t u r e .  A l ready  t h e  Malawi Government, w i t h  t h e  ass is tance  
o f  t h e  World Bank and USAID, has completed an assessment o f  t h e  
p o t e n t i a l 8  o f  d i f f e r e n t  energy sources, i n  o r d e r  t o  come up w i t h  
ma jo r  i ssues  and o p t i o n s .  Amongst o t h e r  th ings ,  t h e  paper 
s t resses  t h e  need f o r  t h e  c o l l e c t i o n  o f  energy demand data.  

The r e p o r t  no tes  t h a t  f o r  Malawi, fue lwood w i l l  remain a  ma jo r  
source o f  energy f o r  a  v e r y  l o n g  t ime.  Cons ider ing  the  r a t e  a t  
which t h i s  resource  i s  be ing  dep le ted ,  t h e  r e p o r t  recommends t h a t  
the  government takes  b o t h  s h o r t  and long- te rm measures t o  a v e r t  a  
s e r i o u s  fue lwood c r i s i s .  The s h o r t  term measures i n c l u d e  t h e  



TABLE 1 

Commercial Fuel Consumption ( ' 0 0 0  Toe) 

Pe t r o l  eum Coal Hydro-El e c t r i  c i  t y  



improvement o f  t h e  tobacco- cur ing  processes which account  f o r  45% 
o f  fue lwood demand. Wi th improved e f f i c i e n c i e s ,  t h e  r e p o r t  
observes t h a t  up t o  50% fuelwood sav ings c o u l d  be r e a l i z e d .  The 
l o n g  te rm measures a r e  a l r e a d y  a t  t h e  imp lementa t ion  s tage and 
they  i n c l u d e  e x t e n s i o n  s e r v i c e s  t o  t h e  r u r a l  p o p u l a t i o n  (see 5 
below).  However, t h e  r e s u l t s  i n  t h i s  area w i l l  t ake  a l o n g  t ime 
t o  have a measurable e f f e c t .  Hence government w i l l  have t o  p u t  
h i g h e r  p r i o r i t y  on t h e  improvement o f  t h e  tobacco- cur ing  
processes, as one means o f  a v e r t i n g  fue lwood shor tage.  

More emphasis w i l l  a l s o  have t o  be p u t  on new and renewable 
sources o f  energy. For  example, m i n i - h y d r o  w i l l  have t o  be 
developed a1 ongside s o l a r  energy, as s u b s t i t u t e s  o r  complements 
t o  t h e  c u r r e n t  supply-demand mix.  

There i s  s p e c i f i c  a t t e n t i o n  be ing  p a i d  t o  t h e  consumption 
p a t t e r n s  o f  households. T h i s  i s  man i fes ted  i n  t h e  c r e a t i o n  o f  an 
Energy S tud ies  U n i t  i n  t h e  M i n i s t r y  o f  F o r e s t r y  and Natu ra l  
Resources. The f u n c t i o n  o f  t h i s  u n i t  i s  t o  l o o k  i n t o  energy 
m a t t e r s  as t h e y  r e l a t e  t o  b o t h  Urban and Rura l  households, 
i n c l u d i n g  end-use techno log ies  employed by  t h e  households. So f a r  
the  u n i t  has been do ing  ground work on t h i s  s u b j e c t :  two s e t s  o f  
surveys have been completed and w i l l  form t h e  b a s i s  o f  t h e  second 
phase o f  work, which i s  a c t i o n- o r i e n t e d .  

The r e s u l t s  o f  t h e  f i r s t  survey showed t h a t  98% o f  a l l  r u r a l  
households use f i r e w o o d  as a source o f  energy t o  meet t h e i r  b a s i c  
energy demand. The survey a l s o  showed t h a t  t h e  o n l y  commercial 
f u e l  w i d e l y  used i n  r u r a l  areas i s  kerosene, which i s  used f o r  
l i g h t i n g .  The survey  showed t h a t  even such a l t e r n a t i v e  f u e l s  as 
charcoa l ,  c r o p  res idues ,  and animal waste a r e  used sparsely ,  and 
even then  on1 y t o  complement t h e  use o f  fuelwood. 

Energy S t a t i s t i c s .  

The Nat iona l  S t a t i s t i c s  O f f i c e  c o l l e c t s  i n f o r m a t i o n  on Commercial 
Energy. Such i n f o r m a t i o n  i s  pub1 i s h e d  i n  month1 y s t a t i s t i c a l  
b u l l e t i n s .  

The S t a t i s t i c s  O f f i c e  i s  t h e  l e g a l  a u t h o r i t y  f o r  c a r r y i n g  o u t  
surveys.  Any o t h e r  o r g a n i z a t i o n  w i s h i n g  t o  conduct  a survey seeks 
a u t h o r i t y  f rom t h e  Nat iona l  S t a t i s t i c a l  O f f i c e .  On t h e  o t h e r  
hand, t h e  NSO c o u l d  be requested t o  c o l l e c t  t h e  i n f o r m a t i o n  and 
make i t  a v a i l a b l e  t o  t h e  concerned p a r t y .  

Except f o r  e l e c t r i c i t y ,  which i s  generated by  a S t a t u t o r y  Body, 
t h e  E l e c t r i c i t y  Supply Commission o f  Malawi (ESCOM), o t h e r  
sources, such as pe t ro leum products ,  a r e  s u p p l i e d  by p r i v a t e  
companies. However, t h e r e  i s  always a good work ing  r e l a t i o n s i p  
w i t h  government. 



Commerci a1 Energy. 

Mal awi imports ref ined petroleum products from the  Middle East. 
These products come by sea e i t h e r  to  the  por t  of Nacala or  t o  
Beira. Transport from Mozambique i s  by r a i l .  Below i s  a l i s t  of 
the  major productsr- 

Liquified Petroleum Gas - 500,000 l i t r e s  
Aviation gas01 ine  - 700,000 l i t r e s  
J e t  A - l  - 49 ,431 ,000 l i t r e s  
Super petrol - 54,285,000 l i t r e s  
Kerosene - 5,000,000 l i t r e s  
Diesel - 78,000,000 l i t r e s  
Furnace Fuel - 3,000,000 l i t r e s  

Most of Malawi ' S  e l e c t r i c i t y  needs a re  s a t i s f i e d  by hydro-power 
from the  Shire r i v e r  and a few i so la t ed  s t a t i o n s .  Diesel i s  used 
to  generate e l e c t r i c i t y  only in cases where a place i s  i so la ted  
from the  national  g r i d .  (Table 2 ) .  

Malawi imports about 50,000 tonnes of coal annually from 
Mozambique, Zimbabwe and South Africa. The coal comes by r a i l  
through Mozambique. The coal i s  predominantly u t i l i z e d  by the  
indus t r i a l  s ec to r  (mainly the t e x t i l e  and cement f a c t o r i e s ) .  

Non-Commercial Sources of Energy. 

In the pas t  there  has been no systematic way of recording 
non-commercial energy use. I t  was only in  1978 t h a t ,  with the 
ass is tance  of IDA, a study was made on fuelwood and pole 
consumption. 

Fuelwood suppl ies  about 70% of Malawi's energy needs. Around 50% 
of Malawi's land area i s  covered by indigenous f o r e s t s  and 
woodlands. This suppl ies  fuelwood and poles to  the rural  
population, and hence i s  serving about 90% of the population. 
There a r e  5 mi l l ion  hectares of woodland, of which 20% i s  
national parks and game reserves,  60% natural  woodland, and 20% 
f o r e s t r y  reserves and protected hi l l  s lopes.  About 80,000 
hectares a re  under p lanta t ion management, of these 54,000 are  in  
the  Viphya f o r e s t  reserves .  

Accurate est imates of sus ta inable  fuelwood supply a re  d i f f i c u l t  
t o  make because of data inadequacies. In 1978, a study, carr ied  
out to  est imate the  sus ta inable  suppjy from various sources, 
showed t h a t  i t  was around 8.9 mill ion M . More recent  est imates 
show t h a t  the supply from na tu r j l  woodlands on customary lands 
could be as low as 1 .3  y i l l i o n  M . This brings the  to t a l  supply 
est imate t o  8 .0  mi l l ion  M . (Table 3 ) .  



TABLE 2 

Instal  led Capacity 

System/Source. Capacity ( M W )  

In ter-connec ted 

Hydro 
Gas turbine  
Diesel 

Isolated System 

Diesel 

Pr ivate  Generation 

Hydro 
Diesel 
Steam 

TOTAL : 
Hydro - 125.66 
Diesel - 13.00 
Gas Turbine - 15.00 
Steam - 18.23 



TABLE 3 

Fuel wood Supply 

Source Volume (100 M ~ )  

Indigenous Reserve 
,I Proposed Reserve 
I, Customary Land 
Customary l and cl  ea r  f e l  l 
Reserves c l e a r  f e l l  
D i s t r i c t  Councils 
P1 anta t ion Residual s 
Sawmi l l waste 

TOTAL 



To decrease t h e  d e f i c i t  and m a i n t a i n  a  reasonable l e v e l  o f  
s u s t a i n e d  y i e l  d  the  government has taken severa l  steps, which 
i n c l u d e  t h e  f o l l o w i n g  programmes: 

1. Rural  Fuelwood and Po le  P r o j e c t  
2. N a t i o n a l  Tree-P1 a n t i n g  Day 
3. Viphya F o r e s t  I n d u s t r y  T r i a l s  
4. Rura l  Fuelwood Research P r o j e c t  
5. Kasungu F1 ue-Cured Tobacco A u t h o r i t y  
6 .  N a t i o n a l  Rura l  Development Programme 

Oppor tuni  t i e s  and C o n s t r a i n t s .  

Petroleum. 

There i s  s p e c u l a t i o n  t h a t  Malawi may possess n a t u r a l  gas a n d l o r  
crude o i l  d e p o s i t s  a t  t h e  bot tom o f  Lake Malawi . E x p l o r a t i o n  work 
i s  c o n t i n u i n g .  However, p r e d i c t i o n s  a r e  t h a t ,  even i f  these 
d e p o s i t s  were ascer ta ined ,  e x p l o i t a t i o n  would be uneconomical f o r  
severa l  reasons, c h i e f  among them be ing  t h e  depth o f  t h e  l a k e  and 
e x p o r t  r o u t e s  (Malawi i s  l a n d  l o c k e d ) .  

E l e c t r i c i t y .  

Malawi i s  endowed w i t h  r e l a t i v e l y  numerous p o t e n t i a l  s i t e s  t h a t  
coul  d  be developed t o  harness hydro- el  e c t r i  c i  ty. However, most o f  
these s i t e s  a r e  remote and v e r y  l i t t l e  i s  known about  them i n  
terms o f  b a s i c  e n g i n e e r i n g  da ta .  Therefore,  w h i l e  t h e  p o t e n t i a l  
i s  the re ,  most o f  t h e  development work i s  devoted t o  t h e  S h i r e  
r i v e r ,  which has a  w e l l  e s t a b l i s h e d  p o t e n t i a l  o f  500MW. 

Since e x i s t i n g  g e n e r a t i n g  f a c i l i t i e s  a r e  s i t u a t e d  i n  one area 
( t h e  m i d d l e  o f  t h e  S h i r e  r i v e r )  f u t u r e  developments w i l l  have t o  
be d i v e r s i f i e d  away f rom t h i s  area. A p o s s i b l e  s i t e  i s  Fu fu  on 
t h e  South Rukuru r i v e r .  Th is  s i t e  i s  es t imated  t o  have a 
p o t e n t i a l  i n  t h e  o r d e r  o f  100MW. Owing t o  i t s  remoteness, t h i s  
s i t e  may have t o  be developed i n  s tages.  C u r r e n t  i n d i c a t i o n s  a r e  
t h a t  t h e  development o f  t h e  s i t e  may n o t  be economical, i n  view 
o f  t h e  f a c t  t h a t  most e l e c t r i c i t y  consumers a r e  s i t u a t e d  i n  the  
southern p a r t s  o f  t h e  coun t ry ,  and t h a t  l o a d  f a c t o r s  w i t h i n  the  
v i c i n i t y  o f  t h e  s i t e  a r e  t o o  low f o r  development o f  t h e  area t o  
be j u s t i f i e d .  

Coal. 

There a r e  f i v e  known d e p o s i t s  i n  Malawi.  The most i m p o r t a n t  o f  
these i s  t h e  Ngana coa l  f i e l d  which i s  e s t i m a t e d  a t  7.5 m i l l i o n  
tonnes w i t h  a  h e a t  v a l u e  o f  22 MJ/KG, ash c o n t e n t  o f  20-30% and 
m o i s t u r e  c o n t e n t  o f  7%. E x p l o i t a t i o n  o f  t h i s  coa l  i s  cons idered  
t o  be uneconomical r e l a t i v e  t o  t h e  impor ted  c o a l .  The reasons f o r  



t h i s  a r e  t h a t  t h e  reserves  a r e  r e m o t e l y  loca ted ,  m i n i n g  c o s t s  
w i l l  be t o o  h i g h  and t r a n s p o r t a t i o n  t o  t h e  ma jo r  consumers, i n  
t h e  Southern Region, would be p r o h i b i t i v e .  Even more i m p o r t a n t  i s  
t h e  f a c t  t h a t  t h e  coa l  a t  Ngana i s  o f  low grade compared t o  t h a t  
now impor ted  by  Malawi.  I n  any case, more e x p l o r a t o r y  d r i l l i n g  
work i s  be ing  c a r r i e d  o u t .  

Other  coal  d e p o s i t s  a r e  i n  N tha l  i r e ,  L isungwi ,  L i v i n g s t o n i a  and 
Nkhombezi areas. These a r e  r a t h e r  i n a c c e s s i b l e  and v e r y  l i t t l e  
d e t a i l e d  work has been done on them. However, as the  r o a d  
i n f r a s t r u c t u r e  becomes more developed, t h e  s i t u a t i o n  may w a r r a n t  
more work on these reserves  t o  a s c e r t a i n  t h e i r  p o t e n t i a l .  

Wind. 

Wind speeds observed between 1969 and 1975 i n d i c a t e d  average 
speeds i n  t h e  range o f  5-10 m i l e s  p e r  hour .  Such low v e l o c i t i e s  
a r e  g e n e r a l l y  regarded u n s u i t a b l e  f o r  e l e c t r i c  power genera t ion  
b u t  may s u f f i c e  f o r  sha l low wate r  pumping, depending on l o c a l  
c o n d i t i o n s .  Very l i t t l e  work i s  be ing  done t o  harness energy f rom 
wind due t o  t h e  low speeds observed. 

Sol a r .  

I n  Mahawi t h e  average s o l a r  i n t e n s i t y  i s  es t imated  a t  
0.7KW/M / h r .  Desp i te  t h e  h i g h  l e v e l  o f  i n s o l a t i o n ,  v e r y  l i t t l e  
work has so f a r  been done t o  harness t h i s  p o t e n t i a l  source o f  
energy. I n  a  few h o s p i t a l s ,  s o l a r  f l a t - p l a t e s  have been i n s t a l l e d  
t o  be u t i l i z e d  f o r  wa te r  hea t ing ;  t h e  Department o f  
Telecommunicat ions i s  a l s o  u s i n g  s o l a r  energy i n  a  few o f  i t s  
remote b o o s t e r  s t a t i o n s .  

Biomass. 

The o n l y  c o n s t r u c t i v e  work done so f a r  i s  i n  t h e  manufacture o f  
e thano l  f rom sugar cane molasses. A t  p r e s e n t  a  p l a n t  has a l r e a d y  
been commissioned t h a t  i s  t o  produce 7  m i l l  i o n  l i t r e s  o f  e thanol  
p e r  y e a r .  The e thano l  i s  b e i n g  b lended w i t h  p e t r o l  a t  20% by 
volume. T h i s  w i l l  reduce p e t r o l  impor ts ,  hence, f o r e i g n  exchange 
requi rements.  Ethanol  p roduc t ion ,  however, i s  n o t  a  panacea f o r  
p e t r o l  problems; t h e r e  a re  l i m i t a t i o n s ;  l i ke a1 l a g r i c u l t u r a l  
based i n d u s t r i e s ,  i t  i s  s u b j e c t  t o  t h e  vagar ies  o f  n a t u r e .  A year  
o f  bad weather, w i t h  d e s t r u c t i v e  f l o o d s ,  p e r s i s t e n t  d rough t  o r  an 
outbreak o f  d isease,  can d e s t r o y  sugar cane, o r  any o t h e r  f e e d  
s tock ,  r e s u l t i n g  i n  adverse economic impacts.  

Apar t  f rom t h e  e thano l  f rom m01 asses v e r y  l i t t l e  i s  be ing  done t o  
u t i l i z e  a v a i l a b l e  biomas. There have been s t u d i e s  made on t h e  
a l t e r n a t i v e  use o f  pinewood t h a t  was grown f o r  use i n  a  p u l p  and 
paper m i l l ,  b u t  v e r y  l i t t l e  has come o u t  o f  these s t u d i e s .  One 



a1 t e rna t ive  use of t h i s  vas t  supply of wood would be to produce 
gas t h a t  could be processed in to  usable petrol  or  a1 t e rna t ive ly  
the production of ammonia to  manufacture f e r t i l i z e r .  In any case,  
ser ious  work has t o  be done to  e s t ab l i sh  an a l t e r n a t i v e  use of 
these wood p1 an ta t ions .  

CONCLUSION 

Malawi has so f a r  managed to  successful ly  contain i t s  energy 
problems by iden t i fy ing  and ac t ing upon the major sec tor  i ssues .  
To ensure t h a t  the l imited energy options avai lable  a re  to  be 
real ized within reasonable time, the  government intends t o  keep 
up the  momentum thus f a r  gathered by pursuing programmes of 
action along the following l i n e s :  

( a )  Improvement of e f f i c i ency  in fuelwood use ( t a b l e  4 )  
p a r t i c u l a r l y  in the tobacco indust ry ,  which accounts f o r  40% 
of the  fuelwood demand.3 The t a r g e t  will  be to reduce the 
curregt  demand of 0.13m /Kg of l ea f  to  something l i k e  
0.02m /Kg. 

( b )  More emphasis will  be placed on the  promotion of e f f i c i e n t  
u t i l i z a t i o n  of new and renewable sources of energy. This will  
be aimed a t  e i t h e r  complementing o r  subs t i tu t ing  imported 
fuel S ,  placing pa r t i cu la r  emphasis on the popularization of 
the use of s o l a r  energy f o r  crop drying; the use of 
ag r i cu l tu ra l  residues to s u b s t i t u t e  coal and other f u e l s  in 
the indus t r i a l  s ec to r ;  the promotion of biogas technology. 

( c )  Examination of pat terns  of energy consumption and potential  
f o r  improved e f f i c i ency  of end-use technologies will  a l so  be 
emphasized. One emphasis will  be placed on the Transport and 
Industri  a1 sec to r s .  



TABLE 4 

Energy Supply P r o j e c t i o n s  ( ' 0 0 0  Toe) 

Base Case Case 1 Case 11 Case 1 Case 11 

T o t a l  
Demand 3,388.4 3,796 3,490 3,990 3,340 

Supply by  Source 

Petro leum 148.7 158 137 174 152 
Coal 31.2 3 3 4 2 3 7 4 9 
Hydro 96.1 136 136 182 182 
Ethanol  - 4 4 4 4 
T o t  Commercial 276.0 331 319 397 387 
Fuel wood 3,029 3,382 3,088 3,510 2,870 
Bi  omass 83.4  83 83 83 8 3 

TOTAL SUPPLY 3,388.4 3,796 3,490 3,990 3,340 

Case 1 - Inc rease  i n  consumption o f  pe t ro leum and r e d u c t i o n  
i n  coa l  consumption w i t h  no improvement i n  the  use 
o f  fue lwood.  

