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1 
Poi nte r s on Energy 

When peopl e t a lk about enerv,y , it is not a l ways clear '.'Ih.:--,1: kind' 

of energy they a r c tal k i nr; about a n d t his adds to th e prob lem . Th ere­

fo r e , in or de r t o unde rstand the physica l energy system , it i s ;.mpo­

rtant to dis t inv,uis h be tween e n err:;y at various stages of conve r sion 

P rima ry e n e r gy i s the ene r gy recov e r ed from natura l - wa ter flow ing 

Over a dam , coal fresh ly mined , oil, natural gas , na tural uranium . 

Only ra r ely caa pr imary ene r r;y be used to s upply final ener<,;y - energy 

used to supply the c'onsumer wi th energy services . One of t h e few 

forms of pr ima ry ene r r:;y tha t c-an be used as fina l ener gy i s ntural gas, 

which is- why it i.s a fue l of preference whenever it is avail J.hle . 

For the most 'Part , prima ry ener gy is converted into seconQary 

energy . This- is defined as'Rn en e r p,y form that can be usen oveT !'!. 

b road spectrum of applicat i ons . Electricity and gas'oline are the 

ma j or e xamples. Less convenient (wh i ch i s why th e y a r e de clining in 

their mRrket s h aT es) fo r ms of secondRry energy i nc lude charcoal , 

sorte d and graded coal , and cut and split fuel - wood . In order to 

app ly ene'r gy v/ith out making un due demands· rm the consumer, ;.t must 

he c onverted into a form that may be r eadily transp orted, dis tri buted 

a nd used in a variety of de v ices. Th e trend h as- been tow!'!.l'd r:r:lds' , 

for obvi ous' r easons , specific ally toward electricity, gas , .:ell(l 

distric·t hea ting g r ids. For c'onven ience of stor age , porta'Jil i ty 

a nd transportability , th e trend has also b e en to liquid fuels , of 

which J';asoline and diesel oil are the hest exampl es'. 
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Primary enerRY is converte~ into secondar i n se"lT8ral 

dif~eren t ways. For e xample , central power plants produce e lectricity 

and , sometimes district heat. ~efineries convert pe troleum to more 

conveni en t liquid fuels - r;asoline , jet fuel diesel oil , anr, naphtha . 

There are conversion losses in r;oin" form pri mRry to second2.r:" energy 

;'.nd transmission losses in r,ettinR thn t energy to the conSU"ler . 

These fina l steps are the conversion of secondary ene;co;y i nto 

final energy - the ener~y in a motor , a stove , a computer, or a light 

hulb - and of f i nal energy into useful energy - the energy ~c tuclly 

stored i n a product or used for a servi ce. It is import"ant to realize 

th Cl t in providinp, the sBrvice - say, a well- lit room- ener.,>y is not 

merely a stored en tity, but even more an input for the efficient use 

of other r esour ces , of labor, of capital , and espe~ially of s~ill . 

The c'ollective terms usen to describe various ene r gy p, rOE'1S are 

poorly defined , and several meaninp;s for similar terms" can be found 

in the lite rature on the subject. C'ollective- terms used in this 

paper are defined as follows: 2 

.conventional E"nerr;z.:. Energy sources which have hitherto provided 'the 

bulk of the requirements for modern indust t. i a l society, i. e . coal 

(including lignite and peat) ; petrolium (including fuel oil , gaso l i ne , 

kerosene , diesel fue l , natural gas and liquefied pe troloum gas); and 

e lectricity gener ated by burning one or other of these fuels, or from 

hydro or nuclea r po~er . ~ood is not included in this category al though 

it was extensively used in the past, ann still is to some c;:tent , for 

industrial purpos"es; 
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.c:.ommercial Finergy : Any enerr;y form sold in the course of comme rce or 

pr ovided hy a puhlic utility. '1'he t erm is virtually synonymo1\s with 

c onven tional ene r " y . !Vood and other tra ditiona l fuels ( seG ;l c low) 

a r e not included al though th ey are widely traded • 

.T1e newable Ene r gy: An energy fo rm, the s upply of which i s partly or 
"-~-. ~- ~ 

wholly re gener a ted in. the cours e of the annual solar cyc le . Thus 

so l ar and wind energy, hydropow er, and fuels of ve p-;e t ab l e or i gin 

a r e regarded as· r enewable ; mineral fuel s and nuclenr power are not. 

Biomass· Fuels: Combust i bl e a nd or f ermentable ma t eria l of vee;" t a1:i le 

origi~ , for example wood, charcoal , corn c obs , cotton s t a lks, ric e 

h usks , dune; cakes . 

Tr aditional Bhe rgy : Those energy forms gener a lly used in " t r aditional" 

or j) re-indus tria l s·ocieties. They are l 'l.r .o;ely s yn onymous '·'i t h biomass 

fuelS" and the t erm is gener a lly r eg"l rded a s in c luding mi neral fuels 

r\nd hydr op,?wer, despite the fRc t th a " wa t er wheels have been in use 

for ove r 1, 000 years . 

Sol a r Ene r p.;y : Technologies thr.t .use ,,"l:rl1.-;.r _rnnint'iDn 'tD .prnwli:£o :luutt" 

which can b w converted t o mechanical or e l ec trical pow or, or to 

direc tly gener a t e electricity (i . e . photovoltaic cells-) . 

Photovoltaic Cell s ·: Solid state devic es which usually emRloy si l icon 

c ells t o c onvert so lar enerr;y directly into e lectricity. 

~naerobic Proc esses ' Biologica l/chemic a l pr ocesses t a king pl nco in 

the absenc e of oxyp,en. 

:QAogas: r, fue l gas of "medium" value , genera lly containing 5:; pe rc ent 

to 65 percen t me thane , gene r ated fr om the anaer obi G decom~osi tion of 

organic ma t erials . 
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Gaeohol: ~ blend of gagoline and alc ohol containing uP ' ~~'~~oI~OhOl . 

Small HLct..r:£.:. While there is' no generally a ccepted definition of "gmall , " 

the concept a s used in th e paper r ef ers to hydroelectric units with 

capac ities not exceeding seve ral hundred kilowatt and usua l ly in the 

5-50kw ran;(e . Units' of this' giZ:'e a r e frequen tly r eferred to 8.8' "mini" 

or "micro" hydro . They CITe uffilally loeated a t l ow- head si-tes and se rv e 

individual c'onS'Ume r g' or villages. 

Li'l.uified Petr ol e.um GaS'. (LPcr): Pro)'"n€ and but a ne gas ' liquifj.ed , at 

a~bient tempratures by pr essure , or r efrigerated to _45°c (_500 F) a t 

atmospheric pressure . 

Natural (jaw. Any hyd rocarpon or mixture of hydrocarbons occurri ng in 

a gaseous state at ambient t emprature and pressure (principally 

methane) . 

Retrofit ting: Installi ng an ener gy s'aving device or process (or an 

alternative type of boile r ) after a plant ha s begun operatin~ . 

~nergy Gonvergion Factors? 

Throughout thig study (e xcept where other works a r e cited) the 

ene r gy nni t us ed i s me t ric tons of coal eq ui valen t (mtce ). 'rhis was 

chosen bec'ause the UN uses' this game energy unit in its- publicati ons' 

a nd hence lendS- i tself for inter- countr y comparison . Horeover since 

i ndividual fuels.may vary s i gnificant ly in calor ific value based on 

source of s-upply , th e re" is' no universally agre e d gystem of conve-rsion 

from one unit to anothe-r. In the absence of exac t knowledge of the 

sour ce of S'UIlPly and corr espondinl'; calorif ic value, and the f ac t that 

supply sourc es have been changinl'; over time we hav.:chosen to stick to 

UN conversion factors 
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For Conversion to Metric tons of Ceal Eq uivalent (Htce) 

1 met r ic ton of oil equivalen t = 1.47 mtce 

1 barrel of oil equivalent = 0 . 21 mtce 

1 , 000 kwh of electricity = 0 .1 23 mtce 

1 exajoule = 34.13 mill i on mtce 

Met r i c Multiplier~ 

kil t e ra Mega 

giga quad exa 

1 metric ton = 7 . 353 barr els 

1 metric ton = 1169 . 127 litres 

Adopte d from 

11JNES"CD , Tl ' ulletin of the Regi onal Office fo r Science and' 

TechnoloBY for Afric a , (Nairobi , Kenya , Vol. XVI , No . 3 , July -

S"eptember 1981) pp . 1 - 2 

ZV!orld Eank , Enerp;y in the Deve'l oping Coun trie~ ( If/ash i ncton D'. C. 

August 1980)pp . iv - v. W'orld Ban!!: 'ienewable' Energy Res'Ource s in the 

Dev e l oping Count rieS' (Washing ton IT . C'.: January 198,) pp . ii - iii. 

3United Na tions" 'Verld Energy supplies- 1950 - 74 , (Nevr York , 

S"e rieS' J. No . 19 , 1'976) 
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INTRODUCTION 

1.1 Background 

The 1973-74 OPEC price increase has ushered in a new e r a ; an era 

in Vlhich the probl em of energy has become an overriding probl em and 

a chal l e nge t o nations , deve l oped and dev~loping a like . The p r obl em 

is undoubtedly more seriou s for t he l atter, since it came a t the mo st 

c ruci a l time in their devel opment effort, denying them the historica l 

o ppo rtunity of basing their industri alization on such versatil e energy 

source as petroleum. To date, the eco nomic development o f the industri­

a lized countries VIas fueled by cheap energy supply. Such chei'lp e nergy 

supply can now l a rgely be reg a rd ed as a thing of the past. Instead 

it is the spectre of ever ri sing energy co s t tha t is haunting the 

LDCs. ],fter the initial shock, subsequent price increases have 

",orsened the a lready shaky e conomic fo und a tion of these countries. 

High oil import bill has l ed to the widening of the balance of 

payment deficit , drama tic increase in external indebte dness , slowing 

down o f economic growth rate, excessive r a t es of infl ation e t c. , 

turning wh a t was a lready a grave situation into a nightmare. It is 

this debi l itating e ff ec t th a t the s udden quadrup ling o f o.il has 

brought on a ll f a c e t s of economic li fe of countri es like Ethiopi a 
1 

t h a t h as l ed us t o consider the e ne r gy problem on the scal e of crisis. 

Our u se of the t e rm cr i s i s i s thus r a the r limited t o it s effect on 

domes tic economic vari ab l es and shoul d not be equated with the i ssue 

of "wo rld energy c ri sis". On the supp ly side the problem is no more 

caused b y physical short age of energy s ources th a n the " artificially 

contri ved scarcity generated by the inte rnation a l oi l companies and 
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oil produ cing countries,,2 Regardless of the Cause (an iss6e that would 

take far more space than we care to devote for) the havoc ~tnat high 

cost of oil is c ausing to the eocnomies of poor countries is very real 

and the high oil price need to be viewed seriously and its effect on 

both short and long term development policies assessed accordingly. 

True enough the price of oi l is currently drawing a declining trend 

after hitting a record level of 40 US dollars per barrel in 1979. This 

downward trend, mainly as a result of the glut of oil in the world marke t h as 

led some people to view it as a reversal of the trend in the 1970s. 

Though indicative of the "limited" power of OPEC (in its arbitrary 

measures in r aising prices), we don't entertain the possiblity of 

taking the golden path back to"Jards the era of cheap energy supply· 

In the absence of adequate substitute for such vers a tile energy source 

as petroleum,we feel that oil producing countrie do posses the monopoly 

power to combat any marked decline in price and in the years to come 

to influence, prices upward, a lbeit not as dramatic as those of the 

70' s. The recent agreement of OPEC tc reduce their daily output 

underscores this very point. 

The stepped up conservation and demand management measures by 

oil importing (largely industrialized) countries and the slowing 

down of economic activity in general h nve led to the current oil glut. 

The underlying reaso n for increased demand for oil (ie. increased 

economic activity, especially th a t of LDCs whose demand though small 

in absolute terms i s growing at a fast r a te) and the monopoly power 

o f OPEC however remains Thus the pi~ture one gets of the secular trend 



-3-

; .5 not one of a decline but rather an upward movement with some periods 

of stagnation or even relative decline,but followed by an increase 

showing a kind of spiral movement. It is this view of rising price 

(though relatively rather modes t) that we hold as prudent, a nd e mploy 

al l through our analysis. 

It should be noted here that the 1973-74 oil price increse was 

among the f actors that ignited and served as a pretext for the 

r e volution to erupt in Ethiopia. But whereas many of the factors 

th a t \"ere hampering the country ' s deve lopme nt effort were t ackled 

by the revolutionary measures enacted, the probl em of commerci a l energy 

(CE), (particularly petroleum) bei ng mainly an exogneous f ac tor has 

persisted and has continued to pose a great challenge to the nation. 

To make matters worse, the problem regarding CE sources came a t a time 

when the traditiona l energy sources are in critical situation. The 

traditional energy sources which meet 96% of the country's energy demand 

are tod a y being depleted faster than they are being restored, posing::·:" 

no l ess threat to the nation . Wood which used to be " a poor man's 

oil" and was inadvertently seen as being of " limi tless supply", is 

fast becoming a very expensive commodity. Generally the grave 

envi r o nmental,. social and economic consequences that could follow 

from such rapid depletion of forests has made a careful and judicious 

management of this important resource imperative. This being the case , 

one can in fact say that Ethiopi a is in what may be called a "double 

energy cri si s ". 

Despite the f ac t that the rea l extent of the energy problem could 

be appreciated by examining both the traditiona l and CE sources, l ack 
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of dat a has forced the writer to concentrate on CE sources alone (except 

in chapter 4 where an overal l view of the country's potential sources is 

assessed), which in Ethiopia are petroleum and hydroelectricity, with 

the former accounting for over 93% of CE consumed. NOo'<i thstanding its 

small share in t o tal energy (about 4%), if seen in the dynamic con t ext 

of economic devleopment, study of CE a lone may prove very useful since 

it virtual l y deals with the modern sector of the eco nomy which could 

rightful ly be taken as the spearhead for socialist construction. More­

over, though smal l in magnitude, CE is largely used for productive 

activi t ies u nlike the traditional energy which is mostly used for 

direct consumption; (cooking, heating etc.) .If so , then smallness cannot 

be identified with unimportance. In fact it is only such an appro ach 

that could throw light into the country's future energy needs and the 

problems there. of. Because sooner or later, development would mean 

replacing handicrafts with factories, peasant agriculture with tractors, 

pack animals with l<>rries e tc. This in general implies·the use of modern 

equipments and technologies which are energy intensive and hence create 

a rising demand for CEo Furthermore an increase in the standard of 

living wi ll lead to the gradual s ubstitution of traditional and 

animate forms of energy by CE sources. 

I t is however important to point out here that the above remark 

is not meant to imply that developing countries should (or could) 

fol lo~l the same development pattern that the present dev~loped countri es 

did. High popul ation growth rate, the relative scarcity of raw materials, 

the monopolized foreign market excessively high prices for import of 

capi t a l goods, r e l atively low price for their exports in the face of 
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ri sin'l energy cos t e tc. and curreutly the weakness of import growth in 

the indus triali zed countries as a result of the s l owing do wn of economi c 

activity of the l at t er makes such a pattern neither pos s ibl e (at l east 

in the s hort run) nor desi r ab l e . Wh a t they need i s r a the r a development 

p a ttern th a t i s les s energy intensive and more e ffi c ient in its uti li za tion. 

This will l ater in the paper l ead u s t o r econsider the r e l ationship between 

energy, t echnology and development in light of expensive energy input. 

Whichever pattern is foll owed however, d emand for CE is bo und t o 

increase wi th economic d e velopment . What one can a t bes t hope for is 

the refore to affect (reduce) the r a t e of g rowth of CEC and not r e duce 

the abso lute magni tude . If so, the increasing demand fo r CE and 

associ a ted rising cost highlights the need to examine the r e lationship 

between CEC and economic development, to as sess the country' s energy 

potent ial, and to carefully p l an en ergy production and consumotion 

in line with l ong and shor t e rm deve l opment objectives of the country. 

In s hor t the critical condition we a re in with respect to CE mak es 
o 

increased a ttention by policy makers, planner s , a nd academicians 

imper a tive, 

1. 2 Objectives of t he Paper 

Within the co nte xt o f the foregoing discussir.n the broader 

ob j ective of this p aper i s t o p r ovide in s ight into the relatio nship 

b e tween CEC and economic deve l opment in the belief th a t it will he l p 

in the formul a t ·i o n "f development policias, e nergy s pecific o r o therwise . 

The specific issues that the s tudy addresses itself to are : 



· ' . 

1. To examine the exis t ence and if so, the degree of rel a tionship 

between c ommercial Ene rgy Consumption per capita (CEC/ c ap ) and Gro ss 

Dome stic Product per capita (GDP/cap ). To get bette r picture of the 

sectoral consumption, the same will b e examined, between CEC/ capita 

on one hand and Industrial ,Agricultura l, Tra nsport portion of GDP/capita 

(Ind/cap, ;'.gr / cap , Tran/cap) respectively, on the o ther . We believe 

that es t ablishment of s u ch rel a tionship will throwmlch light on the 

impact t hct supply shor t age could have on economic growth. 

2 . To assess the imp ac t of rising energy cost on the country' s 

balance of paymer.t, economic growt h rate and inflation r a t e . Regarding 

the forme r, factors that operate both on the export and import side 

will be examined to draw a rough picture of the magnitudes of future 

probl ems if the present u nhealthy trend i s to continue. 

3 . To attempt demand proj e ction for CE and the associated l eve l 

of foreign e xchange requirement. Gi ven the importan t role o f CE in 

economic d eve l opment, comparabl e to capital and ski lled l a bor, and 

t aking into account the f act t hat projects t o be execut ed t o improve 

s upply si tuations take a very long time t o mature , the findings wi ll 

he l p to emphasi ze the timely need for po licy t o adequately forecast 

future needs so as to mee t the inves tmen t. requirement in time. 

4 . To recommed policy options that will help reduce rates of 

oil consumption, curb import growth and anable increa sed move t owards 

e xp l oita tion of indigenous ener gy sources .t:. 



-7-

1.3 Methodology: 

Regression analysis both time series and cross sectional will 

be used in the analysis of th e relationship between GEG and economic 

development as Vlell as to the make projection of futur e energy demand. 

The pe riod under consideration in the time series analysis runs from 

1958 to 1973 E.G.; a total of 16 years. The cross section is used 

only for the comparative analysis between countries. 

Since many of the factors that have been affecting economic 

de velopment in Ethiopia over the past few years were non-economic in 

nature (war , drought, etc.) , an effort will be ma de to supplement t he 

empirical re s ult s with historical analysis, To this extent, the approa r ' 

will be descriptive. 

1.4 Significance of the Study: 

Very few empirical studies are made in LDGs to show the extent of 

relationship be tween GEC and economic development. In Ethiopia too, 

except for some rou gh projections made by Central Planning Supreme 

Council (CPSC) and reports on the energy problem by Ethiopian 

National Energy Commission (ENEC) and some for eign consultants e tc., 

no such analysis have so far been made . This is largely attributed 

to l ack of da t a . But failure to attempt investigation on the ground 

that there is l ack of data begs the question since data to some extent 

are a lways lacking and that a start has to be made somew.here for 

others to improve on. 
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Needless to say , cross section studies made by international 

organizations and available imformation in the country (scanty and 

unreal iable as they are) can serve as a spring board for one to make the 

venture. Such a study though lacking in many respects can serve as a 

basis fo r decisi on making in this turbulent period of economic develop-

ment . Finall y , I hasten to add Hirschman ' s view (which I support) that 

"at t his stage, the pallci ty of t es.table hypothesis has become an even 

more seriou s bottl eneck in studying economic deve l opment than t he 

shor t age of data. 
3 Hypotheses beget data " and since the impl icit 

objective of this paper is to make a modest contribution for others 

to improve on, it is my sincere hope that the propositions held here 

will in future be subjected to critical empirical research. 

Da ta Sources and Limitations 

Da t a rejarding CEC are largely gathered from Ethiopian National 

Energy Commission (ENEC), Ethiopian El ectric Light and Power Authori t y 

(EELPA); Ethiopian Petroleum Corporation (EPC) . Figures n f GDP , price 

index etc are obtaine from Central Planning and Supreme Counci l (CPSC) 

Cen t ral Statistic2~ Office (CSO) and National Bank of Ethiopia (NBE). 

Bo t h published and unpublished records are used. 

In t he assembly of time- series data , absence of uniformity for 

t he different variabl es presented some difficulties . Whi l e organiza-

tions like EPC keep their data according to Gr egor ian Cal endar (GC), 

CSO , CPS~ etc. assembl e their data on the basis of Ethiopia Calendar 

(EC) . For regression analysis uniformity of data base was essential. 
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In the attemp t to resolve the problem, it was found out that for 

most of the years under study, EPC has data on monthly basis. These 

were used to convert the figures to EC. For some three years however, 

we had to divide the yearly figures and convert acc~rdinl y. For example, 

to get the figure for 1960 E.C. which is 1967/68 G.C. we took half o f 

1967 and half of 1968. We cross checked whether there is seasonality in 

the data flow t ha t CQuld grossly distort the figures so obtained by 

doing the same to the years for which monthly data was avai l abl e and 

f",\lnd out the differ ence to be marginal to affect our analyses . 

For the rest of the analysis, conversion was not found to be 

necessary. f.s a result both cal endars are interchangeably used 

depending on the original data. To avoid redundancy only years 

pertaining to EC are so indicated. Therefore, unless and otherwise 

specified, all years are according to G.C. 

Structure of Report 

In the belief that establishing the re l ationship between CEC and 

economic development would give a firm foundation to the c onc lusions 

and policy recommendations to be derived we will start be examining 

the existence of relationship and determining the degree of relationship. 

First corr e l ation analysis between CEC and GDP as well as the various 

portions of GDP will be made based on time series data. To give more 

weigh t and c l arily to the findings of the time seri es , and to be able 

to make inter-country comparison, the analysis will be repeated, ~nis 

countries 
time based on cross secti on data of different"of the \·mrld. Effects of 

the price increase ~n the countries balance of payments, economic 

gro>,th rate and inflation rate will also be examined. 
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In Chapter 3 we will discuss the supply and demand conditions of CE 

<electricity. and petroleum) along with other related problems like 

distribution, capacity etc. Demand pro jection for the coming 10 

years will a l so be made. Part four, which can be considered as part 

two of the paper looks at the foundations of sound energy policy for 

the country. First problems related to pricing and fiscal policy 

will be examined. Conservation policy wi ll then be disoussed, as a 

short-term measure that could help to reconcile energy requirements 

with competing c l aims of different economic sectors. The last 

two parts will deal with a relatively longterm po l icy measures 

regarding energy supply and demand. The first l ooks at the possiblity 

of shifting towards increased use (exploition) of indigeneous energy 

resources a long Ivith the ease o r difficulty of it. The second i.e. 

chapter 5 examines the relationship between energy, technology and 

development in light of expensive energy input and suggests possible 

strategy of deve l opment . 
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2 . 0. eEe and Economio Development 

Economic development largely depends on the raising of the 

a verage productivity of l abour. The growth of the latter is on the 

other hand intimately linked to or rather a direct function of the 

amount of energy used and the form that such energy assumes. As a 

result the amount and form of energy that different societies employ 

can be taken as an indication of the degree of development attained. 

Historically , man's epoch changing activities have always coincided 

with development of different eources and forms 'of energy. Such 

develpments have moreover been leading to a more energy intensive world. 

Fire, the first and by far man's greatest discovery provided the 

ener gy source which enabled him to increase his productive Qapability­

i.e., in smelting iron to make ploughs, spears etc. Subsequently, 

increased use of animate e nergy, (cattle for cultivation, pack animals 

for transporting go ods) wind power for pumping, water power for mill­

ing etc. , further enhanced his ability and knowl edge to harness and 

make use of various forms of energy. The greatest stride in this regard 

calle with the first industrial revolution which came based on the use 

of steam engine. Further still , the second industrial revolution came 

based on a still different source and form of energy; this time on 

electrical energy and internal comb ustion, engine. It is at this 

juncture that petroleum starts to assume an increasingly important role 

as a source of energy, gradually usurping "kingship" from coal. Though 

a t slow pace,? the third industrial revolution is currently underway 

based on the release of nuclear energy and the uSe of electronic 

machinery,_ 
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G!!P.Lcapita a nd CEC/cap for Selec t e d Countries of the World 

Tabl e 2. 0. 0 
.~ .--,--.- --

" " " " HIGH L ,CC,;:;; C.,T3GORY " HIDDLE INCOHE Cf .TEGORY " LOW INCOME Cf ,TEGORY 
" " -- --

GNP/cap CEC/cap 
:: 

GNP/cap 
!! 

CEC/cap :: GNP/cap ClSC/cap 
COUNT.,\Y in US $ in Kgce COUNTRY in US $ in Kgce " COUNTRY in US $ i n Kgce 

" 1978 1978 1978 1978 " 1978 1978 
" -
" Italy 3850 3230 Liberia 46~ 395 " Ethiopia 120 20 
" USSR 3700 5500 " Egypt 463 463 " Chad 140 22 " " " " Hungary 3450 3451 " Thailand 49C 327 " Burma 150 64 " " " " Great Britain 5030 5212 " Peru 740 649 " Guinea 210 9:L 

" " 7280 3825 " " 56 Japan " Columbia 850 700 " Benin 23r 
" " Fr a nc e 8260 4360 " " Tanzania 65 " Jordan 1050 535 " 230 
" " U .8 . 1.,. 9590 11374 " Jamaica 1110 1823 " Afghanistan 240 47 " " " " " I<rgentina 1920 1873 " Haiti 260 57 " " " " " Mexic o 1290 1384 " Kenya 330 139 
" " " " 360 278 " II Indones ia 
" .-

Source : ~o~ld Development Report , 1980. 
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It is therefore not surprising to find that the amount and form 

of energy consumed could by a nd large indicate the level of economic 

and social development attained by different countries. Table 2.2.0 

indicates the relationship be tw een per capital consumption of EC in 

kilograms of coal equivalent (Kgce) and pe r capital income in US 

dollars for 1978 for a set of 26 countries , classifed under throe 

income categories . 

The foregoing Table a mply demonstrat es that a lovi level of CEC 

coincides with low income l eve l s , a nd that the more deve loped countries 

are at the same time thos e with the highest consumption levels . In 

fact some studies indicate tha t 'ta country with 10 times the na tional 

income of' another has 26 times the fuel consumption. III 

Not only is CEC r elat ed to l e vel of income but is also highly 

related to it more than any oth er development indi ca tor (rs ~ 0.9679). 

Tabl e 2.0.1 shows r ank correlation made to this effect for some selected 

. 2 CQUntrl es. 

Table 2.0.1 

Spearman ' s Rank Correlation Coefficient (rs ); Per Capita Income 

correlated to Socio-Economic Indicators. 

CEC per capita 

Contribution of Agriculture to GDP 

Contr ibution of Industry to GDP 

Phys i c ian pe r Population 

Crude Death Rate 

Life Expectancy at Birth 

= 

= 

= 

= 
= 

= 

r 
s 

0 . 9679 
-0.9411 

0.8143 

0.7393 

-0.7017 
0. 9589 . 



Daily Caloric Intake 

Adult Literacy Rate 

-14-

= 0 .8214 

= 0.8964 

Source: Computed based on data from World Development 
Report , August 1980 . 

Admittedly , many fact ors do contribute to the economic progress 

of nations. Energy is however taken to be the sine - gua- non of 

economic development . Deservedly so, since energy - CE in particular-

is at one and the same time used as a direct consumer good contributing 

to people ' s material welfare and as input in all types of modern 

production process. 

2.1 . CEC and Economic Activities 

Many studies have been made ove r the past years (specially 

af,ter the 1973- 74 price hike) to determine the relationship between 

CEC and economic and social development. One such study was made by 

John G. Leigh et . a le The study took 112 LDCs (Ethiopia included) 

and performed regression analysis. 3 Some of the conclusions arrived 

at are: 

- Per capita CEC is positively and significantly related to 

GNP per capita and also to the industrial portion of GNP per capita, 

while no such significant relationship exists between CEC and the 

agricultural portion of GNP p~r ~apita. 

- Total liquid fue l cow::;unption{LFC) ,is negatively correlated 

with the change in growth rates for oil importing LDCs. The study 

then goes on to indicate the existence of a very strong causal liru< 
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between the petroleum price rises of 1973-74 and the s ubsequent 

dete riora ti on in the economic performances of LDCs . Accordingly 

- . Rea l GNP /capi t a growth r ate dropped by more than half 

( from 3 . 1% to 1.5%) after 1973 . 

Inflation r a t es more than trippled ( from 7 . 7% to 24 .5%) 

after 1973 . 

Rea l ba l a nc e of payments deficits near l y tripp l e d afte r 

1973 .
4 

Similar s tudies were also made by the World Bank, Un ited Nat ions , 

5 e tc. Studies made by UN agencies for Latin America and Asian countries 

also indicate the existence of such s tr ong relationship between GEG 

and economic activitiez.
6 

None the l ess , apart fr om s t udies made for 

industrialized countries , where ti me series analysis has shown hi gh 

correlation between GDP and GEG , f ew such stUdies exist for LDCs like 

Ethiopia, mainly on account of an insufficient data base. 

2 .1.1. Relationship of GEG with GDP . 

In what follows we will attemp t t o measur e the extent of the 

relationship between the variables indicated based on time series 

da t a - (1958 - 1973 E.G. ) . The funct i onal relationships use d for thi s 

part are largely similar t o t hose empl oyed by Leigh e t al . j except 

tha t here tim e series da t a are used. We beli eve that time series 

provide bet t er results on many accounts . GEG is influenced by f actors 

ot her than l evel of GDPj f actors tha t show considerable variation 

be t ween countries. For instance an economy based on mineral wealth 
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will need large : am ount of CE per unit of product than sayan agri- 0 

cultural country, The domill!l.nce of cel'tain industries (cement 

production , iron smelting, etc.), degree of electrification and urban-

ization , consumer habits, income distribution , cultural orientation , 

climate , etc. , are also known to influence CEC.? Extent of such 

variation (or factors) within a certain goegraphic boundary is 

relatively very l ow . 

Models Tested 

~IO models are used for the analysis. These are : 

Yt = ,80 + /~' Ct + 

Yt = A(/~~ 

where, 

Ct is CEC per capita(CEC/cap) in Kgce. 

2 .1a 

• • 2.1b 

Yt is GDP per capita (GpP/cap) in birr, constant 1953/54 

E ,. C. 

(51 in model 2 .1a "measures incremental (marginal) variation of GDP 

with CE while /-51 in model 2 .1b measures elasticity of CEo The two are 

related . l1ultipl ying the forme r (31bY the ra t io of th e variables 

(c t;yt) will give us "the elasticity of CEo 

Similar regression on Ct by using various dependent variables 

was a lso made, Variables used are agricultural, industrial and trans-

port and communications portions of GDP/cap ( deSignated as Yag, Yind, 

Yt r an respective ly). 

In order to see the relation of liquid fuel consumption (LFC) 

in isolation, additional runs were made in a parallel manner, by 

replacing the independent variable Ct by Ft (LFC per capita).8 
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Table 2 . 1 . 0 Resul ts of Regression of GDP/cap on CEC/cap. 

MOD E L 
U S E D IAnal Y!PiS I 

j ; 

+' 
s::: 
'" 'd ri 
.;j ~(~ 

~(~ I] ~ 
.9. til H II ~ ! ril 

~-------------------i--------~----~~--~~-----4-*~----+-----~~-----
I 

Yt = ;9oct'J.<. 

Fi r st 
Anal Yilis 

Sec ond 
Anal ys i s 

Yt 

Yag 

Yind 

Ytran 

LYt 

LYag 

LYind 

Ct 

Ct 

Ct 

Ct 

LCt 

LC t 

LC t 

LYtran LC t 

Yt 

Yag 

Yind 

Ytr an 

LYt 

LYag 

LYind 

LYt ran LFt 

107 . 46 

78 . 62 

9 . 32 

- 0. 34 

1. 806 

1 . 987 

0 . 540 

- 0. 678 

105 . 92 

77 . 08 

8 . 88 

- 0.27 

1. 815 

1. 960 

0 . 552 

- 0. 591 

1. 423 0.226 

- 0 . 264 · 0 . 321 

0. 529 · 0. 065 

0. 367 · C). 068 

0 . 251 0. 035 

- 0 . 094 ·0 .109 

0. 5820.073 

1.162 0 . 205 

1.582 

-0 . 214 

Q. 583 

0. 388 

0. 249 

- 0 . 076 

0. 585 

0.230 

0.353 

0 . 067 

0 . 078 

0 . 035 

0 .109 

0 . 069 
1.120 . 0 . 216 

'Except for Yag , i . e. , agr i cul tural portion of GDP/cap , wh i ch shows 

0. 74 

0 . 05 

0 . 83 

0. 68 

0. 79 

0. 05 

0 .82 

0.70 

0.85 
0. 64 

0 . 79 

0. 03 
0 . 8L; 

0.66 

no statistical ly eigni ficant relationship all t he rest are s i gnificant 
at the 1% level . 

