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I. Introduction

1. The sharp increase in the price of energy during the 1970s and the
associated changes in the relative costs of alternative energy sources have
imposed a colossal management burden on African countries.

2. The majority of African member States still rely heavily on imported
oil and they needed to conserve energy and to replace expensive oil with
cheaper socurces of ensrgy. This process of designing and carrying out
strategies for the ensryy transition requires better management both within
enterprises supplying energy and at the national level where there is a need
to co-ordinate the activities of suppliers and to pramote efficiency in
energy consunption. The quality of management is the key to future invest-
ments; not only to identifying projects and implementing them successfully,
but also to raising the finance for them.

3. In view of this, encrgy enterprises in African countries must be able
to raise large amounts of foreign capital despite the difficult international
climate in order to finance energy investments in the nearest future.

4.. It would not. be. exageratmn to state that the energy sector in African
States suffers from a weak and poorly co~ordinated institutional infrastruc-
ture. In some countries no one institution has been given primary responsi-
bility for energy planning and policy formrlation and areas of responsibility
are divided among various ministries. Institutional issues involving co- ‘
ordination among parastatal, public and semi-public enterprises need to be
resolved, particularly in the key energy subsectors.

3. The impact ot the w.nz,rgy sector on the overall economy largely depends
won the ~uccesstul achievements of the Governments in defining and
implementing policy dbjectives. 'This will. require an institutional set-up
based on co-ordinating the action plans of the various agencies operating in
the sector and consistent with the adopted strategy of encrgy development.
Sectoral co~ordination is essential, since immediate decisions concerning
fossil fuel development, ad:aquate, managenment and development of the electric
power system, and the offective use of renewable sources of energy will
affect not only individial subsectors, but also total balance between energy
supply and dcmand. ‘ ,

6. In few African oouni:rle.'" the institutional structure for energy manage-
ment and developrment at the subsector level is in place and the enterprises
are alrcady staffed with technical porsconnel capable to take responsibility

for pramoting the energy. pol:.c:.c,s and cbjectives.

7. since all entcrprises are as sociated with various levels of energy
consumption, energy is for all practical purposes a fundamental mgredie.nt
of all human €ndeavor. Therefore, encrgy managament should be present in
all enterprises, snould be as effective and efficient as possible in order
to cope with the assigned goals.
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8. Proper energy management in the developed world could be demonstrated
by the programmes of encrgy conservation which continues to be an important
component of energy pclicy., For instance in the Organization for Economic
Co-operation and Development (OECD) countries since the early 1970s
consumers, energy - conscrvation service industries, energy supply coampanics
and governments have taken a very active role in contributing to improved
energy efficiency. The improvement was one of the main contributors to the
current surplus of aneryy suley in som-, of OBECD countries.

9. Many African countries have recognlzed weaknesses in their institutional
structure and have established a specific organizations responsible for co-
-ordination and management of the energy sector. These organizations' have
often bi-level structures '

'(a} a dlrectorate. authorized to forrrulate policy and to make critical
decisions concerning investment, prices, ete.;

- (b) a technical agency to monitor plan implementation in the varlms
R -subsectors

zvhnlstries of Energy (or Energy and Mines)have been created in many
African countries. In other cases interministerial commissions, a central
ministry {(plarning, ceconomics), or an <xecutive level council co-ordinates
the actions of thc technical ministries.

10. - In »lxlany-African countries, there was a continuing need to strengthen
instituytional ; managerial, training and staffing arrangements at all lewvels.
In particular; there was a need to improve the framework for co-ordinating
decisions on the management of the whergy sector, including investment
priorities, fuel substitution and energy pricing policy as these affect the
activities of more than one agency within the country. These efforts were
supported by many intermational organizations which is probably best '
illustrated by the Encrgy programmes executed by the UNDP and the World Bark.

11. The World Bank and the UNDP in 1980 jointly launched Energy sector
assessment programme designed to provide a rapid diagnosis of the major
energy problems faced by the developing countries and to evaluate the options
for solving thoese problems. These assesstents analyze the policies that
would cncourage greater production from indigenous cnergy sources and greater
efficiency in the usce of energy; they judge the inwestment priorities in

the energy sector, and thev provide a framework for multilateral and bi-
lateral technlcal assistance in the sector.