Case 11 - Decrease i n  pe t ro leum and inc rease  i n  coal  
consumption w i t h  improved e f f i c i e n c y  i n  t h e  use o f  
f u e l  wood. 



ENERGY DEVELOPMENT I N  THE PEOPLE'S REPUBLIC 
OF MOZAMBIQUE 

Nat iona l  Energy A d m i n i s t r a t i o n .  

The n a t i o n a l  energy a d m i n i s t r a t i o n  i s  d i v i d e d  i n t o  a  number o f  
d i f f e r e n t  s e c t o r s .  The c o o r d i n a t i o n  and p1 anning o f  e l e c t r i c i t y  
supp ly  i s  t h e  r e s p o n s i b i l  i t y  o f  E l e c t r i c i d a d e  de Mozambique 
(E.D.M), a  s t a t e  e n t e r p r i s e .  Two ma jo r  p r i v a t e  companies e x i s t ,  
t h e  Cabora Bassa Hydropower Company (H. C .  B. ) and t h e  Revue 
H y d r o e l e c t r i c  S o c i e t y  (S. H. E. R. ) .  I n  a d d i t i o n ,  a  number o f  
companies possess t h e i r  own g e n e r a t i n g  c a p a c i t y  such as t h e  sugar 
companies i n  t h e  c e n t r e  o f  t h e  c o u n t r y .  Local a u t h o r i t i e s  have 
t h e i r  own e l e c t r i c i t y  p l a n t s  and these a r e  r u n  by t h e  mun ic ipa l  
governments. A l l  a r e  c o o r d i n a t e d  by  t h e  E.D.M. as t h e  l a r g e s t  
s t a t e  e n t e r p r i s e  i n  t h e  e l e c t r i c a l  energy s e c t o r .  

The pe t ro leum s e c t o r  f o l l o w s  t h e  same p a t t e r n ,  w i t h  PETROMOC as 
the  l a r g e s t  s t a t e  e n t e r p r i s e  c o o r d i n a t i n g  and p1 anni  ng t h e  work 
o f  b o t h  t h e  s t a t e  and t h e  p r i v a t e  sec to r ,  B.P. e t c . ,  and Mocacor, 
which produces gas. 

The S t a t e  S e c r e t a r i a t  f o r  Coal and Hydrocarbons (S.E.C.H. ) has 
o v e r a l l  r e s p o n s i b i l i t y  f o r  coa l  and o i l  p rospec t ing .  CARBOMOC i S 

t h e  s t a t e  rn in ing company and t h e r e  i s  a l s o  a  N a t i o n a l  Coal 
D i r e c t o r a t e .  The S t a t e  S e c r e t a r i a t  i s  d i r e c t l y  under t h e  
Pres iden t ,  w h i l s t  PETROMOC and E.D.M. fo rm p a r t  o f  t h e  M i n i s t r y  
o f  Energy and I n d u s t r y .  

There i s  no s p e c i a l  body d e a l i n g  s p e c i f i c a l l y  w i t h  r u r a l  energy; 
t h i s  r e s p o n s i b i l i t y  i s  d i v i d e d  between a  number o f  departments i n  
v a r i o u s  m i n i s t r i e s ,  i n c l u d i n g  f o r e s t r y  i n  t h e  M i n i s t r y  o f  
A g r i c u l t u r e ,  t h e  communal v i l l a g e s  commission e t c .  

I n  t h e  m i d d l e  t o  l a t e  1970 's  t h e r e  was a  N a t i o n a l  D i r e c t o r a t e  f o r  
Energy, w i t h  r e s p o n s i b i l i t y  f o r  c o o r d i n a t i n g  long- te rm p01 i c y  
w i t h  a v iew t o  r e p l a c i n g  energy requ i rements  n a t i o n a l l y  f rom 
impor ted  d i e s e l  t o  hydropower. T h i s  d i d  n o t  i n c l u d e  t h e  coal  
s e c t o r  o r  such o p e r a t i o n s  as t h e  Rai lways.  The Nat iona l  
D i r e c t o r a t e  ceased t o  f u n c t i o n  i n  t h e  e a r l y  1980's  and energy 
p o l i c y  i s  e s s e n t i a l l y  t h e  p reserve  o f  t h e  v a r i o u s  above named 
s e c t o r s .  Overal l respons i  b i l  i t y  f o r  energy c o o r d i n a t i o n  and i t s  
i n t e g r a t i o n  wi  t h  genera l  economi c  devel opment i S now the  
r e s p o n s i b i l i t y  o f  t h e  N a t i o n a l  P lann ing  commission. There i s  a t  
p r e s e n t  no s p e c i f i c  body d e a l i n g  s o l e l y  w i t h  energy p01 i c y ,  
a1 though t h e  E. D.M. has s p e c i a l  r e s p o n s i b i l i t y  i n s i d e  Mozambique 
f o r  c o o r d i n a t i n g  r e g i o n a l  energy p o l i c y  w i t h i n  t h e  Southern 
A f r i c a n  Devel opment C o o r d i n a t i o n  Conference. 



Nat iona l  Demand f o r  Commercial and Non-Commercial Energy. 

There i s  no s i n g l e  body devoted t o  c o l l e c t i n g  a l l  t h e  demand da ta  
t o  compi le  a  n a t i o n a l  energy balance, a l though  t h i s  was at tempted 
i n  1978. Genera l l y ,  es t imates  o f  demand a r e  c o l l e c t e d  by the  
r e l e v a n t  body i n  each o f  t h e  r e s p e c t i v e  energy s e c t o r s .  There i s  
n o t  y e t  a  c l e a r l y  d e f i n e d  n a t i o n a l  framework w i t h i n  which these 
s t a t i s t i c s  a r e  b e i n g  c o l l e c t e d .  Some es t imates  have been made, 
and a re  b e i n g  made, i n  r e l a t i o n  t o  t h e  ten- year  p lan ,  b u t  t h i s  i s  
an on-going process.  Plans a re  o f  course s u b j e c t  t o  t h e  
a v a i l a b i l i t y  o f  i nves tment .  Data on r u r a l  energy demand i s  n o t  
b e i n g  s y s t e m a t i c a l l y  c o l l e c t e d  and t h e r e  has been no n a t i o n a l  
su rvey  o f  urban and r u r a l  domestic demand. Some work has been 
done on s p e c i f i c  urban l o c a t i o n s  however. 

The E.D.M. has c o l l e c t e d  c e r t a i n  s t a t i s t i c a l  i n f o r m a t i o n  on t h e  
energy s e c t o r ,  o u t l i n i n g  i n  broad terms t h e  s i t u a t i o n  r e g a r d i n g  
energy consumption. I n f o r m a t i o n  wh ich  i s  meant t o  be s u p p l i e d  by  
i n d u s t r i a l  companies w i t h  g e n e r a t i n g  c a p a c i t y  i s  n o t  always 
fo r thcoming ,  o r  when i t  i s  supp l ied ,  i t  comes a t  i r r e g u l a r  
i n t e r v a l s .  No d e t a i l e d  s e c t o r a l  energy breakdown o f  energy 
consumption a t  p r e s e n t  e x i s t s .  PETROMOC has c o l l e c t e d  a  c e r t a i n  
amount o f  d a t a  and has a  ma jo r  share i n  t h e  o i l  sec to r ,  w i t h  
m u l t i - n a t i o n a l  companies c o v e r i n g  t h e  r e s t .  Some p r o j e c t i o n s  o f  
energy consumption have been made b u t ,  again, by  d i f f e r e n t  
s e c t o r s  w i t h i n  t h e  energy f i e l d .  

Commercial Sources o f  Energy 

Hydropower P o t e n t i  a1 

An i n t e n s i v e  su rvey  o f  Hydropower P o t e n t i a l  f o r  t h e  whole o f  
Mozambique i s  now b e i n g  c a r r i e d  o u t .  The purpose o f  t h i s  survey 
i s  t o  make an assessment o f  t h e  s i t e s  where Hydropower p r o j e c t s  
can f e a s i b l y  be implemented t o  meet energy requi rements f o r  
economic development. Tab1 e  1 l i s t s  p o s s i b l e  p r o j e c t s  i d e n t i f i e d  
and i n s t a l  l e d  c a p a c i t i e s .  

O f  s p e c i a l  impor tance i s  t h e  Zambesi b a s i n  and i n  p a r t i c u l a r  
Cabora Bassa. The Zambesi i s  t h e  l a r g e s t  r i v e r  c r o s s i n g  t h e  
c o u n t r y .  About 65 p e r  c e n t  o f  the  es t imated  Hydropower resources 
a r e  concen t ra ted  on t h e  Zambesi r i v e r  i t s e l f .  A t  t h e  Cabora Bassa 
S i t e  t h e r e  i s  a  concurrence o f  a  h i g h  p o t e n t i a l  w i t h  n a t u r a l  
c o n d i t i o n s ,  making t h i s  scheme the  most f e a s i b l e  on t h e  Zambesi 
b a s i n .  On the  b a s i s  o f  p r e l i m i n a r y  h y d r o l o g i c a l  data, the  t o t a l  
power-product ion p o t e n t i a l  o f  Cabora Bassa has been es t imated  a t  
19,500 GWhlyear ( f i r m  power) .  

C u r r e n t l y  s t u d i e s  a r e  be ing  under taken t o  develop a  second power 
house on t h e  Nor th  Bank i n  o r d e r  t o  f u l l y  p r o f i t  f rom t h e  Cabora 
Bassa p o t e n t i a l .  Comparat ive ly ,  t h e  c o s t  o f  f i r m  power f rom 
a l t e r n a t i v e  sources has been es t imated  t o  be as f o l l o w s :  



TABLE 1 

ESTIMATE OF POWER POTENTIAL 
pp--- 

I d e n t  
Number Names o f  R i v e r s  I n s t . c a o .  i k w )  

Maputo 
Umbel u z i  
Incomat i  
Sabie 
E l e f a n t e s  
Limpopo 
Save 
Save 
Buzi  
Buzi  
L u c i t e  
L u c i t e  
Revue 
Pungoe 
Pungoe 
Pungoe 
Pungoe 
Messambi ze 
Mese 
Mucanha 
Luangua ou Duangua 
Zambeze (Cabora Bassa) 
Lu i  a 
Zambeze (Mepanda Uncua) 
L i f i d z i  
Maue 
Mavuzi 
Zambeze (Boroma) 
Revugoe 
Luenha 
Zambeze (Lupa ta )  
Zambeze (Downstream Lupat 
Lualua 
Ruo 
Mu i rua  
Lugel a 
L icungo 
LUO 
Mol ocue 
Mol ocue 
L igonha 
L igonha 
L igonha 
Me1 u l  i 
Me1 u l  i 
Mal ema 
L u r i o  
L u r i o  
Messalo 
Lugenda 
Lugenda 
Lugenda 
Lucher i n g o  
Lucher ingo 
Luangua 
Lua ice  1 
Lua ice  2 
Luche ou Mundoa 
Timba 
Messinge 

TOTAL 



Re1 a t i v e  terms 

Cabora Bassa I 1  1 
Mepanda Uncua (Hydro)  1.3 
Nucl e a r  2 .9  
Coal 2.4 

Coal P o t e n t i  a1 . 

Coal has been found  i n  severa l  p laces  i n  t h e  c e n t r a l  and n o r t h e r n  
p a r t s  o f  t h e  coun t ry .  

1. The t o t a l  reserves  a t  Moat ize a r e  es t imated  t o  be 200-250 
~ m 3 .  

2 .  Another reserve,  b i g g e r  than  a t  Moatize, has been found on 
t h e  n o r t h e r n  s i d e  o f  Lake Cahora Bassa, a t  Mucanhavuzi. 

3 .  A t  Min jova,  e a s t  o f  Tete on t h e  border  w i t h  Malawi, and a t  
Sananqua, s i t u a t e d  between Tete and Songo, t h e r e  e x i s t s  a  
f u r t h e r  coal  d e p o s i t .  

4. Two o t h e r  coa l  d e p o s i t s  have been d iscovered  nor th- wes t  o f  
L i c h i n g a  on Lake Niassa. There e x i s t  s t i l l  more depos i t s  
c l o s e  t o  t h e  Tanzanian border .  

5. Between Espungabera and Chuibabava, 150 km sou th  o f  Chimoio, 
l a r g e  d e p o s i t s  have a l s o  been found. 

Gas and o i l  p o t e n t i  a1 . 

N o r t h  and West o f  V i lancu los ,  n a t u r a l  gas d g p o s i t s  have been 
found w i t h  a  minimum p o t e n t i a l  o f  60 B i l l i o n  m . Other depos i t s  
a1 so e x i s t .  

O i l  p r o s p e c t i n g  has been s t a r t e d  b o t h  o f f - s h o r e  and on-shore. 

Fuel  -wood. 

Large areas o f  t h e  c o u n t r y  a r e  covered by f o r e s t s ,  m a i n l y  i n  t h e  
c e n t r a l  and n o r t h e r n  Prov inces.  

Fuel-wood i s  used as a  source o f  energy by  one main sec to r ,  r u r a l  
and urban area households, e s s e n t i  a1 l y f o r  cooking.  However, some 
i n d u s t r i e s  use f u e l  -wood, m a i n l y  t h e  t e a  f a c t o r i e s ,  f o r  d r y i n g  
tea .  

Spec ia l  a t t e n t i o n  i s  be ing  g i v e n  t o  a f f o r e s t a t i o n  programmes w i t h  
t h e  suppor t  o f  FAO, m a i n l y  concen t ra ted  on t h e  c e n t r a l  r e g i o n  o f  
t h e  coun t ry .  



A g r i c u l t u r e  waste. 

The p rocess ing  o f  f o r e s t  p roduc ts  and a g r i c u l t u r a l  products ,  such 
as c o t t o n ,  sugar, cashew n u t s  and r i c e ,  p roducesres idues  o f  no 
commercial i n t e r e s t .  The c a l o r i f i c  v a l u e  o f  such res idues  a1 lows 
t h e i r  use as a v a l u a b l e  source o f  energy, f o r  e l e c t r i c i t y  and 
steam p r o d u c t i o n .  

Charcoal.  

No o v e r a l l  sys temat i c  s t u d y  has been made o f  charcoal  p r o d u c t i o n  
b u t  severa l  s t u d i e s  have been c a r r i e d  o u t  i n  s p e c i f i c  l o c a t i o n s .  
It i s  e x t e n s i v e l y  used i n  t h e  ma jo r  urban areas. 

New sources o f  energy. 

Geothermal 

Mozambique comprises 783,999 kmL. o f  wh ich  perhaps one- t e n t h  l i e s  
w i t h i n  t h e  Eas t  A f r i c a n  r i f t  system o r  w i t h i n  grabens and 
f rac tu re- zones  marg ina l  t o  t h e  r i f t .  I n  terms o f  s u r f a c e  geology, 
t h e  c o u n t r y  can be d i v i d e d  i n t o :  

1. C r y s t a l  l i n e  and metamorphic t e r r a i n ,  most1 y  o f  Precambrian 
age, b u t  i n c l u d i n g  Mesozoi c  and Late Pal eozoi  c  bodies,  
f o r m i n g  t h e  n o r t h e r n  and western h a l f  o f  Mozambique; 

2. Late Mesozoic and Cenezoic sedimentary cover ,  f o r m i n g  a 
t h i c k e n i n g  wedge a long  t h e  e a s t  and south, and a t  l e a s t  i n  
p a r t  d e p o s i t e d  over  t h e  c r y s t a l l i n e  basement. 

The r i f t  system c u t s  through t h e  c r y s t a l l i n e  t e r r a i n  and i s  
e i t h e r  t e r m i n a t e d  a g a i n s t  t h e  Cenozoic cover  o r  i s  b u r i e d  beneath 
i t .  Earthquake s e i s m i c i  ty and t h e  i n t e r p r e t a t i o n  o f  se ismic  
p r o f i l e s  suggest  t h e  southward c o n t i n u a t i o n  o f  t h e  r i f t  zone 
beneath Cenozoic cover .  L a t e s t  T e r t i a r y  and Quate rnary  
development o f  t h e  r i f t  and graben system i s  i n d i c a t e d  i n  
Nor thern  Mozambique by  s teep  f a u l t  scarps, across which 
Quate rnary  sediment i s  jux taposed  w i t h  ( l a r g e l y )  Precambrian 
c r y s t a l l i n e  rock .  T h i s  i s  e s p e c i a l l y  t r u e  i n  t h e  nor thward  
e x t e n s i o n  o f  t h e  r i f t  i n  ne ighbour ing  Malawi.  

Late Mesozoic t o  E a r l y  T e r t i a r y  a l k a l i n e  i n s t r u s i o n s  and 
e x t r u s i v e  bod ies  a r e  found p r i n c i p a l l y  a long  s a t e l l i t e  o r  
marg ina l  f r a c t u r e  systems. B a s a l t  and c a r b o n a t i t e  e x t r u s i v e s  o f  
p robab le  La te  T e r t i a r y  age a r e  found p r i n c i p a l l y  a long  t h e  
western boundary o f  t h e  r i f t  system. Other  l o c a t i o n s  o f  p robab le  
Late T e r t i a r y  a n d l o r  Quate rnary  v o l c a n i c s  a r e  (1) a long  f a u l  t s  
marg inal  t o  t h e  western r i f t  boundary, a long  w i t h  t h e  Late 
Mesozoic igneous bod ies  and ( 2 )  a long  t h e  f a u l t - c o n t r o l l e d  border  



between c r y s t a l l i n e  basement and Late T e r t i a r y - Q u a t e r n a r y  cover  
i n  n o r t h e a s t e r n  Mozambique. A  t h i r d  p o s s i b l e  l o c u s  o f  L a t e  
T e r t i a r y - Q u a t e r n a r y  vo lcanism i s  a  graben ex tend ing  south f rom 
t h e  Tanzanian border  i n  n o r t h e a s t e r n  Mozambique. 

Twenty- s ix  thermal s p r i n g s  a re  r e p o r t e d  i n  Mozambique, w i t h  t h e  
s t r o n g  p o s s i b i l i t y  t h a t  o t h e r s  e x i s t  un repor ted .  The maximum 
r e p o r t e d  temperature i s  8 0 ' ~  f o r  a  s p r i n g  NNW o f  Tete, l o c a t e d  
a long  a  ma jo r  f a u l t  zone i n  Precambrian c r y s t a l 1  i n e  rock .  Two 
o t h e r  sp r ings ,  severa l  hundred k i l o m e t e r s  f a r t h e r  t o  t h e  west  on 
f a u l t s  o f  t h i s  same zone, r e p o r t e d l y  a r e  " t o o  h o t  too touch" .  Four 
s p r i n g s  a r e  r e p o r t e d  t o  have temperatures o f  7 3  - 78O.C, two 
be ing  l o c a t e d  a long  t h e  p r i n c i p a l  r i f t  and two b e i n g  l o c a t e d  a t  
o r  near t h e  f a u l t e d  c o n t a c t  o f  Precambrian rock  and Late Cesonoic 
cover .  

The most i n t e r e s t i n g  thermal area i s  j u s t  n o r t h  o f  Metangula on 
Lake Niassa, w i t h i n  t h e  r i f t ,  where v i g o r o u s l y  b o i l i n g  water  was 
r e p o r t e d  a t  t h e  l a k e ' s  edge i n  t h e  years  p r i o r  t o  t h e  r i s e  i n  
wa te r  l eve1 o f  t h e  l ake. 