The pr efix il L" Gt ands fo r the logarithm of the var iabl e as def i ned 
above. 

Both models indicat e that CEC is strongly and positively related 

to all the dependent variables except for Yag (Agr/cap) . This latter 

result reflects the dominance of peasant farming and the highly 
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subsistence nature of the rural economy , whose need for CE is very 

minimal. · For those variables that showed significant relati onship, 

the degree of correlation \'las more strong for Yind (Ind/o3.p) closely 

followed by Yt (GDP/cap)9 and Ytran (Tran/cap) . The relatively 

low degree of r elationsh ip obtained for the latter a t first looks 

counter-intui ti ve ,. since it happens to be the highes t consumer of CE, 

One reason for such an outcome is the lumping of transport with 

communications under one category, which we f eel dampens the strength 

of the relationship. Secondly, the share of transport in GDP is apt 

to be underestima t ed since in theprodll.ctiveactivities - i ndustry, 

<griculture , etc . - contribution corresponding to transport may not be 

isolated. Th e very small (almost zero) value of the intercept confirms 

~e absolute necessity of CE input for output to be forthcoming. 

Almost an identical result ie shown by the seoond part of the 

a~lysis, whe re Ct (CEC/cap) is replaced by Ft (LFC/cap), Given the 

very high share of LF in CE (about 93%) such a result is to be expected. 

In the belief that it would l end substantial contribution to the 

explanatory power of our model a nd cognizant of its crucial role in 

economic development we included Gross Domestic Investment per capita 

(It-l) into the third round of our r egr ession. l O 

where, 

It - 1 is lagged GDlfcap. 
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GDP/capita regressed a CEC/cap and Gr oss Domestic Investment/cap 
(Third Analysis) 

Tabl e 2 1 1 • • 

= 

+' +' 

+' '" 
0:: +' 0:: 

O:: r! '" '" Po '" 'O ... 

"' .a 'Or! 
• '" .... H 0 .. 

M 0 D E L 'O ro 0:: .0 t> t> ro ." .... 'O H '" R2 0:: .... Q) oj 

2<~ Q) H Po .... ;;:: <~ 0:: o~ r.. " 
U S E D Poro '" H ro H r! 

8> 
'O oj 0:: '" +' H os 

.' 0:: > .. -_ .. " H 0 tf.l "rz1 > 
H t) 

Ct l"olf45 0 . 223 
yt I.t- l 101.2Ql 0 . 332.f- 0 . 271 0 . 77 21.30 

/30 +f51c t + P2It-l + Ct · ()~ 159.f-
Yag It-l 53 . 321 1.341 

Ct 0;543 
Yind It-l 6 . 012 0 . 175· 

+ shows no stat istical ly significant re l ationshi p. 
• Significant at 5% level. 

The res t are significant a t 1% l evel. 
··Si gni ficant a t 1% l eve l. 

0 ~135 
0. 164 0 . 84 35.23 

0 . 055 
0 . 066 J . 89 50 . 57 

lis s hown in Table 2 . 1.1, the multiple regression indicates no 

significant relationshi p between yt (GDP/cap) and It- l (ClDI/cap)ll 

and positive r elatiohship wi t h Yag (flgr/cap) 12 and Yind (Ind/cap)13 , 

with stronge r rela t ionship wi t h the former . 

The absence of signifi cant relationshi p with Yt is i n a way a 

reflect i on of the overall low capital formation of the country, To 

dw ell more on the subj ect of interest, the low investmen t in the 

ene~~ sec t or and the conse quent dependence on imported oil, is also 

explained by this low level of overal l investment. In th e 1970s the 

developed countrieSUllDcd on the aver aGe 23- 25% of their GDP for i 'nvestment 

14 
while fo r the LDCs the comparable figures was on the average 14%. 

In Ethiopia , no t only is the shar e of investment below this low level 

but infact shows a declining trend. 
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Figure 2.1.0 Percentage Share of Investment in GDP 1963 -1972 E. C. 
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Souroe: CSO Statistical Abstract 1978 . Figures for 
1970 a nd 1971 a r e fr om CPSC. 

Such a l oa level of investment is indeed a cause for conce r ni 

What is more serious or rathe r unfortunate is the f act tha t l1e have to 

undertake the pai nful process of capital accumulation a t this juncture, 

uhen high energy cost is making the burden increasingly difficult to bear. 
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As an a lternative to the above approach we have made a cross 

section a nalysis of the same variables based on data for African 

countries. It i s the belief tha t having mor e or less simi l a r production 

structure a nd economic problems , would show better comparabl e r esult 

tha t we t ook only African countries . Two pe riods 1975 a nd 1977 are 

15 t aken for analysis. The model empl oyed is similar totine time se r ies . 

. . . . . . 
where , 

Yi = GNP percapi 'ta in 1975 and 1977 US$ 

Ci = CEC percapita in Kilograms of Coal equi valent. 

i = 1, 2 , 3 , • • • , 27 . 

Table 2 .1.2 below summarizes the result obtained. 

GNP/cap r egression on CEC/cap for 27 African Countries 

Ta ble 2. ' .2 .., .., 
.., Q) <I .., <I 
<1M Q) Q) Po Q) '0 ..... 
Q).o 'drl Q) .... k 0 

YEAR '0 <1.0 () () • oj R2 <I oj Q) oj k 0 .... rl '0 k rl 
Q) .... Po .... Q) <~S~ .....<~ <10% . Po "- Q) k ..., -. ~ .... oj k _ . 
Q) III 

'g~ <I Q) ..., k 
~> H a tIlr1i 

H 0 

1975 GNP/cap CEC/cap 164. A 0.767 0.130 0.58 

1977 GNP/cap CEC/cap 166. 0 0. '174 0.127 0. 60 
. .. ..... ., 

• Bo th a r e significant a t t he 1% l evel . 

Results obtained both in the time series and cross s e ction analysis 
clearly indicate existenc e of strong rela tionship between GDP/cap a nd 
C~/=p. / 
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BefcOre. concluding this· section" a bri e f discussion on the impac t 

o f non- e conomic factors would be in orde r • . Figure 2 .l.1 shows th e 

e xt e nt to which the e c onomy ha s s u ffered du e to di s ruption o f normal 

e conomic activities following th e r evolution • . All economic 

indicators plotted against time show a dip for the few immedi ate 

ye a rs a ft er th e r evolution a nd a jo int rise wi th th e coming of a 

r ela tively stable period. 

It is quite evid e nt tha t such ev ents like th e wa r in the Ogade • . 

a nd Eritrea , c ivil disturbanc es in Addis Ab aba and other majo r citi e s •. 

the various campaigns aga ins t landlo rds who t ook to th e forest, etc .,. 

have all contribut ed in on e wa y or anot h e r towar ds the disrup tion 

of economic "activiti es . Div e rsion of ec onomic r eso urc es to the war 

e ffort - a sacrifice made to defend the revolution and maihtain the 

unity and t err itorial int egrity of the nation-and the dr ough t tha t 

repe a t edly hit various provinces were also addi tional facto rs •. The 

r adic a l e c onomic and social r eforms that th e governm ent · undertook 

during this p e riod , measur es like nationalization of rural land, . urba n 

land and extra houses, . th e nationalization o f major industri es and 

fin ancial institutions, the various systems o f pr i ce , . credit a nd 

for e ign exchange cont r ols e tc ••. hav e all l e .d to t empo r a ry dislocatiOn 

in e conomic activit i es b o th in th e sph e res of production a nd 

distribution • . In short many f actors ha v e affec t ed a l l economic variables. 

Now that such effec ts a r e wearing out ' we expec t an increase in e c onomic 

a ct·iviti e s and wi th it an i n.ulease i n demand for CE o 



Inter-country comparison ot CEC and GNP 

Results obtained above, though quite indicative of the , degree 

of relationship between CEC and economic development , do not tell 

(determine) what could be considered as an adequate consumption l evel 

iA relation to the degree of development. Establishing such optimum 

leval of consumption involves a much deeper and comprehensive research 

into the structure of the economy, sectoral consumption pattern, 

type and efficiency of technology employed, etc ., issues which are 

-
beyond the purvi ew of this study. However, to leave the issue aside would 

also be a gross failure. We will therefore attempt to tackle the 

problem by taking an eas ier, albeit a second best appr oach, via drawing 

comparisons between different countries. 

Since energy used for direct consumption by the population depends 

on purchasing power ( a fact reflected in per capita income), and given 

that the energy consumed in the production process is dependent on the 

volume of production (measured in GNP). per capita income can be used as 

a fairly good index for reflecting the economic potential and degree 

of general development of a country. Cognizant of this, we have made 

inter-country (cross-sectional) analYl?is based- on data of 114 countries 

of the world divided into four groups - 10Vi income. middle income. 

industralized and centrally planned Bountries -according to World 

B k 1 'f' t' 16 an c aSS 1 1ca 10n. 

The model used is 

) f3 i .... CEC/cap = iln /30 + 1 J!,n GNP/cap ~ 1'-

where. CEC/cap and GNP/cap are in Kgce and US$ in 1978 
r espectively. 



As shown on table 2. 1.3 below a nd in figure 2/1 . 2 , . there is 

strong relationship between the variables wi t h centrally planned 

countries showing the highest, fo l lowed by middle income, low income 

and industrialized countries in that order. 

Regress ion of CEC/cap on GNP/cap for four groups of countries 

Table 2.1 . 3 . .. ' .p .., .. <1 <1 
1:: OJ OJ OJ 

.., OJ 10. .", "''''' COUNTRY 
OJM "'M OJ ' 

~<~ ~ o~ ",.0 <1.0 
" 0 R2 

GROUP <1 III OJ III ... ~ , ,"'... . OJ .", p" .", OJ . "" <1 0 
p,,'" <I> ... .., OJ III ... OJ III 

'" III <1 ' 0 .., ... 
Q> <1> H 0 tI)~ H 

Low Income £'';CEC/cap £nGNP/cap -2 . 919 1.343 0.311 0.36 

Middle Income £, nCEC/cap £nGNP/cap -1.841 1.199 0.118 0.68 

Centrally Planned £nCEC/cap £nGNP/cap 1.737 0 .823 . 0.131 0.81 

Industrialized RnCEC/cap £nGNP/cap 3.826 0.528- 0.207 0.29 
I 

... 

·Significant at 5%; the rest at 1$ level. 

The result obtained is by and l arge in line with the generally 

held hypothesis; that first, at low stage of development energy 

consumption grows less intensively than the gross product and later at 

intermediate stage of development, Le., when "pronounced changes take 

place in the form of an increased expansion of industry and other 

a ctivities whose input of energy is proportiooally higher " and when 

with increased standard of living house holds increasingly shift from 

animate and traditional form of energy, CEC shows increased rate of 

growth per unit of product. Later at more advanced stage of development 



... ..., 
C)) .. 
< 
~ 

a: 
< 
u 
..... 
u 
III 
u 

y 

Floure 2.1.2. Regr.ulon betw .tn ComlMfc:1 ct EIIQMJ1 Con~umpllon and Gron 
Notion a l Pro duct I Capito for fOUf group~ 0 \' Countrl .. 1978 

( t4.a l ilral Logarithm Sca lQ) 

Inp 3.826+0.528 Inx 
. . reO. 54 .1 

10,000 

~OOO 

2,500 

1,00'0 

5,000 

200 

100 

50 

25 

Note . 

Ind,,*, eII •• d 
COIIntrlee(AI 

~USA 
2leEL81UM 
31 F. R.G 
41S WEOEW 
5 ) FRANCE 
G ITALY 

i! 34 .. 
10 

12 
• 11"-1.841+1.199Inx 

..0.a2 

17 . ,. 

c.. 

!!3 Q 
20 
• 

« I 
• 

18 

Iny :- 2 . 919+ 1.34 .3 lox 

22 r · 0.6 . 

24 • 

100 10,000 200 400 GOO ",00 ~OO 4,000 
INCOUE/CAP T A ( 3 7 I US "' 81 

C.-flt,all, plan~.d 1lI411c1to -.:ora. LO" In_ 
c au ntr l •• ( II ) C _ ,lee IC 1 eo .. t,l es ! 01 

T. GOA 13. t1'<! )!lCO Ie . A!400L A 
8 · US SR I 4. TU~I( e;y 20. PAKISTAN 
9 . P OL AN D 15. BRAZIL 2 1. KEN YA 
10. J:OUI!:N IE 18. ~9YPT 22. TAICANIA 
II. IiUNGiAFIY 17. IliAY OIA Zll. II U 'HI A 

I2.CUBA Ie. !il IA Z4. eTH 10:> IA 



-2?:' 

when "production sectors acquire a more stable structure", we again 

see a less intensive growth "this time because of th e possibility of 

more efficient utilization of energy and the partial saturation of 

household consumption."l? (See figure 20J...3 balo,,) 

Commercial Energy . 
consumption 

Figure 2 .1.3 
Gross Product 

Behavior Pattern of fue ,Re lations)iip be twe en 
CEA and Gross Product 

As summarized in the table, hi gher GDP elasticity of demand 

for CE is shown by low income countries followed by middle income, 

centrally planned and industrialized countries. The result thus 

indicates that the low income and the middle countries a re in the 

stage of development where GEG shows increased rate of growth per 

unit of product. The product elastiCity of centrally planned 

countries (less than unity) indicates the fact that they are well 

into the transition from increased rate of growth of GEC per unit to 
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a less intensive one, r eflecting "more efficient utilization of 

energy and the partial saturation of house hold consumption." The 

low product elasticity of industrialized countries (considerably below 

unity) further shows the very high efficiency level attained by these 

countries. 

From the above, one can easily discern a picture of the behavior 

pattern of the relationship between CEC and economic growth . If so , 

it should be possible to get at least a rough idea (by making proj ection) 

of the amount of CE required for a planned level of GDP and accordingly 

explore supply possibilities in time, t o duly mee t the proj ec t ed 

demand. 

Here is a very illustrative picture that relates future level of 

development with the energy requirement. For Ethiopia to reach a 

level of development comparable to that of Cttba (see figure 2.1 . 2) it 

would need to maint!l,in a compound growth rate of 10% per annum for the 

next 20 years; and assuming similar production structures, the con-

comitant energy r equirement would be inter alia: 

An annual crude oil iMport of around 3 million tonnes at a cost 

of US$ 1 billion, at constant 1981 prices, 

Investment of US $2.5 billion for refining and distribution 

and US $ 20 billion (of which $15 billion is foreign exchange) to 

install electrical ge nerating capacity of 20 GW.
18 

Staggering and awe-inspiring as the above illustration is, it 

has only managed to barely capture the tortorous and rather painful 

course of development when one considers the fact that Cuba itself 
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is a relatively l ess developed country (with a per capita income of 

US · $810 in 1978), when compared to some middle income countries like 

Mexico, Brazil, Turkey, etc ., al l with a per capita income of well 

over US $1000 for the same period, and obviousl y much less so when 

compared to industrialized countries like the U.S., F~R.G~, Sweden, 

etc. , all with a per capita income nine times that of Eluba, 

2.2 Effects of Increase in Price of Oil 

Beginning from the immediate years following the initial increase 

in the price of oil, LDCs have found themselves in the throes of a 

virulent and excessive inflation and had to face a decela~ation in 

their economic growth rate and. a massive deficit in their balance of 

payment. 19 On the other hand, . . pPEC I S surplus _ which corresponds to 

every dollar of importi,\g' countries' deficit - has gone over $350 

billion by June 1981. Such huge surplus - roughly twice the economy 

of Bri tain- is acc ord ing to the Econ.omist, "the l argest transfer of 

resource s in world history. ,,20 Though high import bills are a head-. 

ache to all oil importing countries', 'its adverse effect is nowhere as 

damaging as it is to economies of LDCs. A good indication is the 

consequent horrifying debt these countries have plunged into. The 

exte::-nal debt of LDCs increased from "87 billion to US $524 billion 

in the decade to the end of 81,,21 and is estimated to be more than 

double their annual export. 

In what. follows we VJill try to examine the effect of such price 

rise in Ethiopia n economy . 



Effects on the Balance of Payment 

Deficit in Ethiopia's balance of payment has been so frequent 

over the years to have become a basic feature of the foreign trade 

22 
sector . The d~ficit experienced since the 1973-74 increase in oil 

price is however , widening a t an alarming rate. Real balance of 

trade deficit has almost quadrupled since the oil price rise_. 23 

The mean balance of trade in real terms (1964 EC price) for 1958- 66 EC 

was 101.4 million birr. This fi gure increased to 221.2 million birr 

for the period afte r the oil price increase (1967 - 1972 EC). 

Undoubtedly, some of the internal factors discussed earlier have 

contributed to the worsening of the situation. The main determinants 

are howeve r to be found in inte rna tional market, mainly in the world 

prices for imports and exports of which rising cost of crude oil is 

the most important factor. 

Domes tic demand for CE exerts pressure on Ethiopia's balance of 

payment s in different ways amongst which : a) import of petroleum 

a nd derivatives , b) purchase of equipmen ts and other capital goods 

for operating the sources of energy and supplying overall demand, 

c) payment for t e chnical services ar e the major ones. Of the three 

it is the form er that is dominant . The share that import of crude 

oil claims from export earning has increased from a mere 6.7% prior 

to 1973-74 to 34% in 1980 .
24 

Alarming as the above figure is , it 

does not give us the whole picture since it excl udes many other factors. 

Not only does it not include the value of some imported petroleum 

products whose price has increased but also the accelerated growth 
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in the pricGs of manuf actured goods . 

Higher prices of oil contribute to cost push elements of 

inflation , and as a result the industrialized countries simply 

increase the price of their outputs . The burdel!l of incr ease in oil 

price is thus pushed onto oil importing LDCs like Ethiopia who have 

to bear the double brunt of the " energy crisis". hs Table 2 . 2 . 0 

indicates th e import ttGms a r e so essential that any decrease in 

quantity of import would either hamper economic developm ent (chemical, 

industrial products, transport, etc . ) , or adve rsely affec t t he wel-

fare of the population (medical and pharmaceutical goods , food items, 

e tc. )- . The demand for imports thus being price inelasitc do not :give 

Much room ter alleviating the proble;!) fr om the impor t side • . 

To add insult to injury, the trade and paymGnt position of LDCs is 

also further aggravated by adverse effects on the expor t side . , Since 

export volume of the se countries is heavily conditioned by the 

extent of real demand in the developed countries, coupled with the 

t 
fact that price of pr i mary commodities is extremely sensitive to 

demand conditions , many primary goods exporting countries are facing 

sagging demand and falling price for their export commodities as a 

r esul t of economic r ecession currently affecting the dcvelped countries~ 

The current downward trend in price of coffee on the world market 

is quite an indication . 25 

What renders the condition still worse is the country's export 

structure. In contrast to the diverse import structure pre s e nted 

Ethiopia provides a classic case of monocultur e economy . ~hile 
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agricultural exports have always cons tituted the bulk of ito tota l 

exports (over 95%) t he share of coffee in total e xports has continued 

to increase, accounting f or a lmost 75% of total e xp orts in 1978/ 79 . 

Of the re~ining 25% hides a nd skin ac counted for 15% l ea? ing a me re 

10% for the r est. 26 The ins t ab i lity that such str ong depe ndence on 

one or two commodities enta ils is obvious a nd need no t de t ain us here . 

Table 2.2.0 Pri ncipa l Imports (in '000 birr ) 

ITEI'i.:; 
y E Ii R (E . C) 

1963 1964 1965 1966 1967 1968 : 1969 
, 

Chemica.ls 28148 21381 26357 41345 60127 45822 48372 
(11.1) (7 . 9) (10 . 6) (14.0) (16 . 0) (11.7) (11.3) 

Fuel 41196 48970 47936 89251 140860 114825 107948 
(16.3) (17.9) (19 . 3) (30' ,3 ) <37 .6 ) (29. 1 ) (25 . 3) 

Transpor t 39820 50760 48651 45288 51741 106312 92118 
(15.7) (18.6) (19 . 6) (15 . 4) (13.8 ) (27 .,1) (21.6) 

I ndus tria l 92430 110038 89245 66941 25815 . 52833 109984 
(36.5) (40.·3 ) (35 •. 9) . (22 .7) (6 . 9) (13.5) (25,7) 

Medical & 14231 12531 12193 15199 18935 21674 29446 Pharma-
ceutical s (5 . 6) (4.6) (4.9) (5 .2 ) (5.1) (5. 5) (6;9) 

Food Items 37453 29299 24121 36385 77396 51186 39423 
(14~8 ) (10 . 7) (9 . 7 ) (12. 4) (20.6) (13.1) (9 . 2) 

Tota l 253278 272979 248503 294409 374874 392652 427291 
(100) (100) (100) (100 ) (100 ) (100) (100) 

- Figures in brackets, be low the values of the import items 
are percentage shares , 

Source : NBE Quarterly Bulle tin, Vol, 2 ,. 1980 , p . 101 ~ 

1970 1971 

37581 98015 
(8 . 2 ) (12 . 5) 

127633 153511 
(27.7) (20 .1) 

83040 l.81088 
(18,0) (23.0) 

142359 229026 
(30~.S' ) (29.1 ) 

32329 50641 
(7.·0) (6.4) 

37695 69879 
(8 . 2) (8 . 9) 

--.-.---
460637 787160 

(100) (100) 
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Regression of real impor ts (1.1) and exports (X) on GDP was 

made (1958 - 1972 EC), and according to the projections made based 

on the result , the real balance of trade de ficit in 1978 a nd 1983 E. C. 

will be 25.1.6 and 335 . 3 mi l l ion birr in cons t a nt 1964 E.C. pr ices _ 

ass uming a GDP growth r a te of 5 . 3% pe r annum . 27 

M = - 17 . 79 + 0 . 12 GDP • . . . . 2 . 2a 

(0 . 013) 

R2 = 0 . 86 

X = 14 . 65 + 0 . 08 GDP . • • • 2 .2b 
(0 . 009) 

R2 = 0 . 86 

' Coefficients a r e significant a t 1% l eve l , 

The se ve r e s tra in that such chronic deficit puts on the e conomy 

is quite evident. Moreover , while th e 12% ma r ginal propensity of 

import could very we l l be a s sumed t o increase (gi ven the country's 

plan t o incr ease the contribut i on of industry to GDP - from the 

present 1 6% to 25% by 1990) , 28 the Same could not be said confidently 

r egarding export. 

Deficit could not of course continue indefinetly a nd nee d to 

be covered . This \'Iould lead t o the inevitable use of fo r e ign 

exchange r eserTe. Ethiopia ' s foreign e xahange reserve has gone do.wn 

to 122 . 7 million birr in 1980, from a high l evel of 618 .7 million 

a t the cl ose of 1975 . 29 Theoretically , borrowing is one possible way 

of s t abili zing the economy unde r such conditions. Unfortuna t ely 
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the high cost of borrowing in the interna t ional market does not 

allow such a possibility. Al r eady as a result of such high interest 

r a t es th e debt servicing r a'tio of LDGs " has increased from 14% in 

1 973 to 21% in 1981 ~,,30 

Thus,lnck of a viable al t e rnative is a lready ne cessita ting pain -

ful choices with r espe ct to imports leading in some cases to r educ t-

i ons on imports of essentia l supplies, and worse still making financ-

ing of urgently r e quired capital goods very difficult . Needless to say , 

the reduction of such essential inputs would inevitably' suffoca t e 

economi c growth , which in turn will l ead t o the limita tion of the 

c ountry ' s for e ign e xchange earning capacity . The consequence of such 

circul a r causati o n of negative factors is not difficult to imagine. 

2 . 2 . 2 Effects on Economic Gr owth Rate 

The e ffec t tha t the r edu ction of imports of capital goods could 

have on ec onomic growth r a t e would not generally b e immediate . The 

s tra in brou ght about b y the ene rgy cris is 'was h owever strong e n ough 

'. 
to caus e a more than 50% decline in the a verage economic gr owth rate 

of oil importing countries in the f ir s t three years of the pri ce 

increase. 31 Now tha t the price has even increased further (from $14 per 

barre l in 1 977 wh e n the s tudy of Leigh et . a l. was made , to $34 p e r 

barrel i n 1981) , the si tua ti on must have wb r sened. 

Ethiopia 's GDP/cap growt h r a t e s t a rt ed to decline beginning 

from early 6~'· s. (See table 2 . 2 .1) Bu t it was only af t e r 1966 EG . that 
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it started to show a negative growth rat e . The mean value of annual 

growth rate for 1958- 1966 Ee was 1 . 96% . This f igure declined to 

- 0 . 35% fo r 1966- 1973 . One would immedia t ely sur mise the oi l price 

increase to be the cause in line wi th the conclusion a rrived a t by 

Le i gh e t. a l . Clos er look however r e veals a mor e profound f actor be-

hind such a dras tic fall in th e gr owth r ate . "s wa s discussed i n the 

for agoing pages , a hos t of inte rnal facto r s ha d adversely been a ffe ct-

ing the economy . These factors could have equally contribu t ed to this 

eff e ct . The f act that th e gr owth r a t e went nega ti ve for the five 

i mmed iate year s fol l owing the r evolution a nd then starte d t o s how a 

shar p ri se ai t h the coming of r el a tive s t abi lity - despite th e continu-

ad ri se in the price of oil well into 1979 - infact su ggests the inte r -

nal fa ctors as being mo r e dec i s ive , th ough the oil price increase has 

undeniably exerted a no small infl uence in the same dire ction . 

Table 2 . 2 .1 Aver age growth r a t e of (,iDP!ca p growth rat e 

Period (E. C) ;!Ve r age gr lVoth r a t e 
of GDP!cap 

58 - 62 2 . 24 

62 - 66 1. 02 

66 - 70 - 2.13 

70 - 73 2 .15 

Source; Compiled from data from C.S. O., CPSC. 

I nordeE to see whether empi rical results corroborate the above 

hypothes i s , r egr ession analysis was made. The aim was to see if 
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growth rate in GDP/cap was to any significant degree affected by rates 

of oil consumption , inves tm cmt, etc .
32 

hccordingly , grow th rate of 

GDP/cap was r egre ssed on growth r ates of CEC/cap , GDI/cap , LFC/cap 

as well as on tot£l LFC , ene r gy intensi t y respe ctively . 33 In all 

.cases , no sta tistically significant relationship was found. Regression 

using o ther d e penda nt variables ( growth rate in ;'gr/cap , Ind/cap , etc . ) 

also obta ined similar r esults. This we feel is a furthe r indication 

of the fact that though important , the oil price increase .as over­

shadowed by other more acu te and decis ive factor". The se we take them 

to be the large ly non- econom i cal f ac tors described earlier . 

Nonetheless , such a conclusion must not be a llowed to undermine 

the debilitating ~£fect that high cost of fuel had or could have , 

~cially now that the foreign exchange problem is getting more ser ious 

. ( with the d eple tion of our r ese rve) and th e decline in price of our 

major export commod ity - coffee . We hold that the decele r ating effe ct 

of the oil price increase would ha v e been r e fl ec t ed in our r esul t 

(similar to that of Leigh et . al . ) had it not been for the non- e conooic 

factors which hurled the e a onom,' into negative growth r ates . 

Effects on Inflation Rate 

I nfla tion has to day become a global phenomenon a ffect t ng the 

economy of de velop ed and deve loping countries alike . ;.s a result 

controlling inflation has become the main . ~an CBrn of the decade. ;'s 

would b e expected thos e who suffer most from its e ffec t a re LDCs whose 

average inflation rate mo r e than tripled, from 7.7 to 2~.9% in the 



first three years of oil price increase and s trongly appear to have 

been caused by it . 3~ 

1,s can be seen from table 2 •. 2 . 2 below, in the fi rst e i gh t 

years prior to the price increase in 1966 E. G. th e standard of living 

as indicated by the general price inde x (Px ) shows one of mi ld inflation-

a r y t e nd encies , essentially of a cyclical character , wi th some years 

showing negat ive percentage change ove r the pr evious year • . 

Pre and Post 1966 E. G Values 

Tabl e 2 2 2 • • 
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1958 92 .. 4 - 87 . 3 79 . If' 1966 111 . 7 10 . 7 112 .1 

1959 92 .. 1 - 0 .32 89 . 9 79 .' 1967 117 .- 4 . 7 120 .,3 

1960 92 .. 6 0.-54 91.9 79 .' 1968 139.' 18 .8 126 .,8 

1961 93.3 0 . 76 93 . 9 79 .& 1969 154 . 7 11.3 135.3 

1962 99 . 3 6 . 43 94 .1 79 . - :1970 180 . 3 16 . 6 148 . 3 

1963 105 . 3 6 . 04 96 . 7 79 .- 1971 227 . 9 26 . 4 1 62 , 8 

1964 100 . 0 - 5 . 03 100 .8 100.0 1972 255 . 5 12 .1 176 . 6 

1965 100 . 9 9 ; 00 104 .1 100 . 0 1973 - - -
Sources : GSO ; IMF , " International Financial St at i stics", 1980 ; 

NBE Quarterly r espect ively. 
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With the advent of the "oil crisis " however, prices of all goods 

have moved in tandem with oil prices, and as a r esul t the earli er 
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modest inflation r a t e a ll of a sudde n jumps to an unpre c ede nted l evel 

of 1 0 . 7% (a l mos t 12 time s tha t of 1 964 E . e~ and more than 20 times 

the rate of fiv e years ea rlier) and continue d to increase r eaching the 

highest l e ve l of 26 . 4 in 1971 E . C. 

In the be li e f tha t the majcr determinants for this sudden turn 

are the se r ies of price increase of oil (19 time s compare d to its price 

a decade earli e r - s ee t a ble 2 . 2 . 2) we ha ve a tt e mpte d t o see th e extent 

to which it has l e d to increase in domestic prices . Ae have ·chosen 

two variables - GDP de fl a to r (Pf) a nd Gene ral Price Index (Px) as 

i ndica t ors of the inflat ion rate . These two were separately r egr essed 

on whole sale price index of pet r oleum (Pw) . 

Pf t = /30 
Pxt =;30 

+ ;31 Pwt ~ )~ . 

+ ;31 Pwt +;"l. 

• • 

• • 

2 . 2c 

2 . 2d 

The analysis Vias made in three stages . Firs t, regre s s ion was 

8 35 made fo r all obs e rva tions 1 95 - 1973 E . C. The observat i ons Vlere then 

divide d into t wo groups - pre and post price increase of oil. Tabl e 

2 . 2 . 3 summarizee the r esults obtained . 

The results obtaine d indicate th e existenc e of strong and positive 

relationship between the variables for the post price increase period 

(obse rva tions 8 - 1 6 ) while no such statistically significant r e lation­

ship VIas found for th e pre - price increase period . 36 Though not 

conclus ive , the r esult is highly sugge 8 tive of the influe nce of oi l 

p rice increas e on th e count r y ' s infla t ion rate . 
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Inflation Rate Regr ession Results 

'j-tO I ~ I I I +' 
, <: +' <' <'l 
1 0 <: rl I Q) Q) +' Q) l I orl Q) "d rl p, I 'd 'lj'H 
I +' '0 ,0 I <:,n <D 0 ~ H 0 

n2 oj <: .~ <D oj 0 ' 1"1 "' .. oj 
:0- <D H t ~ ' rl r-1 <....,...:. t: <CCl "d H ...-rn ...... 
H "'oj Q) H '" • I !:l 0 "-
(\) "':> 'Uro +' "'- Q) ro H ..... 
to A <::> <: 0 +' H 
,n H H 0 en "1 
0 

1 - 16 
Pft Pwt 90 . 26 0 . 1 117' 0 .1"15 0 . 78 

Pxt Pwt 6~ . 15 0 . 332 ' •• 045 0 . 80 

Pft Pwt 96 . 64 Q~23 0 . 027 0 . 11 
1 - 8 

Pxt Pwt 93 . 32 0. . 033 -e. 032 0. . 15 

a - 16 
Pft Pwt 96.:00. 0..1993* * 0.. 034 0 . 52 

Pxt Pwt 39 . 93 . ,. 387' •• 101 0 . 68 

Pf t = GDP deflator 

Pxt= Gener a l Pri ce Index 

Pwt = Whole Sal e Price Index of Petroleum and de r ivatives • 

• Significant a t the 1% l e vel • 

• * Signifi cant a t th e 5% l evel. 