12. By 13885, 33 report out of 40 orlglmlly planned for Africa have been
completed. The recommendations made in these reports cover a wide range of
actions in the area of pricing, energy efficiency, interfuel substitution‘,
institional refonus ,.nd; .most miportantly, priorities for investment a.nd
preinvestment work.
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13. 1In orcder to provide a rzpdd and flexibl: resronse to Govermicnts who
recuested assistance: in inplarenting the policy, ulanning and institutional
recommcndations in the Snorav asscssrent reports the Torld Eank and the
WP doevisea wnergy scctor managaont Proorarme. This Programme can
finance:~-

(i). Assistancce to :erg;.srcvc'..- 2 govermrent s ability to manaoce its
wergy sector — by defining strffing and work programmes,
evaluating maphgerent information necds, identifying sources
of publiic and private finonce and doveloping a 1rx.d:|.um-tcrr
investaent plan,

{ii) Prefeasi_bility vork on priority inwestnont g‘lmﬂs .es;x.-cially
those which will improve the efficiency of encrgy usc and |
those which will rrovide cnough affordable umrcy to rural
JXcas;

(iii) Froviding specific chort ters assistance in institutional
anG EAnposer Geveloprent .,

The Progromn: aiis to suppleront, advance anag strengthen the ingact of
bilateral or mmaltilateral resources alrcady available for technicnl
assistance in the wnergy scctor.

l4. In recent years, the pCh Secretariot has orgmmizad a munber of the
regional workshovs -on various aspects of creray Sowvelopment in Africa. ‘'ihe
workshoos on encrgy planning anG on crergy gamand and supply discussed
inter alio sonc aspects of panagerirt of the enercy scctor in Africen
ramber Ctates.  Thoe hwegional vorkshow on asnecte of crergy managament in
Africa is the last onc in the series of workshops on cnergy diovelopnent
anc the LCA Secrctariat hoges thot it will be of interest to African oncrgy
co~ordinators ané arergy Kanfcers.

II. cove of the problen.

15. Therc are several. rasons vhy cnercy ranigerent is roqulre.u at the
national a.m nterprise lovel, and tha,sc issues tonag to be camplex in the
encrqgy sector. ot only =re J.ncllv:l.c'mal vrojects corplicatad to design and
execute, but certain wncrgy investuents are corg-limentary with each other
while others are (utunlly exclusive and decisions on encrgy arc inevitably
closely linked *uo alsost every other asgect of d\_velogm_nt strateqgy. Hore-
over, these decisions have to be talen on the basis of inperfect information
goout the encrgy resource base and in an environmrent where future energy
d&mand anc relative cricec are subject to consideranlc uncertainty.

16. Several veculinr characteristics iedc the plamning and ranagement of
energy investivents especially camlex. These are as follows:

* Lased on “knergy transition in developing countries®, torld bLank, 19G3 P59
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(1)

(ii)

(iii)

(iv)

‘(\.r)

{(vi)

The resource base is unavoidably uncertain either because

its rhysical characteristics cannot be perfectly known before
exploitation starts (in oil, coal, gas, geothcrmal energy and
hydro power) or for other reasons. '

The technology is often new, rapidly changing and risky.
Cffshore cuploration, deep érilling and enhanceé oil recovery
are difficult technolocics to handle even for international

oil campanies who ofton rely om specialist contractors. fThe
rore sophisticated technizues of Yower generation, such as
nuclear, require extraordinary caution to avoid technical and
econonic crrors while underground coal mining presents continual
cnvironmental, health, accident and organizational oroblens.

the investrents are huge: single investrent often somounts to

soveral hundred million dollars and in casc of some African

countrics are as large as the nation’s annual GiF. Pistakes
are expensive. The scale of investzent con give rise to

formidable problerms in assexbling the finance from several

different sources, both extormal and doestic.

Projections of energy derand arc highly sensitive to nacro—
ccononic develdiments, which are difficult to predict.

Inerqgy investrents requirc a long planning horizon of 10 to

20 years. Cver such 2 long period therc is a wide range of
- possible patterns of growth and structurzl change and hence of

energy camand. This may wmake it worthohile to keep sane
strategic options open as long as possible. The risks of so
doing mist be evaluated along with the conventional least-
cost analysis of options. ‘

Lince encrgy investmonts tend to be larce, their cestation
long, and their bernefits difficult to =stimate preciscly,
projects have to be carefully planned and cuickly. cxXecutec.

ihe cost of delay or failure can be cnommous., A hwiroelectric
installation, for exarple, that happens to have a lover genera-

ting potential than plamned or whos: camiission is delayed

-could seriously affect the .iability of a nutber of other
" projects. _ o

(vii)

Sare investients in fuels, or equinvent to use ther, mast be
rade pefore the rmarkets for them are assured so that efforts
are neeced to prowote their products, cxarples are improved

woodstoves, licuefied petroleum gas for household or wehicular

use; anG charcoal,; solar or other renemble energy sources.
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(viii) because encrgy investments are both very risky and offer
rotuntizlly hich rates of return, it is often necessary
anu feasible to involve foreign equity partners. This
recuires noegotiation of suitable arrvangements to share
the surplus.