Several s p r i n g s  o f  repor ted1  y  lower  temperature (maximum 6 0 ' ~ )  
i s s u e  f rom m o s t l y  Mesozoic c r y s t a l l i n e  t e r r a i n  a long and west o f  
m a j o r  f a u l t s  i n  t h e  Espungabera-Manica areas, near  t h e  border  t o  
Zimbabwe. Loca t ions  o f  many o f  these a r e  imprec ise .  Numerous 
o t h e r  thermal s p r i n g s  a r e  r e p o r t e d  on t h e  Zimbabwe s i d e  o f  t h e  
border ,  i n c l u d i n g  a  b o i l i n g  s p r i n g .  

A c e r t a i n  l e v e l  o f  dependence on South A f r i c a  i s  e v i d e n t  w i t h i n  
t h e  energy s e c t o r .  Both t h e  Sonefe thermo-power p l a n t  and t h e  
r a i l w a y s  use South A f r i c a n  impor ted  c o a l .  The Cabora Bassa supp ly  
t o  t h e  Maputo area goes f i r s t  i n t o  South A f r i c a  where t h e  change 
f rom D.C. t o  A.C. c u r r e n t  i s  made. When t h e r e  i s  no Cabora Bassa 
supp ly  f l o w i n g ,  t h e r e  i s  a  need t o  i m p o r t  200 GW hours per  y e a r  
f rom ESCOM. 

Non-Commercial Sources o f  Energy. 

A  d e t a i l e d  r e p o r t  has r e c e n t l y  been made on t h e  f o r e s t r y  
s i t u a t i o n  i n  Mozambique. Large areas o f  t h e  c o u n t r y  are w e l l  
wooded b u t  t h e r e  a r e  severa l  areas e x p e r i e n c i n g  a  fuelwood 
d e f i c i t .  

Cur ren t  Energy P r o j e c t s .  

A ma jo r  inves tment  i s  b e i n g  made i n  c o n s t r u c t i n g  new t ransmiss ion  
l i n e s  i n  t h e  c e n t r e  and n o r t h  o f  t h e  c o u n t r y .  

The poss i  b i  l i t y  o f  deve lop ing  Cabora Bassa I I ,  t a k i n g  advantage 
o f  t h e  l a r g e  inves tment  a l r e a d y  made i n  t h e  c o n s t r u c t i o n  o f  t h e  



dam, i s  a l s o  under c o n s i d e r a t i o n .  There a r e  c l e a r l y  g r e a t  
poss i  b i  l i t i e s  here  f o r  r e g i o n a l  energy coopera t ion  w i t h  
n e i  ghbour i  ng SADCC member s t a t e s .  

Smal l e r - s c a l e  p r o j e c t s  i n v o l v e  a  hydro-power p l a n t  i n  Niassa 
Prov ince,  and c o n s t r u c t i o n  w i l l  beg in  on a  bio-mass g e n e r a t i o n  
p l a n t  i n  1983. 

There i s  keen i n t e r e s t  i n  c o n s i d e r i n g  an i n t e g r a t e d  r u r a l  energy 
approach. 

S tud ies  on t h e  o i l  r e f i n e r y  a r e  a l s o  underway. 

There a r e  p lans  t o  open up new coa l  mines. 

Some o f  t h e  p o t e n t i a l  hydro-power s i t e s  p rev ious1  y  i d e n t i f i e d  a r e  
e i t h e r  i n  use o r  a r e  be ing  cons idered  f o r  implementaion. These 
i n c l u d e  E l e f a n t e s ,  Umbel u z i ,  Cabora Bassa, Mavuzi, Lucher ingo and 
i n  a d d i t i o n  new s i t e s  a t  Moamba Major,  Corumana and Mass ing i r .  

H a l f  a  dozen ma jo r  c o n s u l t a n c i e s  have been c a r r i e d  ou t ,  and 
severa l  companies a r e  i n v o l v e d  i n  o i l  p r o s p e c t i n g .  

Mozambique and I n t e r n a t i o n a l  Cooperat ion.  

Mozambique pays g r e a t  a t t e n t i o n  t o  i n t e r n a t i o n a l  coopera t ion  w i t h  
i n d u s t r i a l  i z e d  c o u n t r i e s ,  i n t e r n a t i o n a l  o r g a n i s a t i o n s  and 
c o u n t r i e s  w i t h i n  t h e  r e g i o n .  

As a  member o f  t h e  Southern A f r i c a n  Development Coord ina t ion  
Conference (SADCC) , Mozambique aims t o  promote r e g i o n a l  energy 
s e l f - s u f f i c i e n c y ,  and a l s o  t h e  b e s t  use o f  t h e  r e g i o n ' s  energy 
resources .  

Mozambique's c o o p e r a t i o n  w i t h  t h e  i n d u s t r i  a1 i zed c o u n t r i e s  
g e n e r a l l y  occurs i n  t h e  f i e l d  o f  t r a i n i n g ,  consu l tancy  s e r v i c e s  
f o r  f e a s i b i l i t y  s t u d i e s  and t h e  supp ly  o f  equipment f o r  power 
devel o m e n  t. 

A  s p e c i a l  ment ion shou ld  be made o f  t h e  Kingdom o f  Norway and t h e  
Kingdom o f  Sweden. Wi th t h e  suppor t  o f  t h e  Kingdom o f  Norway, 
Mozambique s t a r t e d  an amb i t ious  programme aimed a t  making an 
assessment and o v e r a l l  p l a n n i n g  o f  wa te r  resources and 
hydro-power development. Simul taneousl  y, a  c o n s t r u c t i o n  programme 
o f  small  s c a l e  hydropower schemes was s t a r t e d .  Wi th  t h e  suppor t  
o f  t h e  Kingdom o f  Sweden, consu l tancy  s e r v i c e s  a re  be ing  
per formed f o r  t h e  N o r t h  and Cent ra l  P rov inces  Network and f o r  t h e  
ex tens ion  o f  t h e  Cabora Bassa p r o j e c t .  A lso  a  s i g n i f i c a n t  p o r t i o n  
o f  equipment f o r  power development i s  purchased u s i n g  funds g i v e n  
by  Norway and Sweden. 



F r u i t f u l  c o o p e r a t i o n  i s  a l s o  e s t a b l i s h e d  w i t h  t h e  Nether lands,  
Great  B r i t a i n ,  Czechoslovakia, U.S.S.R., Jugoslav ia,  France, 
I t a l y ,  A l g e r i a ,  G. D.R., Bu lgar ia ,  Romania and I r a q ,  cover ing  a  
wide range o f  a c t i v i t i e s ,  i . e .  t r a i n i n g ,  t h e  supp ly  o f  equipment 
f o r  power p roduc t ion ,  t e c h n i c a l  a s s i s t a n c e  i n  t h e  fo rm o f  e x p e r t s  
work ing  i n  t h e  energy f i e l d  i n  Mozambique, e t c . .  Mozambique a l s o  
has c o o p e r a t i o n  w i t h  UNDP, m a i n l y  concern ing  t r a i n i n g  programmes 
and commodity ass is tance .  

The Framework f o r  Energy P1 anning and Development. 

The o b j e c t i v e s  o f  Mozambican Energy P o l i c y  can be summarized as 
f o l l o w s :  

1. To i n t e n s i f y  t h e  survey o f  e x i s t i n g  energy resources,  g i v i n g  
p r i o r i t y  t o  hydropower and a l s o  t o  p r o s p e c t i n g  f o r  o i l ,  coa l  
and gas; 

2 .  To p r o f i t  f rom t h e  l a r g e  e x i s t i n g  h y d r o p o t e n t i a l  i n  o rder  t o  
meet energy r e q u i  rements f o r  i n d u s t r i a l  and a g r o - i n d u s t r i  a1 
development, by  deve lop ing  l a r g e r  hydropower schemes and 
s i m u l t a n e o u s l y  e r e c t i n g  a  N a t i o n a l  E l e c t r i c a l  Network; 

3. To develop a  r u r a l  energy p01 i c y  i n  areas f a r  f rom t h e  
N a t i o n a l  E l e c t r i c a l  Network, wh ich  aims t o  meet i n c r e a s i n g  
energy demands and s imu l taneous ly  t o  a v o i d  t h e  degrada t ion  
and d e p l e t i o n  o f  n a t u r a l  resources by: 

expanding a f f o r e s t a t i o n  programmes, t o g e t h e r  w i t h  
e x p l a n a t i o n s  t o  t h e  r u r a l  p o p u l a t i o n  about  t h e  need f o r  
f o r e s t  c o n s e r v a t i o n  and i t s  r a t i o n a l  use; 

deve lop ing  smal l  s c a l e  hydropower p r o j e c t s ;  

encouraging t h e  use o f  w i n d m i l l s  and w a t e r m i l l s  f o r  
i r r i g a t i o n ;  

p romot ing  s o l a r  energy f o r  cook ing  and h e a t i n g  

4.  To o p t i m i  ze and r a t i o n a l  i z e  t h e  use o f  o i l ,  by implement ing 
the  f o l  l owi ng measures: 

t o  improve maintenance and e f f i c i e n c y  o f  equipment; 

t o  a v o i d  use less  o i l  consumption by e s t a b l i s h i n g  c o n t r o l  on 
o i l  purchases; 

t o  promote c o a s t a l  sea, r i v e r  and r a i l w a y  t r a n s p o r t ;  



t o  promote p u b l i c  t r a n s p o r t  and draught- animal  power i n  t h e  
r u r a l  areas; 

t o  c o n t r o l  i m p o r t s  o f  equipment d r i v e n  by  o i l ,  namely 
combustion engines;  

i n t r o d u c t i o n  o f  speed l i m i t s  

5.  To g i v e  permanent a t t e n t i o n  t o  t h e  technology e v o l u t i o n  o f  
new and renewable sources o f  energy (geothermal ,  wind, waves, 
s o l a r ,  e t c .  ) 

The N a t i o n a l  P lann ing  Commission cons iders  a l l  p lans  'and p r o j e c t s  
and has t h e  p o s s i b i l i t y  o f  c o o r d i n a t i n g  these w i t h i n  the  n a t i o n a l  
development p1 an. 





ENERGY DEVELOPMENT I N  THE KINGDOM 
OF SWAZI LAND. 

Na t iona l  Energy A d m i n i s t r a t i o n .  

There a r e  t h r e e  m i n i s  t r i e s  w i t h  p a r t i  c u l  a r  respons i  b i  l i t y  f o r  the  
v a r i o u s  energy s e c t o r s .  The f i r s t  o f  these i s  t h e  M i n i s t r y  o f  
Works, Power and Communications, w i t h  t h e  Swazi land E l e c t r i c i t y  
Board and wate r  resources  coming under i t s  auspices.  Secondly, 
t h e r e  i s  t h e  Department o f  Geo log ica l  Surveys and Mines, which 
forms p a r t  o f  t h e  M i n i s t r y  o f  Commerce, I n d u s t r y ,  Mines and 
Tourism. I n  t h e  t h i r d  m i n i s t r y ,  t h a t  o f  A g r i c u l t u r e  and 
Cooperat ives, t h e r e  i s  t h e  f o r e s t r y  s e c t i o n .  

The t h r e e  m i n i s t r i e s  concerned, c o n c e n t r a t e  t h e i r  a t t e n t i o n s  
p r i m a r i l y  on commercial energy sources.  A t  p r e s e n t  t h e r e  i s  no 
s ing1  e  o v e r a l l  energy p01 i c y  c o o r d i n a t i n g  a d m i n i s t r a t i o n .  
C o o r d i n a t i o n  o f  economic development i n  genera l ,  however, i s  i n  
t h e  hands o f  t h e  Department o f  Economic P lann ing  and S t a t i s t i c s  
w i t h i n  t h e  Prime M i n i s t e r ' s  o f f i c e .  

Energy Resources and Consumption. 

Coal, as a  non-renewable resource,  and h y d r o - e l e c t r i c  p o t e n t i a l ,  
as a  renewable one, a r e  t h e  c o u n t r y ' s  most i m p o r t a n t  energy 
resources.  Wood ( f i rewood,  woodwaste) and bagasse p r o v i d e  o t h e r  
energy resources,  the  l a t t e r  m a i n l y  b e i n g  used as a  f u e l  f o r  
steam and power p r o d u c t i o n  i n  t h e  sugar i n d u s t r y .  Petroleum 
produc ts  account  f o r  more than  40 p e r  c e n t  o f  t h e  t o t a l  energy 
consumed. 

A  thermal coal  power p l a n t  was s t u d i e d  i n  t h e  e a r l y  19701s,  b u t  
found t o  be n o n- v i a b l e  i n  t h e  medium te rm (0-10 y e a r s ) .  

Coal. 

Resul t s  o f  r e c e n t  e x p l o r a t i o n s  i n d i c a t e d  reserves  o f  a t  l e a s t  200 
m i l l i o n  tonnes, a l though  t h e  economics o f  r e c o v e r y  a re  unknown a t  
t h i s  t ime .  Therefore,  i t  i s  too  e a r l y  t o  dec ide upon the  
f e a s i b i l i t y  o f  e x p l o i t a t i o n .  

The n e t  p r o d u c t i o n  f i g u r e s  ( i n  m e t r i c  tonnes)  f o r  the  l a s t  t h r e e  
years  a re :  

Source: Swazi land C o l l i e r i e s ,  Mpaka 



The volume exported i s  in the range of 60 per cent,  whi ls t  the 
remaining percentage i s  consumed loca l ly  by indust r ies  and 
domestic households. Imports from the  Republic of South Africa 
a re  approximate1 y 20,000 tons annual l y .  

Hydro-El e c t r i c  Po ten t i a l .  

The hydro-electric potent ia l  of Swaziland i s  estimated to be 
around 1,000 GWH per year .  A t  present,  SEB's (Swaziland 
E l e c t r i c i t y  Board) to t a l  i n s t a l l e d  capacity amounts to 30.0 MW 
comprising two hydro- elec t r ic  power s t a t i o n s  (20.5 MW), and 
diesel  generating plants  (9.5 M W )  used f o r  supplying peak demand. 
Table 1 shows the  power generation of Swaziland from 1977 to  
1980. 

Since 1973, power imports from the Republic of South Africa 
increased from zero to 57 per cent  of to t a l  consumption. 

The average growth of SEB's e l e c t r i c i t y  s a l e s  i s  17 per cent .  

E l e c t r i c i t y  consumption by sector  i S :  

Domestic sa l e s  15% 
Commerci a1 sa l e s  10% 
I r r iga t ion  25% 
Power and Bulk 40% 
System losses  10% 

Source: SEE 1977-1980 Sales 

To meet the  fu tu re  power demand f o r  e l e c t r i c i t y ,  construction 
began on a hydro- elec t r ic  power p ro jec t  i n  the middle of 1981, 
putt ing an expected 20 MW of addit ional  capacity in place. This 
projec t  increases i n s t a l l e d  capacity by 60 per cent ,  accommodates 
the expected growth in demand f o r  e l e c t r i c i t y  over the next three 
years and, a t  today 's  pr ices ,  saves the country E350,OOO per 
month on imports of e l e c t r i c i t y .  

Petroleum Products. 

Swazil and has no known petroleum reserves .  A1 l petroleum products 
a re  a t  present imported from South Africa. The cont inui ty  of 
supply of these energy resources cannot be regarded as 
guaranteed. The energy supply s i t u a t i o n  of Swaziland could be 
ser ious ly  af fec ted  in the event of sanctions being imposed 
agains t  the Republic of South Africa.  



Tab1.e 1 : -- Power Generation g S~iaziland 1977-80 (in GWH) 
--p 

SEB Generation 123 141 115 127 
Imports from ESCDM 102 85 180 200 
Private Generation N . , 1 .  146 143 159 

Total 225 37 2 438 486 

Source: SEB Mbabane (ESCOM Electricity Supply Commission, Republic of 
South ]lfrica). 



The f i g u r e s  be1 ow i n d i c a t e  t h e  v01 ume o f  i m p o r t s  o f  pet ro leum 
produc ts  d u r i n g  t h e  years  1977 t o  1980. (Tab le  2 )  

Other Energy Resources. 

F igures  g i v i n g  t h e  consumption o f  f i r e w o o d  and charcoal  are n o t  
a v a i l a b l e .  However, Swazi l and possesses g r e a t  f o r e s t  p o t e n t i a l ,  
m a i n l y  i n  t h e  wes te rn  p a r t  o f  t h e  c o u n t r y  where ex tens ive  
commercial p1 a n t a t i o n s  a1 ready e x i s t .  

Approx imate ly  280,000 tons p e r  year  o f  bagasse a r e  produced by  
t h e  sugar m i l l s  and, as s t a t e d  be fo re ,  a r e  used f o r  steam and 
power genera t ion .  

The u t i l i z a t i o n  o f  non- convent ional  energy resources i s  be ing  
s t u d i e d  i n  t h e  energy master  p1 an. 

As can be seen f rom t h e  above, a t  p r e s e n t  Swazi land i s  h e a v i l y  
dependent on South A f r i c a  f o r  t h e  i m p o r t  o f  e l e c t r i c i t y ,  coal  and 
petro leum. 

N a t i o n a l  Demand For  Commercial and Non-Commercial Energy. 

The recen t l y- comple ted  n a t i o n a l  energy mas te rp lan  has produced 
d e t a i l e d  es t imates  o f  commercial energy consumption and has 
p r o v i d e d  f u t u r e  p r o j e c t i o n s .  It i s  a f a r  more d i f f i c u l t  task  
e s t i m a t i n g  the  demand and consumption o f  non-commercial energy 
sources. There has been, as y e t ,  no s tudy  c a r r i e d  o u t  on fuelwood 
resources o u t s i d e  t h e  commercial p l a n t a t i o n s ,  b u t  t h e r e  i s  s t r o n g  
ev idence t h a t  fue lwood s c a r c i t y  i s  a  s e r i o u s  problem i n  c e r t a i n  
p a r t s  o f  t h e  c o u n t r y .  

N a t i o n a l  s t a t i s t i c a l  e f f o r t s  r e l y  h e a v i l y  on i n f o r m a t i o n  
f u r n i s h e d  by  t h e  p r i v a t e  s e c t o r  and cover  most o f  t h e  commercial 
energy s e c t o r  adequate ly .  The absence o f  a  n a t i o n a l  f o r e s t  
i n v e n t o r y  o u t s i d e  o f  t h e  p l a n t a t i o n  f o r e s t s  means t h a t  t h e r e  a r e  
no r e l i a b l e  s t a t i s t i c s  on non-commercial energy sources. 

Cur ren t  Energy P r o j e c t s .  

Considerable work i s  underway i n  t h e  p r o d u c t i o n  o f  h y d r o e l e c t r i c  
power u s i n g  t h e  c o u n t r y ' s  cons iderab le  r i v e r  resources.  F u t u r e  
p1 ans i n v o l v e  expanding t h e  number o f  these p r o j e c t s .  

An i m a g i n a t i v e  scheme concern ing  renewable energy resources f o r  
t h e  r u r a l  areas i s  be ing  c a r r i e d  o u t  w i t h  t h e  UNDP "Women i n  
Development" p r o j e c t  a t  Piggs Peak i n  t h e  n o r t h  o f  t h e  coun t ry .  
A1 though on a smal l  s c a l e  and w i t h  v e r y  l i m i  t e d  resources, i t  i s  
beg inn ing  t o  make an impac t  on t h e  su r round ing  area.  