-

Higher prices of oil contribut e to cost push e l ements t o inflation , 

and as a r esul t the industrialized countries s i mply increase the price 

of their outputs . For instance, th e 150% oil price rise f r om January 

1979 t o Janua ry 1981, according t o Time Nagazine " s en t "merican consumer 

prices leaping a t an annual r a t e of more than 12%, the s t eepest peace­

time increase in more than 30 ye"rs.,,37 Thus higher import prices 

stemming from such inflati on in the industrialized countries (se e the 
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more than 100% unit price increase of imports in table 2 . 2 . 2) have 

undoubt edly aggravated domestic p r ice situation . Table 2.2 . 3 also is 

indicative of the ext ent to which price incr ease of i mported goods 

could have cont r ibuted to this end . 

Import Volume and Value fo r Vehicles and I n dustr ial Mach inery 

Table 2 2 3 • . 
Impor t of Vehicles Impor t of Indus tria~ 

Machi nery 

Relatives : 1974 = 10~ 1 974 = 10. 

Year Volume Value Vol ume Value 

1 974 1 00 . 0 1 00 .' 1<110 . 0 100.0 

1 975 93 . 0 1 21 . 0 80 . 7 100 . 4 

1 976 104 . 7 148.3 75 . 7 105 . 5 

1977 134 . 9 1 53 . 8 62 . 9 110 . 3 

1978 143 . 0 274 . 3 1 01. 4 195 . 6 

1 979 81.4 119 . 3 112 . 9 242 . 8 

1 980 123 . 3 268 . 5 1 23 . 6 286 . 0 

Sour ce : Customs i,uthority; NBE . 

Hi ghe r fue l cos t s have equally contribut ed to cost push i nfla t ion 

a t home . Since CE consumed large l y goes to pr oduc t i v e p r ocesses , 

r ather than being di r ectly consumed , we hold that much of the increase 

in energy cos t will eventually be transferred t o highe r ou t pu t prices. 

Inspit e of such str ong indications , it would be presumptous to 

hold the oil price increase as the only cause for the accelerated rate 

of inflati on . Domestic facto r s have also exerted significant influence 



-42-

~n the same direction. In the fac e of supply shortage due to disruption 

of economic a ctivitie s (for reasons cited earlier), government policy 

remained e xpansionary. Increase in the money supply (an increase of 

121 . 8% f rom ~973- 79 as compared to 63.7% between 1963- 73)38 and govern­

~ent e xpenditure (an increase of 204% between 1973/74 - 1973/80 as 

compared to 49% from 1967/8 - 1973/74)39 hav e a lso contributed to the 

inflationary trend . S e ctoral bottlenecks and different problems as sociat-

ed with distribution can similarly be cited. 

While some of the domestic causes for the inflat iona ry pressure 

have a bated , external f ac tors (though not in the same rate) still 

continue to influenc e pric e increase . Infact, a very important feature 

of this post 66 E. C. excepti ona l upsurge in inflation r a t es is the 

fact that it is basically imported cost inflation over which we have 

very little influe nce or control . 
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3.0 Supply and Demand for Commerci a l Energy. 

Commercial energy constitutes a mere 4% of the country's total energy 

consumption. Out of this hydro-power accounts for about 7% while petrole~n 

accounts for the r est. (see T3ble 3.1 . 0J. Though currently of small 

si~nificance, hydro-electicity is foremost among the energy sources 

that offer :>romis ing prospec ts and it is towards the discussi;n ~f 

this source of energy that we now turn. 

3.1 Electricity: Supply Problem and Prospects 

" Being a renewable source of energy, hydro-p~wer offers the most 

promissing source of electric energy for countries like Ethiopia 

endowed with s Ubstanti a l potential source. Currently, however, out of 

a potenti a l of 60 billion KWH, the pr~duction capacity of existing 

1 
plants is onl y 1.044 billion KWH or 1.74 percent. Such insignificant 

contribution of hydroelctricity to the country's ~veral l energy 

'. c.nsumpti on and the enormous dependence on imported oil is reason for 

serious concern. At present,hydr opower contributes a mere 0.33% of 

total energy consumption. Over the years the share of hydropower in 

the country ' s ,installed generating capacity and production has (on the 
I 

average) been around 73% and 76% respectively . The remaining (27% of 

capacity and 24% of production) is left to thermal production
2 

The disadvantage of diese l units is one that deserves serious 

consideration from b.th the economic and energy point of view; Costly 

generationinterms of calories is a serious drain on physical and 

financial r esources and very often on foreign exchange . Diesel units 

have l ow thermal efficiency. "The motors operating at high rotational 

of 
speeds A1000 or 1500 rev/min (involve) high maintainance costs, long 
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outap;e neriods and relatively short life span,,3as compared t o liydro-

elec tricity. Th e l atter involves no fuel cost r equires few ope r a tions , 

1+ 
has' l ow main tainance C'os ts ·, r:nd an eff ici en cy r a t e of about 0.5% . 

Despite such advantap;es , o~r potential remains un exploited , l eavin r; 

us saddled with the energy problem . Such r e latively high share of thermal 

product i on is p;enera lly explained by the prefe r ence held f or thermal 

ins tallations based on th e lower initial cost, th e poss i bility of insia--

llinp; t hem quickly and r eachinp; cons umerS' tha t are small in numbe r and' 

f a r from main centers . The 10w1 price of petrole um in t he past a l s 'o 

made it at tra ctive in terms of cost . 

Even then t one cannot rule out l ack of perspe c·tive pl ann i n g an d 

f oresi ght on t he pa rt of policy makers . S trategic considerations alon e 

can he reas on enough to f ollow a policy of deve lopin r; one ' s own r eso urc e 

inspite of the initia l cost involve d . 5 :.ft er noting the ex tent to which 

hydroelectricity c ontribu tes t o a country's ener gy self-suffic i ency 

and signific antly impr oves f ood' s ec urity and balance of paY(.1ent position , . 

e tc , an E . C . ~ . r eport of experts goes on t o r ema rk thRt such "strategic 

importance in itself could j us tify inves tmen ts which would nat be· 

i mmedi a t e ly profitable fr om a conven ti ona l poin t of view. 6 

It i s inte r e s tin g to note tha t ~a~y{c ountries of th e East and Wes t 

(USS"R , USt. , etc) have developed th~i r hydro po t enti a l , their substan tial 

petrole um r re sourc es n ot withstandin p; . Some ,~ frican countri e s· too have 

been ab l e to. e xpl oit a r ela tive ly l"rp;e amount of their hydro poten tial. 

For instance , t hough Ethiop i a r anks 9 th along \'ri th Hozambique and 

Uganda , in hydro pot en tial., it s t a nd s 16th in the a moun t of hyc1.r o­

electricity pr Oduc ed . ? 
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Estimates o f annual ( 1976) energy derived from various s.urces for overall 
.L. ____ .! __ • 

end~~se Cd~~4VL~~~. 
1 
Peta joules and percent of tota l annual consumption 

Tab l e 3 .1 0 

Energ y Source 
Wood, Non-Commercial Form Commercial Forms ., 
Charcoal Plough Pack 3 Oil ~l ectricity Tetals Dung and 2 Oxen 3 animal s fuels 
crop was t es 

Overall end use category 

Domestic Principa l for cooking 
and and PJ 575,0 -- - 0 . 2 0.5 575.7 

Commercial heating (% ) (94.7 6) - - (0.03) (0.08) (94.87) 
inc luding Rural PJ - 4.3 1.8 - - 6. 1 

Rural Transport ( % ) - (0.71) (0.30) - - (1. 01 ) 

Vehicular PJ - - - 13 . 2 - 13.2 
Formal Transport % - - - (2.18) - 2 . 18 
Indu stry Industry PJ - - - 4.4 1.2 5.6 

and % 0.72) (0.20) (0 . 92) 
Mo t orized Other PJ - - -

i nc ludings oi l s 
used for 
electricity (%} - - -
Pr oduc tion 

Totals PJ 575. 0 4.3 1.8 23.7 2.0 606.8 
(%) (94.76) (0 . 71) (0.30) (3.90) (0.33) (100.00) 

Notes: 1. Conversion Factors : 1 petajoule (PJ) = 34120' t onnes coal (23880 "" tones oil); mi llion 
t onnes coal = 29.18PJ, 

2. To t a l biomass use is taken as 31 , 000 ,000 tonnes ( 1 t onne / p e rson/year ) 
3 . Animal power estimates a r e derivedfrom es timated animal numbers in Ethiopia and 

average work output /anima l / 
N. B. Figures are onl y indicative approximation s 

are revised. 
Source: Beijir Institute, p. 8 

i 

I 
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Furthermore, countries like Egypt, Zambia, Zimbabwe,Senegal p r oduce, 

25, 23, 9 and 7 times Ethiopia' s production level (respectively), 

despi te the fac t their pote ntial is on the a verage that of 

Ethiopia. Thi s is an ugly r emi nder of the extent to which we 

.neglected the exp lo itation of our r esource, when capital cost was 

relatively much cheaper. It i s also an indication of backwardness 

since electricity development which constitutes an advanced stage of 

energy utilization, is generally regarded as a prerequisite for 

economic and social progress (Industrial development, mechanization 

and urban development are strongly related t o electricity consumption). 

Moreover, in the turmoil of the present" c risi s of energy", these 

countries would be in a bette r position to stand . the shock th n countries 

l ike Ethi opia, which depend total l y on imported petroleum. 

The bulk of Ethiopia's electricity production is provided by 

Of the 523 million KWH of t.tal generation during 19 68 E.C • • 
E.E.L.P.A. produced 88 .3%. the Assab oi l refinery and the sugar estates 

making up for the rest. In 1979, E.E.L.P.A.'s inst a lled generating 
8 

capacity (excluding 2.5 MVA from the Assab plant) was 306 . 81 MVA. 

Apart from areas that get electricity service from the main in-

stall a tions l ike Fincha, Awash I, II a nd III (interconnected system) , 

the re are less th a n six towns,,(excluding Bahr Dar) that have hydro-

e l ectricity with insta lled capacity ranging from 184 to 100 KW. 

Moreover , virtually all of the stations use di esel generators in 

9 
addi tion to hydropower. Thus ,of the power s t ations within the self,.. 

contained sys t em (5C5), over 90% of them are thermal stations. 
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.. ,",'" -,I.;" _',j{ <, :"",-:-•. -;~: .... :.,'. rc 

The average 9row'th; .. rate of installed generating capacity from 1960-65 
Y,: .'~ 5 

(E,,,C~'k,was,, • .l4,,,? ·.percent, while ·the · correspo'lding figure ·for 1965-1970 

(E.~.), w;as' 0 .. 0 :'1 percent. In v·iew of the .Jarge:: .capita l, ·,c,utlay th.at.· 

e lectric produ",'bion r ,equi-re.s pnd the ' srr.allcC <1hd dBb'l'i 'ning) sh'are. of· 
; . 

supp.l y· shortage;, in y,ears to come seem$ imminent:; 

. J . "- -, -::~; 

,,:. )i:ear. E .• Co ... 

Gro s s. ,Fi,,!=.d:· SC'ppi tal,; c . 
Formation 

·l·l,·:~).": ;,: .": '-~ ! .:.'- ., 
: 

46.'5 42.8 19:9 11 .4 15.9 17.8 14. 3 
" 

" . :.;r.:-:': r-
" " " On El e",j:r;t.ci,j;.y.,:Qfld» )I/,a:t~r 

Pcrc~nt ~ge share in .~~------~~----------~--------~~----------~ 
Gross Fixed Cap~tal 

formQtion 

t-~: ,:, . . J , 
9. 3 8 .6 4. 3 2. 3 ~<if.l 4.5 3.2 

, '.; '". ~ '~';' , · · ·~-L .;.:-· ;' 
~ : . . ... ,_ ._ .h_ .... _~'-·. _.",'._ 

" '-'-?ro:D~:C'Oml,;riini;:-~ 'nrw{th 'asmaiT -margir;-'o:f ' reser;;-'; i s very misleading 

and .eYentl.la l ly qangeraus • 
. " \ . ~, .~ 1 . ' ..' . ';- \ " -.. " -1 

Increased demand will quickly ~~h~ust ' the 

exrsU :i:ig s1,jipTiisanathEiLo'ij'g;;ge'stiiffuon : peii.d ~:invol'ved- 't;;"~ ii\sTaiiXrlew-' 

hy"r~opow'e'r, wfU -iTiaKe inc'i:--';as"'d suppl'y' 'l.mpossibTEi in 'the- ;.;hort--run;.'---" 

In the ' rneanhme~1-o::ie:woQfa · be;:'for~'r-to ':'s'u{f'ei 'shortage of supply in 

the ,-,face of ·ipcreasing 'demand. ' If the' present yearly load keeps 

increasing 7% · t];Je ' co~ntry could :very ' well face an acute electrical' 

eneligy .shortage in , 1983'-1:984
10

• One "can cite , a numbe r of cases from 

othE?!i ( csquntries .. (India, Nigeria etco) Where r the supPlY 'df energy "had 

lagge(J; o behi,nd :~demand , thereby prejudicing : the naticinaL,economy. ! Cc' 

The present capacity of E.EoL.P.i\o and the long lead time of 
;: j . 

• too" 

power projects makes one apprehensive of similar problems to occur 
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here as well" especially when one considers the energy requirements of 

industries planned to be established in the near future and the p l an t o 

raise the countribution of industry t o GDP from the present 16% to 25% 

11 
by 1990 • Whether t he s upply could increase to meet such demand of 

course remains to be seen. What is clear though is the fact that, given 

the country's committment to bring about industrialization, failure of 

suppl y t o meet demand could lead to wasteful utilization of resources. 

If faced with such a dilemma , ei t her shortage has to be tolerated with 

the f ar reaching implication on industria.! expansion and ;,o ther productive 

sectors or face the equally wasteful alternative of establishing thermal 

power stations inorder to respond quickly to increased demand. 

Worse still, the building of such stations would soon turn to be a complete 

was t e since install a tion of hydroelectric powers woul d immediately make it 

12 
margina l . 

Consumption o·f e l ectricity from the start was dominated by the 

industri a l sector which accounted for 60% in 1972. Though this figure 

has d eclined a little bit , (55% e .g. for 1979) , non industri a l co n sump-

13 
tion s till represents l ess than half • Electric ~ production is largely 

used for production pur poses (see tab l e 3.1.2). Even such consumption 

given under domestic and commercial could a l so include productive 

ac tivities in the sense that cottage industry type activities are 

usual ly done at horne. and there isno way of telling exactly the part 

used for d i rect consumption from that used for productive ends. 

The probl em r egarding the consumption pattern is, therefore, 

not so much diverting present electric consumption to more productive 

use (though to some extent this is true), as to substitute hydro-
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Estimated 1976 Consumption of Energy by Sec t o r 

abl e 3.1. 2 

Commercia l Energy Non Commer cial To t al Energy 
Energy Consumed 

Fue l El ectr i Total Tota l i n Total in c e in Kg 
MM ci t y in ce MM in c e MM c e Per 

Tons GWH MM tons MM tons caput 
,- tons t ons 

I nd u strial 0.096 324 0.186 - - 0.186 6.5 

(18 . 9 (59. 1 (21.5) (0 . 9) ( 0 . 9) 

Tr anspor t 0.280 - 0.451 - - 0.45 1 15.8 

(55.0 (52 .1) ( 2.2 ) (2 . 2) 

Resident ial 
& 0 . 004 150 0.026 31.0 19.6 19.62 686 . 2 

Commer cial (0.8) (27.4) (3 . 0 ) (l00) (l00) (95.9 (95.9 

Others u ses 
( including 
fue l 0.129 74 0.203 - - 0.203 7 . 0 

for e l ec t ricity 
pr oduction) 25. 3 (13.5) (23.4) ( 1. 0) (1.0 ) 

To t a l 0 . 509 548 0.866 31.0 19 . 6 20.46' 715 . 5 
(100) (100) (100) (100) (100) (100) ( 100 ) 

1. In t he to t a l fo r Commer cial Energy 0 . 054 MM t ons of f ue l used for 
fo r e l ec trici t y product ion had no t been ded uc t ed . 

2. Non- Commerci~l Energy( Wood , Ch arc~al , dung and crop- wasts) 
bae been assumed to be main l y for Resident ial & Commerci a l 

u seo 
3 . MM t ons Mi ll ion Metr i c Tons 

4. ce Coal equival ent 

5 . Fi g ures in brackets are percentages. 

Source: ENEC 

-, 
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el€c tricity for pe trol e um based en e r~y sour ces . 

No t \'Jiths tandi np: t he enormo us ne e d and advantage of hy(l:.-·o~)owe r, 

a noint o f qua lification i s in orde r. ~ he h uge amount of capital cost 

r po uired t o es t ahlish such in s t a lla tion is on e hurd l e t hat milita t e s , - , 

against r a pi d ut i lization of ~ xistin ~ potential . The e xistence of 

such resnur ces fur ther r emov Rn fr om hi p; c onsum e r centers makCG ___ i t 

even more problemat ic , s i nce th e hi p;h transmissi on cos t invo lven of t e n 

hecomes almost insur mountahle . It is in fact es timat ed th" t fo r 

e very dolla r inv9~ted in th e c onst r uction of hydroelectric station , th e 

corresponninR cost for transpor t ann d i s trihution ne t work and expendi-

t ure on p urch"se of machinery to use t he e n e r p.;y would he· US ·': 1 . 50 and 

1'+ 
·~5 r esnec tively . 

Even then , hydropo~er is t he bes t (and g iv en our p r esent know l e d ge 

of t he country ' s e n e r gy r esourc es) , t he only a lt e r na tive i nspite of the 

hi~h cost of inves tm ent it involves . 
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Various a r eas have so far been found to be suitable for hydropower 

genera t ion. Areas that have been inves tiga t ed incl ude the Blue Ni l e 

basin where most of the country' s potential is concentrated. The 

basin inc ludes the Fincha river on which the country ' s l argest hydr o -

e l ec tric plant ",i th ins t a ll e d capaci ty of 100 MW and average annual 

production capacity of 532 GWH i s instal l ed . From it s source at 

l ak e Tana t o the border " ith the Sudan , the river Abba y runs for about 

600 miles, over an area believed t o provide for a vast i r rigation 

pro j ect. Starti ng at an e l evation of 1,786 meters and falling to its 

lowest l evel of 486 meters near the border, the Nile basin "cove r s 

about 200,000 sq. kms , and the river within Ethiopia has a theoretical 

power po t ential of 172 bil l ion KWH/year of which 38 billion KWH/ year 

could be technical ly developed", i.e if seen interms -.t capacity about, 

22.8 time s Ethiopia ' s present power cap acity15 

Such en~rmous capaci ty of the Blue Nile basin if fully exploited 

1 6 
can meet l ocal demand of electricity for the year 2000 

o ther major areas a r e the Wabi Shebelle, Tacaze, Omo and Awash , 

the l a tte r being the site of Awash I,ll and III wi th a combined installed 

capacity (i n 1977/78) of 107200 (KW) and produc t ion capacity of 210,220,000 

KWH. The Awash basin a l so constitutes an a r ea with extensive irrigation 

ne twork a nd a number of modern farm p r ojec t s. 

The Wabi Shebel l e , though currently underutilized c~vers an area 

wi th enormou s economic importance for the country. Extending from Arsi 

to the Ethio-Somali border, the Wabi Shebelle basin is reported to have 

sharp c l imatic differ ences, a drainage area of about 200,000 square 

kilometers and the largest flood plain of al l the river basins in the 
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country; a power potential of 9 billion KWH/year which could help to 

cultivate 200,000 hecaters 17 • 

While the above constitute the major potential areas, there are 

a number of smal l rivers sui.table for small scale hydroelectric plants. 

Their potential in terms of rural e lectrification is of very great 

significance. In fact from the view point of planned development it 

is the expl oitation of these economical ly attractive small scale 

hydro power sources that should get priority attention from LDC's. 

Small hydropower plants can utilize small heads of water to supply 

significant amounts of electricity for irrigation, potable water 

p~ping, lighting, or for health and educational purpos$ . in rural 

areas- a scheme which would otherwise be impossible or very costly . 

It is reported that in China for ins tance ,extensive use of such small 

rivers is made of to supply power for small scale local industries, 

irrigation, threshing and milling, fodder curshing, timber sawing, 

etc .. Al though the potential amount of such rivers in Ethiopi2. is 

not we ll documented , given the Ethiopian topography and amount of 

rainfall one can safely assume it to be quite large with wide area 

of coverage., 

The cost of such small - scale hydroelectric installations is 

known t o vary widely , but is believed to be compete tive enough, and 

with rising oil prices more advantageous than thermal power. Furthermore 

it is evident that the present cost wi ll decrease as the technology 

develops making it economically more attractive. 
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Another appro ach which is expendient and offers better poospect s 

in rura l electrific a tion pcogrammes is the possible use of capacitors 

ins t ead of transformen ,. t o tap t he grid. Admitted l y the issue is 

very comp l ex, expecially for countries like Ethiopia with very limited 

t echnical and manpower resources, bu t it should a l so be known that it 

is the only way of achieving integrated rur a l deve l opment. 

"Whether in the' fie l d of the modernization of 
agriculture, the development of land through 
irrigation, the treatment and conservati on of 
agricultural and other products the extraction 
of raw material s and their processing , the 
exploitation of forest resources, the transport 
of agricultural or manufactured products or the 
search fo r an increase in social facilitie s , in 
every case electricity responds with grea t er 
fa l xibili ty than the competing forms of e nergy " -. 

to the imperat ives of development in our countries 
and of the transformation of rural economie s II 0 1 8 

In general hydroelectricity is the power source on which the 

devel opment of our country should increasingly depend in the future. 

That is >,hy longterm planning of electr icity supply should get 

priority attention. Moreover, such supply planning of eclectricity 

shoul dn't be undertaken in isolation from the longterm planning of 

economic activities by sectors and areas of development fo r othe rwi se 

it wouldn't be possible to provide the required amo~t a t the time 

and place of interest. 

3.2. PETROLEUM 

The relatively cheaper price and high flexibi li ty of petroleum 

in i t s use has like so many other c ountri es Ie 4 Ethiopia to neglect 

the need to diversify commercial energy sources and to fall into 

compelete dependence. As a result today pe troleum accounts for 92-9~" 

of t otal CEC. 
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The sudden quadrupling of oil pr ices has brough to light the 

de bilita ting e ff e ct of s uch strong depe nde nc e on ext e r na l powe r source . 

Eve n though the quantity of crud e pe t rol e um i mporte d has n o t change d 

much ove r the years , the copntry at present pays ove r 300 million 

compare d to 20 million b i rr t e n years ago . 

Figure 3 . 1. 0 Va l ue , Volum·e & Consumption of Petrol e um , 1970-1980 

~ Value of Crude Pe tr ol e um Import 

1500 - )l1Ooo Vo l ume of Crude Petrol e um Import 
. ... i • • Co nsumption of Pe tr o l e um Product 
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As can be seen from the figure above value of crude oi l importin 1980 

increased by 1449 while quantity of import increased by a mere 11% 

on the 1970 level. 

Consumption of pettoleum products h as shown an e rratic trend 

over the past years. As figure 3. 1.0 c l ear l y shows a r elative decline 

in consumption is seen to start immediately after the 1973/74 price 

ri se . This trend continues t o 1975 where consumption infact goes 

below the base year level. The 1973 l evel is reached , only af t e r 

1978 from whence onwards we see a sharp rise. 

It is difficult to isolate and measure the magnitude of factors 

that li e behind such a trend in consumption. The dominant role of 

the war is not however difficult to see, in view of t he great inertia 

experienced in CEC which prevents an adequate ad justment to rapid 

changes in prices . The sharp fall in CEC can to a large extent be 

taken t o indicate the effect of the abnormal condition. The consump-

tion p a tte rn of the northern region is a c l ear indication. Not only 

did the share of petro l eum in the Northern Region decline more than 

the rest during the war, but it also started to ca tch up r apidly with 

t he coming of po litical s t abi lity to the region and the resumpti r n of 

1 -
economic ac tivity particular ly that of industrial activity. 8 The 

fac t that fuel oil which i s mainly used by industries and bunkers 

d ecl ined during the period mentioned and start ed to rise soon af-ter 

h "d" t" 20 is anot er 1n lea lon 0 
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Table 3 1 3 . . 
(E.C.) 

Average Growth Ra.te of Consumption 
Period of Li quid Fuel Consumption/Cap. 

60- 63 9.2 

63- 66 4.5 
. 

66- 69 - 5.0 

69-7 2 9.5 

Se.11rce: Compiled fr .m EPC da t a for Petroleum 

As can be seen from the t ab l e above (Tabel 3. 1 .3) after the decline 

experienced between 1966-69 E.C., consumptie 9 starts to increase at a 

much higher rate ranging from 8 to 17% annual growth rate mainly as a 

result of reconstruction effort and the resumption of econ .. mic activities 

closed down earlier and partly due to increase in demand resulting from 

expansion of the economy. Whereas the former may gr aduall y wear off as 

it reaches pr evious levels, it is the latter aspect that interes t s us, 

since it is the rate of growth of the economy which wi ll be affected by 

the rate of growth of oi l prices. 

3.2.1. Refinery and Distribution Costs. 

Since in the case of pe t ro l eum ,refinery and distribution costs 

are important factors on the cost of energy products which reaches 

the end consumer, cost minimization to l essen the magni tude of 

average price that the consumer is required to pay is one very 

important way of combating the problem from this end. It would be 

very unwise to view efforts at reducing operating costs as marginal 

.and hence not worth the effort. 
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Refinery and Distributi on 

About 95% of the petroleum products consu~ed in the country is 

refined a t l .ssab. The 5% or so of refined petroleum import constitutes 

mainly of lubricant s and aviation fuels. 

The Assab oil refinery started its ~ peration in 1967. It was 

cons tructed by the Sovi e t Government in accordance wi th the credit 

they extended to the Ethiopian Government . The initial capital for 

cons truction was 44mill ion birr. The operation began with an additional 

capi t a l setup of 54 million birr. It was initially designed for 

500,000 ton/year processing capacity. As a result of ac tion taken by 

the EPC t o upgrade its capacity a 650,000 ton/year capacity was 

reached by the third ye ar of oper ation. Similar modific a tions were done 

in the past few years raising the capacity to a record leve l of 800,000 

tons, per year. Despite the commendabl e effort by the corporation this 

capacity (16,000 barr e l s per day) is small even when compared with that 

. . 21 
of some developing count ries like Ethlopla. Whereas the l arge comp l ex 

refineries in the industrialized countries have a capacity ranging from 

100 , 000 to 600,000 barrels per day , that of LDC ' s is within the range 

22 
of 20,000 to 50,000 barrels a day. 

Given the essential liQk of refineries in converting crude oil to 

the various petro l eum products needed by consumers, it is not difficult 

to appreciate the importance of a refinery to the country. But like 

a ll imported technology from the advanced countries , refineries too 

pose a problem of fitting into the economic needs of LDC' s • 
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One problem is the fac t that combination of produc t s produced ar e not 

all required for domestic consumption. Since the industrial base for 

countries like Ethiopia is smal l, a sUbstantial amount of heavy oil 

such as fuel oil has to be reexported. The price obtained for such re-

exported '"ould no t in many cases be competetive. There are infact .-

23 
reports that in many cases it is sold a t lI~istress prices tl o ., The 

presen t tendenc y of many countries (including Ethiopia) to replace 

fuel oil by hydro-power further reduces the demand aggravating the 

re-export price. However, the move t aken by s~me countries to install 

cracki ng facilities ( a move considered not feasible i n Ethiopia) to 

convert heavier fuel such as fuel oi l into lighter ones such as 

gasoline, acts as a countervailing force. The future price of fuel 

oi l of cour se depends on the exter t of deve l opment of the two trends 

in and around Ethiopia. 

Production -Yield Statement (Crude 011) (2nd Quarter 1980 
Table 3 2 0 . . 

Product Quantity (MT) % WT 
LPG 1,006 0.79 
Gaso l ine (reaul ar> 14 965 1l.77 
Gasoli ne (premium) 661 0.52 
Liaht Jet Fuel 6 804 4.88 
Gasoil 29 721 23 . 37 
Marine Diesel 1 489 1.17 
Kerosene 27 0.02 
Inl and fuel oi l 21 772 17.12 
EXDort and Bunker fuel oi l 35 641 28.04 
I\sphalt 2,698 2.12 

To tal 114 184 -
Source: EPC 



- 59-

• 

Small scal e operation has a l so a seri ous drawback since i t l eads 

t o t he loss of economies of scal e that would otherwi se have reduced 

operating cos t s . The operating cost in 1980 US dol l ars per barrel of 

througtput for LDC's and world scal e refinery was es tim a t ed t o be 

24 
4.5 and 2 .1 respectively. Thus, a ltho ugh crude oil is cheaper than 

importing its derivatives, t he advantage of es tablishing refineries is 

counti ngent upon the volume and s tructure of consumption . Limited 

domestic market and s tructure of consumption that doesn't conincide 

with the combination of p roduc t s produced will mak e external market 

necessary. The a lternative in many cases is either using very low 

production capacity which l eads to very high cost of operati on or 

big refineries which o p era t e belo", capaci ty, both of which l ead to 

very high cost and ineffici enc y. 

Internal Distribution 

Internal pe tro l eum productsmarketing has a l so a great bearing on 

the final price. Since the relatively sma ll consumption of pe tro l e um 

was thought not t o warrant such faci lities like oi l and gas pipeline, 

a lmos t a ll o f the internal d i s tribution is done by rail and road 

tr ansport the l atter accounting for the l ions shar e. 

An efficient transport n e tvlork figures ver y important in every 

line of production. This i s even more true for the hydrocarbon " 

industry whose complexi ty requires a series of i nterd ependent services 

from the stage of extraction until it reaches the final consumer. 

First the c rude oil is shipped from the source of supply by oil 

26 
tankers to the port The refined products are then distributed to 

the final consumers main l y by means of tankers. The cost of 
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transporting the refined products of course varies depending on the 
27 

distance, mode of transport and quantity transported. 

The need for large s t orage facilities at the various intermediate 

levels is of course a salient point. Apart from making distribution 

stable and efficient , s t orage facilities e1abl e the efficient utiliza-

tion of the transport system especially in the case of l o rries. 

Pipelines offer the most efficient mode of transport. But t he es tabl ish-

ment of pipelines r equirp.s a threshold consumption l evel. Oil producing 

countries like Al geria, Nigeria, Lybia and many countries of North Africa 

have oil and gas pipelines. Some non-oil producing countri es like Kenya 

and The Sudan have undertaken construction of pipelines for petroleum 

products (from Mombasa to Niarobi, a distance of 450 kms and from Port 

28 
Sudan to Khartoum, a distance of 815 Kms respectively. In fact when-

ever the market in the hinterland seems sufficient (60% of Ethiopia's fuel 
29 

consumption is in the central region sorrounding /,ddis Ababa ., ) the 

building of refinery nearar to the market and laying of s uch pipelines 

to transport the crude oil from the prot will be advantageous, special ly 

in view of the rising cost of petroleum which the lorries (as in the 

case of Ethiopia) require. Not only is return lo ad impossible with thi s 

mode of transport, but it also constitutes an increasing cost coming 

main l y from the increasing number of l orries required to transport LF 

to meet increased demand. The congestion that would develop as a 

consequence and high mainteance cost for both roads and vehicles 

would entail additional cost making it increasingly uneconomical. 
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The feasibility of installing a pipeline in Ethiopia was studied 

over five year s ago. Al t hough the study indicated positive returns, 

to da t e no thing concret e has been done. hs a r e sult of delay in 

imp l e mntation the cost i s r e ported to have increased fourfo l d. CPSC 

is presentl y r evi ewing the development of such a pipe line . According 

to a j oint publication by EPC and Nef l echimprome nport of the USSR, 

vaio us stra t egies for development of refinery and pipelines have been 

s uggested o f wh i ch the first and the one considered economical ly most 

beneficial i s deve l oping a new inland refine ry ( to be locate d in the 

Majo-Nazre t h a r ea)' " ••• wi tho ut secondary uni t s a nd connected by a 

semicrude pipeline to the exis ting and expanding refinery a t Assab ••• 

Combined thro ughput capacity woul d be 2.6 million tonnes per year ,, 30 

With a capacity of 1.5 million tonnes per year the 786 kms l ong 

pipeline is es t i mated to cost 590 million birr of which 500 million 

31 
con s t i tutes t he foreign exchange component 

Sectoral Consumption 

Transport is by far the major consumer of pe tro l e um. In 1979 the 

figure was 65%, r oad tr ansport acco unti ng for the b ulk of it. Studies 

made fo r LDC'S s how that more th an 85% o f the total consumption from 

transpor t goes to road transport (cars, truck s,bus es) while the rest 

32 
i s for r ail, and air t ranspor t In Ethiopi a too s i nce rail tr anspor t 

is l imited t o a l ength of about 1000 kms (from Add i s Ababa- Djibouti, 

and Massawa- Ilkordat) and air transport takes l ess th an 1%, roads account 

f o r no l ess than 95% of the sectoral consumption. 
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Pe tro l eum Consumpti on by Sectors - 1979 

Tabl" 3 2 1 . . . 
( Percentage share) 

Sectors Light Oi l s Heavy Oils 

Aqriculture -
IndustrY 4 
Transoo rt 60 
Dome s t ic 

., 
Commerci al ~ 

Mi ni.!29:....:' , 

Road Construction 3 
Electricity Production 2 

Other s" 

Total 69 

" Thel.r combl.ned share of heavy oil is 6% 

Source: EPC 

6 
8 
5 

2 
4 

31 ' 

Total 

6 
12 
65 
0.6 

3 
0.4 

5 
6 
2 

100 

Indus try ratesa poor second in the s hare of pe tro l eum followed 

by electicity p roduction, agriculture and road construction. Given 

the rugged t opography of the country and the much needed opening of 

the hinter l and, e xpansion of the industrial base, development of 

s tate f a rm s e t c.would defini tely l ead to increased r a t e of demand 

for petro leum. The s ix percent annua l growth rate o f vehic l es 

reinforce s this same conclusion. 