(iv) 'The limited extent of domestic private sector activity
- in energy production and supply in most 2frican countries
slaces an extra managoerent burden one the public sector
in this arca.

{x} mnviromiental considerations are also important. ‘The
dgevelopment of a large hydro project could entail the
irundation of settled rural area; coal-burning power
stations or industries can scriously pollute the air
unless approyriate emuiprent and controls are installed.
These enviramental effects have to be explicitly
considered in the course of cvaluatmc altemative encrqy
inve st* ENUS

17. Lecisions on enervy investients can rarcely be rade in isolation.

The timing of hydropower investront, for example, denends on the projected
growth of electricity derand, which often depends critically on a few large
industrial users; the planning of a gas pipeline may be linked to the loca-
tion and timing of a fertilizer plant; the design of a refinery may depend
on the projected evolution of transport demand and the type of vehicles in
use. Investments to C“Im-'ﬁly alternative fuels to houscholds may have to be
judged on the basiz of dotailed narket surveys and predictions: of consumer
behavior. Such decisions require the installation of extensive infrastruc--
ture (such as roaus and ripelines) and equ:.ﬁ;ent {rafineries, processing
plants, and compressicn stations) that is hichly capital intensive. Choices
among alternatives can be complex.  If there is only one economic option
for energy supply, its adoption is not open to guestion if its actual cost
turns out to be significantly higher than estiimted. fut if there are
several options whose estinsted costes are close (for exarple thermal or
hydropcwer in Xenya, dicscl or geothermal power in Djibouti) it becames
nuch more inportanit to ansure that the initial cost estimates are accurate.
At the margin sowe of the options (some hydrobower rrojects, coal mines, or
enhanced 0il recovery) ray be nore expensive to the economy . than the import
of oil. ‘the evaluation of these projects nust carefully consicder the trade
offs between cost of swply and stratedgic conaluera‘.lons such as achieving
nata.oml self-sufficiency in enerqy. :

l&.._ En&;rcry is an input or an output in almost 2ll productive act.wlty and
consetucntly the linkages between energy and the rest of the economy are
strong and initimete. (ot only o energy investuents compete with those in
other sectors for scarce investible resources, Gecisions on them cannot be
taken without carcful consideration of their inter-relationships with policies
and trencs in the rest of the economy. ‘these rclationships bhave mony
diwensions. ‘the ingact of oil imports and ex2orts on balance—of-'pa)ments
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prospects is well recognized and for most countries trade in oil directly
affects development prospects. In oil exzorting countries, production
arrangerents anc depletion policy can be rationally established ¢ nly in
the context at a long-term view of develomment priorities. In all
countries industrial strategy is closely linked to anerqgy demancd and
enerqgy costs have a strong bearing on the orofitability of different
industrial options. ‘The long-torm impact of energy prices on industrial
structure and efficiency is significant. The same applies to policies
affecting the pattern of uronization, transport, inirastructure and the
relative amchasis on different modes of transport. leasures to increase
the supply of fuelwood will involve changaes in the ranagement of forests
and pattern of reforesiation which in turn may conflict with existing
agricultural practices. fThe. linkages rose 4 special challenge for the
managers in this sector. fThough the developments outside the encrcy sector
are largely out of their control, the latter have a great bearing on the
success of their effortz. :

13. Linkages are i:gortant rot orly in investment Programning but also in
decisions affecting the structure of prices. inerqy prices not only
influence the choice among fuels and the financial viability of encrqy
investments and znergy producere, they also have o direct immact on the
daistribution of real inccoie, since energy is a significant item in house-
hola cxpenditures. Therefore, cneray prices can have a significant indirect
iimpact through their influence on the profitability of industries and
services ranging from steel mills to biomass collection.