T a b l e  2: -- Volume o f  p e t r o l e u m  p r o d u c t s  i m p o r t e d  d u r i n g  1977-1 980 
( i n  '000 l i t r e s )  

P r o d u c t  1977 1978 1979 1980 

Motor  s p i r i t  
Gas O i l  
1,amp O i l  
1 , u b r i c a t i n g  O i l  
F u r n a c e  O i l  
A v i a t i o n  G a s o l i n e  
~ l v i a t i o n  T u r b i n e  Fuel 
Whi t e  S p i r i t  
Power P a r a f f i n  
l i q u i d  P e t r o l e u m  Gas 
O t h e r  P r o d u c t s  

T o t a l  120,751 .l 100,383.8 101 ,033.2 95,401 .3 

S o u r c e s  : S t a t i s t i c a l  B u l l e t i n  1980, C e n t r a l  S t a t i s t i c a l  O f f i c e ,  
Mbabane . 



The government  i s  keen t h a t  t h e  r i c h  c o a l  d e p o s i t s  i n  t h e  e a s t  o f  
t h e  c o u n t r y  a r e  t apped  b u t ,  a t  t h e  p r e s e n t  t ime,  t h e  
concess ion- own ing  companies have no immed ia te  p l a n s  t o  b e g i n  
m i n i n g .  

To r e d u c e  t h e  dependence on i m p o r t e d  pe t ro leum,  and hence t h e  
v u l n e r a b i l i t y  o f  t h e  c o u n t r y ' s  economy, t h e  e s t a b l i s h m e n t  o f  an 
e t h a n o l  d i s t i l l e r y  p r o j e c t  has been s t u d i e d ,  t o  p roduce  power 
a l c o h o l  f r o m  t h e  mo lasses  p roduced  a t  t h e  t h r e e  suga r  f a c t o r i e s .  
The p roposed  p r o d u c t i o n  c a p a c i t y  a t  t h e  f i n a l  s t a g e  w i l l  be i n  
t h e  r a n g e  o f  14 m i l l i o n  l i t r e s  p e r  y e a r .  T h i s  p r o j e c t  i s  s t i l l  a t  
t h e  p r e l i m i n a r y  s t a g e  however.  

S t a t e m e n t  o f  N a t i o n a l  Energy  P o l i c i e s .  

S i n c e  a  c o n t i n u o u s  and s u f f i c i e n t  s u p p l y  o f  e n e r g y  i s  one o f  t h e  
m a j o r  f a c t o r s  i n f l  u e n c i n g  s o c i a l  deve lopment  and economic g row th ,  
and s i n c e ,  i n  t h e  s p e c i f i c  s i t u a t i o n  o f  Swaz i l and ,  t h e r e  may be 
f u t u r e  c o n s t r a i n t s  on t h e  a v a i l  a b i l  i t y  o f  p r i m a r y  and secondary  
e n e r g y  ( a s  a  r e s u l t  o f  changed p o l i t i c a l  s i t u a t i o n s  i n  Sou the rn  
A f r i c a ) ,  t h e  n a t i o n a l  ene rgy  p o l i c y  has been o u t l i n e d  by  t h e  
Government o f  Swaz i l and ,  t h r o u g h  t h e  M i n i s t r y  o f  Commerce, 
I n d u s t r y ,  Mines and Tou r i sm.  

The s t r a t e g y  o f  d e v e l o p i n g  t h i s  s e c t o r  i s  d e t e r m i n e d  by  t h e  
f o l l o w i n g  g e n e r a l  o b j e c t i v e  as l a i d  o u t  i n  t h e  T h i r d  N a t i o n a l  
Devel  opment P1 an: 1978-79 t o  1982-83. 

1. To c o n t i n u e  t o  expand and r e i n f o r c e  e l e c t r i c i t y  s u p p l i e s  t o  
meet  t h e  g r o w i n g  demand t h r o u g h o u t  t h e  c o u n t r y .  

2.  To make t h e  b e s t  use o f  S w a z i l a n d ' s  c o a l  and w a t e r  r e s o u r c e s  
f o r  power g e n e r a t i o n .  

3.  To a c h i e v e  independence o f  e l e c t r i c i t y  s u p p l y  as q u i c k l y  as 
i s  economica l  l y  f e a s i b l e .  

The Government o f  S w a z i l a n d  commiss ioned an ene rgy  m a s t e r p l a n  
w h i c h  has r e c e n t l y  been comp le ted .  T h i s  w i l l  f o r m  t h e  b a s i s  o f  
t h e  Government 's  f u t u r e  ene rgy  p o l i c y ,  hence some o f  t h e  
i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  pape r  mus t  be r e g a r d e d  as b e i n g  
p r o v i s i o n a l  . 



ENERGY DEVELOPMENT I N  THE UNITED REPUBLIC 
OF TANZANIA. 

Tanzania has s i g n i f i c a n t  energy resources  b u t  these r e c e i v e d  
i n s u f f i c i e n t  a t t e n t i o n  p r i o r  t o  t h e  1973 energy c r i s i s .  These 
resources  i n c l  ude h y d r o - e l e c t r i c i  t y  , coa l  , n a t u r a l  gas, 
geothermal energy, biomass, fuelwood and charcoa l .  

The o b j e c t i v e  o f  energy p l a n n i n g  i n  Tanzania i s  t o  ensure t h a t  
i t s  energy demands a r e  met i n  t h e  most economic and s o c i a l l y  
accep tab le  manner, w i t h  an emphasis on r e d u c i n g  o i l  i m p o r t s  t o  a  
suppor tab le  l e v e l .  T h i s  can be achieved by expanding t h e  
ind igenous  s u s t a i n a b l e  energy suppl i e s  through c a r e f u l  
a p p l i c a t i o n  o f  an a p p r o p r i a t e  m i x  o f  proven techno log ies .  
Achievement o f  t h i s  o b j e c t i v e ,  however, has been and con t inues  t o  
be c o n s t r a i n e d  by an i n s u f f i c i e n t  q u a l i t y  and q u a n t i t y  o f  
manpower, techno log ies  and f i n a n c i a l  resources.  

Energy A d m i n i s t r a t i o n .  

A l though t h e  M i n i s t r y  o f  Water and Energy has o v e r a l l  
respons i  b i l  i t y  f o r  energy, v a r i o u s  aspects  o f  energy r e 1  a t e d  
i ssues  a r e  d e a l t  w i t h  by  severa l  d i f f e r e n t  agencies.  Development 
o f  wa te r  resources,  hydrocarbons and e l e c t r i c i t y  a r e  d e a l t  w i t h  
by the  M i n i s t e r  o f  Water and Energy. E f f o r t s  t o  e x p l o i t  coal  
resources  a r e  planned, superv ised  and co- ord ina ted  by  t h e  
M i n i s t r y  o f  M i n e r a l s .  Fuelwood resources  a r e  managed by  t h e  
M i n i s t r y  o f  N a t u r a l  Resources w i t h i n  t h e  d i r e c t o r a t e  o f  F o r e s t r y .  
Development o f  v i l l a g e  woodlots  i s  superv ised  by t h e  Prime 
M i n i s t e r ' s  O f f i c e .  The research  and imp lementa t ion  o f  p i l o t  
p r o j e c t s  on new and renewable forms o f  energy i s  l a r g e l y  c a r r i e d  
o u t  by i n s t i t u t i o n s  such as t h e  U n i v e r s i t y  o f  Dar es Salaam, t h e  
Small Scale I n d u s t r i a l  Development O r g a n i s a t i o n  (SIDO) and the  
Tanzania N a t i o n a l  S c i e n t i f i c  Research Counci l  (UTAFITI) . 

The M i n i s t r i e s  formul  a t e  p01 i c y  f o r  t h e  e x p l o i t a t i o n  o f  s p e c i f i c  
energy resources  under t h e i r  charge. They a l s o  p l a y  a  key r o l e  i n  
i d e n t i f y i n g  t h e  ma jo r  inves tment  op t ions ,  i n  a p p r a i s i n g  these 
o p t i o n s  and i n  a s s i g n i n g  p r i o r i t i e s ,  i n  s e c u r i n g  government 
approval f o r  investment ,  and a r r a n g i n g  f o r  f i n a n c i n g .  Under t h e  
s u p e r v i s i o n  and guidance o f  t h e  M i n i s t r i e s ,  t h e  P a r a s t a t a l s  
implement t h e  p r o j e c t s  and programmes. 

I n  t h e  p e t r o l  eum sec to r ,  t h e  Tanzania Petro leum Development 
Corpora t ion  (TPDC), a  P a r a s t a t a l  w h o l l y  owned by  t h e  government, 
i s  i n  charge o f  programmes f o r  t h e  e x p l o r a t i o n  and development o f  
o i l  and n a t u r a l  gas. I t  a1 so i m p o r t s  crude o i l  and arranges f o r  
r e f i n i n g  i t  i n t o  t h e  d e s i r e d  p r o p o r t i o n s  o f  p roduc ts  a t  t h e  TIPER 
Ref ine ry ,  and d i s t r i b u t e s  i t  through t h e  f i v e  o i l  d i s t r i b u t i o n  



companies (BP, AGIP, ESSO, CALTEX and TOTAL) bes ides  d i s t r i b u t i n g  
d i r e c t l y  t o  c e r t a i n  s e l e c t e d  remote areas. Government owns 50 p e r  
c e n t  o f  t h e  shares i n  TIPER and 50 p e r  c e n t  i n  AGIP, w h i l e  a l l  
t h e  shares i n  ESSO, CALTEX and TOTAL a r e  p r i v a t e l y  owned. 

Tanzania E l e c t r i c  Supply Company L t d  (TANESCO), a  P a r a s t a t a l  
w h o l l y  owned by t h e  Government, i s  i n  charge o f  generat ion,  
t ransmisson and d i s t r i b u t i o n  o f  e l e c t r i c i t y  th roughou t  t h e  
coun t ry .  P r e s e n t l y  i t  i s  a l s o  i n  charge o f  r u r a l  e l e c t r i f i c a t i o n .  
R u f i  ji Basin Development A u t h o r i t y  (RUBADA) i s  a  P a r a s t a t a l  
c r e a t e d  t o  p l a n  and manage t h e  wate r ,  l a n d  and o t h e r  resources o f  
t h e  R u f i j i  r i v e r  bas in ,  and i s  a u t h o r i s e d  t o  p lan,  c o n s t r u c t  and 
opera te  hydro p r o j e c t s  w i t h i n  t h e  b a s i n .  

S t a t e  M i n i n g  C o r p o r a t i o n  (STAMICO), a  w h o l l y  government-owned 
p a r a s t a t a l  o r g a n i s a t i o n  under t h e  M i n i s t r y  o f  M inera ls ,  i s  i n  
charge o f  t h e  development o f  coa l  resources  i n  t h e  coun t ry .  
Research and development on new and renewable forms o f  energy, 
such as b iogas,  w ind  energy and s o l a r  energy, a r e  a l s o  under taken 
by  i n s t i t u t i o n s  l i k e  t h e  U n i v e r s i t y  o f  Ear es Salaam; Small Scale 
I n d u s t r i  a1 Development O r g a n i s a t i o n  (SIDO); and Tanzania Na t iona l  
S c i e n t i f i c  Research Counci l  (UTAFITI) .  

Sources o f  Energy. 

There a r e  e s s e n t i a l l y  t h r e e  forms o f  p r i m a r y  energy consumed i n  
Tanzania: o i l ,  hydro  and fuelwood. I n  1980 t h e i r  requi rements 
were r o u q h l y  7 p e r  cen t ,  2 p e r  c e n t  and 91  p e r  c e n t  r e s p e c t i v e l y .  - .  
I n  term; o f  q u a n t i t i e s ,  they  amounted t o  about  760;000 ton;, 
170,000 tons and 9,500,000 tons o f  o i l  e q u i v a l e n t  r e s p e c t i v e l y .  

Commerci a1 Sources o f  Energy. 

Tanzania s t i l l  depends h e a v i l y  on impor ted  o i l .  The c o n t r i b u t i o n  
o f  o i l  i n  secondary energy fo rm was 97 per  c e n t  o f  t o t a l  
commercial energy consumption i n  1960, 95 p e r  c e n t  i n  1973 and 
about  90 per  c e n t  i n  1980. E l e c t r i c i t y  was o n l y  2.2 pe r  c e n t  o f  
t h e  t o t a l  commercial energy consumption i n  1960 b u t  t h i s  
c o n t r i b u t i o n  i n c r e a s e d  t o  4.8 p e r  c e n t  i n  1973, and by 1980 i t  
was about  9  p e r  c e n t .  A t  p r e s e n t  coa l  p l a y s  a v e r y  smal l  r o l e  as 
an energy source, s i n c e  t h e r e  i s  o n l y  a smal l  mine p roduc ing  
about  7,000 tons p e r  annum. The inc reased  share o f  e l e c t r i c i t y  i n  
t h e  t o t a l  commercial energy consumption has been a t t r i b u t e d  t o  a 
success fu l  d r i v e  t o  develop hydro power sources and 
i n t e r c o n n e c t i o n s  o f  ma jo r  towns t o  t h e  n a t i o n a l  g r i d .  

1. O i l  
P r i o r t o  1977, crude o i l  and r e f i n e d  pe t ro leum produc ts  were 
impor ted  by t h e  f i v e  o i l  companies i n  Tanzania. S ince 1977 TPDC 
has been i m p o r t i n g  a l l  c rude o i l  requi rements,  w h i l e  the  o i l  



companies a r e  a1 l owed t o  i m p o r t  t h e  d e f i c i t  pe t ro leum produc ts  
and l u b r i c a n t s .  The Pers ian  G u l f  c o u n t r i e s  have been Tanzania 's  
t r a d i t i o n a l  source o f  crude o i l .  C u r r e n t l y ,  crude o i l  purchase 
c o n t r a c t s  have been s igned  w i t h  t h e  n a t i o n a l  o i l  companies o f  Abu 
Dhabi and Q u a t a r  on an annual b a s i s .  TPDC was f o r m e r l y  i m p o r t i n g  
crude o i l  f rom I r a n  and I r a q  b u t  t h e  purchas ing  c o n t r a c t s  had t o  
be terminated,  because o f  t h e  t u r b u l e n t  s i t u a t i o n  i n  I r a n  and the  
war between I r a n  and I r a q .  

2 .  N a t u r a l  Gas 
S i g n i f i c a n t  d e p o s i t s  o f  n a t u r a l  gas have been found  i n  Tanzania. 
41- b i l l  i o n  c u b i c  metres o f  gas have so f a r  been con f i rmed a t  
Songo Songo. More r e c e n t l y ,  n a t u r a l  gas has been d iscovered  a t  
Kimbi ji (abou t  40 k i l o m e t e r s  f rom Dar es Salaam). The K i m b i j i  
r e s e r v e  i s  e s t i m a t e d  t o  c o n t a i n  130 b i l l i o n  c u b l i c  metres o f  gas. 
These f i n d i n g s  suggest  t h a t  i t  i s  w e l l  w o r t h w h i l e  c o n t i n u i n g  t o  
appra ise  t h e  hydrocarbon resources o f  t h e  coun t ry .  F u r t h e r  
e x p l o r a t o r y  work f o r  b o t h  o i l  and gas, and s t u d i e s  f o r  
u t i l i z a t i o n  o f  t h e  gas resources a l r e a d y  d iscovered,  a r e  be ing  
c a r r i e d  o u t .  A  d e c i s i o n  has a l r e a d y  been taken by  t h e  Government 
t o  b u i l d  an ammonialurea p l a n t  u s i n g  t h e  n a t u r a l  gas a t  Songo 
Songo. The p l a n t  i s  p lanned t o  produce 345,000 MT/year o f  ammonia 
and 520,000 MT/year o f  urea, m a i n l y  f o r  e x p o r t .  

3. E l e c t r i c i t y  
The p r e s e n t  system c o n s i s t s  o f  a  t r a n s m i s s i o n  g r i d  i n  t h e  coas ta l  
area and n o r t h - e a s t ,  and a  s e r i e s  o f  i s o l a t e d  g e n e r a t i o n  and 
d i s t r i b u t i o n  f a c i l i t i e s  each s u p p l y i n g  power t o  i t s  own l i m i  t e d  
area.  

The g r i d  system i n t e r c o n n e c t i n g  Dar es Salaam, Morogoro, Tanga, 
Moshi and Arusha was formed i n  1975, when t h e  220 kV l i n e  system 
f rom K i d a t u  t o  Dar es Salaam and t h e  132 kV l i n e  f rom Hale t o  
Moshi were completed. I n  1980 t h e  system was f u r t h e r  extended by 
a  132 kV submarine c a b l e  connec t ion  t o  t h e  I s l a n d  o f  Zanzibar .  
The g r i d  s u p p l i e s  about  80 p e r  c e n t  o f  t h e  n a t i o n a l  demand, f rom 
h y d r o e l e c t r i c  power s t a t i o n s  a t  K ida tu ,  Pangani f a 1  l S, Ha1 e  and 
Nyumba y a  Mungu (NYM), and f rom a  thermal power s t a t i o n  i n  t h e  
Dar es Salaam suburb o f  Ubungo. The rema in ing  20 p e r  c e n t  i s  
s u p p l i e d  by i s o l a t e d  d i e s e l  power s t a t i o n s .  Most o f  t h e  g r i d  
operates a t  132 kV, excep t  t h a t  power f rom K i d a t u  i s  t r a n s m i t t e d  
t o  Dar es Salaam th rough  Morogoro a t  220 kV. The 220 kV system i s  
c u r r e n t l y  b e i n g  extended f rom K i d a t u  th rough  I r i n g a  and M u f i n d i  
t o  Mbeya. A t  p r e s e n t  t h e r e  i s  s u r p l u s  power on t h e  i n t e r c o n n e c t e d  
g r i d  wh ich  i s  es t imated  t o  be s u f f i c i e n t  t o  meet demand on the  
extended g r i d  t o  t h e  y e a r  1987. I n  t h e  meantime, areas n o t  
reached by t h e  g r i d  c o n t i n u e  t o  s u f f e r  power shor tage,  l a r g e l y  on 
account o f  shor tage  o f  f u e l  and spare p a r t s  f o r  t h e  i s o l a t e d  
power s t a t i o n s .  S i x t e e n  i s o l a t e d  power s t a t i o n s  a r e  d i s t r i b u t e d  
th roughou t  Tanzania and can be g e o g r a p h i c a l l y  grouped as 
f o l l o w s : -  



- North-West: 
Compr is ing Dodoma, Mpwapwa, Singida,  Shinyanga, Tabora, 
Kigoma, Mwanza, Musoma and Bukoba. 

- South-West: 
Comprising I r i n g a ,  Mbeya, Tukuyu, Njombe, Tunduma,Sumbawanga 
and Songea. 

- South-East:  
Compri s i  ng L i  n d i  , Mtwara, Nachingwea and M a f i a  I s 1  and 

The i s o l a t e d  power s t a t i o n s  range i n  i n s t a l l e d  c a p a c i t y  f rom 425 
kV a t  Mpwapwa t o  27000 kV a t  Mwanza, as i n d i c a t e d  i n  Annex 1. 
Most o f  t h e  s t a t i o n s  r e l y  on d i e s e l  genera to rs  b u t  t h e r e  a re  two 
smal l h y d r o e l e c t r i c  i n s t a l  l a t i o n s  a t  Tosamaganga i n  I r i n g a ,  
l . l M W ,  and M o a l i z i  i n  Mbeya, 380KW. The i s o l a t e d  s t a t i o n s  a r e  
separated f rom each o t h e r  and f rom t h e  g r i d  system by d is tances  
o f  200km o r  more. 