Growth Ra te and Traffic Composition 

T ble 3 2 2 a • • • 
Vehi c l e type Annual Gr owth Rate Pe rcen t age Change of 

1976-1980 t o tal vehicles in Kms, 
1980 

All yehic l es 6.0 100 

Passenge r s cars 4.5 30 

Buse s 2.5 16 

Sma ll trucks 7.5 8 

Medium trucks 7. 5 13 

Heavy tru cks 7.5 15 

Tankers and Trailers 9 . 2 18 

Source: Bertlin and Partners , p. 94 



d d f t 1 . bound to i n cYe: .,S(; ( n t In surnrn.qry: our "mnnor pe ro "urn 1S , 

lc r,s 1j in th e ne8..r future) cicB"!")ite t'1e nrice inc r case. Unl(~ ~) s :1.11 mea.ns-

Qre emr lnye~ to r erluce cns~ of r ofinery ?n~ distri~ution fr 0 m th i s 

end Ft8 wAll as re0UC f } r R.tc of c nnsuml't ion hy cnns c rva tion ~f'll:Lcy . 

present c·onGUmTJtion w·ould be difficult to finance let alone 2.n increas8d 

levol. The foll ow inr; seetinn throws li"ht on the extent to IInieh the 

dcmnnd u roblem would he intensified in the ye ars to comc~ 

3. 3. lJemnnn Proje·c-tj. on..£ 

In whnt foll"vrs , forecHsts for CE demClnd for the periods 1973-7~; 

C\Dd 1978-83 E.C . vJil1 be made . Bo th optimistic nnd pes,s imistic views-

will be entortninen vlith resnect .,to Gnp grow th rGtes and j),-cJ.ces of 

crude oil . The scenario whic h we "!)resent is "surrrise-freell in the 

sonse th~t it dhes not ente rtain Rny nramatie event (both.inte~nal 

and external) tb -ct would h'lve m''lrk0d effect on future C:SC', 

Four different po,ssihili ties a r e examined. 33 Two GDP el· .s tici ties 

of demand of CE , 1.5 n nd 1'.3 a re usen for rrojection unc1.er C ,"38 12, . 

ThiS" mean,Cj a 1~~ increp..s e in Gnp" will leA.d~ to an incre·aBc of 1 . 5"'/ p·nd 

1 7 C' t ' l' C",' d ~ . )'4 c· 1b' th . :; , r,~spec lYe. y ln ...:., erlA..nll c - Jrtse . 18 on e other l1~nd hase"d 

on the aS8uPlTltion tha t C'E dePlanrl. will incre as-e at a rate cqu~l to 

th o t of pOTlula tion growth ra te (2 .yl,) thus laRvinr: CEC/ en;) c ons 'i;:clD t 

over the whole Tler i od of project ion . 35 

T G DP th t 7 <=01 d 5 -,0/ ' d d 36 , ' 1'110 "]. p;row rn DS • ).'0 R..n • )In .'J.rc conSl ere. .Accordlnp;ly , 

C;1se 1~ is calculated n~ follows ~ 
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Ct is CEC in mtce, 

t is period of forecast 

~i is growth rate of CE, i 

Co 37 
is 969371.42 mtce 

3(a) 

1 ,2,3,4 , , and 

Case 2 is based onCPSC's planning target for the coming 10 year s , 

indicative oil consumption 38 
The base year figures are taken from 

39 
EPC ' s figures for consumption of petroleum products - 1980-81" Demand 

growth of 11% for gasoil, fuel oi l and LPG, and 7% for gasolines and 

40 
aviation fuels is uSed in the build up of the table. Growth rates of 

7% and 4% for lubricants and asphalt 
41 

were employed respectively. 

Tabl e 3.3,0 Petroleum Demand 

in MT 

Product 1973 1978 1983 

Gasoline 106204 148957 208920 

Gasoi l 269506 454133 .10560 

Kerosene 3719 6267 765241 
Fuel oils 88464 149067 251187 

LPG 4346 7323 12340 

Aviation Fuels 62570 87758 123085 
Lubricants 11025 15463 21688 

Asphalts 9000 10950 13322 

Total 554834 879918 1406343 

Source :EPC 

Case 3 is based on the result obtained from time series analysis of 

42 
the following variables. 
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/3o+;8~Yt 

/30 + PiYt 

+ <lop 
jJL t + AWt 

000". ( 3b ) 

Where 

= + 4 [> 
I'-":t. t 

= /3,:; + P1P t +I'lt - 1 

POY t 
F

t 
is LFC/cap in Kgce 

Y t is GDP/cap in constant 1964 E.C. birr 

P t is price of crude oil, and 

F
t 

- 1 is 1 year l ag of LFC/cap 

1 •••• (3d) 

(2e) 

L
t 

is dumm y variabl e; 0 fo r the years 1966- 70 (consider ed 

t o be years of abnormal period) and 1 norm a l p eriod 

= z Y 
t t 

LFC/Cap regression on GDP/cap and price of crude oil 

Tabl e 3 . 3 • . 1 -

Medel 

3b 

3c 

3d 

3e 

Dependent 
Vari ab l e 

Independent 
Var i able 

In Y t 

Intercept 

;$0 

- 52.16 

LnP t - 11.0 

InF t-l 

InYt -13.44 

• Significant at 1% level 

•• Significa nt at 5% level 

Coeffici en t 

/~1 
0.45 ' 

0.00024 " 

0.32 " 
0.00014 

0.19 

0.02 

0. 11 

3.23 ' 

Standard 
err'll of 

0.108 

0.0001 

0.108 
0.0001 

0.203 

0 . 889 

0.019 

0.207 

0.3 19 

2 
R 

0 . 93 

0 .91 

0.89 

0 . 88 

F Value 

34.0 

39.2 

33.5 

102.7 
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As summarized in table 3.3 . 0.' the GDP/cap variable v'as the only one 

t ' 11 s at the 1% level. found to be sta tistically significan ~n a case 

, t t the 5% level for 3b but fails The price variable was signif~can a 

in the r es t. Equation:.; 3b and 3e are chosen for use in the projections. 

Ft = - 52. 1 6 + 0 . 45Yt 
(0 . 1013) 

2 
R = 0.93 

+ 0.00024Pt 
(0.0001) 

F 34.02 

In,.Ft= - 13 044 + 3 02 3 ~Jt 000 00000000
0

0
0

0
0

0 

(0.319) 

2 
R = 0.88 

(3b) 

(3e) 

' t' f 3b was nece~sary bef.r~ using the price Cl oser examlna lon 0 ~ 

' t' USl'ng the 0.00024 coefficient, price variabl e for proJec ~on. 

e l asticity of LF demand was calculated. 

• lhere 

'f = Pt t: 
Ft 

x 0.00024 

"" i 's . price elasticity of demand for LF • 
'-t 

The 

~1 . range of "t for the years computed was 0.014 - 0.086 (with an ave r age of 

0.034) thus indicating price inelasti city of demand for LF. With virtual 

absence of subs titution for LF and considering its c rucial role in 

productive activities such high degree of price ine l as ticity is of 

cour se to be expected. Generally all pr oductive sectors manifest 

structural rigidities. The type of techno l ogy employed is specific 

as t o the form of energy r equired and does not give much room for 

sUbstitution. As a result given the present production structure, 

demand for LF was bound to be insensitive to the price increases. 

More on this later. 
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The positive sign of the price coefficient was counter intuitive 

(thou gh it too could be 'n indication of the absence of substitution 

43 
and t he necessity of LF for production) • 

Case 4 is based on the result of the regression equation made 

for the 10"' income countrie s in chapter 2. (see table 2.1.3.) 

LnCEC/Cap 2.92 + 1 .34 Ln GNP/cap 
44 

Since the equations are n per capi ta basi s , the assumed GDP 

growth rates are converted to per capita bases as follows : 

r­y 
rg _ rp 

1 + r" p 

Where ry is GDP/cap growth rate 

rg and rp are GDP and population growth rates respectively. 

Table 3.3.2. summarizes the results of the projection made under the 

45 
different assumptions. 

P'o r e ign Exchange Implication 

To examine t he foreign exchange implication of the different 

cases , 3 different p r ice l evels of curde oil are empl oyed. The first 

(P I ) is based on the estimates of the World Ba~k i.e. 3% per year, net 

of inf l ation rise in international oi l price between 1980 and 1990 .
46 

The second (P2) and third (P3) a r e based on the consideration of t he 

cou nteracting forces in the world oil market. On the one hand we 

observe that the current glut of oil i s pushing prices (from the 

official OPEC rate of 34 US $ per barrel ) downwards , and on the 

other hand OPE C member countries are cutting back on their daily 

output to check any downward move in price. P2 i s based on the 



Table .3. 3 . 2 Demand Prrjection Sc enaries 

Ca ses 

I a 

Ib 

2 

GDP 
Elasticities 
o f CE Demand 

Total Deman~ for t~ 
in OO() mtce 

• 

Pe'r " capita Share of electrici ty' 
consumptlon of in total CE i n Share of L.F in 000 HT 

CE in Kgce GWH 

,ssumed 
GDP 

Growth 
rates ~ 973 1.!71 1983 1973 1.971, .1!>13 1973 1978 1983.1' 73 '" 1.'7~ .. 1! 83 

• ..' .,: ~ t' 

7.5 • 

7 . 5 

5 . 3 

5 . 3 

1 . 5 

1 . 3 

1 · 5 

1.3 

1 .671.5 

or 

1.92 1 . 3 

• 
'V 

~69 . 4 1472.~ 250~. 7 .. . 
,69. 4 13'~ 6 . 0 2222 . 7 

,69 . 4 1421 •• 2083 . 1 

'-69 . 4 1352 . 6 _18 <' 7 .4 

, 6,.4 1096 .Z 1240 ., .. .. . ~ 

30 . 7 41 .2 

30 . 7 39.1 

30 . 7 3,. 8 
• , -

30 . 7 3,7. 1 
," 

30 . 7 30 . 7 

' 2 .1 551 . 7 

55.0 551,7 
> 

51 . 5 551 . 7 
, , 

46.7 551 . 7 

30 . 7 551 . 7 

838 . 2 

794.5 

808 . 7 
-

769 . 8 

1/t28 . 3 

1265 

1185 . 5 

1074 . 1 

--~- -~----

624 . 2 706.2 

613. 2 

613 . 3 

613 . 3 

613 . 3 , 
~ 

' 31 . 8 

883 . 2 

.8i,.o .' ., 

' 55 . 7 

613 . 3 • 6~3 . , 

.15M.Z 
- <, 

1406. 2 

131,7. ~ 

1194. 1 

· 7_S .CI • .IF 

----------------------------------------------------~~----------.-------------------------
Pla nning Target as 
set by CPSC 1 76 .~ 1390 .1 2222. , 

ii' " ~ ~ 
27 . 1 3~ ., 5; .(1 499 . 0 791 . 5 1265 . 1 
• f'. '" 

554.' 87'. 9 ~ 4!6 . 3 

-._, - ._--------------
• 1973 - 76 is based on a verage awtual growt h r ate of 4 .7% see foot not 36 

•• For tot a l operating expendi t ure f or pr oduct ion of projected electricity dem~ d see footnote ,4,. , 



able 3 . 3 . 2 Demand Erojection: Scenarios ' (Continued) 

Assumed' Total demand for Per Capita 3'lare of El ec tri-
GDP Demand. CE in 000 of mtc e ~ .. nsumption of city in total Shar~ of LE in QJC MT 

Cases Growth Equations CE in Kgce CE in Gif/H 
r a t e 

1 ~7t! 19l1 3 197': 191: 3 1978 19 71l ' 1 '3 73 1973 1973 1983 1973 19~) 

7.5" 880 . 3 1513 . 2 271l2 . 7 27 . 9 42 . 3 68 ~C 501 . 0 861 . 2 1583 . 6 556 . 9 957.3 1760 . 5 

3a 5.3 Eq . 3b Z;!0 . 3 142 13 :9 2177.2 27 . 9 40 . 0 53 . 8 501 . 0 813 . 2 1293 · 0 556.<;1 ' 9J4 . 0 1377.4 
2 . 5 e80 . 3 995 . 11 1126 . 11 . 27 . 9 27 . 9 21'.9 501 . 0 566 . 7 641 . 3 556.9' 630.Q . 712 . 9 

7 . 5 Eq . ge 270 .1 1645 . 1 401C . 1 27 . 5. 31 . 3 99 .. 3 495 . 2 936. 2 2286 . 7 550. 5 1040 . 8 2542 .1 
3b 5 . 3 B70 . 1 1521 . 4 2660 . 1 27 . 5 42 . 3 65.8 495 . 2 865 . 8 1513 . 9 550 .5 962 .5 1682 . 9 

7 . 5 
4 Table 2.1 . 3 1068 . 2 1494 . 5 2326 .4 33 .1l ' 41 . 8 57 . 5 607.9 850. 5 1324 . 0 675 . 8 945 . 5 1471 . 2 -· 

5. 3 1068 . 2 1447 . 1 1S61 . 3 33 . & 40 . 5 43 . :; 607 . 9 823 . 5 1161.2· 675 . 8 915 . 5 1240.'; 

" 1973- 76 i s based on averag e actual growth r ate of 4. Z see fo otnote36 

• • For tota l pserating expdnditure jor the production of projected 8 1 ~ ct~iC ftYdemand see footnote 49 

'3.se 3a l!l q . 3b Ft = 52 . 16 + 0.4 5Y t + 0.o0(2,4p t 

~:tse 3b Eq .3e LnFt = - 13.44 + 3. 23 L Y , n t 

.;. se 4 From t ab le 2.1.3 Ln CEC/Cap. = - 2 . 9~ + 1 . 34 L GNP/Cap . , n 
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assumption th i'\ t OPEC would be able to maintain prices at present .level 

of US $ 34 per barrel for the nex t five years and to bring a bout a 

ri se in price a t the 3% indicated above . P 3 assumes othenJise, th a t 

the glut wil l s ustai n itself l ong enough to force prices further down 

t o a flo o r level of US$ 30 per barre l and a l ong with the decline i n 

wor l d demand for oil keep it the re for the f ive year s ahead, and 

from the r e an increase a t the rate of 3% per annum e nsues as a r esult 

of increase in o ver a ll d emand and clearin~ of the o ve r s upp ly. " 

Prices a r e expressed in birr/MT and converted to con,.tant 1964 E.C. 

47 
prices . Uni t prices a l so include s hipping cost of 35 birr/MT . 

Alternative Prices of Crud e Oil in Constant 1964 E.C. prices 

birr/MT ( s hipping cos t included) 

Tab l e 3 . 3 .3 

Price 1973 1978 1983 

374.8 434.5 503.7 

374.8 374.8 434.5 

333 .5 333 .5 386.6 

Export and import pro jectio ns are based on equations ~ and 

~. A s umm a ry of the results obtained for the diff e r e nt cases is 

given in Tabl e 3 . 3 .4 

The re sults obtained v i a the various assumption s and functional 

relationships b y and l a r ge show certain simi l arity which Vie feel i s 

a measure of the r e li abi lity of the result s so derived. Of th e 

various rE?sul t s, however, the 5.3 and 1.3 GDP growth rate and 



TA BLE 3.3.4. FOREIGN EXCHANGE I MPLICATION OF PROJ;::CTED DEI-IAND (continued) 

Cases 

;3.: 

3a 

3. 

Assume d growth 
rate o f export 

i; ,. S 

7.5 

5·3 

Pric e s • f ~-­
crude oil 

J J'. 1 ,/1.'· :l 
P

1 
1'2 

P
3 

P
1 

P
2 

P
3 

Cost of crude oil Export earnings in Share ef LF in 
import in 1964 constant 1964 pri ces foreign exchange 

prices (million of mi llion of birr) &arnings (perce-
birr) ntage) 

~9'3 1978 1983 1973 1978 1, 83 1'73 1978 
2#9.B "4T5-:-§--S-If6 . B 45.7 69.1 
208.8 

185.7 
358.8 
319. 3 

764.9 
680 . 6 

2. 8. 8 392.8 693 . 8 

208 . 8 338.8 598 . 5 

185.7 301 . 4 532. 5 

457.1 

457 . 1 

601 .5 ' 57 . 1 45.7 
40. 6 

59.7 
53 . 1 

45 . 7 66 ., 

587 .4 756 . 2 45 . 7 57 . 7 

40 .6 51.3 

1,83 
103 .5 
8,.2 
7,.4 

91.7 

7~ .1 

70 . 4 

2.5-- ~ 1 20B .8 392.!f·-·"359 :1 . 45 . 7 54.6 65.3 
2. 5 P2 208 . 8 338.8 309 . 8 457 . 1 501, ' 54,,8 4577 47.1 56.3 

7.5 

5· 3 

P
3 

185 . 7 301 .4 275 . 6 40 . 6 ~11.9 50.1 

P 
,. ~ 1 
- 2 

P., 
:7 

206.3 
206 . 3 
113,1 

. / 

~ .. --. . - . - ~. - .... " - --
452. 2 1280. 5 
390 . 1 1104.5 
347.1 91'2 . 8 

457.1 
45.1 75.2 149.4 

601,5 ' 57 . 1 45. 1 64.9 128 .3 
40. 1 57 . 7 114 .7 

P1 206 . 3 418 . 2 847 .7 45.1 71 . 2 112 .1 
P2 206 .3 360. 7 731 . 2 457 . 1 587 . 4 756 .2 45 . 1 61.4 96 . 7 
P3 183 . 4 321 . 0 650 . 6 40 . 1 54 . 6 ' 6. 0 

-------------------""P""'1----""2"""53'O""."""3:--t+10.-S· · 741 ~-3 5ji. 4 6' .3 86 .5 
7.5 P2 253 . 3 354 . 4 639 . 5 457 . 1 6e1 . 5 _57.1 55.4 5S . 9 74.6 

4 
?3 225. 4 315 . 3 669 . 0 49 .3 52 . 4 66. ~ 

-----------;o::'P 1"------,2;-;=573-,.3;---O;3'7'.1l-"b25. 0 55. 4 67.7 :2.7 
5. 3 P2 253 . 3 343 . 1 539 .1 457 . 1 587 . 4 756.2 55.4 58 . 4 71.3 

P3 225 . 4 30') .3 479.7 49 .3 52.0 63.4 

• 1'73- 1' 76 is based e n average a ctual gre wth r ate of 4.7%. se~ footnote 36 . 
f This are assumed pric es of crude oi l in birr/MT i n constan t 1964 (see table 3 .3. 3) 

•• For the quantity of liquid fuel impert( .jn 1973, 1978 and 1983 E.C.) s e e table 3. 3. 2 contd. under the 
column share of LF ~n ooo ' MT. 



Table 3.3 . 4 

Cases 

Hi. 'j 

n 
• 

• 
•• 

Assume d Growth 
&ate of Export 

7.5 

7.5 

5. 3 

5 . 3 

2. 5 

5. 3 

Fe " eign Exchange Implic at ion of Project e d Demand 

Prices o f 
Crude Oil 

1) . ., .J .J 

~1 
P

2 
P

3 
P

1 
P

2 P
3 

P
1 

P
2 

!3 
P

1 
P

2 
P

3 
P

1 
P

2 P
3 

P 
··1 
P

2 P
3 

Cost of Crude Oil 
impor t i n 1964 

Prices ( Mill ions of Br~~ 

Export .~ arnings 
in ~enst ant 1~54 
prices (millioL ,e f 

Share o f LF in 
Foreign Exc hange 
.earnings(Percentag~ 

1~73 

22' . 9 
~ . 

2~5. 9 

204 . 5 

229.9 

Birr ) 
1978 1983 1973 1978 1." 3 10~73 1! 7li 1983 

404 . 9 799 . 8 50 . 3 67..3 93 . 3 

349 . 2 689 . 9 457.1 601 .• 5 :'57 .1 5'.3 5'. 1 80 .5 
310 . 8 1513 . 8 44 .• 7 51. 7 71. 6 

3B3.13 708 . 3 50 .• 3 63.: 1) 112.6 

22). 9 331 . 0 611 . 0 
204 . 5 294.5 543 . 6 

457 . 1 601 . 5 857. 1 50 .• 3 55 .. 71 . 3 
44 .• 7 49.. 63 .4 

229 . 9 390 . 6 
229 . 9 536 . 9 

663 . 8 
572 . 6 

~ .• 3 
457 .• 1 517.4 756.2 50 .• 3 

66.~ 
57.4 

87. 8 
75.7 

2. 4. 5 • • 

229 . 9 
229 '. 9 
2C4 . 5 

299 . 8 

371 . 8 
320 .7 
285 . 4 

509 . 5 
-b"0-1 . 5 

518 . 9 
46 1. 6 

457 . 1 517 . 4 756. 2 

1,1, .• 7 51 •• 
50 .3-' . -. 63.3 
50 .• 3 54.6 
44.7 4~.6 

229 . 9 
229;9 
204;5 

301.5 ---395 . 4 50.3 60.2 
260; 1 341 . 1 457.1 501 . 0 549 . 8 50,3 51 . 9 
231;4 303 .5 44.7 46. 2 

207.9 382 .3 
207;: 329 ; 8 
180 ~~ 293 . 4 

70b."4- ---- ------- - ----- ----<+5: 5 -1)5.1 
611 . 0 457 . 1 587 . 4 756 . 2 45.5 56 .) 
543;7' 3,.4 49.' 

157.4 

79. 5 
68 . 6 
61 . 0 

71 . 9 
62 .' 
55 .2 

' 3 .7 
80 .~ 
71 . 9 

1973 - 1 ~ 76 is bas ed an averag~ actual growt h r a t e of 4.!%. Se e fo o tnote 36 
This ' a t e assu med p ric es of crude oil in Birr / NT ;im constant 1964. (Se e table 3 . 3 .3 ) 
For the quantity o f li quid fue l ior ort ( en 1973 , 1978 a nd 1983 E. C. ) See t a ble 3.3 . 2 contd • 
un de r the c elumn sha re of LF in 000' M. T. 
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elasticity of demand for CE are considred t o be the most like ly 

combinations, given past performance a nd future prospects. Under 

favourable c o nditions GDP a nd e l asticity combinations of 5.3 and 1. 5 

or 7.5 and 1. 3 (in that o rde r) unde r case ~; as well as GDP growth 

rate of 5.3 under case 3a and case 4 can be entertained. While the 

5.3 and 3 . 2 combinations could b e he l d under very optimistic possi-

bilities, 7.5 a nd 3.2 combinations under uase 1£, 7.5 and 1.5 under 

case 1£ as wel l as a 7.5 GDP growth rate under 3a seems to be r a ther 

unre alistic t o deserve consideration. The very high share that LF 

would claim from foreign exchange ear :ning(in some Cases projected to 
48 

go over 100%) and the not so bright prospect of the expor t market 

(in view of the weakness of import growth in the industrialized 

ca Antries), do not warrant consideration of such high rate of growtho 

If, however, it is felt to be sound (o n the basis of factors not 

considered here), we would like to point out that CPSC' s indicative 

oil consumption figures case 2) do not seem to be compati .bl e with 

such GDP growt h r a t e and may need t o be revised upward. 

A brief comment reg arding the underlying assumption is inorder. 

The underlying assumption of our for ecas t is o ne that envisages the. 

historical relationship be tween the 'variabl es to co ntinue. In vi e w 

of the abnormal periods of the past year , this is a rather strong 

assumption . Now that rel a tive pol itical stability is attained, one 

would e xpect a number o f changes both on the demand and supply side. 

As a r esult of the increase in economic act~vity , a r apid increase 

in CE c an be expected. On the other hand, the government would 

hopefully undertake increased consumption management and conservation 

policies to combat ri sing demand. 
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on the supply side , a move toward import substi tution (see section 4 .2) 

measures may b e made reducing the share of LFG in GEG. 

Not withstanding th e above f actor s , ,projections made would still be 

helpful in many r esp ec t s. For one thin g , th e five year (1973-1978 E .G.) 

period used in the for e cast is a comparatively short p e riod for su ch 

measures and ac tivities to bring marked changes, though some r esult 

to this ef f e ct may ~ e e xp ected for the 10 y ear forecast (i . e . 1983) " 

For a nother , the aim of the pape r being a n e ffort to unde rscore the 

e xt e nt to which the p roblem could be a mplifi ed if the present un-

managed a nd exce s sive dependence on LFG continues , such forec a st could 

be informativ e enou gh for pol icy measures to be a dopted . Even i n 'Che 

absence of a good data base a nd the s trong assumptions made , we fee l 

tha t the information obtained is s ufficient to genera t e va l i d beha viour 

modes. Mo r eover , as Simon Kuznets correctly stated , 

"almost every decicion made in business and 
governme nt necessarily rests upon some kind 
of forecast, of economi c condit ions ••• The 
choice is not botween making a nd not making 
an extrapolation into the fu turo ; it is 
between mak ing the projection in over and 
somet i mes quantitative t e rms and p roc ee ding 
by fe el and fa i th. " 50 

Once again despite the aforementioned proble ms and fully awa r e 

of the as sumption s made, and als o giving du e allowance for the 

drawbacks of applyin g the method of simple correla tion to ec onomi c 

series which by th e ir ve ry na ture increase through time , the 

proj e ctions made will throw much light into the e xt e nt of the 

problem to b e exp e ct e d and p r eventive actions to b e employe d . It 

J 
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is wise to note that even inaction to solve the prob l em posed i s 

equiva l en t to t aking stro ng action. If so it is be tter to know 

wha t lies ahead to undertake corrective measures. As the French 

dictum goes. <Jou.veAYl.eA e ' rut pJtevoV!. 
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4. Ener gy Policy: Importance and Aspects 

The foregoing chapt e rs underscore the f ac t that the problema t 

that an energy pol.icy must address are Herculean and that a national 

e nergy policy to deal with such problems should essentially be an 

integral part of national development pla ns . The criteria for choos ­

ing among energy policies , which in effec t imply multiple rankings 

of policies depending upon the importance attached to them further 

require formulating and conduting coherent economic poli cies at 

the national leve l . Mor eover, in dealing with the problem , the gene­

rally long gestation period of ene rgy projects necessitates deve lop­

ment of comprehensive and long term e ner gy policy. Yet it is the 

absence of any sense of planning or lack of holistic approach to energy 

problems that i s typical of LDC ' s like Ethiopia. To date inventory 

of energy r esource s is hardly sketched and "practical achievements, 

often narrow in scope reflected a concern for pres t ing than a real 

desire for economic developme nt." The upshot is fr equent divergence 

between demand and supply requ ir emen t~ In Ethiopia too, it is the 

absence of an e nergy balance sheet which among other things militate 

against formulating a policy that ensures supply of energy in the 

amo'unt and form required and at a t ime and place of interest. 

Gene rally, the relavanc e of such comprehens ive policy for Ethiopia 

rests on the following factors : 

a) The country's excessive dependence on imported fuel which a t 

present is absorbing an increasing share of its meagre fo reign exchange 



-77-

Aarnin~s , resulting in balance of payments prohlems , and the equally 

imnortant noli tical dependence that it is likel~ to entail 

h) ~he high financial resources, espeically foreign exchange , 

that the exploitat ion of.potential resources reouire due to their 

canital intensive nature , often ag~ravated by the remateness of po ten­

tial sources from main economic center . 

c) '!'he g rave situation that the traditional energy if; in and 

the need to undertake immediate and vigorous conservatio n measures 

as well as to sten up the afforestation programme 

d) The relatively inefficient use of CE in the face of increas­

in~ riemand both fo r develoument and direct energy consumption 

e) The country ' s declared ohjective for undertaking socjaliRt 

construction and the need to meet the very high enerp;v demand that 

~nes \'lith it. 

The increasing cost of ener gy , the close and dynamic relationship 

that it has with other sectors , etc . requires concrete and urg ent recti­

fication of the weaknesses and deficienc ies indicated . For rates of 

oil consumption and import prowth could be significant ly reduced if 

both energy production and conservation measures are carried ou t to 

their full potential . 

Aqainst this background we will look at the foundations of sound 

energy policy for t h e country . First we wil l try to examine factors 

thAt onerate on t he demand side , wh ich will naturally take us to the 

consideration of the problems of pricing policy and efficiency of 

enerr:v utilization. In the second part we will examine ways that could 



help to reconcile ener GY requirements with compet in G; cla ims of different 

economic sectors. It is here that we deRl with conservation policies 

as shor t run me~sure of coping wi t h the s u~ply problem. In the sections 

t;,at follow Vie will examine , a l beit hriefly, the future of supply possi-

hili t ies by looking at the countr y ' s energy po t ential and the ease or 

rti~~iculty of its exploita tion . 

4 . 1 Demand 'tanB~ement Po licy : General Aspects 

The possibility of substituting one fo r m of ene r~y fo r another 

m~kes the effective use of fiscal and pricing policies ve r y c r ucial 

since thev play decisive r ole i n b r inging desi r ed shift in consumption . 

In orner therefore to make substitution from lower to highe r uses and 

red'lce the flnerv,y cost of output the establishment and maintai nance of 

a structure of relative p rices and fis cal measures is very im~ortant . 

I n fac t the vrolume and nropvrtion of the different fo r ms is finally 

p-oin~ to hinge on the p riorities that is reflected by the price struc -

tu r e and fiscal i n.·centives . If such str ucture fails to reflect the 

opportuni t y cost of the enerr;y involved, it could create .'astage and 

2 
rl.isto r tion in the entire energy consumption system . Opportunity cost 

consineration would therefore necessitate the setting un of prio r ities 

at t;,e national level among the n rincipal uses of ene r g y "For example 

inrtust r tal versus,commercial , or household activities , public verSUG 

nrivate transport , ener~y i nt ensive ve r sus non~intensive activities---

and ensuring thpt government pol icies Renerally are consisten t with 

t '" , . t · ,.3 ,qese prlO1"l 188. ' 
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Hence in or~e r to ensure efficiency it is imperative to try t o 

find out ,hether a l l units of ene r gy de rived f r om different sour ces 

are equally or suf f ic iently economic at pr evailing nrices . More ov er, 

in the analysis o f fut ur e trends in GEe - espec i a lly of hydroc a r bons -

a ~istinction n e eds be made be t ween demand linked to economic develop-

ment (coming main ly f r om expansion of production) a nd demand deriving 

from the substitu t i on of one form of energy for another. 

The R~levanc e of Policy Instruments: Price and Fiscal 

As sta t e d ear l i er GE i s largely used f or p r oductive 

activities and given the technological rigidity4 the room for subst i -

tuting one form of e ne r gy for ano t he r i s very small. This was further 

revealed by the p rice inealstici t y of nemand fo r LF obtained in the 

prec e e ding chapter . Wheth e r based on these or other considerat i on s , 

n r eva iling opini on g en e ~ally seems to be one that unde r es timates the 

canaci ty of p ric e c'.Od fiscal )Jolicy to bring abou t desired shif t in 

consumntion or e na ble to maintain prioriti e s in t h e ener gy cons umption 

system . We hold that suc h view is quite err oneous a nd fatalistic . 