1

ITI. Probless of energy ranagcisent in Africa

20. one of the African countries havc coped with the challenges posed by
the problems of energy cevelopment over the last decade. It is hardly sur-
prising therefore that rember Ctates have manaGIivent proilams both at the
rational and entoerprise levels. For exarple, in one country in coal
industry poor rainterance and failure to wlan for the availability of spare
parts brought virtually to stancdstill the rining orerations of mmajor
colerrys In other country there were huge téchnical transmission and
aistribution losses exacerbated by improper collection of revenues in poser
sector.

21, The nost carmon vieaknesses in enerny manacarent can be found in all
types of public enteririses in African countries. These weaknesses include
insufficient experience and training of the key staff, POOr managernent
practices and lack of fariliarity with technologies and operating issues.
They are cunpounded by soor infrastructure, a lack of snecialized consultants
ard by generally low level of education and skills arong the work force.
They are also exacerbated. by the tendency of enterprizes to use their owm
scarce managerial aiv. technical staff for tasiis thot could be subcontracted
to private industry oi 2 long-terr basis. Therc few technical staff are
availacle, managers concentrate on crises to the neglect of training new
staff ana of preventive ainterance, leading to a vicious circle of new
crises.
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22. Because of the:.r large scale and strategic importance, energy supply
activities are generally managed by government or quasipublic enterpiises.
It is entirely appropriate that long term dbjectives and strategic issues
be determined by a high political authority but within clear national guide~
lines, the operating enterprises must be free to make final decisions on
operations In practice, supervision by government ministries can smp.t:mes
extend to interference in routine decisions by civil servants who lack opera-
ting kmwledge and may not share rcsvonsibility for failures. Under these
fpressures, ‘even when enterprises are fonrally autanarous, key decisions may
be delayed, unrealistic objectives inposed or enterprises' needs neglected.
Vhen thesc factors JAare conbined with requlated wage and salary structures
dictated by governmalt, argd tlme—consmm.ng rrocedures for procuring and
allocating funds the freguent result is a lowering of morale and a loss of
experienced managers and skilled staff. These problems are generally most
acute in the power and ccal. subsectors.

23. The task of ranaging energy enterprises is ade joore ch.fflctﬂ.t by the
diffusion of responsivilities at the governrental level. As rany as a dozen
ministries sometime nake decisions anG issue independent regulations bearing
directly or indirectly on the energy sector. Various public or private
organizations , such as industrial or agricultural cevelopment banks may
appraise investments irwvolving enercy without referring to the ministry of
plannlng or any other authority. There is thus an inherent risk of confl:g,cm,
in a crucial area of rnztional economic dcvelopventu - :

Iv. - Friorities for action in energy management

24. Vhile the priorities for action in each African country will need to be
determined within the specific context two areas which require widespread
attention are the need to improve the cmality and volure of preinvestment
work and: to' strengthen the strategy formulation, overall management and man-
power capablllty at botl* he enterprise and national levels.

25; ¢ 'Lhe :mportance in- the eneray sector of jood preimvestrent work neads to
be emphasized. Yo plan power generation, for example, it is necessary to
identify the least~cost greneration lan, which in turn requires a systematic
survey of the hydroocver potential in the country. Such surveys requirg:
hydrological recorcs covering many years to determine river flow patterns
under varicus conditions. Unfortunately such records are lacking in rost
Zfrican countries.on a cwaller scale but ecually izportant is preinvestment
work in other epergy subsectors: geological and  eophysical studies to
guide petrolemn axploration; preliwinary studics of the rarket potential for
natural gas so-that discoveries can be sheedily cxploited and the ocllectlon
df srt:e -~ sgec:lflc fata on wind specds and insolation.

’26. “The orgc.m.zm,iora of Lremveetnent work is only One aspect of a broader
‘need to’ strengthen institutions in the enercy sector. It is necessary to

establish a working environient {(including adecuate salary levels) that will
- maintain the contimity of management and hel.: to retain cualified staff and
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to upgrade their skills. The latter will involve formal training and re-
fresher courses as well as closer contact with experienced staff in inter-
national dindustry,  Consulting firms and lending agencies involved ih
project.preparation and appraisal. - - '

27. - It is also necessary to ensure that major proposals conceming invest-
ments and pricing are dnalyzed with a broad perspective of the sector and

the nation, rather than in an isolated unco-ordinated manner. This is
particularly important given thé uncertainties affecting the future ewvolution
of energy demand and supply. To achieve these changes will require both staff
devoted to long-run planning at the enterprise level and a small qualified
group of analists at the national level to advise the key decision makers on
overall sector policy issues and on ways to strengthen the institutions
operating in the energy sector. '