The t o t a l  i n s t a l l e d  c a p a c i t y  i s  372.4 MW, o f  which 249.2 i s  
h y d r o e l e c t r i c  and 123.2 i s  d i e s e l  c a p a c i t y .  The g e n e r a t i n g  
c a p a c i t y  o f  t h e  i n t e r c o n n e c t e d  g r i d  i s  309MW, o f  wh ich  247.66 i s  
hydro and 61.64 i s  thermal  back-up. By mid  1983 t h e  c o u n t r y ' s  
t o t a l  g e n e r a t i n g  c a p a c i t y  w i l l  r i s e  t o  409.2 MW, by t h e  a d d i t i o n  
o f  38.4MW o f  d i e s e l  power by  way o f  a d d i t i o n s  t o  t h e  e x i s t i n g  
thermal s t a t i o n s  and new s t a t i o n s .  

Tanzania i s  f o r t u n a t e  i n  hav ing  a  number o f  p o t e n t i a l  hydropower 
resources  than can s a t i s f y  the  c o u n t r y ' s  power requi rements f o r  
many years .  The t o t a l  h y d r o e l e c t r i c  p o t e n t i  a1 has been es t imated  
t o  be abou t  3800 MW w i t h  abcut  19,000 GWH p e r  y e a r .  O f  t h i s  
p o t e n t i a l ,  o n l y  247 MW has been developed. The major  
h y d r o e l e c t r i c  p o t e n t i a l s  a re  found i n  t h e  R u f i j i  R i v e r  Basis .  By 
f a r  t h e  l a r g e s t  s i n g l e  hydropower p o t e n t i a l  i s  a t  S t i e g l e r ' s  
Gorge on t h e  R u f i  j i  R i v e r ,  which i s  es t imated  t o  have a  p o t e n t i a l  
o f  2100MW. 

4. 
Tanzania i s  f o r t u n a t e  i n  t h a t  i t  has ma jo r  coal  resources.  Nine 
cod1 f i e l d s  have been i d e n t i f i e d  i n  t h e  sou thern  p a r t  o f  t h e  
coun t ry .  The o n l y  o p e r a t i n g  coal  mine i n  Tanzania i s  i n  I l i m a  
where an i s o l a t e d  seam i n  the  Songwe-Kiwira Coal f i e l d  i s  be ing  
mined. Present  p r o d u c t i o n  a t  t h e  c o l l i e r y  i s  about  7000 tons per  
y e a r  and t h e r e  a re  p l a n s  t o  r a i s e  t h i s  t o  20,000 tons  per  year .  
The p r i n c i p a l  customers f o r  t h e  coal  a r e  l o c a l  t e a  es ta tes .  
D e t a i l e d  g e o l o g i c a l  e x p l o r a t i o n  and d r i  l l i n g  has i d e n t i f i e d  l a r g e  
resources  i n  Songwe-Kiwira and Mchuchuma. The e s t i m a t e d  reserves  
i n  each o f  these coal  f i e l d s  a r e  about  500 m i l l i o n  tons.  



ANNEX l 

Genera t ing  F a c i l i t i e s - I s o l a t e d  Systems. 

Power S t a t i o n  No.of Generat ing Capac i t y  (kW) 
L o c a t i o n  TY pe U n i t s  I n s t a l  l e d  A v a i l  a b l e  

Bukoba 
Dodoma 
Iri nga 
I r i  rlga 
K i  abakar i  
K i  goma 
K i l w a  Masoko 
L i  n d i  
Maf ia  I s l a n d  
Mbeya 
Mbeya 
Mpwapwa 
Mtwara 
Musoma 
Mwanza 
Nachi ngwea 
Shinyanga 
S i  n g i  da 
Songea 
Sumbawanga 
Tabora 
Tukuyu 
Tunduma 
Kondoa 
Babat i  
Njombe 

D iese l  
D iese l  
Hydro 
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
Hydro 
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  
D iese l  

1,030 
1,980 
1,220 
700 
400 
580 
600 
N i l  
680 
270 

2,080 
345 

1,200 
6,000 
15,000 

400 
1,300 
480 
530 
875 

1,600 
1,050 
225 
555 
555 

1,500 



P o t e n t i a l  markets  f o r  coal  e x i s t  i n  t h e  coun t ry .  Cement 
manufacture, tea-making, tobacco c u r i n g ,  br ick-making,  paper and 
p u l p  manufacture, and thermal power g e n e r a t i o n  a r e  among the  few 
immediate uses o f  coa l  i n  t h e  c o u n t r y .  Bu t  heavy inves tment  and a 
l o n g  l e a d  t ime i s  r e q u i r e d  f o r  t h e  development o f  t h e  coal  mines. 

Non-commercial Sources o f  Energy. 

Fuelwood and charcoa l  a r e  t h e  two m a j o r  t ypes  o f  non-commercial 
energy used i n  the2coun t ry .  Tanzania main1 and has a t o t a l  l and 
area o f  883,343 km w i t h  about  50 p e r  c e n t  o f  t h e  l a n d  under 
f o r e s t  cover .  I n  aggregate, t h e  c o u n t r y  i s  expected t o  have 
enough b a s i c  f o r e s t  goods and s e r v i c e s ;  however, i n  l o c a l i s e d  
areas t h e r e  i s  an acu te  shor tage o f  b a s i c  f o r e s t  goods. The 
n a t u r a l  f o r e s t s  wh ich  supp ly  fue lwood and charcoal  t o  t h e  f a s t  
growing p o p u l a t i o n  a r e  t h e  savanna and i n t e r m e d i a t e  wood1 ands. 
These f o r e s t s  have low annual yolume increments which a r e  
es t imated  t o  range between 1 - 2m s o l i d  round wood per  hec ta re  
p e r  annum. 

The p o t e n t i a l  supp ly  o f  fue lwood and charcoal  f rom t h e  e x i s t i n g  
nej tura l  f o r e s t s  i n  1981 was e s t i m a t e d  t o  be about  19 m i l l i g n  
m ,wh i le  t h e  t o t a l  consumption was e s t i m a t e d  t o  be 34 m i l l i o n  m . 
There i s  a  wide gap between p o t e n t i a l  supp ly  and demand, 
consequent1 y  l e a d i n g  t o  d e f o r e s t a t i o n ,  which i s  ex tend ing  r a p i d 1  y 
outwards f rom dense1 y- popul  a t e d  r e s i  d e n t i  a1 areas. 

Being a renewable energy resource  which can be produced w i t h i n  
t h e  coun t ry ,  i t  i s  env isaged t h a t  fue lwood w i l l  c o n t i n u e  t o  be 
t h e  main source o f  domestic energy i n  Tanzania f o r  severa l  years.  
However, acu te  shor tage  o f  fue lwood and charcoa l  a r e  i n e v i t a b l e  
due t o  t h e  h i g h  i n t e n s i t y  o f  c l e a r i n g  o f  n a t u r a l  f o r e s t s  go ing  
on. Fuelwood s c a r c i t y  i s  be ing  exper ienced  i n  many reg ions  o f  
Tanzania, which, i f  a l l o w e d  t o  con t inue ,  w i l l  render  more s e r i o u s  
socio-economic problems, m a i n l y  s o i l  degrada t ion  accompanied by a 
r e d u c t i o n  i n  a g r i c u l t u r a l  p roduc t ion ,  which c o u l d  l e a d  t o  f o o d  
shor tages f o r  t h e  r a p i d l y  i n c r e a s i n g  pcpul a t i  on. E f f o r t s  a re  t o  
be made t o  p l a n t  more t r e e s  th roughou t  t h e  c o u n t r y  as an i n t e g r a l  
p a r t  o f  sound socio-economi c  development. C o n t r i b u t i o n  by o t h e r  
forms o f  non-commercial energy such as s o l a r ,  wind, biogas, e t c  
a r e  n e g l i g i b l e  a t  p resen t .  Bu t  research  and development work i s  
a l r e a d y  be ing  under taken t o  i n c r e a s e  t h e  use o f  such renewable 
forms o f  energy. S o l a r  energy i s  used i n  c e r t a i n  p a r t s  o f  the  
coun t ry ,  f o r  c r o p  d r y i n g .  Wind energy i s  used f o r  pumping wate r  
i n  v i l l a g e s .  

E s t i m a t i n g  N a t i o n a l  Demand For  Energy. 

At tempts a r e  be ing  made t o  prepare a n a t i o n a l  energy balance. But  
l a c k  o f  da ta  on supp ly  and demand o f  t h e  v a r i o u s  forms o f  energy 
make i t  d i f f  i c u l  t t o  p repare  t h e  energy b a l  ance. 



The h i g h  c o s t  o f  o i l  i m p o r t s  and f o r e i g n  exchange c o n s t r a i n t s  
have l e d  t h e  government t o  i n t r o d u c e  c o n s e r v a t i o n  measures, such 
as r a t i o n i n g  o f  pe t ro leum products ,  p r i c i n g  and a  Sunday d r i v i n g  
ban. R e s t r i c t i o n  on t h e  i m p o r t a t i o n  o f  motor  v e h i c l e s  has l i m i t e d  
t h e  consumption o f  g a s o l i n e .  Because o f  t h e  a u s t e r i t y  measures 
be ing  taken, t h e  a c t u a l  consumption o f  pe t ro leum produc ts  does 
n o t  r e f l e c t  t h e  t r u e  demand f o r  t h e  p roduc ts  i n  t h e  c o u n t r y .  I n  
1978, a  French consu l tancy  f i r m ,  BEICIP, a t tempted t o  c a r r y  o u t  a  
market  su rvey  as a  b a s i s  f o r  a  f e a s i b i l i t y  s tudy  on t h e  TIPER 
r e f i n e r y  expansion.  TPDC update t h e  s t u d y  f rom t ime t o  t ime.  
Annex 2 shows how pe t ro leum produc ts  consumption has evo lved  
d u r i n g  t h e  years  between 1975 and 1981. Cons ider ing  t h a t  o i l  
p r i c e s  w i l l  r i s e  i n  t h e  l o n g  term and c o n s e r v a t i o n  measures a r e  
s t i l l  i n  f o r c e ,  an a t t e m p t  has been made t o  f o r e c a s t  t h e  demand 
up t o  t h e  y e a r  1990, keeping i n  mind t h e  economic problems t h e  
c o u n t r y  i s  f a c i n g .  These es t imates  a r e  shown a t  Annex 3.  

I n f o r m a t i o n  i s  a v a i l  a b l e  on sa les  o f  d i f f e r e n t  pe t ro leum produc ts  
b u t  i n f o r m a t i o n  on t h e  end-use o f  each p r o d u c t  i s  n o t  r e a d i l y  
a v a i l a b l e .  An a t t e m p t  t o  e s t i m a t e  t h e  consumption o f  each p r o d u c t  
by  s e c t o r  i s  p resen ted  i n  Annex 4. 

The demand p rogress  o f  t h e  e l e c t r i c a l  system i n  t h e  c o u n t r y  was 
c a r r i e d  o u t  two y e a r s  ago by M/s Acres I n t e r n a t i o n a l  o f  Canada, 
through an e x t e n s i v e  a n a l y s i s  o f  i n d u s t r i a l  and n o n - i n d u s t r i a l  
consumption over  a  p e r i o d  o f  35 years  i . e .  up t o  t h e  y e a r  2015. 
The s h o r t  te rm f o r e c a s t  (1980 - 1985) was developed f rom an 
a n a l y s i s  o f  h i s t o r i c a l  energy sa les,  t h e  n a t i o n a l  i n d u s t r i a l  
s t r a t e g y  and by  c o n s i d e r a t i o n  o f  f o r t h c o m i n g  energy-consuming 
p r o j e c t s .  Beyond 1985, t h e  f o r e c a s t  was e x t r a p o l a t e d  t o  t h e  y e a r  
2015 u s i n g  g rowth  r e l a t i o n s h i p s  based on an a n a l y s i s  o f  
h i s t o r i c a l  demand and t h e  expected long- te rm economic growth. The 
system growth r a t e  was expected t o  be 9.8 p e r  c e n t  a n n u a l l y  up t o  
t h e  y e a r  1985, and t h e r e a f t e r  5.5 p e r  c e n t  p e r  annum t o  t h e  y e a r  
2015. 

I n  o r d e r  t o  determine the  r e a l  i s t i c  and o p t i o n a l  g e n e r a t i o n  
development, i n  t h e  l i g h t  o f  t h e  p r e s e n t  economic s i t u a t i o n ,  a  
rev iew o f  t h e  l o a d  f o r e c a s t  was r e c e n t l y  conducted by  TANESCO by 
re- assess ing  t h e  s t a t u s  o f  s p e c i f i c  on- going i n d u s t r i e s  and 
envisaged development up t o  1985, i n  terms o f  ou tpu t ,  f i n a n c i n g ,  
des ign  and c o n s t r u c t i o n  progress,  and raw m a t e r i a l s  i n p u t .  The 
r e s u l t s  r e v e a l  t h a t  e l e c t r i c a l  energy growth r a t e  i s  expected t o  
be 8 p e r  c e n t  p e r  annum f o r  t h e  t e n  y e a r  p e r i o d  beg inn ing  i n  
1981. 

The p r i n c i p a l  source o f  f u e l  f o r  over  90 p e r  c e n t  o f  Tanzania 's  
p o p u l a t i o n  i s  wood. I n  t h e  r u r a l  areas, i t  i s  m a i n l y  used as 
f i r e w o o d  and i n  t h e  urban areas i t  i s  used as charcoa l .  About 95 
per  c e n t  o f  t h e  c o u n t r y ' s  wood consumption i s  f o r  f u e l .  I n  t h e  
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n e x t  two decades no s u b s t a n t i a l  change i n  t h i s  dependence on f u e l  
i s  envisaged. A t  p resen t ,  some kerosene i s  used f o r  cooking, b u t  
r i s i n g  p r i c e s  a r e  s c a r c e l y  l i k e l y  t o  r e s t r i c t  any ma jo r  i n c r e a s e  
i n  t h e  use o f  t h i s  f u e l .  E l e c t r i c i t y  and coa l  may a l s o  be used 
f o r  cook ing  t o  a  l i m i  t e d  e x t e n t .  

Fuelwood i n  most cases i s  c o l l e c t e d  f r e e  f rom nearby f o r e s t s  by  
v i l l a g e r s  and, as such, v e r y  l i t t l e  r e c o r d  i s  k e p t  on consumption 
l e v e l  S .  However, a v a i l a b l e  es t imates  by  t h e  M i n i s t r y  o f  N a t u r a l  
Resources i n d i c a t e  t h a t  pe r  c a p i t a  average annyal consumption o f  
fuelwood f o r  domestic purposes i s  about  2.0m .. The consumpSion 
v a r i e s  s i g n i f i c a n t j y  f rom r e g i o n  t o  reg ion ,  rang ing3 f rom 0.7m i n  
Dodoma, and 0.9m i n  Mwanza and Shinyanga t o  2.6m i n  t h e  Tanga 
and Mbeya Regions. The v a r i a t i o n  i s  m a i n l y  due t o  a v a i l a b i l i t y  o f  
fuelwood, cooking h a b i t s  and c l i m a t i c  c o n d i t i o n s .  

Fuelwood i s  a l s o  used f o r  tobacco g u r i n g ,  t e a  d r y i n g  and f i s h  
smoking. I t  i s  es t imated  t h a t  50-60m o f  fue lwood i s  be ing  used 
annual l y  f o r  b r i c k  burn ing .  However, t h e  fue lwood consumption f o r  
b r i c k  b u r n i n g  i s  i n c r e a s i n g  m a i n l y  i n  those areas near  t o  f o r e s t  
resources .  Limestone b ~ r n i n g , ~  ceramics and p o t t e r y  consume on 
average a n n u a l l y  about  270,000m o f  fue lwood.  

Est imates o f  n a t i o n a l  demand f o r  t h e  above energy forms a r e  v e r y  
d i f f i c u l  t t o  make, p a r t i c u l a r l y  those r e 1  a t i n g  t o  fuelwood, 
l a r g e l y  on account  o f  t h e  l i m i t e d  q u a n t i t y  and q u a l i t y  o f  
necessary resources .  The need t o  e s t i m a t e  energy demand f o r  
Tanzania i s ,  however, becoming i n c r e a s i n g l y  r e a l i s e d  by t e c h n i c a l  
p lanners  and t h e  government, and i t  i s  env isaged t h a t  t h e  p r e s e n t  
es t imates  w i l l  be improved upon as t h e  n a t i o n a l  resources base, 
i n c l u d i n g  manpower, techno logy  and funds, improves w i t h  t ime .  

Cur ren t  Energy P r o j e c t s .  

P e t r o l  eum P r o j e c t s .  
As regards pe t ro leum e x p l o r a t i o n ,  the  government has r e c e n t l y  
g iven  l i cences t o  She1 l, IEDC ( I n t e r n a i o n a l  Energy Development 
C o r p o r a t i o n )  and Agip-Amoco t o  p rospec t  f o r  o i l  and gas i n  
d i f f e r e n t  p a r t s  o f  t h e  coun t ry .  TPDC's d i s c o v e r y  o f  n a t u r a l  gas 
a t  Songo Songo and K i m b i j i  has prompted government e f f o r t s  t o  
seek e x t e r n a l  f i n a n c i a l  ass is tance  f o r  d r i l  i i n g  o f  a d d i t i o n a l  
w e l l s  a t  Songo Songo and Kimbi j i. Petro-Canada and t h e  Opec Fund 
have p ledged t o  p r o v i d e  f i n a n c i a l  a s s i s t a n c e  t o  the  d r i l l i n g  
programme. 

Several s t u d i e s  aimed a t  i d e n t i f y i n g  p r o j e c t s  f o r  government 
c o n s i d e r a t i o n  have been, o r  a r e  c u r r e n t l y  be ing,  under taken.  
These s t u d i e s  i n c l u d e :  



1 . A l t e r n a t i v e  uses o f  n a t u r a l  gas, such as power generat ion,  
p r o d u c t i o n  o f  methanol,  b o t h  f o r  e x p o r t  and convers ion  t o  
gaso l ine ,  and as a  d i r e c t  source o f  energy, e s p e c i a l l y  i n  t h e  
cement i n d u s t r i e s  t o  r e p l a c e  f u e l  o i l .  

2 . R e f i n e r y  Expansion. T h i s  p r o j e c t  env isages t h e  i n s t a l l a t i o n  o f  
a  1 m i l l i o n - t o n n e  p e r  y e a r  atmospher ic  d i s t i l l a t i o n  u n i t  t o  b r i n g  
t h e  r e f i n i n g  c a p a c i t y  t o  about  1 . 6  m i l l i o n  tons o f  l i g h t  crude 
o i l  p e r  y e a r .  S tud ies  on the  p r o j e c t  have been completed b u t  
government has postponed imp lementa t ion  o f  t h e  p r o j e c t  because o f  
t h e  adverse economic s i t u a t i o n  p r e v a i l i n g  i n  t h e  coun t ry ,  as w e l l  
as u n c e r t a i n t y  about  o b t a i n i n g  a  r e l i a b l e  crude o i l  supply  
source. 

3 .B lend ing  Ethanol  w i t h  Gasol ines:  S tud ies  on t h i s  p r o j e c t  have 
been completed and t h e  p r o j e c t  i s  t o  be implemented by t h e  
Nat iona l  Chemical I n d u s t r i e s  Corpora t ion .  A  s i m i l a r  s tudy  i s  
c u r r e n t l y  be ing  under taken by AMBONI group t o  produce ethanol  
f rom s i s a l  waste. The 'gasoh01 ' w i l l  be consumed l o c a l l y .  