While the short term p rice e lasticity of demand is admitt edly very 

small the same could not be said abou t the long term e l asticity . As 

the "d.i ustment p eriod increases the elastic ity could p.;e t larp;er. Even 

in the short run t h ere are certain adverse t tends like substi tution of 

tra~itinnal f o r ms f or GE - tha t ef f icient pri cing policy c ould help to 

cnmhat . In the con s i dera tion o f dema nd man,, ~ement policy , our a r gument 

fnr S llC h measure s would rest on , inter-alia, 
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a) Price structure that currently refl.,.cts opportunity costs 

of the various forms of ener~y would help as a signal, as to the choice 

of technology to he made for future production , thus leadinp.; to long­

run employment of technologies that are more efTicient in their energy 

utilization or be tt e r still , depend on indeg eneous energv sources ~ 

b) Even ", ;.t)o employment of exist i ng te chnoloo;ies highe r domestic 

nrices would lead to serious consideration of en ~ rgv conservation 

methods - a point to b e dealt with at length in sectinn 4 . 1 . 2 

c) Such price s tructure wil l curb the nresent rapid and wasteful 

{'T01,~th on err; use - '.1nrticularly in householrl cnnsuT'flntion - and ease the 

p r eSSDre bein g put on CE de riving f r om the subs tituti on of traditional 

enern:v for C'-; (say fuel wood for kerosene or butane p;as=. In fact , 

thoup;h r a ther lim1t8d a shif t in the reverse direct i on could in s ome 

cases be affected . Relatively cheaper price for fuel wood c o uld lead 

some families t o r ep lace CB (~lect ric stove , butane gas ) by local cook­

inR annlianc es ~sin g charcoal or eucalypt us ~ood e tc . or ' maintain 

A.lte rnative use . 

d) Underpricin ~ ~reven ts the gove rnm ent (and other energy s uppl i ers ) 

f r om earning suffi cie nt revenue to fina nce fu ture investment or augument 

exi~tiri g capacity. Revenue lost as a result of tax reducti on or resource 

spent on subsidization would only lead t o agg r avat i on than to easing 

of the nroblem. · 

It is wit~in the context of these hypothesis that we undertake 

th e discus s i on that follows . 



-i..: 1-

1+.1 .1.1 ~.i.sc_il_1J2licy and tha Price of Pe troleum Prod~ 

As in many countries the nead for an effective energy 

price Dolicy came t o increFlsingly be felt fol1Qwinc: the sudrlcm qua-

druplinR of crude oil p r ic es during late 1973 Flnd early 1974 , and 

subseauent increasestheraafter. In 1970 crude oil used to be im~ort ­

ed for about 1.82 U.S . , per barrel. Currently this price s tands at 

about 34 u.s.~ p e r barrel , after reaching a record level of 40 U.S . lI 

per harrel in 1979 . ' Barring othe r additionFll costs (shipping,' insur­

ance , etc .) wa see as increase of over 1700%.5 How then did the 

domestic price respond to such a chanRe . ' 'ot much . In fact Drices 

to consumers of petroleum derivatives increased hy considerably lower 

percentages . In 1970 , the retail price of ordinary oil was 0 . 42 cent~ 

per litre at ~ddis Ahaha . The corr esponding price in 1982 is 1,19 birr 

per litre; T;lis nrice is low compared to neiRhhouring countries (in 

Kenva , Sudan and Tanzani2 where prices are 1;5Q , 1,R7 and a. 81 birr 

ner litlCe res?ectively) and more so when comnared to the 2 birr 

aVRrq~eS for deve l oped countries~6 Despite the series of price 

increaHes made (May 197R , April 1980 , and March 1981 - see Appendix 

hB)~ domestic p r ices have never been able to reflect the international 

nrice situation. Thus ~ri0r to the re c ent price inc~ease. , the gove rn-

mp.nt was uayin r; 2'10 "oillion !>irr ann ually "in 0rrlRr to cover th e 

additional exnenditure created by the p.;ap ,,7 be t ween domestic and 

international prices . , Even today , the government reDortedly pays 

a rt0nthly subsidy o f 1.5 million birr '. 
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The government su~sidy is of course intended t o shield the 

cnnsllMer froM the hardshi» that such a hi"h cost would entail. 

Thnllgh one cannot f ail to apprecia te the Rood intent i on behind it , 

the ef'fect of such a move in the long-run development of the count ry 

wnuld 1ead one tr, 'luestion the wisdom of it • . Reluctance to pass high-

er nrices to domestic users would only serve to maintain pressure on 

~E market and to eventually drive e nergy cost further up. Moreover , 

since the n " oblem is not temporary, and in fact here to stay , one 

would wonder f or how 10nR the g overnment can continue to subsidize 

fuel consumption . Not only would this encourage waste , but also 

distor ts t he priori ty concerns in the energy sys t em. First ,all the 

suh~idy naid by the government is a real cos t; a cos t t hat could have 

equqllv heen used to develoD altern a tive energy sources, pvemote 

measures that gould ensure effioient utilization of energy e t c. 

PriMArily , given that 65~ of petroleum is conslme d by the transport 

sector , the 250 million birr annual subsidy could have been used 

in te r alia, a) to. eX"l8.nd the puhl ic t r anspo rt svstem, b) to improve 

on road conditions, c) lay the g r ound for the estahl i shment of 

mass tr~nsit system, etc . 

Secondly, it could he said that subs i dy has encourage d wasteful 

uae of energy hy consumers since they now find it r e l atively cheaper th an 

it would have been if otherwise. Higher prices will obvious ly fo r ce 

consume r s to p~an eff icient use, or to find alternative means etc , 

One can imagine the number of unnecess~ry trips that could be avoide d 

or ones that could have been made "sing nublic transnort than private 

cars, etc . More of this later . 
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Thirdly, th8 measure is biased towards the urban 'Population whic~ 

i,e; only R Minority and makes more use of CF. as C01'l1l)Rren to the vast 

"ainritv of the rural masses whose need for C8 is very minimal (comp-

are the sulosidy with the 30 . 7 millio'! hirr alloted to the For est ry 

. 0 )3 Authority in 19o~ • 

Fourthly, it can he arRued also that lack af fair treatment 

regarrtin~ various energy forms has discouraged (at least not encouraged ) 

investment in ~roduction of other energy fo rms ,in R&D etc. to ensure 

maximum technic al 8.nd economic eff iciency for the nati ona l economy. 

Although it would he prcsumptdlUs to sup.;p-est snecific areas in which 

the resource reJeased c0uld have been used , there is no doubt tha t our 

demand fo r fuel oil would have rtecreased had ~e used it in any of the 

meaRures cited. Fisc"l measures adopted do no t also lead to the reduc-

tion of demand for fuel oil. For instance, the move taken in 1975 to 

reduce taxes on im~orted oil not only reduces ~overnment revenue, but 

also ~ist0rts deve lonment priorities by diverting real resources to 

non uriority areas . In fact diminishinR tax r ates so as to lower over-

all inflationary impact of increased energy price can achiev'e only 

temnorary respite. For sooner or later increas-d rtemand will lead to 

hirrper ene rgy cant ',utting furtloe r strain on the economy. Nevertheles's, 

the "hove discussi.)n should not be taken to imnly the comp l ete absence 

or denial of t hA need for equity considerRtinns . It only unde rscores 

tha t tax reduction or subsirlization should (if need he) disc riminatory 

anrl eSAentially of short term nature . 9 Based on the results to be 

ohtained or ohjectives I>uraued · (social or environmental), it should be 



Specific t o a certain group , sector or subsec tor, region, etc. that 
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is aime d a t and need be revised to reflect changing situations. 

Even t hough the "double ener g y crisis " we are in makes s ubsti -

tution bebleen tradi tional and CE fo rm s very difficul t and painful, l ong 

and short-te rm considerations dictate us ~. uildertake a consci ~us effort 

to increase t he e l as ticity of . 3ubs ti tution in favour of the traditional 

fo rms . Whi le our abi lity t . ~nfluence s upply condi ti .• ns and the price 

s ituation of CE forms ( petrol e um and de rivatives ), which are virtually 

determi ned by producing countries OPEC) i s nil, t hose energy forms 

dependen t on domestic factors could with appropri ate policy be made to 

be more re sponsi ve to domestic needs. Despite the c ritic a l condition 

i n which it is presettly found , with determined effort and appropri ate 
• 

policy there i s no reason why massive aff6res tation programmes could no t 

reverse t he present trend and make the supply of fuel wood abundant. 

Thi s wi ll definetly ease the substi tution f r om traditional to CE which 

is enco ur aged by the subsidi zation measure and rising cost of fuel 

11 
woodo Furthermore, t he price s tructure and fisca l meaSures used 

should provide suffi cient incentivE to enoourage investment in the 

pr,<4tction of s uch traditional f .r;ns i.e. planti ng of trees, and 

improvi ng conv ienience and efficiency of tradi tional implements that 

use fuelo 

Before concluding this part there are b;., poi nts that a re 

worthwhile to note. One is the fac t that even th4oU2h genera11y he l d 

t .. be insensi tive to prices government o rganizations t. ,:;em; degree 

d~ re spond to higher prices since it eat s int, thei r budget. . .' 
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In such a case one can 6ugKest a host of additional measures that 

coulil. be taken to comhat wasteful utilization . Such policies are most­

ly sector specific (i . e . depend on the nature and extent of energy use) 

and essentially a c onservation issue - to be dealt with later . Suffice 

it to say that government consum,tion is not inelastic as some people 

would have us believe . In fact with effective and adenuate administra­

tive measures in the form of rationing , budgeting, mileage recording , 

etc., s"tLsfactory results could be attained . Host important however, 

is the need to consider energy a9 the central ., lement in development 

pl"nnin~ (more of this later) . 

4 . 1 . 1. 2 ~tricity Tariff Rates 

Analysis of electricity t ariff rates also reve~ls a 

si tuation of under - pricinK . Although det'liled in fo rMat i on is hard to 

come by, it is knoRn that the self contained system (SCS) is continually 

suhsidi zed by the i nter- connected system (ICS), The level of SUbsidy 

wh i ch a in 1977 alone was about 4.2/f million b irr,1 2 espla ins the 

sustainance of the tariff rates of the SCS helow the cost of production 

a t a time when h j . . <-;h cost of fuel is causing havoc to the economy. Since 

electricity 60 derive d is largely consumed by the well to do secti on 

of the population , such suhsidization cannot be .ius tified on equity or 

other grounds. 

As pointed out earlier, ,uhatever the reason for subsidization it 

would be well to also consider where the resouce to be used as subsidy 
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comes from, for how 10n(1; the subsidiaation will last, and the opportuni-

ty cost involved in terms of scale of priority areas of development. 

In addition to factors cited the huge capital requirement of 

electricity· production further emphasizes the need for tariffs to also 

"yield revenues sufficient to cover accoun tinR costs and in addition, 

make a sUbstantial contribution to the self financing of future system 

13 of p:rol'lth . ". Failure to ta.ke heed of such conside r ations in tariff 

settin" nrinciples could ')ut the whole economy in jeopardy, in view of 

the very large expansi?n of supply requirement to meet the demand of 

the Dla!!ned icl<J.ustries , 14 and the gr owing demand of households and 

ot'>er sectors . 

Due to its wide.acceptance in many countries and the relatively 

eaAY nata requirement, electricity tariff is determined purely by accounting 

criteria . Such approach spreads total accounting costs am9ng consumers 

in the determina'cion of tariff rates 15 . In Ethiopia too , such methodology 

was adopted on 19€>4 E. G. based on the study made by British consultants . 

The method is helieved to have been nartially revised in 1972 E. G. but 

for all pr actical pur poses the accounting criteria is essentially still 

the has is of tariff setti!!g . 

In the system of regulating public utilities developed countries 

n:enerally f ollovi an ap>:lroach to tariff that has not much to do with 

efficient allocation of resources. These countries can afford to follow 

sue'> ctn aPDroach, hut not LDG's like Bthiopia . For the latter , efficient 

all~·tlon of resource rlgures more importan t - specially at this stage 
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o f their development . The "tradional " approach of tariff set t'\.l>g takes 

little a ccount o f such c onsideration. In f s ct, recent s tudies have 

shown the short comings o f this a ppro a ch. 15 To begin with it is static 

in a sense that it regards resourc es a s cheap (or as expensive) as they 

were In the past . In our era of rising gen e ral price levels , wha t one 

n eeds is a forward looking estimate . Our concern should not be to 

recov er sunk cost - a point the " traditional " approach is concerned with-

but t o set prices to the value of resources tha t a re use«. If so, 

marginal cost pricing which shows the impact o n resource . ost 

o f cha n ges in consumptio . is more appropriate . Since it is based on 

snreading costs among consumers the account ing appr och yields average 

cost and reflects the cost the co . sumer bears to acquir e a n extra unit 

o f output . What is rather r equired is a method th9.t shows " a measure 

o f th e extra res ources require« to p r oduce it , ,,17 i.e . the ma rginal 

cost. Failure to set prices at least equal to the margina l cost amounts 

to making" the cost to the c onsumer less than the rel a ted cost imposed 

upon the enterpr ise or the economy as a whole . ). ,,18 Table 4. 1 .• and 

4 . 1 . 1 show the oper a ting expenditur e a nd tari f f rates o f EELPA 

(respectively) . Lobking at the rate of increas e o f oper ating expend­

itur e 1w would a ot be difficult to se e the nece s sity of a tariff setting 

app r oach that ~gl, takes such rapid increase in cost . 



TABLE 4. 1. 0: - :s..x.,pendi ture in Cems Eer KWH sold 
.---~.-. --. 

Year E. C. 
ExpenditurE: Relative 

(KWH 1961f=100 
1960 6.35 81 . 72 

1961 5 . 27 67.82 

1962 7. 13 91 . 76 
1963 7.47 96 . 14 

1964 7.77 100.00 

1965 8 . 00 102.96 
19G6 9. 12 117.37 
19f)7 10 . 23 131.66 
1968 10 . 37 133. 1f6 
196q 10 . 72 137 . 97 
1970 11 . 20 144.14 

1971 10.')7 141 . 18 

1972 12 . 76' 164. 22 

1973 13. 33 171 . )6 

'are based on budget figures 

Source :. Compiled from EBLPA documents 

The existing tariff rates do not indicate (to consumer s ) whetLer 

o r not consumption is taking place at peak load i .e . when maximum use of 

the electri c sU'1ply is being made of . A.bsence of such consi deration 

regarn in ~ the composition of load is one big shor tcoming . Knowledge of 

who uses how much electr icity as well as the time a n d Dur pose of use 

i~ v ery imDortant since it enables discouragement o f loads that result 

in higher costs Bnd conversely to encourage those that involve low cost . 

The absence of penk load timing considerations (except for Asmara reg ion', 

n r events such useful c>ractice. The necessity of neak load pricing, at 

a time when the small,reserve is fastly being wiped out cannot be ove r-

eT'lPhasizea. Horeover , when rleman d begins t<> "u~trip s upply one will be 
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8 .0 
7.1 

11.0 



forced (at least until add i tional supply is forthecoming) to resort 

to nhysical rati oning (load shedding) . The ne~ative aspect of such prac-

tice of course need to be consinered . The " social costs of load she dding 

includinR losses of industr i al output , and nuisance and cost to consumers 

of having to substitute candl es , batteri es or oil heaters or having to do 

19 wi thout" , could he ~ui te high . Though the only way of ave rting such 

possibility is taking timely action to avoid sunply shortage., peakload 

nricing offers p. better and economic way of ra tioninR their load shendinr, 

if f6unn inevitable, at least until one is able to overcome the 

deficiency. 

'l'he declininr, block tariff used by EELPA doesn't also make peak 

period consumption more expensive that non-peak neriods .
20 

Time-of-day 

meterinR and pede load limiters however do tell consumer s thali peak 

hour consumntion is e"pensive . In short the need to change the tariff 

structure so as to introduce incentives desc r ibed and to relate such 

incentive effects "to the cost and availability of supply,,21is long over-

due . " To chan ge n little fo r a load that imposes heavy costs may 

encourage wasteful use of electricity, while to char Re a lot for a 

load that can be met easily and cheaply is to signal the consumer 

. tl" ,,22 
incorrec y. 

Given the possibility of substitution between the diffe r ent 

energy forms, load analysis could also be used to see the likely shift, 

~hat couln occur . Since, say butane ~as competes with electricity for 

cookinR, incent i ves to consumer to use 10V! priced off peak periods may 
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encour~Re shift to the latter or may even lead to less use of fuel 

w~on, if such substitution is figured out to be relatively mo r e 

henefi~ial to the econo~y.23 In any case, the possible outcomes need 

detailed study wh ich is beyond the sco~eof this paper . Nor is it the 

intention of this paper to deal with the kind of tariff rate to be 

established and the metering policy to be followed or to indulge in 

priority ranking of ferms of enerGY. All it tries to suggest is that 

the 1ariff policy shrmld be dynamic and foreword looking, This fo r two 

thin~s . Firstly the continnus increase in cost of equipment, maintenance 

etc. which leads to increase in product ion cost, need to duly be reflected 

in the tariff rate, so as to ensure efficient allocation of resources, 

Secondly, the tari ff rate should yield a minimum rmte of return to cover 

its costs and still be able to at least finance a certain ~ortion of 

future capital expenditure. 

In genera l pricing and fiscal measures should encourage energy 

conservation and development of alternative ener gy sourc es. In con~ 

.iuction with this increased investment in energy saving equipments 

and techniques need to be undertaken . As aptly stated by .orld Bank 

energy efficiency need to be " considered as the p rincinal element in 

economic planning and energy demand management must t a ke its place 

with other forms of economic management ~,, 24 

4,1.2 Conservation Policies 

The desirabil ity of abundant energy supply is manifest in every 

direction, The v e r y high cos t it involves, however makes its planning 
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anil conservation the core of overall develonment policy . Gone are 

the caref-ree (lays , or as some neol?le say 1 "the joy ridel! is over . 

~nergy has to be conserved and its use pl anned . By conservation we 

understand "the strate,,;y involvin,,; the maximum improvement of energy 

utilization system ~nd methodsao as to cut the ener,,;y requirement per 

unit of nroiluction (or well being) without compromising socio- economic 

nevelonment." 25 

Though the need for unilertaking conserv"ti on and demctnd ",a.nage-

ment policy is theoretically widely accen t ed , few countries have so 

far considered its practica l implementation . In fact " survey~ made 

hy TTNDn amon~ one :, undred gove rnments show tha t conservati on of energy 

ran sa last if at all among all priorities fo r new and renewable 

f 
,,26 sources 0 ener -·y . 

Yet Rccor~ing to studies made by various agencies conservation 

"hV itself mi~h t made available more energy than all other sources of 

renewahle enerp;y combined",27 

It i s true that amount (degree) of energy to be saved via conser-

vat-ion and demand manage!llent policies could vary widely among cou!ltries .• 

But ·in no countrj' can its contribution be underplayed .• Ultimately 

the inpact of h i r;',er ener,,;y costs on the growth "rospects of countries 

like ours dEmends on the il.omest ic policies implemented to manage the 

increa.sing energy in~~ts of the economy , i.e. to increase the amount of 

28 useful work (efficiency) that is obtained from present use of energy. 

(see figure 4.1). In light of this we will examine possible energy 
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conservRti0n measures in the differe nt sectors of the economy, i.e~ 

in Tr'lnsport , Househo lds , Indllstry , Ao; riculture a nd Power. 

Transport 

Transport b eing the highest consumer of petroleum (over 65%) 

it is in this sector, no t ably in roa d transDort, that one can expect 

to find substan tial gain in t he effort of saving fuel . 

In looking 'I t wa-ys of increasing efficiency and combating waste 

in the transport sector we need to distinguish between energy that is 

saved through im]1rovement of existing structure (like roads, tyue of 

vehicles e tc.) anri that of combating wasteful p r ac tic es . Regarding 

the fo rmer, shiftinG "t raff ic from less t ,o more efficient carriers is 

generally suggested . This calls for encouragement of rive r and rail 

transport which r e quire between 100 and 200 pe r cent le s s fueld per 

ton kilometer . 29 Rive r transport does n ot have much scope fo r 

F.thionia as mos t of t he riv e rs are not navigable. For the limited 

areas where i t c ou l d be used (for instan c e l ara, lower Omo etc . ) • 
eFfor t ~hnuld be made to make the best of it. Except for the very 

hiRh initial capital cost involved, rail transport is an efficien t 

c"rrier specially vhe re b ulk transport is the case, No t withstanding 

the fo r midable capital cost , establishment of r'lil links between major 

activity a r e a s is abso lutely e ssential a nd ev e ry effort n e eds to be 

do ne to search fo r long term loans to rea lize it , In view of the 

rapid increase in canital costs an ~arly start is imnortant since every 

pas~in~ day makes i t s es tablishment more a nd more remote, Es tablishment 
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of electrified trolley buses or trams for m'aj o r ci t ies like Addis 

Ababa is also necessary, again in spite of the high initial cost. 

Given the f ac t that the l ~rgest shar e of fveight is carried b y 

road , improving efficiency of road transport gives additional possibility 

for conservation. Though hard to quantify the deplorable conditie n 

of the roads, the high propor tion of gasoline trucks which are less 
30 

energy efficient as compared · .. t e diesel trucks, "pe or mair.tainance of 

exi s t ing equipment which l essens efficiency etc. a ll lead 'te a higher 

fuel requirement per to n kilometer of freight tran s ported. 

Accord i ng to World B2nk estimate increasing the -energy efficiency 

of vehicles can offer ( developing countries) saving~ ef up to 20 per 

cent, estimated to be US $ 11 bilH __ n on 1980, without affecting the 

quality of trnasport service or- requiring behavioural changes on the 
31 

part of consumers o 

Poor management and inadequ ate services mor~~ver lead to low 

quality of publ ic buses which in turn helps to i -,crease the at tr ac t-

iveness of private cars. Considering the present 6.6% annual growth 
32 

rate of t he urban sector, unless ways are urgently sought to provide 

the necessary i nfrastructure for providing mass transit system, heavy 

demand wi ll cor;tinue to wersen the present <2ondition of the urban 

transport s ystem. The need for mass transit systems between mater and 

proximate towns is also a salient pointo 
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TABLE 4. 1. 3 Ethj~pi~n Transport Fleet (1979) 

TY.1'..e-"'. 

Cars - Ga.soline 

Cars - · Di88el 

lluses 

Freigl1 t trucks 

Tank trucks 

Subtotal Diese l 

Grand Total 

Sour"",·, Beijir , p . ~. 

Number 

33 ,382 

2 ,001 

124 

5 ,546 

582 

8 ,253 

48,635 

High proportion of private cars would en t ai l high maintenance 

cos ts, large expendi ture on import of oil,. high capital inves tmen t 

on highways,. parkinfl lots etc. - services that are becoming increasingly 

difficul t to p rovide. In general restriction on engine capacity, and 

switllhin" to smaller and efficient cars, taxation of vehicle purchases., 

!orel~n exchange control measures e tc. are amon~ possible measures to 

minimize the effect of nrivRte cars . The complimentarity of gasoline 

and cars can also he employed to reduce demand fo r nrivate cars by 

makin" the rrice of gasoline reflect its opportunity cost. Although 

the sho r t turn e lasticity to price trends could be small , the long-term 

elasticity would ~efinitely be much greater. Moreover price induced 

gasoline mileage target may in the long run nrove to be a more pr actical 

measure of conRe rva tion than manda.tory ones which are hard to enforce 

in man,' cases. As for the second approach measures like town and 

inrlustrial planninr, (6':; .',.:. _1 ) curbing the horizontal gr owth to the 
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extent possi b l e , minimizing unnec e ssary mobil ity of th e u r ban popula­

ti on s ay by enabl i ne wo rkers to res ide nea r er to thei r work place j 

stuoents to en:r:-ol1 i n nearby high schoo~s, 'Provision o f servic e 

facilities like Ghop s in ne i ghbour hoods , imp r ov i ng the telephone s e rvic e 

etc • • all help to reduce mob i lity , savin~ bo t h time an d energy . In­

~ivi~uals can also undertake conservation measures i n their daily 

activities . Car pooling p r ac tices by individuals could reduce fuel 

and maintenance costs , avoiding emnty backhauls by nlanning trips , 

limiting spe ed , usinG telephone and ot~e r media of communication to 

run husiness where :,?ossible , e tc. a r e among ene r e;y saving practiceq . 

"'asteful energy consumption resul ting f r om a h use of Dower a nd respon­

sibility is also an a rea that requir es remedial measures . 

Industry 

The in du s trial sector uses electricity more than petroleum j 55 

and 12 . 3 per cent re s~ectively for 1979. The total sha re in CE stood 

at 21 . 5 pe r ce~t in 1976 . Rele tively speaking ind ustr y is among the 

most ene r gy i ntens i ve (th o ugh intens ity could va ry trem endously within 

the s ector) whose ~roductivity i s closely rela t e d to the quantity and 

tvne of energy ut ilized . Along wi th modern transport! industry is a 

sector whose der,li'laa for CB i s bound to incre a se h i ghly in the years 

to come . Imnrovement on effi c i ency and shifting to domestic sources 

(wh ere posBible) a.re amon" the measure s that figure aR important in 

this sector. I n or de r to find causes of l ow efficiency and duly 

untlertake corrective actions one needs to make comnlR t e study "of each 

industry, ann tlle methods of us in g ener gy . the sequence of operations 
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the negree of ration".lization , the eq·uipment us ed etc .• " in ligh t of 

monern ene r gy eff i cien t techniques. 33 

Simple changes and improvements in e xisting nroduction processes , 

coversion from we t to dry pro c esses and from oil to electricity or even 

coal firing in cement production , retrofitting RtC. could bring substan-

ti"l 
. 34 e:al.n . A r,ood case pertaining to such i mprovement is the recent 

agr eement reac lle d between the Hinis try of Industry and EELPA in order to 

shift 10 industrie s whos e boilers a re using gasoil and fuel Vlood to 

elect r icity. .~ ccord.ing t o informa tion obtained f r om the ninistry of 

In~llstry , such a mo ve has a number of a dvantages both f r om the sector 

as w~ll as n~tional economy point of view. Amon g the advantages cited : 

a) By ~xpl oit ing a dom est ic energy source (electricity) such a move 

would save the n9tion 24 million litre s o f gasolin annually . The 

for e i{;n exchanee saved could be thus used for othe r pressing needs . 

b) trucks along wi th their trailors th"t were used in order 

to transnort t ho ~asoil from Assab to Addis Ababa (taking a to t al of 

more than 1000 t.r i ps ) Rre now r elieved to be of us e elsewhere . 

c) Since t ;.uee of the ten f actories used to consume 40 , 000 m3 

of f uel wood, . the shift made would contr ibute towa r ds easing rap i d 

<leforestation. 

Seen fro m th e point of view of t he indus trie s i t is believed 

that they could Ra v e up to 12 million Birr annu"11y3~ It is also known 

that electric boi l e rs a re less costly in terms of maintenance and the 

risk of p r oduction s toppage due to supply fa ilure arising from transport 



or o ther prohlems , will he minimizerl . E'<;LPA ' s ef f ort t o expand it>, 

services could also he enhancect as a result of the s ub stantiAl increase 

. . t 3(; In J. s revenue . 

The above i s just il s impl e yet very illumina tinr examnlc of the 

possi hility of lonf(-run suhstitution. The possihility of s imila r 

Pleasures in ~ast , tho ugh not possihle for us t o enumerate them·· here. 

For inntanc e , since the efficiency level of equi pments c oulrl vary 

depcnrlin g on ways of opera ti0n simple trainin g ac c ord ed to thosa 

8n~n~ed i n production at consumnti on of energy c an contribute sihni-

ficantly . In short wc hope such incre'lse will "Pur others to emulate 

Households 

Hous eholds' shAr e of C1\C i s very low showing the strong depende nce 

on traditional energy . In 1"97(; it ( residentia l and commercia l ) a cc ounted 

for only 3 per c ent . Consumnti on has' presumably increased SillC0 th en; 

but by a ll i ndications it could not h~ve gone grea t e r than 5 pe r cent . 

"8ven in the most urbaniz ed arens , firewood and charc oal are wirlely 

used while th e same (along with crop r esidues and c owdung ) constitute 

virtually a ll the enerf';y used in th e rural s ector S'. In vi ~w of the 

double ener RY cris i s facert , policies ·to he pursued with resnoct to 

sUbstitut i on ( trailit i ons l to r;E) tha t occur s in this sector ":)ose a 

dilemma as to whic·h t o encourap.;e . [',$ the \~rorld Rank notes: 

" Controls over the cuttino; of w"ood , or the deliv ery of 
wood and charcoal to t owns (widely nr , cticeil here) 
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are likely to be inef f icien t, and promoting a shift to 
commercial fuels by pric e subsidi es obviously has s evere 
l imi t s when the po pul a tion of towns is growing as rap i cUy 
as i t is . j; 37 

The p ro bl.e ln is qui t e pr os sing, and there is no unique solut i on 

to offer . '<'hat one can at best hone is to "ffe r a spect rum of poss i ble 

measures both on t he ".em~.n <l. and suppl y s i de, that could re i nforce one 

anoth er to ease tll p. p robl"J:l. On the s upply side, demand ing pl antat i on 

of more t r ees for ever yone cut, intro duction of fas t growing spe c i es to 

mitir:Rte di fferences between regenera tion and offtake rates, re in fo r cing 

exi s t ing organization for afforestati on , steppi ng up the affor estation 

vampai~n, oevelopinr; more nurser y fe.cili ties, restric tion of op en p;r azing , 

nrovini ng proper incentives fo r "peasant associations and individuals who 

plan t trees , plantin,O: in m".rr;inal l ands , around ur ban a reas , e tc •• On 

the demand side , iJ:lpo rtant measures include designing of mo r e eff ic ient 

stoves Rnd devising ways to increase pyroliti c conver sion . The s tudy 

made by th e Faculty of Technolo gy is one such attempt. It showtl the 

dete r mi nants of the heating val.ues of domes tic fuels and efficiency of 

1 1 1 · 38 Dca anp lances . 

Accord:lng to the r e):lort of the study t he lo s s of hea t is less 

when cookinl'; with "",tal s t ove than by tlGttlicha " I'tnd the effic i ency 

r a nking is as ~iven in Appendix 4f . After l i sting the reasons that 

cont ribute to ~'e loss of heat ( such as radiation f rom the heated s ur-

f ace, convection of air passing the hea t ed s urfaces, fuel burning 

outside the , reach of utensil~ , thermal resistances of the appliances 

themselves ) , the repor t goes on to sugges t ways to reduce heat loss. 
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These include U 3 8 of white or polished "urfaces and reduction of the 

area of ',eated surfaces, very low air velocitv over the appliance , 

direct i ng flames toware's the utensils, comhustion in a closed cha mber 

etc . The report further notes that utensils made of materials of high 

specific heat And low thermal conductiv ity (eg . clay) cause excessive 

initial heat los s but have an excellent property of retaining the heat 

for a long t ime . 39 

The 10gic8.1 conclusion i s therefore not to use these utensils 

for R short ter~ cooking. In general such studies need to be en-

cour aged and efficient apnliances developed. ~ffnrt6 currently being 

shown hy the Science and 'rechnology Commission though modest , are a 

step in the rio:ht G.i rectiC'n . Educating the public about ways and means 

of ef¥icient energy use practices can also help t r emendously; 

r,""ricl1Jtl1r e 

CBC by the a3ricultural sector is relatively small. This reflects 

the dominance of .Gn~'\GiGtence farMing . At 'Present, yield increasing 

technology is 1argely used by the 45 or so state farms throughout the 

coun try '. Though currently area under trac to r cuI ti va tion is estimated 

to he less than 1 ~er cent , it is expected that in the coming decade 

the number of st2te farms could be as high 193 wi th 1 million hectare 

area of coverage. :::10 is ther efore here that', "energy demand will have 

to be carefully i'13naged ao as to susta in t echnolo gical change in a s i tua-

tion where the rev.l costs of inputs t o produce basic food-stuffs are 

likely to rise l'lOrp. rapidly than the price of those nroducts. 1I40 
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The 2.5 per cent l2;eneral population increase and within it of 

the 6.') per cent or so increaE;e of the non·-agriculturally employed 

population will require increase in food production. The need to 

meet the increasin r-; raw material as well as foreign exchange through 

hil2;her export of aGricultural products would also require a rapid rise 

in agricultural output and ;:>roductivity. ~'odern yield increasing 

techniques would of course all r equire substantial use of CE (be it 
, ' 

mechanization, chemical fertilizers, irrigation or pesticides). The 

resulting energy requirement and the financial implications of it is 

of course notdifficul t to imagine. "Turning to liquid oil for tractors 

nnn vehicles the to t al cost to operate an area of some 250,000 hectares 

is estimated to be 22,512 Birr which cost is expected to rise to 94,787,000 

Bir r bv the year 1990 in order to cover an a r ea of 1 million hectares. 