28. The planning staff at the national level would be responsible for co-
ordinating enterprisc plans. That could be achieved by ensuring that enter-
prise::. make the same assunptions about the growth of energy demand for
aifferent fuels for power generation is consistent with the projected avail-
ability of these fuels. They would also be resgonsible for evaluating the
effects of exogenous changes on the demand and surply prospects for individual
fuels and for ensuring that subsector investment programmes and pricing
policies were altered quickly to take account of these changes. & central
energy secretariat nay‘also be concerned with efficiency in energy use. It
may oversee programaes to reduce energy consumption, promote research studies
and experimental projects for improving efficiency in the use of energy, and
disseminate information on how to save energy. It would ensure that adequate
financial and managerial resources were being devoted in each of the subsector
operating agencies to inproving the efficiency of existing plant and operations.
This is important even if the energy source is Lmported (for example, petroleum
products). Significant reductions in the cil import bill can be achieved by
switching to alternative sources or methods of supply. The location of the
national energy policy staff will vary by country, depending on specific needs
and institutional arrangements. The important requirement in all African
countries however is that energy planning be an explicit element of national
planning and public investment decisions and that the national staff should
have adequate authority to review all proposals with significant energy -

V. 'Ro;l.é of external assistance

29. The main effort to improve energy management has to came from the African
countries themselves. In some vital areas for exaiple, in the reform of the
relationship betwean government ministries and public enterprises, external -
agencies can highlight the problem and advise on how it is being addressed in
other countries, In other areas there is greater scope for external assistance
in improveing enterprise management structures accounting systems and -
procedures for pilling and collection, operations and maintenance even though
the social and political frameworks within which solutions must be sovgiit are

P T T 5
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fully known only in the countries concerned. Intermational financial
agencies can also help by preparing terms of reference for selecting and
supervising the perfonmance of consultants for pricing studies, in
establishing priorities for preinvestment work identifying the manpower
and financial requirewents and mobilizing the funding. Through - their joint
Energy assessment and sector management Programmes, the UMDP and the World
Bank are assessing the major energy problems in n'a;tority of African
countries and helping to evaluate oytions for solving these prdblems anc
improving energy sector ranagement .

30.  iraining in an areas where spec:.fic external assistance may be useful
in several ways;

e _Progranmes w:.ilun countric.s to train specmlists in energy planning,
ecommics, f:echmlogies, finance and environmental aspects; on-the-
job manadement and technical training in energy companies.

~- Workshops and sendinars at which technical experts from ~frican
countries. e,cchang(. ideas and experience.

- Overseas“training courses in ‘various specialities.

- Secondment of key md1v1duals to foreign energy sector institutions
and financing agencies.

~ Reorientation of training and educaitonal institutions and
programmes in the couritry concerned.

3l. Training shoild be carefully focused to benefit the country in areas
where it is most needed and can be of lasting use. For instance, training in
building sophisticated nodels of the energy sector is of little value in
African countries where basic data and analysis of energy issues are still
rudimentary. At the same time the benefits that accrue from a well designed
and well administered training progranme must be emphasized. The high rates
of return for suwh training make its high cost well worth incurring and it

is frequently a prerecuisite for realizing the full benefits of far greater
investments in plant and ecuipnent.

Vi. Conclusion

32. Improving managenent of the energy sector in zfrican countries should
be based upon the followings

(i) careful analysing national enerogy sector issues and formulating
overall sector development strategy;

(ii) strengthening national energy institutions and developing an
effective sector planning and management capabilities;
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(iii) selection, fornmlation and implementation of the national
projects specifically devised to imrpove upon energy
manageient in the enterprises; '

(iv} develoment of subregional and regional co-operation in
the establishing the standard of energy management. ‘

33. 'the absence of an effective management information system in African
countries makes it difficult, if not impossible, for energy managers to
make national decisions about the efficient running of the sector. There

is an urgent need for a better management information systam both for
planning and budgeting and for monitoring the results of policy, pricing and
adndnistrative measures designed. :

34. Demand and supply management policy should be strengthened. 2 demand
managenent policy is needed to promote conservation, interfuel substitution
and national energy use throuch appropriate pricing policies and fiscal
incentives at the level of supply policy, econamic, Financial and social
impacts of each energy source have to be thoroughly examined, especially for
possible interfuel substitution. ' : '

35. 1In African countries, substantial energy investments will be required
in future to provide for expansion or development of domestic resources and
many of these investments will have to be rade by external sources. However,

" the Governments -should also encourage investments by the public and private

sectors.