4. S tud ies  f o r  t h e  c o n s t r u c t i o n  o f  t h r e e  s t r a t e g i c  s to rage  depots 
a t  Tanga, Mwanza and Makambako t o  p r o v i d e  c a p a c i t y  f o r  60 days 
pe t ro leum produc ts  requi rements f o r  t h e  ne ighbour ing  reg ions .  How- 
ever, because o f  f i n a n c i a l  c o n s t r a i n t s ,  t h i s  p r o j e c t  has n o t  
taken o f f .  

E l e c t r i c  Power P r o j e c t s .  
Mtera Hydropower P r o j e c t .  
Mtera Hydropower P l a n t  i s  t h e  o n l y  hydropower s t a t i o n  t h a t  can be 
developed and commissioned so as t o  be f u l l y  o p e r a t i o n a l  by 1987, 
and thus a v o i d  an envisaged power shor tage f ro in  t h a t  year .  The 
p r o j e c t  i n v o l v e s  t h e  c o n s t r u c t i o n  o f  a  power house w i t h  an 
i n s t a l l e d  c a p a c i t y  o f  80MW, i n t a k e  and t a i l  r a c e  t u n n e l .  

S t i e g l e r ' s  Gorge P r o j e c t .  
T h i s  i s  a  mu1 t i - p u r p o s e  p r o j e c t  w i t h  t h e  o b j e c t i v e s  o f  hydropower 
genera t ion ,  f o o d  c o n t r o l ,  i r r i g a t e d  a g r i c u l t u r e ,  f i s h e r i e s ,  
t o u r i s m  e t c .  The p r o j e c t  would comprise a  conc2etf  a r c h  dam 134m. 
h igh,  t o  fo rm an u l t i m a t e  r e s e r v o i r  o f  1300 km w i t h  an i n s t a l l e d  
g e n e r a t i n g  c a p a c i t y  o f  2100 MW, and w i l l  be implemented i n  f o u r  
phases. The f i r s t  phase wi7 1  i n v o l v e  c o n s t r u c t i o n  o f  the  main dam 
and a  power s t a t i o n  o f  400 MW i n s t a l l e d  c a p a c i t y .  I n  t h e  second 
phase, a  power s t a t i o n  o f  800 MV i n s t a l l e d  c a p a c i t y  w i ?  l be 
c o n s t r u c t e d .  A s e r i e s  o f  saddle dams w i l l  be c o n s t r u c t e d  i n  the  
t h i r d  phase, t o  enable t h e  two power s t a t i o n s  t o  generate t h e i r  
f u l l  c a p a c i t y .  The f o u r t h  and l a s t  phase, which may i n v o l v e  
c o n s t r u c t i o n  o f  a  900 MW power s t a t i o n ,  w i l l  need t o  be s t u d i e d  
i n  g r e a t e r  d e t a i l  p r i o r  t o  implernentat ion.  Assuming the  access 
road  and b r i d g e  w i l l  be completed by 1985, Phase 1 o f  the  p r o j e c t  
c o u l d  be commissioned by 1982, i f  funds c o u l d  be r a i s e d  by mid 
1983, so t h a t  c o n s t r u c t i o n  may beg in  i n  1985. 



Hydropower p r o j e c t s  i n  Kagera Basin and Mara Region. 
A  f e a s i b i l i t y  s tudy  f o r  t h e  Kagera Basin P r o j e c t  - Rusumo F a l l s  
(80MW), i s  be ing  done under t h e  j o i n t  Kagera Basin O r g a n i z a t i o n  
o f  Rwanda, Burundi ,  Uganda and Tanzania; comp le t ion  w i l l  t ake  
some t ime.  D e t a i l e d  i n v e s t i g a t i o n s  o f  Kishanda v a l l e y  (200MW) and 
Kakono (400MW) w i l l  be c a r r i e d  o u t  a t  an a p p r o p r i a t e  da te  i n  t h e  
f u t u r e .  I n  the>meantime, m i n i  hydro s i t e s  a r e  t o  be i d e n t i f i e d  t o  
p r o v i d e  power t o  t h e  Kagera Region. I t  i s  expected t h a t  a  
comprehensive f e a s i b i l i t y  s tudy  f o r  t h e  Mara R i v e r  Power 
Development w i l l  be c a r r i e d  o u t  when funds become a v a i l  ab le .  
These p r o j e c t s ,  when completed, w i l l  f e e d  i n t o  t h e  expanded 
Nat iona l  Power G r i d .  

R u f i  ji Basin Master p1 an f o r  hydropower development. 
RUBADA, a s s i s t e d  by  NORCONSULT o f  Norway, i s  i n  t h e  process o f  
p r e p a r i n g  a  master  p l a n  f o r  t h e  R u f i j i  R i v e r  bas in .  Th is  i n v o l v e s  
c o n s i d e r i n g  a1 l p o s s i b l e  s i t e s  which a r e  a1 ready i d e n t i f i e d ,  as 
w e l l  as new s i t e s  t o  be i d e n t i f i e d .  Once t h i s  p l a n  i s  completed 
i n  mid-1983, then  a  f e a s i b i l i t y  s tudy  w i l l  be under taken f o r  t h e  
p r e f e r r e d  s i  t e .  

Nor th-west  Ex tens ion .  
The Nor th-west  Ex tens ion  o f  the  G r i d  i s  p lanned t o  connect I r i n g a  
- Dodoma - S i n g i d a  - Shinyanga - Mwanza on a  220kV r a d i a l  l i n e ,  
Shinyanga - Tabora and 132kV l i n e  e x t e n s i o n  f rom Mwanza t o  
Musoma. The p l a n  i s  t o  complete t h e  work i n  stages, f rom 1983 t o  
1985. I n t e r e s t  has been i n d i c a t e d  by severa l  donor c o u n t r i e s ,  and 
n e g o t i a t i o n s  f o r  t y i n g  up t h e  f i n a n c i n g  have begun. 

K i d a t u  - Morogoro 220kV Second C i r c u i t .  
I n  t h e  e x i s t i n g  g r i d ,  t h e r e  i s  o n l y  one 220kV l i n e  connec t ing  t h e  
main hydro s t a i o n  a t  K i d a t u  t o  the  r e s t  o f  t h e  g r i d ,  i n c l u d i n g  
the  main l o a d  c e n t r e  o f  Dar es Salaam. Any outage o r  d is tu rbances  
on t h e  l i n e  a f f e c t s  the  e n t i r e  sytem. I n  t h e  f e a s i b i l i t y  s t u d i e s  
f o r  the  K i d a t u  p r o j e c t ,  a  second c i r c u i t  i s  recommended. 
Furthermore, r e c e n t  s t a b i l i t y  s t u d i e s  do e s t a b l i s h  t h e  need f o r  a  
second l i n e .  Another p o i n t  o f  s e r i o u s  concern has been 
maintenance, which i s  a lmos t  imposs ib le ,  due t o  t h e  f a c t  t h a t  p a r t  
o f  t h i s  l i n e  passes through v e r y  d i f f i c u l t  t e r r a i n  i n  t h e  Mikumi 
Na t iona l  Park and t h i s  makes access v e r y  d i f f i c u l t .  

I n  v iew o f  t h e  above, i t  i s  proposed t o  p r o v i d e  a  second c i r c u i t ,  
o f  a 220kV l i n e  between K i d a t u  and Morogoro, and r o u t e  i t  a long 
t h e  road  f rom K i d a t u  t o  Mikumi v i l l a g e  and then a long  t h e  
nat iona- l  hi9hwa.y t o  Morogoro. 

South-eas t Extens ion .  
The South- east  r e g i o n s  o f  Mtwara and L i n d i ,  p r e s e n t l y  f e d  f rom 
d i e s e l  s t a t i o n s ,  a r e  bese t  w i t h  c h r o n i c  problems o f  l a c k  o f  
spares, u n c e r t a i n t y  o f  f u e l  supp ly  e t c .  The l o a d  demand a t  b o t h  



Mtwara and L i n d i  i s  g r o w i n g  f a s t  as a number o f  i n d u s t r i e s ,  
i n c l u d i n g  a  t e x t i l e  m i l l  a t  Mtwara, a r e  p lanned  f o r  
i m p l e m e n t a t i o n  i n  t h e  n e x t  few y e a r s .  A c c o r d i n g l y ,  a  
comprehens ive  l o a d  f o r e c a s t  o f  t h e s e  a reas  has been c a r r i e d  o u t  
w h i c h  shows t h a t  demand w i l l  grow t o  16MW b y  1987. The economic 
a n a l y s i s  c o n c e r n i n g  a  c o n t i n u a t i o n  o f  t he rma l  g e n e r a t i o n  and a  
132kV t r a n s m i s s i o n  l i n e  o p t i o n ,  shows t h a t  t h e  132kV t r a n s m i s s i o n  
l i n e  i s  t h e  o p t i m a l  s o l u t i o n ,  I t  i s ,  t h e r e f o r e ,  p roposed t o  
p r o c e e d  w i t h  t h e  e x t e n s i o n  o f  t h e  t r a n s m i s s i o n  l i n e  f r o m  Dar e s  
Salaam t o  L i n d i  and Mtwara, w i t h  a  s p u r - l  i n e  f r o m  L i r?d i  t o  
Masas i ,  so  as t o  i n t e r c o n n e c t  t h e  towns o f  Newala and Nachingwea 
t h r o u g h  33kV l i n e s .  

G r i d  C o n t r o l  C e n t r e .  
W i t h  t h e  new t r a n s m i s s o n  e x t e n s i o n s  and t h e  p roposed  g e n e r a t i o n  
schemes, sys tem o p e r a t i o n  and c o n t r o l  w i l l  become complex, and 
w i l l  r e q u i r e  a  g r i d  c o n t r o l  c e n t r e  t o  c o o r d i n a t e  g e n e r a t i o n ,  
t r a n s m i s s i o n  and d i s t r i b u t i o n  o f  power, so as t o  o b t a i n  minimum 
e n e r g y  s u p p l y  c o s t s  and opt imum sys tem e f f i c i e n c y .  

M i n i  h y d r o  P r o j e c t .  
F e a s i b i l i t y  s t u d i e s  a r e  b e i n g  u n d e r t a k e n  a t  d i f f e r e n t  i d e n t i f i e d  
l o c a t i o n s  w i t h  t h e  a s s i s t a n c e  o f  Sweden, Norway and F i n l a n d .  

I m p l e m e n t a t i o n  o f  t h e  p r o j e c t s  w i l l  be  s t a r t e d  as soon as t h e  
s t u d i e s  a r e  c o m p l e t e d  and funds  made a v a i l a b l e .  

Songwe - K i w i r a  Coal  P r o j e c t .  
P l a n s  have a l r e a d y  been made b y  t h e  S t a t e  M i n i n g  C o r p o r a t i o n  t o  
e s t a b l i s h  a  c o a l  m i n e  a t  Songwe - K i w i r a ,  t o  p roduce  150,000 t o n s  
o f  c o a l  p e r  annum. An agreement  has a l r e a d y  been s i g n e d  w i t h  t h e  
Ch inese a u t h o r i t i e s  f o r  a s s i s t a n c e  i n  t h e  deve lopment  o f  t h e  
m ine .  The p r o j e c t  i s  e x p e c t e d  t o  s t a r t  t h i s  y e a r  and be comp le ted  
b y  1985.  

P r o j e c t s  on New and Renewable Energy .  
I n s t a l l a t i o n  o f  b i o g a s  p l a n t s  i s  b e i n g  done a t  v a r i o u s  p a r t s  o f  
t h e  c o u n t r y ,  by  t h e  Smal l  I n d u s t r i e s  Deve lopment  O r g a n i z a t i o n  o f  
Tanzan ia .  So f a r ,  45 p l a n t s  have been e r e c t e d  and 9  p l a n t s  a r e  t o  
be c o n s t r u c t e d  t h i s  y e a r .  W i n d m i l l  i n s t a l l a t i o n  f o r  w a t e r  
pumping i s  u n d e r t a k e n  b y  r e g i o n a l  a u t h o r i t i e s ,  where  i t  i s  f o u n d  
t o  be s u i t a b l e .  Research p r o j e c t s  on v a r i o u s  fo rms  o f  new and 
renewab le  e n e r g y  a r e  b e i n g  c a r r i e d  o u t  b y  t h e  U n i v e r s i t y  o f  
Dar-es-Salaam and t h e  N a t i o n a l  S c i e n t i f i c  Research Counc i l  . 

FuelWood P r o j e c t  ( A f f o r e s t a t i o n  Programme). 
S i n c e  1975, i n t e n s i v e  a f f o r e s t a t i o n  e f f o r t s  have been u n d e r t a k e n  
f o r  f u e l w o o d  p r o d u c t i o n .  An e n c o u r a g i n g  upward t r e n d  i n  h e c t a r e s  
o f  l a n d  p l a n t e d  each y e a r  has been expe r i enced ,  as o u t l i n e d  
be1 ow : - 



Year Hectares o f  t r e e s  p1 an ted  

I n  s p i t e  o f  t h e  encouraging t rend,  t h e  c u r r e n t  p l a n t i n g  t a r g e t s  
need t o  be inc reased  t o  20,000 hectareslannum, accompanied by 
m&re e f f i c i e n t  use o f  fuelwood, and encouragement o f  n a t u r a l  
f o r e s t s ,  i n  o r d e r  t o  meet e f f e c t i v e l y  t h e  fue lwood demand, as 
w e l l  as t o  m a i n t a i n  a  sound v e g e t a t i o n  cover .  

Most o f  t h e  p r o j e c t s  ment ioned above have been conceived w i t h  a  
v iew t o  c a t e r i n g  f o r  n a t i o n a l  energy demand. The g r i d  e x t e n s i o n  
and S t i e g l  e r s  Gorge power p r o j e c t s ,  however, bear  g r e a t  p o t e n t i  a1 
as SADCC r e g i o n a l  p r o j e c t s  i n  terms o f  f a c i  l i t a t i n g  i n t e r n a t i o n a l  
l i n k s .  

Energy P1 anni  ng and Development. 

Energy p l a n n i n g  i s  recogn ised  i n  Tanzania t o  have become an 
i m p o r t a n t  i s s u e  i n  deve lop ing  a  comprehensive and i n t e g r a t e d  
energy p o l i c y .  N e i t h e r  p l a n n i n g  n o r  po l i cy- mak ing  can be done i n  
i so l  a t i o n  f rom o v e r a l l  development s t r a t e g i e s .  We have t o  admi t  
t h a t  even though t h e  p l a n n i n g  f o r  t h e  e l e c t r i c a l  s e c t o r  was w e l l  
a t tended  t o ,  based on a  number o f  s tud ies ,  p l a n n i n g  o f  t h e  o t h e r  
energy forms has been l e s s  co- ord ina ted .  I t  i s  s t r o n g l y  f e l t  t h a t  
t h e r e  i s  a  need f o r  deve lop ing  a  framework w i t h i n  which t h e  
programmes f o r  a l l  energy sub- sectors a r e  i n t e g r a t e d .  As a  f i r s t  
s t e p  towards t h i s ,  a t tempts  a r e  be ing  made t o  fo rm a  n a t i o n a l  
energy b a l  ance. 

E l e c t r i c  Power Sec to r .  
The p r i n c i p a l  p l a n n i n g  o b j e c t i v e  i n  t h e  power s e c t o r  i s  t h e  
p r o v i s i o n  o f  adequate e l e c t r i c  energy a t  l e a s t  c o s t .  T h i s  i s  
ach ievab le  i f  g e n e r a t i o n  p1 anning i s  based on max im iz ing  
ind igenous resources  and i n t e r c o n n e c t i n g  c u r r e n t l y  i s o l a t e d  l o a d  
c e n t r e s  t o  t h e  g r i d .  

S t ra tegy .  
The development s t r a t e g y  must c l e a r l y  recogn ize  t h e  f o l l o w i n g  
b a s i c  f a c t s :  

1. A  c a r e f u l  s e l e c t i o n  o f  energy resources  t o  determine t h e  
p r i o r i t y  and sequence o f  development, keeping i n  v iew among 
o t h e r  t h i n g s :  



The l e a d  t i m e  necessary f o r  t h e  development o f  v a r i o u s  
g e n e r a t i o n  schemes f rom concep t ion  t o  f u l l  opera t ion ;  

The c a p i t a l  i nves tment  requ i rements  o f  each genera t ion  
scheme, as w e l l  as t o t a l  annual cos ts ;  

The p o s s i b l e  impac t  o f  t h e  p r o j e c t  on t h e  environment; 

2. A power s t r a t e g y  p a r a l l e l  t o  t h e  Government's d e l i b e r a t e  
d e c e n t r a l  i z a t i  cn  o f  t h e  i n d u s t r i  a1 base i s  necessary, t o  
p r o v i d e  t h e  r e q u i s i t e  amounts o f  power t o  t h e  i n d u s t r i e s  
b e i n g  e s t a b l i s h e d  th roughou t  t h e  c o u n t r y .  

3. I n  t h e  a g r i c u l t u r a l  sec to r ,  t h e  c u r r e n t  f i v e - y e a r  p l a n  
env isages t h e  development o f  e x t e n s i v e  i r r i g a t i o n  schemes 
th roughou t  t h e  coun t ry ,  i n c l u d i n g  t h e  es tab l i shment  o f  
agro-mechanised systems and r e - i n f o r c e m e n t  o f  a g r o- r e l a t e d  
i n d u s t r i e s .  

4. The p o s s i b i l i t y  o f  deve lop ing  t h e  m i n e r a l  s e c t o r  w i l l  a1 so 
have a  d i r e c t  i n f l u e n c e  b o t h  on power and demand genera t ion  
resources  development. 

5 .  There i s  an e v i d e n t  p o t e n t i a l  t o  e x p o r t  power t o  ne ighbour ing  
c o u n t r i e s  wh ich  a r e  n o t  so f o r t u n a t e  w i t h  r e s p e c t  t o  t h e i r  
i nd igenous  resources,  and wh ich  may w i s h  t o  purchase 
hydropower f rom Tanzania. 

6 .  The p r e s e n t  r a i l w a y  system o f  t h e  c o u n t r y  i s  r u n  e n t i r e l y  on 
d i e s e l  powered engines.  I n  v iew o f  t h e  o v e r a l l  o i l  s i t u a t i o n ,  
c o n s i d e r a t i o n  c o u l d  be g i v e n  t o  e l e c t r i f y i n g  t h e  r a i l w a y  
system t o  make use o f  t h e  ind igenous  resources  a v a i l a b l e .  

Guide1 i n e s :  
I n  c o n s i d e r a t i o n  o f  t h e  above f a c t o r s ,  t h e  f o l l o w i n g  g u i d e l i n e s  
a r e  i m p o r t a n t : -  

1. The h i g h e s t  p r i o r i t y  i s  b e i n g  g i v e n  t o  h y d r o e l e c t r i c  
development, i n c l u s i v e  o f  m i n i  and mic rohydro  p1 ants .  

2 .  Phasing o u t  o f  d i e s e l  p l a n t s  s y s t e m a t i c a l l y  and connec t ing  
i s o l a t e d  towns on h i g h  v01 tage  t r a n s m i s s i o n  l ines,  by  
e x t e n s i o n  o i  t h e  c o a s t a l  g r i d  t o  fo rm a  N a t i o n a l  Power Gr id .  