Last year ' s cost figures indicate that fuel and lubricants were an 

averqr.:e 20 per cent of direct cost.,,41 

As was discussed earlier introducing hie- conve r s i on of animal and 

a~ricultural waste, as well as p oss ible use of solar and wind power could 

in the years to COMe be hoped to crmtribute to the energy requirements 

of these farms . Till then an all out effort should be waged to minimize 

CE use . Good farm practices could make significant cont r ibution towards 

efficient u?e of energy. For instance , only 30 per cent of fertilizer 

application i s believed to be used by plants, while the remaining is 

wasted. Pump irrip.:ntion i s practiced in areas where gravity irrigation 

oould have benn used, or worse still vast quantiti es of water pumped 

by o i l fuelled pumps is wasted etc . Noting the very high scope fo r 
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increRsinR ef ficient use of inputs in the developing coun tr i es, the 

World Bank holds furthe r production increase as feasible "with present 

te~"nol,.~il)" "rovided th"r'e is vigor .. us expan .. iolfof extension oervicee lIIaek.,. 

ed hy applied research . ,,42 

Power 

A r f\latively different area i" whi,.h the imll~"v"'!Ie"t i, eael'gy 

efficie1J'y .,.ould bring substantial gain is power productioll. All pow .. r 

syetems inllerently incur el'lergy los"es in gll.,."B. ting "ta tion", ., ap.d 

7e4Ji.tance ~os",es in transmiss ion and distribution .. e.two.k.. .. I" .~ul' 

caee the eeeential issue involved here is to mi~imiz0 the "aer,,. loss 

lI! ... ~,,,.u .. te .... d in refining and distribution in cas,. ,r petroleum and 

Rnd pro".",t. enl'ountered in both cases wel'e bl'i .. f l y di",.ussed i.J 

chapter :3 and need not be rep"ated here. We will J.l'wl'ver, make few 

c~m~.a •• regardinG ele.tricity generation in th"l' •• l powe7 "tations, 

]," .. """ . .. f its very low efficiency and the existence o( 'pl!'ospects fer inprovement. 

in view··.of the high ·cost ,.,f .oil the f.ll.Qwing meas¥res are w.rth ~nsiderillg 

- diset!uraging t h e ,onstruction of new, exclusively oil fi r ed 

'P.ow.er stations; 

•• ~~ouraging the ,..onveroiol\ 0' existin g "il fi red ,apacity t, 

more plen t ifm hydropllwer; 

- linking up thermo-electric with hyd.,.._.l . ... tl'ic powel' eta tions; 

,.. directing effort to th" reduction .of the use of heavy fuel oil 

as a llrimary ene r gy sourc.e in thos" are .. " wh.el'e efficiency is 

'considered v e ry low,,, 



- 104 -

..B.eo£or-e closi l1g thIs · ehap.teJ:" a brief corncnent.!?n government consumption 

H\5 - 90%) is in order. Gov ernme nt consump t ion can be seen under two b r a ,ad 

categori e s , i.e. the productive secto r and the non productive or the 

adm i stra t ive sect or. The fo r mer perta in s mainly to industry , pO"/er, 

s tate farms and corresponding transport - sectors discussed in the 
43 

forego.ing pages. It is in the l a ter that W2 find excessive s quanderi ng 

o f energy resources. Though hard to quantify s ub s t anti a l amoun t of 

waste exists, comi~g main ly from the reckless and irresponsib l e u se of 

government cars .. I t is ironical to see the pro l lleration of such car s 

for burcaucr~tic use at a time when one call s f~r an a ll ou t effort 

to save energy and revert to the use of p ubli c t ransport for transp~t 

s ervices. Un le ss urgen~ measures are t aken t, check s uch unhea lthy 

trend .the dama9Q ~t it: COJ..lld ~:Ulg.,u tJ1e wh<>J.~ e~omy cculd be 

enormous", 

Go'tlerr..ment consumption i s no t inelastic as some people woul d 

have u s believe. In fact, with effective and adequate measures in 

the form of limiting import of such cars, budgeting, r a tioni ng, 

mil eage reco rding etc satisfac t ory re s ult s could be a ttained. 

Obvious l y s uch p r acticec, are sect. r specific (i.e. depends on the .. 
na ture and exten~ of energy use and the form of energy used). It 

als. depend s on the u~derstanding , foresight and skillfulne ss of the 

energy user. If not for the limited space \"e could enumera t e the 

thousand and one ways of energy saving practices. Suffice it to no t e 

that mos t of such pract:'ces are easy to detect and that every conscien-

±ous and responsible citi~e)l can find a number of them in his daily 

ac tivitie~ .. 
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.~. i flv erview ()j' Poss ible Shift Towards Inrlifljenous Energy 

Sources : 

The need to p roject future demand for energy emanates f r om the 

fact that kn?wing the . future supply requirement A of the various 

energ:v forms, the government ea:> direct its policy instruments to 

the maximum e x~loitBtion of domestic source s to meet such demand. 

It ~~ only Rfter domestic sourc es have been fully appraised that 

one tries to f i l l the i'RP throul',h imports . Such a move is contingent 

upon the cO'"prehensive study of the potentials of the differ ent snurces 

tOf energy., techn;.cal knowledge of the volume and development possibilities., 

the priorities to be acco rded for the development and use of various 

·fo r ms of enerr;y based on social cost benefit analysis., examina t-ion 

of the financi dl requirements and the possible sources of financing, 

th~ substitution e l as ticity of the various forms of energy etc. These 

enables the gove rnmen t to have some idea of the in. entives, l egisla-

tinns,etc, required as well as the formulation of policies regarding 

pr ices , subsidies - so as to orient the consumption pattern towards 

those forms of ener gy deemed advantRgeous to the nat i on. 

Regretably, except for the numerous reports loaded with the 

new tri t e phr'l.se "the enormous potential the country has", nothing 

substan t ial has so far been done . It was (and is) lack of such 

rletailed studies and an enerf!;Y programme reflected in the insufficient 

human ann insti tuti"!lal copabili ties, ~Ihich among other thinRs , has 

led to the inefficient use of domestic resources as well as continued 

heavy dellendence on imported sources of enerp;y. Unfortuna tely, this 
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stu-ly too does not claim to provide much in this regard. As indicat-

ed earli er such a task would demand no less than the pooled work of 

niffBrent pra cti t ioners organiz ed a t a national level with substantial 

financial resourc e s to undertake the extensive and intensive field work 

which the studY, hy its very nature necessitates. The present study 

will, ' therefol' e , nlake a very modest a nd cursory assesselleut of the ex tant 

potential and the extent of substitution possibilities based on the 

review of different literature ~ 

4.3.1 Geo-Thermal 

In t e rms of potential , geo-thermal energy pr esantly ranks 

second to hydro-~l ectric. As a recent report of experto on geothermal 

energy ind'ica t es , Ethiop i a lies wi thin the bast zones fo r geo-thermal 

resource development which compris es the great Rift Valley, extending 

from the Red Sea ~n the north to Mozambique to the south , t hrough the 

territories of Djibouti , ~thiopia , Kenya , Ugan da , Tanzania and 

M b ' 44 
.OZRm l.qu e . 

Many other a reas of Africa a r e a lso known to have such potentia l, 

though no significant exploitation is undertaken except for a small sta-

station at Kuabukv/a in the Shaba province in the Republ ic of Zaire. 

Despite the virtual absence of economic exploitation , many countries 

have n l!lw ac'tively undertaken measures towards this end. Not only is 

Ethionia among these countries but also one in which prospects look 

very promisinF;. The geothermal areas , in Ethiopia, considered 

"inexhaustible on a human time scale" , cover more than 100 , 000 

square kilome t e rs and ( with the exclusion of Iceland) are reported 
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to be "robably the largest on land <,;eothermally act'ive area in the 

45 world~ '1'he geothermal arens are two , namely the main R'ift Valley 

Rnrl the ~fRr Depress i on . Study en it started in 1967 by the Institute 

nf Reogranh1cal Surveys in collaboration with the Univer s ity of Pisa 

and the Italian National Research Council . Based on the recommendation 

to carry out investigation in the Afar Depression·, the fi r st jJhase Vias 

c·arried out in 1969- 71 this t ime in cOLlaboration with the UN - UNDP . 

This project is repor t ed to be the earliest extensive geothe rmal 

reconnaisance and exploration nrogramme covering the whole of th e 

Rift Valley - an area totalling 160,000 square kilometers.
46 

Based 

on studies undertaken (geolor;ical mapping , I';eochemistry, hydrogeology, 

infra-red survey a nd an extensive inventory of hydrothermal manifesta-

tion), the existence of an enormous potential was reported. ~ccordingly 

sites we r e selected for rletailed s tudy. The following are indicated in 

order of their preliminary prospects . 

a) Tencl.aho Graben in the Afar Depress i nn 

b) Dallal in the Afar Depression 

c) The Lakes Region in the T)if t Valley . 

The I',eothermal areas a long the lakes region of the rift valley 

was in turn divided into,three prospective areas, a ) Lake Langano a r ea , 

b) Gorhetti caldera area, c) Northern La ke Abaya area . 

It is reported that despite the first priority recommendation 

given to the Tendaho Graben, Northern Langano was chosen for furth~r 

detailed work mainly due to its proximity to Addis Ababa and the 

National Transmission grid s ystem . 
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The study carried on the three sites of the lakes region showed 

the areas as being more or less of sirn~lar ~eolo~ical characteristics 

and th e exiAtence of geothermal reservoirs at depths of 150.0. meters 

. a 0 
with subsurface temperatures in the orner of 20.0. c to 250. c and in 

If? 
some areas even hj.gher. The positive results led the Ethiopian 

Government with aid ac~uired from the BEC, the UN and its own fund to 

undertqke the selection of deep exploratory and production sized well 

sites. The drillinr, of the first of nine exploratory drill holes 

started on 7th llovember 1982 with the aim of locating "a geo thermal 

fluid reservoir for use in the generation of electricity from a 3QNW 

,,48 
genera ting plan t. -, 

Similarly the exploration study in the ~far Depression continued 

with emphasis on the most promising sites , .Tendaho Graben and Dallol. 

The study undertaken has come up with a p reliminary conclusion showing 

th:s existence of geothermal reservoirs at a depth of about 1,0.0.0. meters 

with a temuerature in the order of 25Q
o

c . The next phase of exploration 

. 49 is to con tlnue. 

Geothermal energy like many others has both its advantages and 

disadvantar,es. Among tlhe demerits we find the need for extensive geo-

logical research and the of ten vnry high cost of drilling. t1oreover . . 

the loc3tion of the geothermal field and resource ch3ractcristics of 

the are~ in tArms of its economic needs and potential , .figures promin-

entlv for optimal multi-purpose utilization •. Unless for example there 

ar~ industries nearby to utilize the low cost hot water or steam - these 

two main comp onents of g e othermal resource could be wasted, .since it 
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would not be economical to transport them to distant areas . Hence 

the use of such available hot water and steam for, say , processing of 

agricultural.or fo~estry products , for heating , r e frigeration, air 

conriitioning , Gtc. , woul d allow multi-purpose utilization , thereby 

making efficient exploitation possible . 

The advantage of ~eoth~rmal energy ranges from offering e lectri-

city cheaper t han coal, oil , or muc1ear pOlVer and of being of low 

capital investment and operating costs as compared t o hydro power to 

heing a source ~f mineral byp roducts such as lithium , rubidium, cesum , 

boron , strotiuill , he lium gas and sodium , potassium, magnesium and 

notassium s"lts e tc. In light of rising oil prices and the uncertaint-

ies at t ached to future suppl ies, the importance of geo t hermal ene r gy 

i n saving forei gn exchange and its contribution to the strategic goal 

of self- sufficiency in ener gy cannot be overemphasized. Mo r eover , sinc e 

!l;eo thermal pOVler is technically easy to inst"ll and simple to operate it 

lenris itself to easy electrif ication of deprived a reas and the possibili-

ty of in~eeas in g the s ize of the small power plants as consumer demand 

increases wit)l growth of economic activities . 

Geo-therme.l sitee: are r:e nerally noted for their therapeutic 

henefits and of be ing popular tourist sites like Sodere - factors 

that contribute to the earning of the much desired foreign exchange. 

Furthermore geo thermal is " the only resource which c ould provide the 

nece .ssary water supply, heat supply and co2 sunuly for year round 

. 50 
p,reen house farming" . 
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Con'siderin~ the merits cited, it is with great hope and 

exnectation that we look forward to the ,>arly start of operation of 

our country" s ,c;eo thermal plants~ 

4.3.2 ~)ther_ Sources 

In what follows we will describe bri efly different kinds 

of energy baving various degrees of relevance but all of some poten- , 

tial in their contribution to r.;thiopia ' s strategic move towards self 

5uff:l.cienr.y in energy . : 

The sources are divided into two groups. The first group comprise s 

eonventional energy which virtually is the same with commercial energy 

and of which hydropower and fossil fuels are most important., The second 

p:roun covers th e n;ain non-conventional ene rgy sources, both old and new. 

Their c'ommon features are that they are renewable ,o' and being much l ess 

o·oric 'en trated th,m conventional energy sources provide a good 

alternative in future rural development scheme~ . Their disadvantage 

lies in th e fact that they a re less mobile and of too low n grade to 

nrovlde electricity for large s cale consumntions . 51 Accordingly energy 
, , 

sources dis~usscd in<,'iudes solii! fuels, oil and Natural gas , Uranium 

ani! Th'rium; BiomasG , Solar Ene r gy an d Wind Power\ 

Solid fuels : Solid fuels include coal, lignite , brown coal, 

peat , atc. The presence of coal and lignite in Ethiopia is widely 

renorted , but since systematic exploration worlj: has not been under,-

taken, it is difficult to speak of the quantity and quality of deposits 



-111-

availahle. Accordinp; to a joint OAU/ECE report, recover able resources 

but yet not under exploitation amount to 10 millimn tons of coal and 

) million tons of lignite. 52 The quality of lignite is reported to 

ran«e in character from a lmost peat to sub-b ituminous coal. Among 

areas cited as having potential for exploitation are "Gonder (Chalga) 

Wallo (IVUohale ,'ind, east of Dessj.e), Shoa (Debre Be rhan , Debre Libanos 

and ~uRher Valley), Kaffa (Giren), WolleRa (~est of Nejo, Arjo), and 

Illubabo'r (near lJrwnu). From random samples it seems that the calorific 

value ranges from 1910 ; 6400 K cal/kg.,,53 

UBurped of its role as the world's most important source of 

enerR;Y in Hnd pre 1950 by the advent of cheap oil, coal has now found 

"a new lease of life" due to th e increase in the price of oil. No t 

onlv is coal fast becoming economically more comnetetive, but is also 

opening additional p r ospect in the drive to attain self sufficiency in 

enp.rgy. Apart from its use as fuel, the use of coal in steel and 

chemical industries is also an additienal factor for its impor tance. 

Th()ugh the success of liquification technology presently practiced 

in South Africa is relatively unknown a nd does not bring significant 

return, futu~e development in this area is quite promising and in 

view of this, if the coal discoveries in Ethiopia turn ou t to be 

suhs tantial. there is no reason why one cannot envisage such liqui­

fication nlants and the concomitant gains in the years to come. 

Oil and Natural Gas - Eventhough oil seepages had been noted 

for H long time and exploration rights were granted as far back as 1945 

and various 8xpl()ration works have been unnertaken, to date there is no 
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crude oil or natural gas production in Ethionia. The number of 

enco uraging re s ults found however give one hope for a possible strike . 

'fOil seepages were r e cognized at seven places on the 
"Red Sea coast area and at f our places in the Oil;adan area. 
Out of 35 exploration bore -holes drilled 16 bore holes 
showed an indication of oil and gas . '('rip or connection 
Ras we re encoun tered at various dep th s of different for­
mations • •• • The conclusion reached so far is that the 
'('ertiary sediments of the Red Sea Coas t al Area and the 
Harar Area are possibl e product i on areas . Some exploratory 
holes nere drilled which led to some positive results but 
no exact estimates of deposi ties and flow characteristics 
"1'e available." 54 

Natural r,as has already been discovered in the O~adan . Though 

too early and apparently an under estimat i ?n , the 04UjECA report 

nuts ~thionia's natural p,as estimate at 55,944 tons of carbon equivalent . 55 

The long di st"nue from Assab (over 600 miles) a nd the relatively 

small amount di scovered makes additional strike necessary before 

commencement of commercial exploitation. 

The existence of other forms of hydro- carhons like oil shale 

and ]bituminous sands is also indicated. Despite such high hopes for 

oil s trike, there is not much to expect in the short run.. Considernt:t.n 

the soaring coet of oil I'md the r a te at which other developing countries 

"re searching for oil deposits would lead one to conclude that in 

EthioDia it is l ".gl';ing and needs much vigourous effort in the future. 

Uranium "tnd Throium - Uranilllm and throiurn are in theory the two 

radioactive raw materials that can be used in the nuclear industry .• 

'1'hou~h ur~nlum oc c urrences are rej)orted as heing ohse rved in many 

nrovinces, extensive search for radioactive materials is almost non-
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ex1stent save one location whe r e deta iled geological mapping and 

rlrilling is undertaken . The report by Courier is 'one that raises 

hopes . According to t his magazine "the two ACP countries , Niger , 

anrl Gabon, pro duce practic a lly all the uranium ore f r om the develop-

i n p; world (excluding China) and the Centra l African Republic, Eth:;iiopia 

56 
anrt. ~aire have re se rves." 

The very 1, i gh technical and financ i a l as well as the high ly 

skilled manpoI"er that the nuclear indust ry demands makes early 

realization of nuclear power projects in Ethiopia impossib le . Never-

th e less , given the risk that fossil fuels may run out one canno t r ule 

out the future use of nuclear ene r gy especially, with the development 

of small and menium r eac tors . With fur the r development and saf ety 

cons inerat i ons f ear of r adioa ctive po llution will hopefully be minimized 

enhancing its public acceptance . 

3iomass - Her eunder we consider a ll combustible or fermentab l e 

mA.terials ? f vegetabl e ori p; in. The obiious examples are wood, cha reoal , 

dung cakes, corn cobs e tc. However , s inc e the above so urces re l ease 

t~ eir ene rgy Dot only an being burned direc tly like wood but also a fter 

chemical process ing such fuels as e thenol, we will treat them unde r 

rliff e r ent subtop ic s fuel wood , liquid f uel from biomass and gaseou s 

fuel f r om biomass (biogas). 

Fue l Wood - 'rhe traditional energy sources of which fuel wood . - . 
is most impor t ant , accoun t s for over 95% of Ethiopia ' s energy demand . 

Such high r ate of consumntion coupled with absence of rational utiliza-

tion has led to the faster growth of demand over sunply leading to 

; 
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fuel wood crisi,,_ As the data survey relat ed to Ao.dis Ababa 

(constituting 3.5% of the total population) indicate 244,646 tonnes 

of fuel wood were used in 1979 and 288,000 tons in 1980 showing an 

57 annual inorease of 17.7% • The Enerv,y Commission report further 

reveals that: 

"Assuming an average stocking density of 3Om3/h<>etare , ' 
the desh'uction of wooo. l a nds for the supply of 20,000 , 0000 
metre cube of fuel wood per year i s estima te d to be about 
700,000 hec tares per year. The destruction of fore s ts 
for the production of charooal to urban a r eas only is 
equivalent to about 50,000 hectares of Acca~ia woodlands 
per year. 3 

The uncontrolled outting of fi re wood ( 20 ,000,000 m ) 
in Ethiopia , 'and the consequent defores tation amounting 
to about 700 , 000 hectares is destroying the ecological 
balance of many Hreas causing environmental damage and 
olimatic changes."58 

Such r apid and reckless defo r estat i on if not effectively checked 

woulo. according to many estimates leave the country devoid of forest 

cover within 20 years time. Whereas 40% of the country was covered by 

forests a hundred years ago at present less than 4% of the land is 

helieved to be under fo rest cover . Yet Ethiopia ' s fuel wood consump-

tion is among the highest in Africa and would continue to be quite 

suhstantial in the years to came .59 

The fact that the "oil crisis" come at a time when the traditional 

source of enerey is in such crisis compounds the problem. The magnitude 

of the crisis of the l a tter type bec omes immense and incalculable vThen 

one consio.ers the problems of er'Osion, siltation, and deforestation tha t 

follow such rapid deforestation. Furthermore the move towards burni,!g 

animal waste and crop res i due est imated to be 11 million metric tons of 
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coal e~ uivalent i n 1976 alone is of serious conc ern since it fur th er 

~ e t~riorRtes the soil conditibn by depr iving the soil of valuable 

60 
nutri ents Rn d 0rG<lnic conditioninG ~~ t0ria18. . Th e a mount of 

ni tro r.;e n and phospho rus lost in this way is enormous . In the absence 

of th e A.nnlication of chemical fprtiliilers fo r ' the majority of the 

a reas al r eady sUf fering f rom erosion and of poor soil condition, such 

further soil impoverishmen t is bound to l ead to de s ertifica ti on a nd 

COn Se(l'lent fa,iine . A CA.se in point is the SA.hel r egion of Afri ca 

whe r e t he depletion of forests has become so gr eA. t thA.t to go more 

than 40 kilome t e r G f rom towns itl search of fuel wood has bec ome 

n pcessa ry. According t o s tudie s made in 1976 , " much of the Sahel r egi on 

wi ll be r educed to dese rt by the year 2000 unless drastic measures are 

taken to ensure the rational exnloitation of the r esource base" . 
61 

The rA.te of deser t ificat i on has continued a nd seems to increase with 

the increase in the urban population . As a result, ,for many major towns 

t he l ocal climate has changed , ,the soi l damaged , and the l evel of the 

WA. tertabl e 10Hered . I n addition prices of fuel wood have risen r apidly 

to A. level tha t the low income sect i oh of the popula tion finds it diffi-

cul t t o afford, while considerahle resources (manpower, lorries , ca rts, 

;mimals etc .) , have to be used for v'ood s upply which might be bet ter 

"lloc"terl to . It 62 11 0r J.CU ure . 

It is such concern fo r the long- term BcoloRical a nd s ocial f"ctors 

th" t should tilert us a!\ainst the presen t reckless use of our scarce 

reRource . The human and materi al costs to be borne i n the future will 

he insurmountab l e ( i f they a lready are not) unless we take heed of the 

prohlems others are currently suffering from . 
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One can of course unde rstand the dilemma that is being f aced. 

RRd CS been as cheap as it used to be , one would have envisaged R 

p,rRc1.ual move to such fo r ms of energy . And in fac t this was the trend 

f ollowed by the developed countries of today . Not only did such a 

tran~ition to CE enable them atta"in a higher level of productivity 

and welfare , but also to ease the nr essure on the trRditional sources, 

which they currently exploit for various i ndustr"i al uses,. Such "is 

not the case fo r LDC ' s". For instance, "if al l c1.evelop i ng COUD tries 

households now using traditional fuels were to switch to kerosene) 

deve l oping countries ' demand for oil would rise by 15 to 20 percent .• ,,63 

Such increase in oil consumntion is of course the last thing they need 

today. Bence, desp~te the cri t ical condition of th e traditional sec t or 

the high cost of CE , the 10Vi purchasing power of th e majority of the 

ponulRtion, low cost of traditional energy in the rural secto r (almost 

ze r o financial cost) etc ., wi l l dictate the use of fue l wood fo r _ 

lon p: time to come . Some estimates ind icate that it is possible to 

mee t African needs for "traditional as well as C1'; " (S ic) expl oiting a 

Torest coverinG 26 per cent of the con tinent, unde r a "reasonable 

assumntion " of producing "10 tonnes of dr y fire wood per hectare per 

vear Rnd.average calorific value of 4,000 kilo calories per kilo of 

il ry woon , with efficiency in use of 10 per cent . " 64 This es timate can be 

reasonRbly extended to the Ethiopian condit i on. By all accounts , fuel 

wood will for some time t o come con tinue to occuny a major portion of 

the country ' s overall energy balance ." If so , the only way to cope up 

with the problem of s unp ly is to undertake a massive affor estRtion 

nrogramme ' " and to improve the efficiency with which wood and other fuels 
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are burned. Most of all it is essential to promote awar e ness among 

rural communities by actively involving them in controlling and managing 

for es t r esources a nd committing them to it s protection • 

. Liquid Fuel from Biomass 

One a r ea that is currently ge tting extensive publicity and 

a tt e ntion is the production of e thly alocohol ( e thanol) from hydro­

carbon products or from biomass. 65 Biomass e thanol is presently seen 

as a major r e newable energy source by many developing countries. Vlhile , 

hydroelectric pow er i s expected to provide a great potential for produc-

tion of non liquid forms of e nergy , e thanol production based on domestic 

resource is s een as offering imme diate prospect to partially substitute 

for petroleum products , by providing a premium liquid fuel. Given the 

indicated hi gh share of transport in petroleum consumption a nd the fact 

that ethanol can directly substitute for a premium p e trol eum product, 

gasoline, the increa s e d att e ntion it attrac t s i s understandable. If put 

t o such use, ethanol is reported to have many advantages due to it s many 

physical/chemical characteristics . 

Ethanol can be us ed either as " gashol" L e . mixed with gasoline 

up to a 20 p e r cent ratio or dir e ct as a gasoline s ubstitut e . When used 

as a gasoline blend for int e rnal combustion engine it is knoVin to bring 

s ignifica nt change in combustion e ffici e ncy, " octane rating and other 

• engine performance charact e ristics such as starting, carboration and 

" " 66 
em~ SSl.ons . 
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The use of ethano l as a ."aso line blend h"s further advanta!,e 

since it does not require any modification in the en~ines that use 

gasoline. Additional applications i nc lude: R) as boiler fuel to 

substitute for fuel oil or other fuels b) I';asoline substitute, 

-c) diseal sUBsti t ute c) as chemical pro duct or f eedstock . 

Three main types of biomass raw materials are indicated as major 

sources for ethanol p roduction . These a re: a) sugar bearing materials 

§ such as suga r c<;,ne, molasses , sweet sorghum etc ,) b) starches (such 

as cassava, corn l potatoes etc,) c) cellulose (such as wood, agricul-

tural residues etc.), Of the three the fformer is more favoured on 

67 economic and technical !'r ounds ; 

Feasilhility study in the production of ethanol from molasses in 

Ethiopia was contracted to the OY AIXO Ab company of Finland. The 

company has found the project as feasible and has submitted a draft 

fin"l report proposinf, the establishment of e thanol plant; According 

to the study the ethanol plant is to be loc a ted at Wonji, and is to 

produce anhydrous a lcoaol from molasses availah le in the sugar estates. 

The study assumes the projected expansion of the sugar esta te~ as well 

as the implementation of the Fincha su~ar pro jec t with its estimated 

contriliution of 20 , 000 a nd 30,000 k tons in 19R6 and 1987 respec tively. 68 

'rhe capacity of the plant is stated to be "75;000 litres per 24 hours; 

is assumed t O,work 333 days pe r year and to produce at full capacity utiliza­

tion about 20 , 000 tons of alcohol.; ,69 Production i s further assumed 

to start in 1983- 84 and reach full capacity in 1ge? with estimated 

total employment of 81 persons . 
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The consultant s discuss three cases., namely bRse case, al terna -

tive one and al t ernative t wo, with total investment costs ( excluding 

working capiilal) of 25 .7, 32 .7 a nd .37 . 35 of which the f oreign e xchange 

component is 20 . if5, 24. 25 a nd 31. 35 million birr r espectively . Th ough 

alterna tive one is r ecommended by the consultants , neither the prsent 

value of ne t benefits no r the internal r a te of return is calculat ed 

to ell tima t e the pro f itabili ty of the projec t as is commonly done . 

The Project Agency un r)e rtook the task and based on a number of diffe r ent 

allsumptions has pro~uced interna l r Rt e of return (IRR) r esults ranging 
70 

from 11. 23% to 28 .89~(. 

Many countries have undertaken the s tudy and implementation of 

e thanol production ,d th countries like Brazil at the fo r ef r ont. 

Though Br azil has used alcohol fuel since the 1930's is s t Rrted diluting 

its petrol (\'lith 20 per cent a lc ohol) af t e r 1973 oil price increase. 

/ 

The move to produce cars with s pecial engine that take 100 1?e r cent alcohol 

however, came af t er the second oil shock . According to the Economist 

petrol engined cars "are heing le f t in the show rooms ••• 60 , 000 alcohol 

powered cars are produc ed ea ch month ••• In early 1980 there were only 

1000 alcohol filling stations , now th e r e are 3200", 500 be in g added t o 

it each month . 71 

Such dramatic ach i evement of Brazil is however r a the r e xcep tional. 

Accordin~ to a World Bank report the cos t levels ach i eved in Br azi l 

could only be attaii1ed hy very few countries that ha ve ef f icien t manu-

facturin~ sector. Below a r e capital cost figur ee (excluding working 

capital which could be subs t antial) for three general gr oups of countries ; 
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low cost count!'ies (like Brazil) , medium cost (like Thailand) and 

high cost (like Sudnn, Ethiopia) . 

"'ABLE 5 : - Est.i.'.'l".ted Installed Cost of 120.\ 000 litres/ day Plan 

(in late 1979 us 11 million) . 

-------.~------------------------'----.---. 

Type COuntry Grouping Low cost Medium Cost High Cost 

Su~ar Cane based Installed Cost 7.6 79.5 

Holasses based 

11.4 17.2 

Source: .orld Bank , Alc6hol Production from Biomass l September 1980\ p.32. 

The same report puts the optimum size for sugar cane or molasses 

basen I\lcohol plant within the range of 1201000 to 240,000 litres per day, 

For ~thiopia the feasibility study indicates only 75,000 litres/day 

at full capacity. 

Even for Brazj.l where reported success is highly publicized all 

is not well. Bra.zil shows 6 million tons of food defeci t per year; 

According to Mrs. Melaml\de "the predicted increase in land under cultiv8.tion 

will not quite keep up with population growth lp.t alone freeing land for 

alcohol production. ,,72 Thus even for Brazil competetive between iuel 

and food crop produc tion seems to be well underwl\Y. As one writer 

e.pt1y stilt ed such competetion is manifested in "camp. etion 

hetween the affluent minority who own the worlds 375 million automobiles 

and the poorest segments of humanity for whom r;e tting enough food to 

stay alive is a lready a stru~Rle •. 1173 
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Apart from ethanol, vegetable oil, eucalyptus oi l etc ', are also 

known to offer the p<,ssibili ty 'of substituting for pel:r'leum. Experiment 

made by Mechanical Engineering Depar tment of Addis Ababa University has 

demonstrated that a 45 horse power diesel engine can start and run just 

as well on vegetable oil (extracted from oil seeds like rape seed 

(gomenzer), sunflower (suf)" 

as it did on diese l fuel. 74 

niger seed (nug) and cotton seed obtained 

The result obtained is reported as highly 

encouraging, especially for development of agro - industrial activi ties~ 

since farms could reduce their dependence on imported fuel by comple~ 

menting their food production with cultivation of vegetable oil. It 

is stated that "the harvest .f one hectare of sun flower may yield enough 

oil to run all farm .pera tions starting from plaughing to mechanical 

harvesting on ten hectares .f sunfl. wer farm.,,75 "", 

Though the economics .f ethanol production is complex ranging 

from quan1ifia.le benefits like the financial rate .f return to un­

quantifi able ones like the strategic conside:::,ation~' .r self sufficiency 

in energy. it is an area which provides a, good prosp(,~t t. many 

countries, of course to varying degrees. In Ethiopi a teo it is a 

worthwhile venture, whose relevance is bound to increase with future 

increase of petr e leum prices, and development of cost minimizing 

techniques of production. 

One important caveat however , need to be made. Any large scale 

produc ti.n of fuel crops would in time compete for the limited farm land 

with food crops. The resulting competition and trade e ff among agricul-

tural resources for producing fuel er food grains , could be painful as 

Vlell as sensitive socio-p .. litical issue. More()ver,experiences of many 
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Af r ican countries show that costs (say of ethanol production) are general l y 

under s timated (e . g .ignoring the opportunity cost of molasses export etc . ) 

Rnd therefore thorough s t udy and calcul ation of cost/benefit ratio need 

to he done befo re any serious comittment is made. 

One other area that has currently become very popular and 

has attracted considerable interest of many developing countries is the 

potential use of bi ogas plants to provide fuel for rural villages . This 

nroc.ess wh i ch is identical to marsh gas securing in nature is the genera-

tion of p;as through an aerobic decomposition of organic waste . Theore-

tically any organic Vlaste containinr: carbon, hydrogen and oxygen with 

a certa i n amount of n i trogen can be made to decay in an oxygen-poor 

environment to genera t e hiogas wi th "a fa ir.ly high heat con ten t per 

volum e '. 600-700 B. t . u. per cubic foot or 22- 26 .i i ga joules per cubic 

76 meter ." 

Countries like rndi". , Ch ina and Korea , Rnd oth er East Asian 

coun t ries have been exper imenting with biogas plants for a number of 

years with vRrying deg r ees of success . The Chinese who s t arted promoting 

the technology during the "Great Leap Forward" programme of 1958-1960 

.ith repo rted success have huilt Over seven million biogas digester , 

requirinp; about n quar t er of average annual per capita rural income 

~ f . 1 d' 77 an" 0 S lm p e eSlgue. 

Since the dung from one cow pe r day is estimated to produce gas 

78 eqUivalent in energy to a pint of petrol ~eneration of biogas can be 
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successful in araas where there are many cattle and other domestic 

animals. As tlle experiences of China and India have shown the problem 

in bio-gas generc,. tion is more social in nature than technical . The 

nroblem is associated gith the scale of ope ration~ La rge scale biogas 

systems which US6 cow dung of every member' of the community has 

economies of scale in capital cos ts , has s malle r heat l osses , and requires 

less n recis i on to improve efficiency than those based on family units . 

The nroblem i" one o f get t ing p eople to get thei r livestock in communal 

yards , of disposing waste in manners that lends itself to easy collection 

fo r use . As for thos e based on family units the problem is one of 

irre~ular quantity an d quality of waste s i nce it comes from a single 

household . In fact the s uccess of the Chinese is to be found in their 

cultural practi ce of keeping livestock in communal yards, th e traditional 

practice of preserving night soil for f e rtilizing soil e tc. as much 

as it is of institutional mec h anisms . "The gas has proved to be quite 

sufficient for ligh t i n g , heating, cooking and in f a ct even for light 

industries.,,79 In fact a study made by Makh i gani and Poole show that 

such large sC"lle b i ogas systems "are economically comratetive "lith 

costs of dis e l o r c en tral grid electricity genera t ion itl Th ird Wor l d 

villages . ,,80 

Additional advantage of biogas is that the residue can be used 

a s a fertili ze r. The process is infact believed to increase the 

fertilizer and soil conditioning value of a nimal dung and other o r ganic 

was t es . The labour intensive character of large biof\as plants could 

also nrovide substantinl employment opportunity fo r the poor ie . 

dung collection, fertilizer distribution etc . The Chinese in fac t 
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enump.rate "ten adv,,"ntages of biogas" in their propaganda to promote 

81 
biogas plants . 

~fforts to promote use of biogas plants in Ethiopia has r elatively 

been very snaIl compared to other countries . Recently increased 

attention is being given to it by the Ene r gy Commission. "The HKC 

Development and TIehabiletation Boar d " t Nazre th has produced a 

pro totype which costs 1600 birr and has a payback period of 3% 

years". 82 It is further repo rted that the costs indicated th.JUgh 

not as cheap as those of the Chinese , are comparable to the Indian 

<tip,esters. However,studies based on Indian experience have shown that 

fami ly biogas plants have a negative net present value in both financial 

d . t 8~ an economlC erus . 

Despite the reported success of biogas here and there , there 

, ~4 
are many points tha t a r e dubious and not clear. One thing is very 

clear though and it is th e fac t that suc cess is to a considerable degree 

tied to organizat:; onal and institutional capacities . The tremendous 

advantage that the cooperationization pro vr amme in rural Ethiopia offers 

in bringing about s uch success is well noted . Howeve r, diffusion of 

biop,as technology to rural Ethiopia will still face enormous educational , 

organizational and infrastructural tasks; especially when we consider 

th p. absence of public or even housed latrin es to collect might soil , 

the scattered nature of rural h01lses, the compet ing use of cowdung in 

domestic fuel 0tC. before it becomes of wide use. 85 Emphasis again need 

to be put on the importanc e of s ocia l f actors, 'which could prove crucial 

as the success of the Chinese and apparent fa ilure of Indi an efforts 
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demonstra t e , rath er than technical aspects. Ethiopia's livestock 

populati on ( 2? million cattle , 6 . ? million equines , 1 million camel etc. ) 

renorted to be the f irst on the continent as well as cooperative 

ventures in the rural area offer good gr ound to hope fo r future success. 

~owevp.rJin the foreseahle future , biogas plants seem viable only for 

p r oduce r s cooperatives and settlement areas . 

Soiar Ene r gy 

Solar enorgy which is pract i cally the source of all other forms 

of energy has also drawn immense in t eres t bo t h in terms of short and 

long range. considerations of the \1rorld ' S ener~y needs. The fact that 

it is free, inexhaustible, c l ean a nd abundant makes it very attractive . 

It however took the soaring prices of oil to spur the interest of govern-

men ts and scientists alike to wo rk industriously to develop effective 

means of usin g solar radiatio n .. 

The possibility that solar energy offers in meeting man ' s future 

energy demand is 'lui te enormous . Acc0rding to some estimates "a sur face 

of 1 ,000 squB.re meters under the sun ••• receives at noon solar energy 

e'luivalent to the energy of 40 aver"ge tractors.,,86 Here is another 

illustr"tion . During a sunny day "the roof of a bui lding 10 meters 

square receives some 500 , 000 kilocalories or the amount of energy 

produc ed by the combustion of • •• 55 litres of pe t rol . ,,8? 

The extent to "'hich so lar ene rgy could contribute to Ethiopia's 

energy need is no t known. The potential importance of sol"r energy 
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varies in accordance with the climatic zone. Al thout;h consideration 

of the quite significant solar insolation tha t the 1,. 25 million square 

kilometer of the countrYsland surface receives could lead one to 

4'on ,iecture the substantial contribution which it could have -

especially for the rural sector - increased knowledge of solar potential 

through irl'proved and mo r e extens ive measuremen t and monitoring is 

necessary before one can meaningfully talk of its Significance in the 

1!<ountry's economic and social development. The neen for collecting 

solar energy data must be seen in light of this. 

Although R 8: D is still necessary in concentrating, collecting 

and storing sunshine for wider applicf1.tion, already a number of uses 

(some requir iot; more attention than others) a r e cited for possible use 

in countries like Ethiopia. These arc water heating , cookin{< , cooling, 

"nO. powe r genera tion as well as photovol t aic cel ls to convert sunli"ht 

directly to elec tricity . 

Given the very high (ranging from 80 to 90 per cent) share that 

hea tin~ and cooking takes of household energy needs in Ethiopia, the 

enormous contribution that it could make in eas~n~ the pr essure that 

is put on traditional energy sources like fuel wood cannot be over empha-

sized . Studies made in countries like Egypt have shown that solar 

heatin~ is less expensive than heatin~ with kerosenej butane t;as or 

,. 88 0 elec trlclty. thar use s include solar drying, solar distillationj 

water pumping, etc . The designint; of effe ctive solar crop drying methode 

is of' sne"Cial importance since it could help overcome the harvest 

1osse.s whioh in Ethiopia are es timated to be more than 25 per cent of 
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In contrast to open air dryin g which i n many cases could 

be damal',ing due to rain , wind or animals, controlled drying in 

enclosed spac~ offers more secure and for pe r ishable products like 

fiRh , tobacco, coffee, fruit e tc. more appronriate menns . 

A solar thermodync.mic station eGtablished in Dire, Hal i with 

r nted capacity of (,5 kw beautifully summarizes its contribution: 

" pumping an average 600 m3 of water daily from Il 

borehole to supply Dire village with drinking water 
~ Running a refrigeration unit p roducing 30,000 

negative kilo calories d,dly to maintain a t empe rature 
of 40c for the conservation of perishable foods 

~ Supplying an average 5 kwh of electrici ty daily 
for evening lighting , 90 

~-Generating an average of 450 kwh daily." 

Due to the high cost of investment required such multipurpose stations 

o.re for now exceptional. But wi t h the development of better devices and 

diffusion of the technology , wider application in the near future can 

justifiably be expected . Despite the problem of cost, their promise of 

10nR life and relatively easy operations make photovoltaic cells quite 

attractive for rural economies . Cost of photovoltaic electricity is 

falling rapidly and may continue to no so with improved technology , 

offering quite a promiSing future . In fact "it is forecast that the 

price of solar module Vlil1 drop from 13 dollars (the price in February 1970) 

to about 50 cents by 1985 and to 15 cents in 1988".91 

Exnerience on the use of solar energy in F.thiopia at p resent 

is very scanty. Efforts are however underway by the Science and Technology 

Commission to develop a nd diffuse such solar devices for cooking, drying etc . 
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In ~eneralr increased R&D is required before solar energy becomes 

of wide use both in the developed anel develoninil countries alike . 

Wind Powe r 

Being a form of solar energy, wind powe r (acolian ener gy) is 

a non- pollutin g, inexaustible and very cheap form of energy, once the 

initial investment is made. The ~ajor disadvantage lies in the fact 

that it is highly irregular in terms of time and place and storage 

is r endered difficul t during periods of calm. 

Windmills have been in use since ancient times , and with the 

advent of the energy crisis interest in them has increased in some and 

reviv ed in other areas. Applications in th e past cons isted mainly in 

the field of water pumpinr; and grain grinding. The comi ng of wind 

driven e l ectric generators (available now commercially) has enabl ed 

rl ive r se use of it. 

Winds in the tropics are not as stormy as those a t h i gh e r 

lati tuiles . As a result the use of wind power in countries like Ethiopi a 

is not as favourab l e as that of solar energy. Nev e rth e l ess , there are 

certAin areas w'lere its use is practical and could offer , a t least a 

practical soluti on to the country's energy nroblem . Integrated use in 

conjunction with equipment and machines power ed by other renewable forms 

of e n ergy (discussed above) could further enhance its contribution . 

Reports indicate success of numerous experiements carried in Africa . 

To cite a few oases: 
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"In Ethiopia, a n original type of windmill has be en 
developed with very good performances. In Kenya a 
windmill has been ins t alled ' •••. for demonstration 
purnoses ••• In Mauritania, . an aerop.;enera t or has 
been install~d •.••• with a ra ted power of 1 kilowa tt ••• 
In the Suoan , About 250 units have been installed in 
G..,z.ira provinc e f or water pumping •. "92 

Despite sllch endeavours , "wfnd parameters are still poorly 

known in Africa . He t 8r eologica l da t a usually include only the 

p;r()und~level wfn d. velocity and il;ive only qualitl'ltive informa tion eo 

that quan tite.tive measurements of 50-1 00 me t ers are (hence) called 

fo r.,, 93 

Th e problem is further aggravate d by the fact that wind energy 

n~rameters are pa7ticular to each si te and thus c r eAte the need t o 

A.lway~ s tud~ metereological data D.nil. make a series of mensurc mcnts . 

I 'll F.thiopia , s uch .s tudy i s very sCAnty an d those available in some 

Rta tions were done "for the exc lus ive use in metereolo gical services 

by the Civil Aviation Adminis trAtion ••• However wind and s ola r radia-

tion nata kno,m q S liN Summary" a r e also available f or some loc a tions i n 

F.thiopia , on cOI'puter tanes and/or in compute r read out form s a t 

th~ National Climo tic Cent e r in Asheville , North Carolin .,,9
4 

It is 

our hope that best use of existing datA will be made and furth e r 

nrospecting f or suitable s ites and measurements wil l be made. 

As a conc l ud i ng remark to this chapter , we would like t o add that 
. 

none of the energy sourc es cited could so lely lead us to our st r ategic 

goal of self- sufficiency in ene r gy , but r a ther the composite exploi t ation 

of a ll available Gnergy resources. It is in this light that we s hould 

anproach the is sues of shiftin g towards indigenous energy s ourc es . 
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5 . 0 Energy , Technology and Development 

Soaring import bills have dealt a g iant hammer blow to the develop-

ment programme of LDC ' s . Energy is no more a cheap input. It is now as 

equally important a ltll. decisive as factors like c a pital and ski lled man -

power . If so , any developm f' nt plan tha t does not take it as a central 

element in its exercise cannot be wo r th the paper it is written on. 

In fact its importance for LDC's is so grea t thct at least in the short 

run , it will be the factor that will influenc e t he development str8tegy 

to be f ollowed .• 

Prevail~ng ~ituations do not allow LDC ' s to imitat e the development 

pat tern followed by the ·industrialized coun tries·. Today' s devel oped 

coun t r Uos had coloni es to exploit, a very wide external marke t for thei r 

produce., and above all had cheap'raw ma teria!!. and labo ur force to boost 

their economic growth.. The base of thei r developed economy·, was l aid by 

the blood and tears of millions of African , Asian a nd Latin American 

people . As Marx aptly remarked a hundred years back it was 

the discovery of gold and silver i n America·, 
the extirpation, enslavement and entombment 
in mines of the aboriginal population, the 
beginning o f the conquest and looting of East 
Indies, the turning of Africa in to a warren for 
the commercial hunting of black skin s / that/ 
signalized the Foey dawn of tho era of the 'capi t alist 
production . l 

Less developed countries on the other hand f ace monopolized foreign 

markets, excessively high pric~s for im ports of capital goods j low price 

for their export items etc . and cur rently weaknesses of import growth 

in the industrial nations as a result of the s l ow down il eco nomic 

activ ity in the latter. The increase in the price of oil thus threw 

them fro m t h e frying pan to the fire. Apart from its dir ec t effect o f 



increasing import bills such a pric e rise has contributed to cost push 

e l e ments to inflation, which in turn has also led to the indirect effect 

of incr easing, , the cost of im ports of industrial goods . What makes the 

situation even more serious is the fact that economic act ivities in 

these countries are highly responsive to many influences of domestic 

origi n such as · weat h er , natural calamities , poli tical upheavals , etc. 

The pres :mt consumption pattern o f developed countries i s not one 

t hat developin g countries could follow either. It neither is possible 

n o r desi r able . The high population growth r a te , the r elat ive scarcity 

of r HW materials , etc . preven t such an extr avagant pattern of 

consumption. 

In light, of all these factors, therefore, developing countries 

will have to follow (adopt) a different development strategy . Esp ec ial­

ly , the present high cost of energy would call for a development pattern 

t hat is less e n ergy intensive a nd more efficient in its util i zation . 

This br; ngs us 1;0 the i ssue of appropriate technology which up to now 

mostly assessed the problem from the premises of scarce capita ~ . Today 

concer n fo r opt i mal utiliza tion of energy wiibl figu r e equally (if not 

more) i mportan ,t as that of capital in th i s currently very popular issu e 

of appropriat e technology . 

The i mq:>ortance of technology in economic growth and' deve l opment 

is very well noted. Until the issue of energy relatively; overshadowed 

l ack of ' modern technology,dependence on the developed countries 

for ~he latter was seen as the basic constraint for the devet9pment of 

L~ ' s . It was argued that of the three f actors of p r oduction tradition­

ally held as determinants of production (l a nd , labour, capital) these 
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coun tries lack neither lnnd nor labour but capital and its counter part 

technology. Oil crisis has now brought add i tional dimension to the 

p r obl em since modern technologies a re not only capital intensive but 

a r e also en e r gy intensive. The dependence of production upon avail ­

a bl e e n e rgy is mor eover greatly f el t in the field of C. E. because it 

i s for t h ese type of e n e r gy sources that modern equipment and 

te c hn ologies c rea te a rising dema nd. In addition , not only does CE 

meet the increasing demand o f households whose growing use o f modern 

app liances for henting, cooking, ligh t en ing etc . need suc h forms 

but also replacement o f artisan by modern factorie s create even 

large r demand leading to the replacement o f animate form of energy 

a nd v egetable fuels. 

Adv a nc ed technologies have generally been considered as 

inappropriate both from the point o f v i ew of res ource utilization 

( its capital int en s ive ' character)and a vailabi l ity of market ( an 

issue closely r elat ed to capacity utilization ) . Leaving the details 

aside th e energy intensive a nd lab or displacin g character o f mo d ern 

technologies ser ious~undermin es the widely held develo pment st r a tegy 

which implic itly ho l ds rural und er employme nt &s a potential for ur ban 

bas ed economic growth . The question now (at least in the f o r eseable 

future ) is not to provide labor to support the g rowth of t h e modern­

urban sector by ~.tmigration , but rather tha t of finding a way to 

k eep it in th e rural sector. In order to p r ov i de the surplus labor 

which is underemployed in agriculture with gainful employment it 

ther e fore , becomes necessary to promote the developmen t of s mall scale 

industries and dec e n tralized and renewable energy sources on which 
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they are to be based. Advanatages of such small scale process could be 

summarized as follows: they nse local materials wherever possible, involve 

decentralized e nergy sources such as wind power, water power, biogas, 

solar energy, animal or hum~n generated mechanical power , create more 

jobs employing local skills and labour, are small enough in scale to be 

within the means of rural cooperatives, contribute to regional distribu­

tjon of industries , can be understoo~ and controlled by village r s with-

out a high level of education, makes technology understandable to the 

masses , have minimal foreign e.xchange requiremt" do no t involve patents, 

royalties, consultation fees; its need for a pre-existing well developed 

infrastructure is minimal; can efficiently utilize the patches of raw 

materials that are landl~cked in -the interior due to lack or high cost 

of transport~ can contribute towards easing urban congestion , enhances 

mo~etization of the eco nomy etc. - all of which have diiect or indirect 

effect in easing the energy problem2 

, To dwell more on the point of interest, the decentralized energy 

basis cited can help run various kinds of small-scale industries. For 

in s tance small scale industries suggested as suitable for using biogas 

include "cement production in vertical shaft kilns , " ertisian and 

pottery crafts using new foundry and glazing techniques available with 

gas , and eve, small scale chemical and metallurgical industries which 

use natural gas processe"s •. 113 

Such orientation in favour of small scale industries does not , 

necessarily imply exclusion of all large scale projects~ Their 

importanc8 as spearheads for development is well noted, and many of 

them (heavy chemicals, iron and steel, oil refin ery etc.) allow us 

no choice other than capital and energy intensive methods. What it 

therefore means is that in light of the energy problem whenever possible 
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and f ound advantageous efforts should be m'lde t o move away from energy 

intensive methods of production, that the development st r ategy to be followed 

should dictate the orien'tation of energy development projects in agriculture, 

industry, etc.' in the rural sector rather than large scale urban b ased 

industrialization whose for e ign exch" nge and centralized energy requirement 

is very high. It should be noted that the choice of technology and consequent-

ly the energy form t o be use'ol ultimately depends on the choice of development 

strategy to be pursued. "Once the relative importance of the various economic 

social and temporal goal .. have been specified , a nd once the relative 

contributions o f the different sectors and the relative benefits to the 

different participants" is determin'ed , then the technology (and the correspond-

, 4 
ing energy farmto be employed) is largely set . 

The theme underlyin g our discussion is that there is a dialectical unity 

between the availa~ility. of the ri ifferent ror~~ of energy, the development 

strategy to be followed, and the technology to be employed and that such 

compatibility has to carefully be heedeol if the country's development prospect 

is not t o be jeopardized. 

Another very important point that needs immediate attention is the nee d 

to underta ke collective R & ' D" loy developing countries be it on international, 

regional or subregional basis . Past exper ience had amply .emonstrated that 

industrialized countries develop technologies that respond to their problems , 
make use of th eir abundant resource and capabilities . In the abs~nce of 

alternat ive technologies that a re more in tune to thei r needs developing 

countries would be forced to blindly, follow the developed countries as they 

shift from one to another f o rm of tu.tgy. Fore example despite the 

abundan ce 'of hydro-power in ' many &'veloping countries the shift made by many 

developed countries from their re18tively small hydropower resource to the 

then cheap and largely unexploited petroleum was simply 



-135-

followed by poor c Juntries",leaving them as it i s sadd l ed to ser ious energy 

problem. Si milarly the pr esent trend of shift ing to nuclear energy may a l so 

necessitate simi l ar shift (w ith a ll the pr oblems) unless they urgent ly 

.. undertake collective R&D t ,.. come up with technologies that take r e l ative 
l ' 

abundance and avai lability of di ffe r ent f orms of ener gy ilbo acc ount. While 

'monitoring of the t rans fe r of t echno l ogy, assessing its impact, abs or ption 

and poss ible adaptation may help in the s hort run, the l ong run solution couH 

only be deve loping ones own techn ol ogi cal capability by investing on 

collective R& D. 

" Unf ortunateLy R&D in LeC' s l ack pr oper orient ati on and generally 

operate as sate lites to R ~ D system of the industrializEld ,countri ELa. As 
• . , : " .. ; ' , ' .. ". ~ , . : \ ' 

Amilcar HElrera remarked, the population of LDC ' s i s divided into "en url)an 

consuming porti on, whose values and needs are th ose of the industrialized 

societies and a I'tlro.l produc iftg portion " hoe ' traditill ial. values Ilud nee ds 

re;'ain ign ored. "S J.n a 'r esu lt the R. to D ~ystem oporat oe fr :Jll,the ' urQIiJl ' 

mili.e n4: •• , thaa '" ecoming sensi tive to the problems as seen by the industrialized 

societl'es" ,i6 ,which we f ee l i s one of the major r easons for th" apparent l ack 

of success. 

The cl ose rel~tionship between the pr oduct produced and techn ol ogy 

emp l oyed - and c onsequently the am ount and form of energy required would ,als o , 

necessitate the inc lusion of product planning into our development str a tegy. 

Products that are manufac t ured in developed countries are the fru i ts of 

technical innovations there. They are pr~duced to s~tisfy t he need of a 

highly soph isticated ;md rich pe'lpl e wi th different culture aft6 enviJ:'onment'. 

Such products therefore, 
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tend in many cases to h ave characteristics 
un necessary to developing countr i es as well 
as r~gui rin g complex and capital intens i ve 

methods o f production~ Nylon shi r ts , for 
examule , are not essent i al foT adequate clothing 
i n a v e ry poor country and i 'ti7ed pr obably 
very uncomfortable in the heat . 

The quest ion here therefor e is not only of choosing a technique 

from a r ange of ~v ~ilable technologies to pr oduce a particular 

p roduct, i t is also a questio n o f choosin g what pr oducts to p r oduce, 

F or ins tance , "all building materials from mud to r einforc ed co nc r ete 

or fibre glass contribute to the need fer nousing - (however) bricks 

capable of s ustaining a seventeen storey building may be excess 

standa r d or overkill if used for s ingle_ storey accommo dation.,,8 

Obviously the t echnology required in makin g the dif fe r en t 

materials (mud, concrete , glass) or some mater i a l of di fferent 

qu alities (bric k ) is different having diff e r ent im plication on the 

form and amount o f energy requir ed . This means the ques tiom of 

technology - and the f o rm of en e r gy r equ ired -- appears both on the 

supp ly side (the technology to p ro du ce with ) a nd the demand side (the 

p roducts to b e p roduc ed). Hence o n the supply side r at h e r than put-

t in g unabated pr essur e o n urban industries ; develop ing s mall scale 

i ndustri es around t h e activities of blacksmi ths j weave r s , tailo r s , 

carpenter s , masons etc . t hat use decentra lized ene r gy so urces coul i 

help co ntr ibut e to mee t t h e growin g demand of the rura l population, 

as well as easing the pr oblem of energy . This would among other 

things r equi r e devoting resources l i ke R&D to selec tively upgr ade 

t h e technologies which are used to manufacture the older traditional 

product s . On the demand side this woul i require l imiting imports of 

j 
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certain competing products, comaating the unhealthy trend of the r ural 

sectors changing pat;t.e",oof consumption -- i. e . a copy of urban taste 

pattern , itself a replica ~f met ropo litan countri es . Simultaneously 

it is import a nt to provide technical a s sistance to tr a ditional 

p roduc e r s in ma king b et t er des i g ns and quality , in adapting th eir 

product to mode rn taste and living c onditions . 

In sho rt; such concern woul d in the short run call for developing 

d ecentralized energy sour ces , encouraging small scale indus t ries a nd 

increas ing energ;L e fficie:tcy of large s cale industries , Such a mov e 

would eriable quick recov e ry from the e x t e rnal shock that they .~ 

suff e r from a nd carefully plan o~r future energy consumption in lin e 

with our n eed and potentiality. 

Sector wi se , transport poses formidabl e pr oblems. Transport being 

the sinews of a country's socio-economic set up , anything that adversely 

affects it will in evitably affec t ev e ry fac e t of e conomic life. As 

one writ e r r ema rked, with the developme nt of fas t ' a~d effi c ient modes 
, .. 

of tran sportation the world has come to be a s mall villagQ. 

Increase d cost of t ranspor t as a r esult o f oil pric e increa se howev e r, 

s e ems to r e l a tively rev e r s e th e process by incr eas ing the"lricti o n 

of di sti;: l\c e ", In other w,", r ds ,"in transporta tion space terms (which 

is a rel a tiv e measure of space) , the rel a tive location of place h as 

(now) chan ged . Space has expanded , which means places are further 

a par t," a~" consequently a r e less a,Qoess,able .. As a r esult th e spatial 

beh avio r of pe op le and their perception o f spac e ' is bound to change 

leadin g t . l ess int e r a ction and relative isolation . 9 Though not 

pursued her9 th e r esul ting effect on soc i o - e conomic dev elopme~ t , 
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i s on th~·. t merits at det"liled study . 
• S' ...... '1 . t :. 1: j .,. _ 

, . , 4J.f ' ~ .' 1 .. :-r., . 'f ':"',;' ,... -
' ," ;\:> it i s ; the l llrge m" jority of the jJOpulntion lives more then 

a dllY ' , or two ' s journey ()~ font fr nm ma in r oads and thC1 t very fel'T 

11 ' hI If the f ew' accessible arens now become vIeces Rre rca Y RC?eSSl e . - -

rela tively far apart , the "dverse socio - erronomic prohlem th~t could 

follow" is not iliffi cult to ima"ine'. Not only vrould diffusion of 

inn ovations, but the whole effort of pulling the domin llntly subsistence 

production of th e rur"l popul ation tuw"rds surplus productinn and' 

monetiza tion would " I so suffer sir;nificant ly, unless f a rmel"S could 

sell their surplus' production , they would l a ck inc entiv e to prduce mo re . 

Given the interdependence of t he industrinl Bnd the a gricultura l sectors 

(in ma rke t, supply of inputR e tc . ) the resultinr; wedge betwe2n the 

two nn d the cons'equent ff"lowine; down o f general economic R.~tiv ity is' 

hound' to he determintnl t o econo!'lic !,;rowth . One therefore , f-, ces the 

dilemmn betwe en choosine: high c ost yet "effioient " c n.rr i e r s like c""',rs , 

r .:t ilw'1Ys etc., or low-' cost but "ineff icien t" moda-a like p ....... ck animals . 

Ac tually th e prohlem is not tha t ' cleqr rru t , no r th e s:olution so un i qlle . 

C'omposi te me<tS1lres involvinr; traile nffs between c ost and benefit will 

he ess-ent i al . 

S~nce prob le m~and prospec t i r e!';Briling modern modes of trAnspo rt 

h~,ve been discussed in th e for egoing chap t e rs , (see section 4 . 2 . 2") , 

Vi e wi l l briefly comment on th e trailitional modes . Pack anima ls hove 

for centuries fullfilled the r ole of transporting goods- an d despi te 

t he ir "inefficiency" c ompa red t o !'lode rn modes , th eir contribution 

( 10 
estima t e d a t 500 G'VH annua lly ) is f a r from dec lining , l e,".s t of al l 

in th e present ern of hiRh ener~y c os t. Thus ways a n d mennG of 
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mnking th~m r e latively more e fficient and convenient carriere s hould 

be sought , especiolly for the rur'l l sector . Wide scale introduct i on of 

mule , donkey etc . drawn ca rts is one example . In short , in order to 

sat isfy transport 'lnd ens r RY r eq uirements at minimum cost it i s important 

to ren lize that different modes h"ve very different enerRY requirements , 

just as the dif f erent forms" in which energy i s us ed constitute5" 

different transport implications . 

Future consideration necessitates careful assessmen t of the 

agricultural s ectors CE r equi rement.. The Green Revolution during the 

60 ' snnd 70' sh,qs to a va ry in I': dfl p.:ree locked many developing countri es 

into dependencies of energy inten~iveal':riculture - fossil fuels , 

chemical fertilizers, pesticides e tc. Thoup,h of relairiv e ly sm"ll 

s i p,nificance compared t o such countries as- India, intensive f nr minp, 

in Ethi opia a lso began durinp, this period . NOlv ' tha t energy is 

expens"ive , intensiv e farmin r; i s :- nOmore as:. "rewardin g as before , " despite 

its hiRh yield. 

At leas t short run conside r at i ons di ctates judicious' usc', of CK 

and making intensive use of our abundant lRbor and a nima l power "nd to 

the extent possible engaRe in extensive farming. 

Though it vrould be a bi t difficult and involved t 'o p.: i ve iCny 

exp l ici t suggestion wi. th r espec t t o s t a te farms , cons ider" tinn of . , 

scarce rrapital , high energy ~ost , s upply of spare par t s , l ack of know 

/ 

how and infrastructure e tc. <lefin i t e ly cnlls aga inst e ncourD.~; i n[i; large 

scale mechanization of peasan t agriculture . Emphas~s ' should rnther be 

put on r a ising the productivity of th e eX'isting sma ll scale l ",bor 

int.ensi.ve Rgriculture . This can he done by moderniz'in n; in dir:;eno us' 

techniques , through l ocal manufactuing of hand tools, an imnl drawn 

imp lements, simplw hand ope r nt ed or simple power 
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agricultural machines. The contribution of the 6 million or so heads 

of drought animals in the count ry (with estimated 1180 GWH yearly 

ou tpu)ll should not be ov erlooked . 

Neve rtheless it is crucial to note that even if suc h a strategy 

could considerably reduc e the otherwi se unbearable burden that could 

result if present pattern of development is maintained, consideration 

for increased productivity to constantly raise the standard of living 

of the people would in the l a ng r un call for increased utilization 

of CEC . Fo r one thing in view of the urgency of development , develop-

ing c ountri es have less s cop e for reducing consumption of CE than mor e 

advanced nations. For another, although energy pol icies could 

contribute to a gradual shift in production modes towa »ds a ' greater 

d e g r ee o f labor intensity which may allow r eduction in the g r owth 

r ate o f CEC , in the lo n~ run (however distR~t that may be) -- higher 

level of development would inevitably r equir e large s c a le industrial -

i zation and mechanizatio n of agriculture which would obviously b e 

energy intensive . In fact it would be impossible to imagine s ucces s ful 

soc i alist construction without abundant use of CE and the conc omitant 

productivity to be attained . Apparently Lenin had this in mind when 
,", 

he define d socialism as "Soviet power plus electif ic ation!" 
~; 

In th e long r un increased move towards energy intensive activities 

is unavoi dable. Sooner or lat er development would entail r eplacement 

of handicrafts a nd s mall scale industries by large scale p r oduction , 

peasant agriculture with tractors, pack animals with lorries etc . 

Increased standard of living would als~ lead,to gradual substitution of , 
traditional and animate forms of energy by CE sou rces . If so energy 
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meas ur e tha t enable quicker a n" gr ea t er ·· exploi t atio l'. of our en ergy 

poteItial s houl d urgently be undertaken . T .. r epeat what was s a id 

earlie r in the beginning, Energ:/ . - CE in partic.ul ar - i s a sin - qua-
" .. . 

non for development. Self s ufficie".y in energy as a st ra tegic goal 

s hould ther e for e attract priority attention! 

• 
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6 . Conclusion 

Altho ugh a lway s recognized as a need, energy has customarily been 

regarded a l ow cost, widely avai l able resource. As a result energy 

effi ciency consideration \~as not given its due importance both in 

its u se for direct consumption and for production. The 1973- 74 

price increase of oi l has changed all that. Energy-in its most 

widely used f otm- petroleum,is t oday a very expensi ve commodity 

and i s like ly to remain so while its s upply con t inues to be a 

much decisive a factor in economic development. It's special 

significance to the country ' s development effort rests on the 

expression of the following findings of the study: 

a . Though small in quantity consumed (4% of total energy), CE 

is str ongly and positively related t o GOP as wel l as the 

various portions of GOP except the agricultural portion 

of GOP which comprises l argely s ubsi stence l evel, peasant 

agriculture whose needs for CE is minimal. 

b. The high rate of oi l price increase has had a marked effect 

in worsening the country' s bal ance of payment pe si tion and 

the leve l of inflation rate. Though found difficult to 

isoalated' theextent of its adverse effect , (from similar 

effects caused by non- economic fac t ors like drought, war 

e t c.) t he series of price increases have contributed to the 

deterioration of the countrys economic performance. 

c . The price inelasticity shown by CE demand (reflecting tnE 

absence of sUbstitution and technological rigidity) c e up l ed 
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wi th the strong relationship it has wi th GDP indicate i-. 

that LF import will claim a fast growing shar e of foreign 

exchanging earning s reaching unmanageable proportions 

within the next few years. (see projections made­

Table 3.3.2 and 3.3.4 ). 

In shor t the strength and rigidity o f the r e l a tionship b e tween 

e conomic devel opment and CEC (indicated in the study) gives a speci a l 

dimension t o the implic a tion th a t the s t eeply up-ward trend o f 

petroleum price could have on the development of poorer countries 

like o urs. In the most immedi a t e sense rising petroleum pri ces have 

meant a f as t and s usta ined worsening of balance o f payment position 

with o bvio u s implications t o growth po ssibiliti es. What i s more 

a larmi ng and ominous i s, however, the gr ave difficulty that the 

country coul d f ace in the very near future, i f the present unhealthy 

trend is a llowed to continue. 