3.  Coal i s  an ind igenous  source and should, where f e a s i b l e ,  be 
developed t o  p r o v i d e  a d d i t i o n a l  g e n e r a t i o n  c a p a c i t y  and t o  
improve supp ly  r e 1  i a b i  l i t y  under d rough t  c o n d i t i o n s .  



P e t r o l  eum Sec to r .  
As ment ioned e a r l i e r ,  demand management measures have been taken 
t o  l i m i  t consumption o f  pe t ro leum produc ts  t o  suppor tab le  l eve1 S .  

The amount o f  p roduc ts  the  n a t i o n  can a f f o r d  t o  buy i s  
d i s t r i b u t e d  on a  p r i o r i t y  bas is ,  w i t h  f i r s t  p r i o r i t y  be ing  g iven  
t o  t h e  d i r e c t l y  p r o d u c t i v e  sec to rs ,  such as a g r i c u l t u r e  and 
i n d u s t r y .  

I n  t h e  i m p o r t a n t  f i e l d  o f  o i l  e x p l o r a t i o n ,  i t  i s  r e a l i z e d  t h a t  
t h e  search f o r  o i l  i s  v e r y  r i s k y ,  expensive and r e q u i r e s  
s o p h i s t i c a t e d  technology.  L i k e  many o i l  -expl  o r i n g  n a t i o n s ,  
Tanzania cannot  a f f o r d  t o  go i t  a lone !  A  c o c k t a i l  o f  ou r  own and 
f o r e i g n  resources,  f e a t u r i n g  e x p l o r a t i o n  areas, funds and 
t e c h n i c a l  s k i l l s ,  i s  needed and genuine e f f o r t s  made t o  b u i l d  
l o c a l  s k i 1  l s  i n  n e g o t i a t i n g  f a v o u r a b l e  e x p l o r a t i o n  agreements and 
i n  c a r r y i n g  o u t  o i l  e x p l o r a t i o n  work. 

F o l l o w i n g  t h e  comple t ion  o f  a  na t ion- w ide  a i r b o r n e  geophysica l  
survey, c o m p i l a t i o n  o f  up- to- da te  se ismic  d a t a  and the  
e s t a b l i s h m e n t  o f  a  comprehensive and modern l e g a l  frame-work, 
namely, t h e  Petro leum ( E x p l o r a t i o n  and P r o d u c t i o n )  A c t  1980, 
v a r i o u s  i n t e r n a t i o n a l  companies have expressed an i n t e r e s t  and 
have a c q u i r e d  e x p l o r a t i o n  r i g h t s  i n  t h e  coun t ry .  Two c a r e f u l l y  
n e g o t i a t e d  p r o d u c t i o n  s h a r i n g  agreements were s igned  w i t h  SHELL 
I n t e r n a t i o n a l  and t h e  I n t e r n a t i o n a l  Energy Development 
Corpora t ion  i n  September and November 1981 r e s p e c t i v e l y ,  and an 
on-going e x p l o r a t i o n  agreement w i t h  AGIP and AMOCO was extended. 
I n t e r e s t  has a l s o  been shown by  i m p o r t a n t  f o r e i g n  donors 
i n c l u d i n g  NORAD, t h e  World Bank, t h e  OPEC Specia l  Fund and P e t r o  
Canada, who have p r o v i d e d  o r  p ledged i n v a l u a b l e  f i n a n c i a l  and 
t e c h n i c a l  a s s i s t a n c e  t o  o i l  e x p l o r a t i o n  work i n  Tanzania. 

Concl u s i  on. 

The hydro- e l  e c t r i  c, coa l ,  n a t u r a l  gas, geothermal , biomass and 
fue lwood energy resources  and p r o j e c t s  d iscussed  above c o n s t i t u t e  
s i g n i f i c a n t  and e s s e n t i a l  o p p o r t u n i t i e s  f o r  energy development i n  
Tanzania. I n  a d d i t i o n ,  t h e  c o u n t r y  has people eager t o  be t r a i n e d  
i n  v a r i o u s  t e c h n i c a l  and a d m i n i s t r a t i v e  f i e l d s ,  p01 i t i c a l  
s t a b i l  i t y  and sound development p01 i c e s .  Desp i te  these 
o p p o r t u n i t i e s ,  however, energy development i n  Tanzania i S 

d i f f i c u l t ,  and i n  some cases slow, due t o  numerous c o n s t r a i n t s .  
These c o n s t r a i n t s  inc lude ,  i n s u f f i c i e n t  and u n r e l i a b l e  d a t a  f o r  
energy p lann ing ,  a  low l e v e l  o f  t e c h n i c a l  s k i l l s ,  l a c k  o f  
f i n a n c i a l  resources,  t h e  l o n g  lead- t imes  and h i g h  r i s k s  i n v o l v e d  
i n  energy inves tments .  Tanzanians be1 i e v e  t h e y  can ease 
d i f f i c u l t i e s  i n  energy development th rough  c o o p e r a t i v e  o r  
j o i n t - v e n t u r e  endeavours w i t h  o t h e r  w i l l i n 9  and a b l e  n a t i o n s  and 
i n t e r n a t i o n a l  i n s t i t u t i o n s .  I n  t h i s  regard,  t h e  SADCC c o u n t r i e s  
and t h e i r  i n t e r n a t i o n a l  c o o p e r a t i n g  p a r t n e r s  c o n s t i t u t e  a  golden 
oppor tun i  t y  i n  f u r t h e r i n g  Tanzania 's  energy p1 anning and 
devel opment. 





ENERGY DEVELOPMENT I N  THE REPUBLIC OF ZAMBIA 

The Nature o f  t h e  Na t iona l  Energy A d m i n i s t r a t i o n .  

Several bod ies  deal w i t h  energy a d m i n i s t r a t i o n  i n  Zambia. The 
most i m p o r t a n t  ones a re :-  

1. The M i n i s t r y  o f  Power, T ranspor t  and Communications (MPTC). 
I n  t h i s  M i n i s t r y  t h e r e  i s  a l s o :  

( i )  a  Power Wing (Headquar ters)  and a  Department o f  Energy; 

( i i )  a  S e c r e t a r i a t  f o r  t h e  Na t iona l  Energy Counci l  (NEC); 

2. The M i n i s t r y  o f  Mines which i s  r e s p o n s i b l e  f o r  surveys, 
through t h e  Geo log ica l  Department, f o r  new sources o f  
hydrocarbons. 

The Government o f  t h e  Republ ic  o f  Zambia has taken measures t o  
s t r e a m l i n e  t h e  energy s e c t o r  and r a t i o n a l i s e  i t s  execu t ion  by  a l l  
the  i n t e r e s t e d  wings o f  t h e  Government. 

The Repub l i c  o f  Zambia, w h i l e  pay ing  g r e a t  a t t e n t i o n  t o  
commercial sources and forms o f  energy, i s  a l s o  conscious o f  t h e  
impor tance o f  non-commercial sources o f  energy. I n  b o t h  cases, 
t h e  i n t r o d u c t i o n  o f  these sources o f  energy w i l l  n o t  be made 
haphazardly, as t h i s  c o u l d  be d i s a s t r o u s .  The Government i s  
approaching t h i  S who1 e  area o f  man's endeavours as an i n t e g r a t e d  
and p1 anned e x e r c i s e .  

Data C o l l e c t i o n  

Demand d a t a  i s ,  t o  a  l a r g e  e x t e n t ,  s y s t e m a t i c a l l y  c o l l e c t e d ,  b u t  
t h e r e  i s  room f o r  improvement i n  data c o l l e c t i o n  and c o l l a t i o n .  

Household consumption i n  r u r a l  areas i s  m a i n l y  based on f i rewood,  
and some f i g u r e s  f o r  t h i s  consumption e x i s t .  These f i g u r e s  have 
been used f o r  t h e  Zambian Energy overv iew which has been 
e l a b o r a t e d  f o r  t h e  SADCC Energy seminar. However, these f i g u r e s  
a r e  n o t  r e l i a b l e  enough t o  be used as a  b a s i s  f o r  f o r e c a s t i n g  
demand, a l though  t h i s  i s  p a r t  o f  t h e  p l a n n i n g  procedure.  The 
s i g n i f i c a n c e  o f  t h i s  form o f  energy w i l l  be e s t a b l i s h e d  f o l l o w i n g  
t h e  comple t ion  o f  a  wogd consumption survey  p r o j e c t  which s t a r t s  
i n  January, 1984, under UNDP f i n a n c i a l  ass is tance .  

P r o j e c t i o n s  f o r  coa l  demand, e l e c t r i c a l  g e n e r a t i o n  and pe t ro leum 
produc ts  e x i s t .  



S t a t i s t i c a l  Sources 

The 1980 census i s  t h e  main source o f  i n f o r m a t i o n  f o r  
popul a t i o n - c o r r e l  a t e d  s t a t i s t i c a l  data.  

The o t h e r  source i s  t h e  p r e s e n t  knowledge o f  consumption o f  
e l e c t r i c i t y ,  coa l  and o i l  products .  The t o t a l  o f  t h i s  consumption 
i n f o r m a t i o n  must be considered q u i t e  r e l i a b l e .  However, t h e  d a t a  
cannot  be cons idered  q u i t e  as r e l i a b l e  when they  a r e  broken down 
i n t o  sub- sectors.  F o r  example, i t  seems q u i t e  u n l i k e l y  t h a t  
a g r i c u l t u r e  shou ld  o n l y  account f o r  1.14 p e r  c e n t  o f  t h e  t o t a l  
pe t ro leum produc ts .  It i s  more l i k e l y  t h a t  t h i s  f i g u r e  covers t h e  
d i r e c t  sa les  o f  pe t ro leum produc ts  t o  farmers w h i l e  t h e  
consumption by  fa rmers  who buy t h e  p roduc ts  a t  f i l l i n g  s t a t i o n s  
may be accounted f o r  and lumped t o g e t h e r  under " T r a n s p o r t a t i o n " .  
S i m i l  a r l  y, t h e  consumption o f  farms owned by  commercial and 
i n d u s t r i a l  f i r m s  may be accounted f o r  under "Commercial and 
I n d u s t r i a l  " .  

The f o l l o w i n g  must be cons idered  t h e  ma jo r  sources o f  i n f o r m a t i o n  
on energy:-  

1. Zambia E l e c t r i c i t y  Supply Corpora t ion  L td .  (ZESCO); 

2 .  Zambia N a t i o n a l  Energy L td .  (ZNEL); 

3 .  Maamba C o l l i e r i e s ;  and 

4. The O i l  Companies. 

Commercial Sources o f  Enerav 

The commercial sources o f  energy are:-  

1. Charcoal.  

2 .  E l e c t r i c i t y .  

3. O i l  Products  and Coal.  

Only crude o i l  i s  impor ted  by  sea upto,  and then through, t h e  
TAZAMA Pipe1 i n e  f rom Dar-es-Salaam t o  t h e  Inden i  R e f i n e r y  i n  
Ndola. E a r l i e r ,  Zambia r e c e i v e d  a l l  o f  i t s  s u p p l i e s  o f  o i l  
p roduc ts  f rom South A f r i c a  and Zimbabwe. The c o n s t r u c t i o n  o f  t h e  
TAZAMA P i p e l i n e  and t h e  Inden i  R e f i n e r y  i n  Ndola were a d i r e c t  
r e s u l  t o f  p01 i ti c a l  developments i n  Southern A f r i c a .  These 
sources no l o n g e r  p1 ay a r o l e  i n  t h e  supp ly  o f  o i l  p roduc ts  t o  
Zambia. However, i t  i s  never a f a v o u r a b l e  p o s i t i o n  f o r  a  c o u n t r y  
t o  be dependent on o n l y  one supply  r o u t e  f o r  such an e s s e n t i a l  



commodity as o i l ,  because o f  t h e  r i s k  o f  t e c h n i c a l  breakdowns. It 
i s  hoped, t h e r e f o r e ,  t h a t  t h e  c o o p e r a t i o n  w i t h i n  SADCC w i l l  open 
o t h e r  new and r e 1  i a b l e  supp ly  sources. 

Non-Commercial Sources o f  Energy 

No sys temat i c  a t t e m p t  t o  r e c o r d  t h e  supp ly  o f  non-commercial 
energy has y e t  been made. However, as f i r e w o o d  p l a y s  a  r o l e  as an 
energy source, e s p e c i a l l y  f o r  cooking, i n  r u r a l  areas, i t  i s  f e l t  
t h a t  such a  r e l i a b l e  r e c o r d  i s  necessary i n  o r d e r  t o  implement a  
p roper  energy p l a n  on t h i s  fo rm o f  energy. I t  has n o t  y e t  been 
decided whether  t h i s  shou ld  be achieved through s t u d i e s  t o  be 
under taken by  o u r s e l v e s  o r  whether t h i s  shou ld  a w a i t  t h e  UNDP 
s tudy  ment ioned under i tem 2. 

Energy P r o j e c t s  

The f o l l o w i n g  energy p r o j e c t s  a r e  now i n  p rogress  i n  Zambia: 

1. P o s s i b i l i t i e s  o f  u s i n g  s l u r r i o s  f rom t h e  Maamba C o l l i e r i e s  as 
Domestic Fuel,  making E r i q u e t t e s ;  

2 .  Improvement o f  charcoa l  p roduc t ion ,  u s i n g  s t e e l  k i l  ns i n s t e a d  
o f  t r a d i t i o n a l  k i l n s ;  

3 .  Biogas p r o d u c t i o n  i n  r u r a l  areas u s i n g  manure; 

4. S o l a r  energy f o r  a i r  h e a t i n g  ( d r y i n g  purposes) .  

The Framework f o r  Energy P lann ing  and Development 

P lann ing  and I n i t i a t i v e s  

Energy P1 anning i n  deve lop ing  c o u n t r i e s  i s  hard  work - harder  
than i n  developed c o u n t r i e s  - because developed c o u n t r i e s  o f  t e n  
have a  l o t  o f  b a s i c  i n f o r m a t i o n ,  n o t  o n l y  about  demographic and 
economic c o n d i t i o n s  b u t  a l s o  about  t h e  energy s i t u a t i o n ,  and 
i n f o r m a t i o n  n o t  a t  hand can o f t e n  be e a s i l y  gathered.  However, 
t h e  hard  work shou ld  n o t  keep deve lop ing  c o u n t r i e s  away f rom 
p lann ing .  On t h e  c o n t r a r y ,  p roper  p l a n n i n g  i n  a  f i e l d  l i k e  
energy, wh ich  takes  away so h i g h  a  percentage o f  hard-earned 
f o r e i g n  exchange, i s  even more necessary f o r  deve lop ing  c o u n t r i e s  
than f o r  developed ones. Bu t  a  p l a n  must aim a t  something, and 
t h e  energy p l a n  f o r  Zambia, now i n  t h e  process o f  be ing  s t a r t e d  
up, has t h e  f o l l o w i n g  t h r e e  main aims:- 

1. Reduct ion o f  o i l  dependency; 



2. E l e c t r i f i c a t i o n  o f  r u r a l  areas; 

3.  Reduct ion o f  t h e  consumption o f  f i r e w o o d  and charcoa l .  

The coun t ry- w ide  energy p l a n  w i l l  be based on t h e  coord ina ted  
energy p l a n s  f o r  each o f  ou r  9 Prov inces.  

The P lann ing  Procedure w i l l  r u n  through t h e  f o l l o w i n g  s teps :-  

Step i - P r e p a r a t i o n  o f  t h e  P lann ing  Procedure. 
P r e p a r a t i o n  o f  t h e  procedure t o  be adopted i n  t h e  c o l l e c t i o n  and 
c o l l a t i o n  o f  i n f o r m a t i o n  on P r o v i n c i a l  and D i s t r i c t  A u t h o r i t i e s ,  
I n d u s t r i a l  Corpora t ions  and Companies, T r a n s p o r t  Companies and 
t h e  P u b l i c  about  t h e  f u t u r e  p l a n n i n g  procedure, e l a b o r a t i o n  o f  
q u e s t i o n n a i r e s  and t h e  execu t ion  o f  s t e p  ii, below, i n  one 
d i s t r i c t  t o  ga ther  exper ience.  

Step ii - C o l l e c t i o n  o f  Data. 
The purpose o f  t h i s  s t e p  i s  t o  f i n d  o u t  how much energy i s  used 
a t  present ,  which k i n d  o f  energy f o r  which purposes ( i n  i n d u s t r y ,  
a g r i c u l t u r e ,  t r a n s p o r t ,  household e t c .  ) ,  f r o m  wh ich  sources, and 
i n  which p a r t  o f  t h e  c o u n t r y  (down t o  t h e  D i s t r i c t  l e v e l  ) .  
The c o o p e r a t i o n  o f  p r o v i n c i a l  and d i s t r i c t  a u t h o r i t i e s ,  
i n d u s t r i a l  c o r p o r a t i o n s  and companies, t r a n s p o r t  companies e t c ,  
w i l l  be sought  t o  f o r m u l a t e  a  d e t a i l e d  a n a l y s i s  o f  t h i s  
i n f o r m a t i o n  f o r  p01 i c y  f o r m u l a t i o n .  

Step iii - E l a b o r a t i o n  o f  F u t u r e  Trends f o r  Energy Consumpticn. 
The purpose o f  t h i s  s t e p  i s  t o  make es t imates  f o r  the  f u t u r e  
energy demands. These es t imates  must be based upon t h e  f i n d i n g s  
under s t e p  ii above, upon the  e x p e r t a t i o n s  o f  developments i n  t h e  
d i f f e r e n t  s e c t o r s  o f  s o c i e t y  ( i n d u s t r y ,  a g r i c u l t u r e ,  t r a n s p o r t ,  
household e t c . )  and upon t h e  e x p e c t a t i o n s  o f  f u t u r e  p r i c e s  f o r  
t h e  d i f f e r e n t  t ypes  o f  energy. 

Step i v  - Proposals  Wi th  Regard t o  F u t u r e  Energy Supply. 
The purpose o f  t h i s  s t e p  i s  t o  make p roposa ls  on what changes 
shou ld  be made i n  energy supply ,  b e a r i n g  i n  mind the  main aims o f  
t h e  p l a n .  The p o s s i b i l i t i e s  o f  changing f rom one energy source t o  
another  and t h e  p o s s i b i l i t i e s  o f  u s i n g  new and renewable energy 
sources w i l l  be assessed. The p roposa ls  w i l l  deal w i t h  s h o r t ,  
medium and l o n g  te rm p o s s i b i l i t i e s .  The c o s t s  i n v o l v e d  i n  
accompl i s h i n g  them w i l  l be c a l c u l a t e d  w i t h  r e g a r d  t o  employment, 
i n d u s t r i  a1 development, f o r e s t r y ,  f o r e i g n  t rade ,  then w i l l  be 
assessed and eva lua ted .  

A schedule w i t h  r e g a r d  t o  t h e  t ime necessary t o  implement the  
proposal  S w i l  l be made, t a k i n g  i n t o  zccount  t h e  f i n a n c i n g  
r e q u i r e d  f o r  t h e i r  execu t ion .  



Step v  - P o l i t i c a l  Dec is ions  and Implementat ion o f  the  R e s u l t s  o f  
Step i. 
Dur ing  t h i s  procedure, p o s s i b l e  changes o f  e x i s t i n g  laws and 
necessary new laws must be cons idered  i n  o r d e r  t o  have a  p roper  
l e g a l  b a s i s  f o r  t h e  imp lementa t i cn  o f  t h e  p l a n .  