It i s a conclusion of this study that the absence of a 

comperhensive and con s i s t en t energy po licy and unsound us e of 

disparate price a nd fis cal ins trume nt s h ave a l so contributed t o 

the problem. It i s high time th a t a well founded comprehensive ener g y 

poli c y be designed and impl e me nted to cope wi th the problem. Recogni­

tion of the foll owing should be the starting point for prospective 

effort s in that direction. 

a . The country's excessive dependence ' .n impor t ed fue l which 

at present is absorbing an increasing share of its meagre foreign 

exchange earnings, r esulting in balance of payments problems, and 

the equ a lly important political dependence tnt it i s likely t o e ntial . 
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b. The high financial resources, especially foreign exchange , 

that the expl oitation of potential resources require due to their 

capital intensive nature , often aggravated by the remoteness of 

potential sources from main economic center. 

c. The grave s itua tion that the traditional e nergy is in and 

the need t o undertake immediate and vigorous conservation measures 

as well as to step up the afforestation programme. 

d . The relatively inefficient use of CE in the face of 

increas ing demand both for development and direct energy consumption. 

e. The country's declared obj e ctive for undertaking socialis t 

construction and the need to meet the very high energy demand that 

goes wi th it. 

At t empts are made to state the problems and the policies to be 

designed for solving them. It would of course be presumptous for 

us to indicate all the possible so lutio ns or even those considered 

best . As we tried to point out in the text there coUld be no unigue 

solution but rather a broad spectum of possible measures ranging 

from the. relatively painless to some requiring the undergoing of 

a period of relative hardship. Broadly speaking these range from 

expanding domestic energy resources to making efficient use of those 

imported. The former demands closer attention on the part of govern­

ment by way ofellocating enough fund (tha t it deserves) for exploratio n 

and R&D, as well a s providing the necessary incentive, legislation 

etc., judicious utilization of price and fiscal instruments etc. 



- 145 -

Whil e the latter requires responsible and understanding attitude on 

the part of a ll consumers of energy. The fo llowing a r e some of the 

possible measures put in time perspecti ve. We would like t o point out 

that our categorization of the measures indicated (into short and long 

term) doesnot involve any precise delimitation and simply reflects a 

r ough picture of the time dimension involved. 

Short Term: (including immediate measures) 

a. To make sure that rel ative prices and tax policy f or the various 

energy forms adequate l y ref l ects their opportuni t y cost. 

b. To divert the resources spent on subsidizing CE consumers t owards 

measures th a t countribute to end use effici ency and enhance supply 

possiblities. (see appendix 4f) 

c. To undertake vigorous and urgent conservation measures to combat 

wasteful practices, to check the unhealthy trend in comsumption 

pattern ( es:pecially in transport and particularl y that of government­

administrative consumption). The measures would among other things 

require: 

i. finding causes of l ow efficiency and duly taking corrective 

measures, introducing energy saving devices etc. For example in 

road transport this can be attained by way of improving maintainance, 

management, road conditions, switching to more fue l effici ent cars 

(e.g. smal l er cars, diese l than gasoline trucks) e t c. In industry 

simp l e improvments in production processes like better bearings, 

bet t er insul ation,.retrofitting etc can contribute to such end. 

(see appendix 4d and 4g). 
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ii. tr ainning p eopl e engaged in produ c tio n and consumption of energy 

as well as edu cating the general public o n the importance o f conserving 

energy, on ways and methods of a ttaining good energ y saving practices 

and on the avail ability of altern a tive techno l ogies e tc. 

d. To develop organizational means o f selecting , moni t oring a nd 

diffusing technologies that are efficient in energy utili zation or 

bette r still those t ha t e mploy more o f domestic e ne rgy sources. 

e. To discourage the constructi on of n e w and exclusively oil fired 

power s t a tions. 

f . To i mpr ove refi ne ry and distribution so as t o r educe cost to 

final consumers. 

g. To urgently underta k e the i nventory of t he country' s energy re­

sources , a l ong with the ranking o f s uch resources acco rding to the 

ease and possiblity of thei r exp l o ita tio n. 

Me dium t e r m me a sures 

a. To exp l o r e s ub s titua tion possibilities between energy forms i n 

view of making gr adual mo ve towards energy forms deemed advantageous 

t o the country. Thi s is c l osely ti ed to the selection o f technologies 

that e mplo y s uch energy forms. 

b. To unde rtake vigorous afforestation programme with a view to 

creating a comf o rtab l e margin be tween regeneration and off-take 

r a tes. fhis woul d among other t hings require the a llocation of 

adequate fund and trained personne l on the part of the government. 
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In view of its importa nce ( sociaL economic and enviroment a l) we 

hold th a t the present effort i s inadequate and that the much 

publicized p l anti ng of trees largel y by inexperi e n ced and non­

committed peopl e invol ves a serious and cos tly mistake, especi all y 

when one considers t he small rate of plant s th a t s trik e r oot and 

consequ ently the resource, and i nvi ew of the vrgency the valuabl e ~. 

time lo s t . 

c. To deve l o p R&D capaci ty especially in the development of 

new and r enewabl e energy reso urces and technologies that e mploy 

themo 

d. To promo t e development of small sca le indus tries based on 

decentr alized e nergy sour ces. (see appendix Sa) . 

e. To convert exi s ting o il fired power s t a tions t o hydro-power or 

linking s u ch thermo- e l ectri c s t a tion s wi th hydro stations. 

f. To make wide u se of such domestic energy source as geothe rm a l 

and hydr o- power. 

Long t erm measures 

a..To undertake town and industri a l p l anning in ligh t of e ffici en tly 

uti li zing energy resources 

b . To shif t traffic from l ess t o more efficient carri e r s. Fo r 

exampl e es t ab l i shing e l ec trified troll ey buses o r trams for major 

cities l i k e Addis Ababa and rail links be t ween major activity areas. 

c. To u nder t ake inve~tment in l ar ge scale energy p r ojec t s th a t_ 

lead to the s t rategic goal of self s uffic iency in energy and rura l 

e l ectrification schemes. It would be worth whi l e t o note in this 
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context th a t the World B ~nk gives financial assistance and has 

lending program for energy deve l opment. It is therefore very 

impor t ant to expl ore this and other possibi lites and take advantage 

of it. 

d. To develop r egional cooperation for joint exp l o itation of 

energy r esources as well as undertaking joint R & D 

These in short are some of the measures that s hould be taken 

to overcome the energy problem. If with all due haste the measures 

s ugges t ed are undertaken the future may not be as ._ bleak as the paper 

has so far tri ed to sound. 
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·8 . . 
For the data base see appendix 2b 

9The strong relationship between CEC and GDP further confirms our 
hypothesis that theugh small in magnitude, CEC is largely used for 
production purposes, while the traditional energy, though constituting the 
bulk of total energy consumption is used for cooking, heating etc. 
(subsistence level). 

10At first a ttempt was made wi thout l ag. The negative relationship 
obtained with GDP/C ap led u s to attempt a one year lag. Marginal 
improvement was found with regard to GDP/Cap, but no significant change 
was observed I-lith respect to the other variables. We feel that knowledge 
of the l ag period con sidered as appropriate (a point not central to our 
study and hence not pursued) could impro ve on the results obtained. 

llcoerrelation between CEC/Cap a nd GDI/Cap was computed t o see 
whether multicolinearity be t ween the two could have l ed to the absence of 
significant relationship with GDP/ Cap. The result obtained (r = -0.12 ) 
however , suggested otherwiseo 

12considering the low monetary inveEtment allocated to the sector in tile 
past, the s trong reltionship found may at first seem strange. However, 
the result would be plausibl e I"hen one considers the substantial amount 
of non- monetary investment ( j .• e. in kind), largely agricultural included 
in GDI. 

13In the belief that a better p icture of investment in the industrial 
sector would be obtained if the contribution of small scale industries is 
excluded ~ regression of indu~try "proper" on Ct and It-l \'l/as made. The 
result obtained confirmed our contention. 

Yind = 2.51 + 0.37C + 0.24I 1 t t-
(0.0 35) (0.041) 

F s tatistic 73.0 
2 

R = 0.92 

Since investments in small scale industries are not well recorded, w~ 
feel that its exclusion is proper. The following log linear model was aleo 
tested , and the result obt ained was simi l ar. 

Y = B C BII B2 ~ 
tot t-l / -

.. /3 
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14 
E~vel op~ent a nd Coopera~~: Vol. 3, 1981 , P .5 

1 5At firs t 3 years were u s ed ( i .e. including 1979) for the analysis . 
Closer examina tion , however , revealed the 1979 dat a to be highly inconsi strL. 
For i nstance, while GDP/Cap for Ivory Coast and Ni geria increased by 51% 
and 60% respectively (over the hlo ye ar period - 1977 to 1979), their 
CEC/Cap decreased by 34% anG 22% r espec tively . Again for Zambi a CEC 
inc rea sed by 7G?~ a phenomenon experienc ed by non of the remaining countrie :.::" 
or by the same country a t e arl i er periods. Such anomaly led to the 
deletion o f 19 79 from con sideration . For the data , see appendix 2c. 

1 6World Benk , World Deve lopment Report, August, 1980 , For the list 
of countri e s s ee appendix 2 c1 o 

17United Nations, Economic Bull e tien for Latin Ameri ca, (S anti ago : 
September, 1956 ) , P. 41-.-- . ,. -, •. - .-~-. 

18The Beijir Institute ; 
(Addi s Ababa: HiJ.Y 1981 ) , P . 

19L ' h e J. 9 , Pe Xiio 

Policy I ssues in Ethiopian Energy Development , 
13 . 

21.Lbl" d ,' , ( 20 - 26 M J 1982) P 99 _ arc " , '. 

22 Except for 197 3, it h as been showing defecit for over 20 years. 
See appendix 2e. 

23S d ' 2f ee appen lX • 

24 
See appendix 2e. 

26 S d ' 2 ee appen lX g . 

27 
For the explanation of the grDl'ith rate u s ed (5.3%) see s e c tion 3. 3, 

28B ' " P 1 5 el]lr , • • 

29National. Bank of Ethiopi a, Quarterly Bu11etiens, Economic Researc h 
a nd Pl a nn i n g Division Addi s Ab a b a Issues 1977 , 1978,1979 , 1980,1981. 

· . /4 
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30The Ec:.o.n.."!".:L~ , (March 1982 ) , P. 99. 
Ethiopias lov' e xternal indebtedness does offer the possibility, but as 
indica t ed the high co s t of borrowing is not e n couraging. 

31 L 0 I P 34 elg 1, • • 

32The as s ump tion is tha t g iven the established relationship between 
CEC/cap and GOP/ Cap , reduction i n the absolu t e level of LFC o r of decline 
in the level of investment ( p resumabl y due t o high shar e of foreign 
e xcha n ge tha t fue l import claims ) woul d s ho w s ignificant re l ati onship, 
or woul d have marked effect 011 the GDP g r owth rate . 

33 
Energy intensity is defined as amount of CE per unit of GOP, Le. 

b irr/kgce . 

34L 0 I P 39 elg 1, • • 
It i s a l so indic a ted tha t o v er tha t same period ( 1973-7 7) the 

industrialized countries experienced a rise in inflation (fro m a bout 7% 
to 11%) . 

35 
For the data base see a ppendix 2f . 

36Sl.°ml.°l_r result b~ 0 d b 0 1 f d 01 0 t y wa s 0 ~alne Y uSlng va ue 0 cru e 01 lmpor s 
ad justed fOL qUQntity variation over t he per i od a s independent vari a ble. 

N .. B .. 

37TO 
~7 

38 

Apri l 19, 1982 , P . 38 . 

NBE, Quarte rly Bulletie n , VoL 6, No.2 , June 1980, P. 59. 
Money s"tri'p"'l'/ '[s taKen c\"c;C'urrency ou t s ide b anks a n d demand deposi t es . 

39
CSO , 1976, P. 152 . 
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NOTE:S TO CHAPT:~ i: 3 ._._---------

lEconornic Commission for Afric a , '!Report of the Technical 
Pane l of Experts on Hydro- Power, " (October 20-24 , 1980), P.8 e t 
Passim , (mimeographed) 

2See appendix 3a 

3 £ .C.A. , October 27,1980,p.8 

5Towns like Hagre Hiwot use deisel generators though situ­
ated along the path of the main transmission line from Finch a . 
It is largely because they .were not taken into cons i deration during 
the stage of project design that a number of such towns do not 
enjoy the advantage of hydro stations . 

6 
E.C. A., October 20-24,1980,p.6. 

7See appendix 3b 

8::'~oCoA o," ,s tudy on Electrical Snergy Development in e thio pia", 
(Addis Ababa: December 19 80 ), P.7. (mimeographed) 

N.B. Soc i eta E: letrica Uell ' Africa Orientale (S£O AO ) with 
installed capacity of 8 M.\,i .used to provide electricity for the Cri­
terea r 'gion until it was incorporated with EELPA. 

9For the list of stations see appendix 3c 

10E•C • A., December, 1980,p.23 
The ,;riter has come to know that this Same vie;; is shared 

by some t: ELPA staff as well. Currently study is underway in hJO pla­
ces-Helka Hakana and Gilgel Kibe to . agument the capacity of I.C. S. 
The former is undertaken by The Soviet Government while the latter 
is by the I tali ans. It is be lieved that it will take 6-8- years 
before any of them become operational. Tiss Abay is also under study 
to a9ument The 8ahr Dar capacity , and to extend supply t9 Gondar­
De j en o Transmiss i on lines are bieng laido 

118 . .. 5 el.Jl.r,p.1 
See appendix 3d and 3e for electric power requirement for 

new public industrial projects a nd forecast of power consumption 
fo r the next 10 years respectively. 

12:.C• A., October 27,1980,p.6 

13 See appendix 3f 

140AU/ECA ," Cnergy Hesources in Africa", (Addis Ababa:24-28 
March 1980),pp.123- 124 , (~imeographed) 
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15 
E . C.A ., December,1980 , p.5 

16 
Ibid 

17 
I_~?:.!!. , p.6 et passim. 

18 
OAU/ECA , p.233 

19 
See appendix 3g. 

20 
Light products consist mainly ( petro land kero sine) a nd 

are r_":.l.'!..t.~ve ly used as consume r goods whi t:h the heavy products 
(diese l a nd fuel oil) a r e more used in productive industria l and 
agricultur a l activities , diesel fo r f a rm engines and for small 
sca l e thermo electric s t at i o n s , bank e r furn ace e tc. 

21 
See appendix 3h. 

22 
World Bank, " ~ nergy in the ~ eveloping Countries,"p.22. 

23 
Ibi<!....p.24 

N.B ~ thiopi a ' s re-export of such item reached .a record 
high of 22 0,000 tonnes in 1980. ( source- ;'; PC) 

24 
The Wor ld Ba nk,p.24 

2 5 
Transportation and distribution of petrol e um products 

is unde rt aken by the four ma jor o il companies .. r-1obil , Shell , Agip 
and Tot a l. These companies als _ re-export res iduals and import 
refined product to meet shortage wh ile the former company a ddition­
al ly tr ansports crude oi l from its source to t he refinery. The 
shipping tarriff is 3 cents per lite r for Assa b - Massawa ; 2 cents 
Assab-Dijibout i ; 3 c ents .\den- Assab; 3.5 cents; '\ d e n - Mass a wa . 
E, thi.0.l?~"'~ .Hera lrl (~larch 2 7,198 1, p. 3) 

Pr i o r to the e t h iopian revolution , Iran and Saudi Ara bia 
we r e the two major suppliers of crude oil(Jee statistical abs tracts ). 
Since then, with political deve l opme nt in ith i opia a nd t he Middle 
;;as t the source of supply' has been han ging , a nd c urrently t he 
Sovie t Union is be lieved to be the main supplier.( Beijir,p.14 ) 
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26 
It is i mport ant to n ote that there is a differentia l be­

tvJeen l a rge and s mall tankers which according to UN est ima te . 
could be a s hi gh as U3$ 1 -5 per barre l of crude oi l. ~th iopi as 
present port capacity for oil tankers is 350,000 metric tonnes and 
.is among the least i n Africa (OAU/LCA , P. 73) . 'l'hus the benefit of 
.investing in o rder to increas e port h andling facilities for l a rge 
tankers could not be overemphasized . 

27 
The tariff of petrol tankers is 11 cents pex, Ii tere for 

Assab- /\ddis Abab a and 2 cents for l"i.assa\-Ja- Asmara .. ::i. f e ntry is 
v i a o ther points it is 12.644 cents.( Ethiopian Herald , p.3) 

28 
OAU/SCA , PP.71-72 

29 See appendix 3h . 

30 
Bertlin a nd Partners, "t1-, ioT, ian Ports t1aster Plan :3 t ud y, 

Economic S tudies.Vol.2, ( Augus t 1981 ) 1'.191 . 

31~,pP .192 _193 

32 
\Jorld Bank, Sn~.;~:gy in Deve l oping countries t P" 56" 

33 
A fifth caSe was a t first attempte d ba s ed o n result obtai­

ned aft e r fi tting linear trend of C CC . Due to the weak r elat i onship 
obtaine d (R2=0.4) and the virtual simi l ari ty of t he resu lts ( even 
if i ncluded ) with one of the a lterna tives examined ( case 1b) it 
'.'Jas dr opped " 

34 
These e l a sticities are results of different studies made 

fo r LDC ' s. Some writings ind i cate tr a t e nergy dema nd in oil impor­
t ing LDC ' s inc r eaese 1 . 5-2.0 times th e growth rate of the GDP. 
( Bertilin and Pa rtners ). The upper range pertaining to the relat­
i ve ly more industri a li zed or relying on ener gy inte n s ive production 
structure etc . and the l ower bound for pre d ominantly agr i cultur a l 
and less developed of the g r oup . A nore r ecent estima te by The 
iI/or l d Bank puts the co 1jrresponding figure at 1.3 ( II lan S .Hanne , 
c:n.2.FQX , Interna tion a l Trade an_<:I.._S_,,-,?-n_~~_Gr~~th, \;orld Bank , August 
1981,1'.7). 

Thus GD P elast i c ity of demand for CE 1.5 from the former 
( Cons idering the 'Iominance of peasan t agricultur e a nd smallness 
of industrial base of the coun try) and 1. 3 f r om t he l at~er a r e 
taken for use in o ur scenario building .. 
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35 2 • 5% is the estimated population growth rate-CSO. 

36 
The 7.5% is the anrTUal GDP growth rate targeted by 

CPSC for 10 years plan which covers the period from 1976 to 
1985£.C . However since the CPSC ' s b~se year (1976) differs 
from ours (1973) we will use 4.7%(average actual growth rate 
for 1971,1973 E.C.) for the intermim period (Addi s Zemen , 
Meazia 13,1974E.C.,0.5). The 5.3% GDP gro~th rate i s one that 
is e stimated by the \"Ior ld Bank for LDC ' s for o il importing LDC's 
(Alan S . Manne ,P.6). 

37 CEcl CECI 
CO ~ Pol CAP) where cap equals to 30.68 Kgce and 

Po is population equals to 31,596,200 both for 1973. See appendix 
2b and 2e. 

38B . . ' 32 . el]lr,p. 

39 

40 

41 

See appendix 3i 

See appendix 3q 
,I 

The last hlO grOl"th rates are implied in the projection 
made,-§ee Beijir , p.32 

42 
The inclusion of dc?endo~t lagged variable P t - l in equat­

ions 3c and 3d requires M~king r es trictive assumptions(before 
using it) sinc e it couln be cooreli1t.ed \o!ith the disturbance termo 
Since the bio equations were not employed for our projection we 
ChOCS8 n ot to ~o to the details. 

cwo sets of figures (price) were at first attempted. Both 
vlerc based on nominal price per barrel of Saudi Arabian light 
crude( a t Ras Tanura). The fi rst was adjusted for cummulative 
inflat~on r a tes by GOP deflator and the second by export unit 
price( from IPS); and both '"ere adjusted for currency e xchange 
rate varlatlons. Though marglnal the former showea a relatively 
better fit. For the data base, see appendix 2c. 

43 
Three different prices(see following pages for the detail) 

were used for the projection. Due to the smallness of the price 
co~fficient no sig ~ ificant differen. e was observed , leading t a 
the use of only one price level. 
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44 
To arriv e at GNP/cap for 1980/81 ie 1973 S .C. we took 

GDP at current factor cost and converted it to US dollars. 
Accordingly GDP/cap of US$ 122.3 was obtained. The absence of any 
s i gnifican t differe nce (in many cases less than 9 mil lion) 
between GDP and GllP figu r es for ::;thiol'ia (according to informa tion 
from(CP.sC ) l ed us to use the available GDP figure , 

45 
In calculating t he share of electricity and LF in total 

demand for CC 7% a nd 93% respectively was taken. Note ~l so that 
1 NT of LF is equ a l to 1.47 mt e a nd 1000 K\IIl i s equa 1 to 0.123 mtc.e 

46 
All ane Manne, p.12. 

4 7 
This is computed by t"king shi ppin g tariff rate of 3 cents 

li tre from Aden to Assab (~th iopian Hcr ald , p.3). To make the figurc s 
donsistent with the other var i ables, it is converted to constant 
1964 EC prices by defl at ing it with the GDP d e f lator. 

48 
The foreign exchange requirement wi ll be underest i mated 

for two r easons. First, due to lack of disagregated cost data for ­
~ign exchange r equirement for electr icity production is not inclu­
ded . Secondly fo r e ign exchan ge requirement of LF itself does not 
includ e those involved in refining and internal transport a nd 
distribution. 

49 
Operating expenditure of electr i city (table below) is 

computed by deflating opcrat i ng expenditure of EELPA(see table 4.1.0) 
and allowing it to grow at 2 . 4% ie average annua l g r o wth r 2te for 
1963 - 73 E.C. Accordingly 9 . 04 , 10.17 a nd 1 1 . 46 centS/KWH at cons t ­
an t 1964 L.C prices i s used for 1973 , 1978 and 1983 respectivly. 

0Eerat~.§xpen.9i t:."~E.'~. _~n __ Birr 19641':.C ( mi llions) 

5,:,-"' a",s;..::ec;:s _ _ If- . 19_7 3=-_L ___ 19 f8 _ _ .t-__ 1:..:9,..:;8:..:;3~_1 
I 19.9 I 85 .2 163.7 -r 

1a I 49.9 I 80 .8 145 .0 

1~--- 1--:B.--=~1==;;-;''-- --dti _. I_L_- 45_?..l_-+_ . . _.§.0..:..L _ __ _. ____ _ 
I 45.3 I 87.6 181.5 
i3a • 45.3 I' 82.6 I 142.0 J 
i t--_·-:~:-}--1 · ---t~-:~ - i --2~~:}-' I 

J 3b I 45.3 ,88.1 173.5 : 

1_4 I ~~:; -l--- ~~ :; ff~:rJ 
50 

Simon Kuznets , quoted by co Fo aoos," Survey of :'::conomic 
Forecasting Techniques ," Lconometr i c,! Vo1.23 ,1955 , p.303. 
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Notes to Chapter 4 

l OAU/ ECA, p . 213. 

2The opportunity cost is the real value of that form of energy used 
in its most desirable alternative be it in production or exchange. It is 
only when the product could not be traded or substituted for a traded pood 
that \,e take the opportuTli ty cost to be equal to its cost of product ion. 

3World Bank, Energy in Developing CouTltries, n. 15. 

4SubstitutioTl of one energy form for another thourh quite substantial 
ofter requires a change in technolo gy emplo yed or appl iances used (for 
preductive and domestic uses r espectively,) ,which in turn requires capital 
investments. In many cases the substitution will therefore boil do wn to 
be one between capital and energy. 

SSee appendix 6a for shadow price of fuel. 

6Ethiopian Herald, I,larch 27, 1981, p. 3. 

7 Ibid. 

8~rit Gazeta, Proclamation No . 221 of 1982. 

9Diplomatic and other fore ign residents are for instance al so 
covered by the subsidy . Ift.any LDC's have now come to realize the necessity 
of responding to International Price Change , and have started passinr, price 
incr ease immediately on to the conSUMer . 

10This too, need to be supervised careful 1 y, since di fferential rrices 
uS:Jally leave room fo r corruption, and may not bring the intended benefit 
to the desired group or sector. Thus , while, subsidy on products considered 
to be consumed by low income people may be justified on equi t y f,rounds, the 
possibility that such products could be diverted to other uses need also be 
considered alonp. with the adminstrative and , other costs of inspection it 
entails and the extent of its effectivness. ' 

11 Accordinp. to the press release by the 11inister 0 f Trade, the govern~ 
n,ents pol icy seems to enco urage the r e verse. I!e said "price s on bl ack and 
white naphta ... have been minimally increased. . .. (for) the oil used for 
1 amps .. '. not onl y has the government decided to decrease its price, but it 
also lifted taxes that used to be imposed on it ." (Ethionian Herald, p . 3) 

12B '" 4 2 el)lr, p. . 

13 r.. . Turvey and D. Anderson , El ectrici ty Economics, A World Bank 
Research Publ ication (r,.,ndon: The Johns Hopkins tJniversi ty Press), 1977, 
Pl" 6-7. 

14See Appendix 3c 

lSTurvey and Anderson. p. 7. et passim. For 'a short suw~ary o f 
how the accounting cost is determined . See pp. 7-8. 

16 . ' 
IbH1., pp . 8-10 . 

17Ibid ., p. 203 

18Ibid . 
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[9 . 
Ibid. , p. 13 . 

2°Compared to the 1964 B.(. t ari ff rate, the existing t ariff (revised 
in 1 971 E.C. ) partially corrects t his probleM. (See Tabl e 4 .2). Appar ently 
decl inin.£ block tariff rates make cost to the small consumer - 1 arre1 y l ow 
income people - of an extra Kwh more expepsive than for larr.e consumers. 

21 Turvey and Anderson, p . 205. 
22 Ibid . 

23Unfortunatel y the diminishing r eserve 0 f El ectrici ty sU)Jol y (ins­
talled capacity) does not give muc'J. hone in this rep.ard, at l east until 
the )Jrojects underway, commence production. 

24 !IIor1 d Bank, Enervy in the Developing Countries, p. 52 . 

25Euronean Community - t .frica-Caribean-Paci fic; The Courier, No . 51 
(September-October 1973), )J. 83. 

26Deve lopment and Cooperation, No . 5 (October - November, 1981), n. 9. 

27Ibid ., p. 10. 

28In trying to see efficiency it is important to distin~Jish the 
various phases (steps) of energy proce ss. First we have the transition 
f rom gross ene r gy (step 1) to net energy (step 2) in which loss of enerpy 
(low effi ciency) is observed. This covers the extraction, refilling and 
transportinp of fuels and the generation and transmission o f electricity. 
The greatest loss o f energy however, occurs as we move from ste)J /. i.e. 
fro m where it is ready for use to step 3 where the various fo r ms of ener p.y 
are util ized for different functions in )Jroduction, transport and co nsumer 
activities. See Firure 4 .1 . 

29The Wo rld Bank, Ene r gy 1;1 Developinp. Countries, p . 56. 

30 mF and the World Bank, Finance and Development, Vol. 16, No. 14 
(December 1979) , p. 18 . 

. 3l The World Bank , Enerpy' i n D.evelopinp- rountries,. pc 57. For estimates 
of potential savings, see appendix 4d . 

32B ... A d ' IV . e1J1r , ppen 1X 

33United Nations, Enerry Devel opment in Latin America (Geneva, 1957), 
p . 82. 

34 It is generail y felt that the r elative waste of energy (es)Jecially 
in the sphere of production) is t o a greater extent characteristic of the 
derree of development obtained i..e. use of ineffic ient me tho ds, machines , 
etc. That may be so. But nonethel ess it would be wrong to say such waste 
is entirel y unavoidable, nor could it be reason for inaction. 

35Ministry of Industry, "On the substitution of el ectri c for f uel 
wood and oil f ried boilers", January , 1977 , "p. 1-2 . (unpublished) , see 
al so appendix 4 e . 

36Unfortuna tel y according to some know1 edgeabl e reop1 e, the agreement 
made is rather premat ure. They hold the view that if these industries 
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switch to electric boilers, EELPA will not be able to handle it with its 
present reserve. 

There is one interesting point t o note in this connection . I r. 1961 E. C'. 
the Bahar Dar textile mills switched f rom electric fired to fuel f ired 
boiler. According to EELPA's 1961 E. C. annual r eport " this alone accounted 
for a reduction of 1 3 million kwh in production" (p.16). If computed on 
the bases of r elations on appendix 4e, the fuel cost in today's Drice 
woul d be well over 800, 000 birr per year! 

37The Y!o rld Bank, Energy in Developing Countries, p. 55. 

38Tesfaye Dama and Zell eke Tegenu, "Determination 0 f Heating val ues 
of lX>mestic Fuel s and Efficiencies o f Local Aprl iances", A.A. l'niversity, 
Faculty 0 f Technology, '·1ay 1980. U"i lleorraphed), see anpendix 4 f. 

39Ibid . 
40--

World Bank,EnerrY in Devel op ing rountires, p , 53. 

41'Iinistry 0 f Hines, Energy and !'later Resources, Ethiopian National 
Energy Committee and the Beijir Enstitute of the Poyal Swedish Academy of 
Sciences, Stockholm, Workshop " Policy Issues in Ethiol'ian Energy Develop­
ment, " (Nazre t: ~~ay 15-18, 1981) , aptJendix 1-2, (unpublished), 

42 
The World Bank, Enervy in Developing C'.ountries , n. 54 . 

43 
See appendix 4 g. 

44 
ECA, "Report of the Technical Panel 0 f Experts on Geotermal' [nervy, ,. 

(Addis Ababa, October 30, 1981) , p . 3 (~imeographed). 

45G•M• D,c Paoke and Getahun Demiss i e , " Geothermal Energy : An bexhaus­
tible Resource of Great Economic Importance for Ethiopia." SI NEr, An Ethio­
pian Journal 0 f Science, Vol. 2, No . 2 (December, 1979), P. 1 06 . 

. 16 
. ECA, October 30, 1981, p. 12 

4 7 Ibid., p . . 13. 
4 "--

°Getahun Demiss ie, "r:eo thermal Exploration Drill ing at Lake Langano," 
SI NET Newsletter , Vol. 5, No.1 , (January, 1982), p. 1. 

4 9ECA , October 30, 1981, p. 13, 
50 . 

Ibid. ,p .19 

51 See appendix 4 h 
52 

OJ\U/ECA, p. 86. 

53ENEC , "A Preliminary Discussion Paper for Possible Ethiopia - !lid 
Donor Country Cooperation, (Addis Ababa: .June 1 9, 1978), PI). 3-4 (mimeo­
e raphed). 

54 
Ibid . , r . 4. 

55 
OAU/ECA, p. 144. 

56The Courier, p. 72. 
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57 ECA, Dece~ber 1~8 0, n. 2 . 
5" 

° ENEC, p. ;11. 
59 See appendix 3b 

60ENEC , r. 10. 

6J. ECA , "Ne\~ and llenewabl e Source s 0 f I'ne:rry in Af rica," ( Addis Ab aha: 
January 1 2-16, 19jjl.), 1'.4. 

62 Ibid . 
63--

Vrorld Bank, Energy in Devel o~ine Countries, p. 38, 
64 "Solar Energy: A Resource fo r Development in Africa, ' ; SINET News-

letter , Vol. 2, No. 10, (October 1979). P. 7. 
6S . 

PJlother type of al cohol >,hich can al so be produc~d simil arl y, but 
not widely cons-idered Cowinp. to t echnological oroblems that it poses) i s 
i"'ethy/ Al cohol - "ethano l . 

66\11orl d Bank, Al cohol Production from Biomass, in the Developin!! 
Countries , (Washington D.C.: Sep t ember, 1980), p. 5. 

67 Ibid . 

N. B. For detail ed account 0 f the proce sses, the technolo gy employed 
and the economics of ethanol production , see pp . 5-13. 

68Dimitri Th. Kourlourianos , "Feasibility Study on the Pro duct ion of 
Ethanol from t~l asses in Ethiopi a Q)JI\.ments , ,. DevelopMent Pro j ect s Study 
Agency , (Addis Ababa, December 29, 1980, p. 3. (mimeo p:raphed). 

N. B. The assumption regarding Fincha Project i s very critical in 
view of the very high capital cost of the oroject and the as sociated prob-
1 em o f financing. 

69Ibid . 

70Ibid . , Pl" 14-15 
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waxes • • e . ) 
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1975 1976 1977 1978 1979 1980 1981 
AIl:!S ASM.UA ADDIS ASMAAA AIlDL'S ASPIARA ADDIS ASMARA AlIlIIS . ASIIARA AlIlIIS ASMAAA AIlIlI!l ASHARA 

11288 1431 10371 1450 7449 1048 4428 11 991 35 1828 117 

8342 1058 7639 347 5505 775 3272 8 732 26 1351 H 
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App~lldl • •• ~NU~ !AVl~ lROH .ua!IITAY~2~ eI 1&1S~~151II rna lUI! 21t 
A •• A XP~ C D , • c: III \) r_ a ... I 

N ... ot r.uo:y ~uel C:on l u.pt1on Annual ~~.l ~xpanse pow.r ( ~~u.Ptla tll' d ff Annual 'o_r lUI ~~:!. ~~Yi", (t;on J at, • . ."" •• 
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