Time Schedule 

I f  t h e  necessary s t a f f  a r e  a v a i l a b l e ,  t h e  s teps o f  t h e  energy 
p1 an can be accompl i shed a c c ~ r d i n g  t o  t h i  s  t ime  schedul e: 

Step i approximate1 y  . . . 4 months 
Step ii approximate1 y  . . . 6 months 
Step iii approx imate ly  . . . 6 months 
Step i v  approximate1 y  . . . 6 months 
Step v  Proposals  w i l l  be g i v e n  d u r i n g  s t e p  iii 

I n i t i a t i v e s .  

P lann ing  o f t e n  means t h a t  no i n i t i a t i v e s  a r e  taken d u r i n g  the  
p l a n n i n g  process.  There i s  n o r m a l l y  no reason f o r  t h i s  i f  the  
i n i t i a t i v e s  a r e  s e l e c t e d  i n  such a  way t h a t  they  can suppor t  the  
p l a n n i n g  procedure.  I n  Zambia we have s e l e c t e d  9 such 
i n i t i a t i v e s ,  some o f  these a r e  a l r e a d y  underway:- 

- P o s s i b i l  i t i e s  o f  b u i l d i n g  m i n i  and smal l hydropower s t a t i o n s  
i n  r u r a l  areas ( i n  p rogress ) ;  

- Possi b i l  i t i e s  o f  changing t h e  e x i s t i n g  d i e s e l  - generated power 
p l a n t s  t o  hydropower o r  coal  o r  e l e c t r i c i t y ,  changing o f  
p r o d u c t i o n  methods, i n s u l a t i o n ,  use o f  waste hea t  o r  waste 
p roduc ts  ; 

- O i l  sav ing  i n  t r a n s p o r t a t i o n ,  by e l e c t r i f i c a t i o n  o f  r a i l w a y s ,  
improvement o f  p u b l i c  t r a n s p o r t a t i o n ,  u r g i n g  t h e  use o f  
cheaper f u e l  (e .g .  d i e s e l  o r  LPG) i n  p r i v a t e  ca rs  o r  
l o n g- r u n n i n g  p e t r o l  c a r s  (e.g.  n o r e  than  12 K i lomet res  per  
l i t r e  o f  p e t r o l  ) ; 

- Biogas p r o d u c t i o n  i n  r u r a l  areas ( i n  p r o g r e s s ) ;  

- Ethanol p r o d u c t i o n  f rom molasses ( i n  p r o g r e s s ) ;  

S t a f f  and Organ iza t ion .  

The f u t u r e  work descr ibed  above w i l l  r e q u i r e  a  cons iderab le  
s t r e n g t h e n i n g  o f  t h e  s t a f f  o f  the  Department o f  Energy. 



I n  do ing  t h i s ,  t h e r e  a r e  two p o s s i b l e  approaches:- 

1. A l a r g e  department c o u l d  be b u i l t  up w i t h  a  s t a f f  a b l e  t o  do 
a lmost  e v e r y t h i n g  b y  i t s e l f .  T h i s  i s  t h e  approach some 
c o u n t r i e s  have chosen, hav ing  e s t a b l i s h e d  M i n i s t r i e s  o f  
Energy w i t h  s t a f f  r a n g i n g  f rom 100 t o  300 people.  

2 .  The o t h e r  way t o  go about  i t  i s  t o  b u i l d  up a  Department o f  
Energy w i t h  fewer  people - between 25 and 30 - over  some 
years .  T h e i r  respons i  b i l  i t i e s  would be t o  i n i t i a t e ,  
c o o r d i n a t e  and p a r t i c i p a t e  i n  t h e  work ment ioned above and t o  
p u t  t h e  r e s u l t s  i n t o  f o r c e .  A v e r y  c o n s i d e r a b l e  amount o f  
work must be done by people i n  t h e  l o c a l  a u t h c r i t i e s ,  i n  
c o r p o r a t i o n s  and companies and by c o n s u l t a n t s .  

It i s  f e l t  t h a t  o n l y  a few e x p a t r i a t e s  shou ld  be employed i n  t h e  
Department o f  Energy, as i t  i s  cons idered  more advantageous t o  
Zambia t o  Zambianise t h e  Department as f a s t  as p o s s i b l e ,  which, 
however, imp1 i e s  t h a t  cons iderab le  amounts shou ld  be a1 l o c a t e d  i n  
t h e  annual budget  f o r  s t u d y i n g  abroad and f o r  p a r t i c i p a t i o n  i n  
i n t e r n a t i o n a l  workshops, conferences and meet ings.  



ENERGY DEVELOPMENT IN THE REPUBLIC OF ZIMBABWE 

Energy i s  c r i t i c a l  t o  a l l  aspects of national  development, and as 
such i t s  management and development should be given the g r e a t e s t  
a t t en t ion  by government. The developing, non-oil producing 
countr ies ,  l i k e  Zimbabwe, f ind  themselves in competition with 
indus t r i a l i sed  countr ies  f o r  avai lable  o i l ,  and the pr ice  of t h a t  
competition i s  high. The energy problems of such countr ies  are  
ser ious  and urgent,  and vigorous and vis ionary  po l i c i e s  wi l l  be 
needed to  solve these energy problems. The energy p01 icy  must 
have as i t s  main object ive  the guarantee of energy supply to  the 
indus t r i e s  and peoples of Zimbabwe a t  a pr ice  which r e f l e c t s  the 
f u l l  resources cos t  and the long term avai labi l  i t y  of the various 
energy sources. 

Zimbabwe, emerging from the war of l i be ra t ion  and embarking on 
massive programmes of reconstruction,  and a new t h r u s t  in 
economic development, faces  a herculean task in  i t s  attempt to  
achieve se l f - su f f i c i ency  in energy. Energy requirements a re  
indeed necessary f o r  the  r ea l i za t ion  of the many economic 
programmes the government intends carrying ou t .  
Indeed, the energy demands f o r  Zimbabwe wi l l  continue to  r i s e  f o r  
many decades to  come. 

The high pr ice  of imported Fuels, the  problems of secur i ty  of 
supply f o r  petroleum f u e l s ,  and the continued depletion of t h i s  
non-r~newable energy source compel Zimbabwe to look more and more 
to the development of i t s  indigenous energy resources,  bcth 
conventional and non-conventional . While t h i s  d i rec t ion in  energy 
devel opment shoul d eventual l y lead to  a guarantee in  energy 
supply, and wi l l  save the  country g rea t ly  in foreign exchange, 
the i n i t i a l  cos t s  f o r  embarking on new energy projec ts  will  not 
be l i g h t .  The demands or1 the avai lable  f inancia l  resources of 
Zimbabwe which a re  needed f o r  the many other  social  and economic 
programmes will  perforce be heavy. These a r e  the challenges 
Zimbabwe must f ace .  

On the other hand Zimbabwe does have abundant indigenous energy 
resources, which, i f  developed i n t e l l  i gen t ly  and u t i l  ized 
r a t iona l ly  and judiciously,  could meet the energy requirements of 
the country f o r  many generations to  come. We need to tap a l l  our 
avai lable  energy resources,  f o r  no one energy source provides a 
panacea. 

What, then, a re  these energy resources which Zimbabwe must 
develop? 



Coal 

Zimbabwe has an e s t i m a t e d  30,000 m i l l i o n  tonnes o f  coa l ,  m o s t l y  
i n  t h e  n o r t h  we5t Zambezi Va l ley ;  and t h e  south e a s t  Sabi-Limpopo 
Va l ley .  The t r u e  f i g u r e  i s  p robab ly  h i g h e r .  These coal  resources 
a r e  o f  d i f f e r e n t  types and q u a l i t i e s ,  and must be e x p l o i t e d  t o  
t h e  maximum b e n e f i t  o f  t h e  c o u n t r y .  Coal i n  Zimbabwe i s  used i n  
t h e  i r o n  and s t e e l  i n d u s t r y ,  i n  t h e  fer rochrome i n d u s t r y ,  and f o r  
e x p o r t .  As a  d i r e c t  energy source i t  i s  used i n  power generat ion,  
f o r  h e a t i n g  purposes and i n  t r a n s p o r t .  We must c o n t i n u e  t o  
develop o u r  coa l  reserve: t o  meet t h e  above mentioned 
appl i c a t i o n s .  

However, c o n s i d e r a t i o n  must a l s o  be g i v e n  t o  o t h e r  a p p l i c a t i o n s  
o f  coa l  n o t  c u r r e n t l y  be ing  under taken i n  Zimbabwe. I speak here 
o f  t h e  p r o d u c t i o n  o f  s y n t h e t i c  f u e l s  and chemicals  f rom coa l .  

A t  t h e  moment coal  i s  mined o n l y  a t  Wankie, where about  3 m i l l i o n  
tonnes a r e  produced a n n u a l l y .  P roduc t ion  o f  coa l  w i l l  n e c e s s a r i l y  
r i s e ,  w i t h  t h e  c o n s t r u c t i o n  o f  new thermal  power p l a n t s ,  and w i t h  
more d i v e r s e  a p p l i c a t i o n s  o f  coal  be ing  in t roduced .  Cons idera t ion  
must t h e r e f o r e  be g i v e n  t o  t h e  p o s s i b i l i t y  o f  opening o t h e r  
c o a l f i e l d s .  Bu t  b e f o r e  t h i s  i s  done, Zimbabwe must c a r r y  o u t  a  
comprehensive s tudy  o f  a l l  i t s  coa l  reserves  so as t o  determine 
which coa l  i s  b e s t  f o r  what a p p l i c a t i o n s .  

Power 

Zimbabwe g e t s  i t s  e l e c t r i c i t y  s u p p l i e s  f rom Kar iba  Dam, and 
thermal power s t a t i o n s  s c a t t e r e d  across t h e  coun t ry .  More s i t e s  
f o r  t h e  c o n s t r u c t i o n  o f  h y d r o e l e c t r i c  schemes a r e  a v a i l a b l e  on 
t h e  Zambezi R i v e r ,  and t h e i r  e x p l o i t a t i o n  must be c a r r i e d  o u t  
w i t h o u t  d e l a y .  The e x p l o i t a t i o n  o f  small  s c a l e  h y d r o e l e c t r i c  
schemes f o r  r e g i o n a l  use w i l l  a l s o  be encouraged. 

Coal w i l l  p l a y  an i m p o r t a n t  r o l e  i n  power genera t ion ,  e s p e c i a l l y  
s i n c e  h y d r o e l e c t r i c  s i t e s  a r e  l i m i t e d .  The e x i s t i n g  thermal power 
s t a t i o n s  a r e  n e a r i n g  t h e  end o f  t h e i r  l i f e t i m e  and new s t a t i o n s  
shou ld  be commissioned t o  augment t h e  c a p a c i t i e s  o f  t h e  
h y d r o e l e c t r i c  power s t a t i o n s ,  be ing  m i n d f u l  t h a t  coal  i s  a  
w a s t i n g  asse t  wh ich  has many o t h e r  i m p o r t a n t  a p p l i c a t i o n s .  

T r a n s p o r t  Fuel s  

The i m p o r t a t i o n  o f  t r a n s p o r t  f u e l s  demands an i n o r d i n a t e  share o f  
t h e  c o u n t r y ' s  f o r e i g n  exchange, and p resen t1  y  pe t ro leum f u e l  i s  
t h e  ma jo r  energy problem f a c i n g  Zimbabwe. However, developments 
t o  reduce impor ted  f u e l s  a re  w e l l  underway. Use o f  e thano l  as a  
t r a n s p o r t  f u e l  was i n t r o d u c e d  i n  Zimbabwe i n  m id  1980, and 
p r e s e n t l y  s p a r k - i g n i t i o n  engines a r e  be ing  r u n  on a  15 per  c e n t  



ethano l  - 85 p e r  c e n t  p e t r o l  b lend .  The p o s s i b i l i t y  o f  i n c r e a s i n g  
t h e  e t h a n o l / p e t r o l  r a t i o  i s  be ing  s t u d i e d .  The e thano l  used i n  
t h e  b l e n d  f u e l  i s  produced f rom sugar cane grown a t  t h e  T r i a n g l e  
E s t a t e  i n  t h e  south e a s t  o f  Zimbabwe. Cons idera t ion  i s  be ing  
g iven  t o  t h e  e s t a b l i s h m e n t  o f  more sugar p l a n t a t i o n s  f o r  e thanol  
p r o d u c t i o n  t o  meet inc reased  f u e l  demands f o r  t h e  f u t u r e .  The 
c o n f l i c t  between l a n d  use f o r  f u e l  p r o d u c t i o n  and f o o d  i s  under 
debate, and must be r e s o l v e d  t o  t h e  b e s t  i n t e r e s t s  o f  Zimbabwe 
and i t s  peoples.  S tud ies  on t h e  p o s s i b i l i t y  o f  u s i n g  o t h e r  
s u b s t r a t e s  - such as corn,  cassava znd sorghum - f o r  e thanol  
p r o d u c t i o n  a r e  underway. 

Work on d i e s e l  ex tenders  has l zgged  beh ind  t h a t  o f  p e t r o l  blends, 
b u t  even i n  t h i s  area many p o s s i b i l i t i e s  a r e  be ing  pursued. I n  
p a r t i c u l a r ,  work on t h e  use o f  vege tab le  o i l s  as d i e s e l  extenders 
has been go ing  on f o r  sometime, and g e n e r a l l y  t h e  r e s u l t s  a re  
encouraging.  Possi b i l  i t i e s  o f  b l e n d i n g  d i e s e l  w i t h  a l c o h o l s  and 
p e t r o l  a r e  under i n v e s t i g a t i o n .  

The p r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom coa l  i s  a m a t t e r  t o  which 
Zimbabwe must g i v e  g r e a t  a t t e n t i o n .  As t h e  o i l  reserves  dwindl?,  
c o a l - d e r i v e d  f u e l s  and chemical p roduc ts  w i l l  move i n  t o  f i l l  the  
gap. P o s s i b l e  coal  - d e r i v e d  f u e l s  and chemical p roduc ts  a re  
s y n t h e t i c  o i l ,  s y n t h e t i c  gas, ammonia, p l a s t i c s ,  r e s i n s ,  methanol 
and many o t h e r s .  The use o f  these p roduc ts  i n  Zimbabwe, and 
p o s s i b l y  f o r  e x p o r t  t o  o u r  ne ighbour ing  c o u n t r i e s ,  m e r i t s  
c o n s i d e r a t i o n .  Ammonia, w i t h  i t s  use i n  t h e  f e r t i l i z e r  i n d u s t r y ,  
and i n  the  manufacture o f  e x p l o s i v e s  i s  an a t t r a c t i v e  p roduc t ,  
s i n c e  Zimbabwe p r e s e n t l y  i m p o r t s  l a r g e  q u a n t i t i e s  o f  ammonia. The 
p r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom coa l ,  and t h e  es tab l i shment  o f  
a  coal- based chemical i n d u s t r y  a r e  i m p o r t a n t  i ssues  which 
government i s  s e r i o u s l y  s t u d y i n g .  For  Zimbabwe t h e  s t u d i e s  must 
f i r s t  cover  comprehensive p h y s i c a l  and chemical analyses o f  ou r  
coals ,  and a  rev iew o f  t h e  coal  techno log ies  t o  i d e n t i f y  
convers ion  processes most s u i t s d  t o  o u r  coa ls ;  and t h e  p roduc ts  
we d e s i r e .  

Woodf ue l  

The problem o f  t h e  a v a i l a b i l i t y  o f  wood i s  a  s e r i o u s  energy i s s u e  
i n  Zimbabwe - f o r  over  5 m i l l i o n  people i n  t h e  r u r a l  and urban 
areas r e l y  on t h i s  energy source f o r  t h e i r  cooking and h e a t i n g  
needs. 
I t  has been a  n e g l e c t e d  energy source i n  t h e  pas t ,  b u t  government 
has d e c l a r e d  t h a t  i t  s h a l l  n o t  be so anymore. The problem o f  
meet ing t h e  energy requi rements o f  r u r a l  people i s  b e i n g  t a c k l e d  
i n  a  mu1 t i p r o n g e d  way: 

l .  R e- a f f o r e s t a t i o n  and a f f o r e s t a t i o n ,  t o  ensure con t inued  
suppl i e s .  



2 .  E f f i c i e n t  use o f  woodfuel,  by  i n t r o d u c i n g  cheap wood stoves, 
t o  ex tend  t h e  use o f  a v a i l  a b l e  supp? i es. 

3 .  Woodfuel s u b s t i t u t e s  

4. S t r i c t  c o n s e r v a t i o n  methods. 

Other  A l t e r n a t i v e  Sources o f  Energy 

A t t e n t i o n  i s  b e i n g  g i v e n  t o  o t h e r  energy sources n o t  mentioned 
above, t o  determine t h e i r  p o s s i b l e  c o n t r i b u t i o n  t o  the  energy 
requi rements o f  Zimbabwe. A p p l i c a t i o n s  o f  s o l a r  energy f o r  wa te r  
hea t ing ,  cooking and c r o p  d r y i n g  w i l l  be pursued. Zimbabwe has a 
h i g h  i n s o l a t i o n ,  and t h e  use o f  t h i s  renewable energy source must 
be e x t e n s i v e l y  cons idered .  The use o f  b iogas  p l a n t s ,  u t i l i z i n g  
animal and a g r i c u l t u r a l  wastes w i l l  be a c t i v e l y  encouraged. I t  i s  
p o s s i b l e  t h a t  these p l a n t s  c o u l d  p r o v i d e  t h e  hea t ing ,  cooking and 
l i g h t i n g  requ i rements  f o r  many o f  o u r  people, e s p e c i a l l y  those i n  
t h e  r u r a l  areas.  Other a l t e r n a t i v e  sources o f  energy whose use 
w i l l  be encouraged i n  Zimbabwe a r e  wind energy and bagasse. 

Conservat ion 

Energy c o n s e r v a t i o n  i s  regarded as an energy resource.  J u d i c i o u s  
energy managenient and i t s  use must be encouraged. Both l a r g e  
i n d u s t r i a l  concerns and i n d i v i d u a l s  must be made conscious o f  
t h i s  f a c t .  Wastage o f  energy must be avoided, and more e f f i c i e n t  
u t i l  i z a t i o n  o f  energy encouraged. Where r e g u l a t i o n s  become 
necessary t o  e n f o r c e  conserva t ion ,  t h e y  s h a l l  be in t roduced .  

These, then, a r e  t h e  broad areas a long  which Zimbabwe in tends  t o  
move t o  meet i t s  energy requi rements,  and coa l  w i l l  p l a y  a 
c r u c i  a1 r o l e  i n  Zimbabwe's quest  f o r  s e l f - s u f f i c i e n c y  i n  energy. 
We have embarked on a comprehensive survey o f  t h e  energy 
requi rements and consumption p a t t e r n s  o f  t h e  coun t ry ,  t o  i d e n t i f y  
those i s s u e s  on wh ich  a broad n a t i o n a l  energy p o l i c y  and p l a n  
w i l l  be based. The government i s  encouraging a more v igorous  
approach i n  research  and development i n t o  o u r  ind igenous energy 
resources .  The government i s  committed t o  deve lop ing  a 
t e c h n o l o g i c a l  base and the  g e n e r a t i o n  o f  s k i  l l e d  manpower f o r  
u n d e r t a k i n g  t h e  p r o j e c t s  on energy development. 

The government i s  determined t o  p r o v i d e  t h e  f i n a n c e  and c a p i t a l  
f o r  t h e  p r o j e c t s  a l r e a d y  underway and f o r  those be ing  
contemplated, and we have no doubt  we s h a l l  succeed. 
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