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ENERGY ACTIVITIES IN AFRICA

SECTION 1

THE CASE FOR ENERGY ACTIVITIES IN AFRICA

1.1 VHY ENERGY ACTIVITIES ARE IMPORTANT

Energy issues continue to be important in determining the

development of countries in Africa. This realitv is not
recognized bv thosc who do not deal dircctlyv with energy
partly due to impressions that the fall in international
solved manv of the problems and due to a general lack of
with the manv energyv dimensions of overall development.

always
matters,
energyv prices
familiaritv
Amongst the

important factors with which USAID staff should be familiar are the

following:

O

at the houschold level . particularly the lower income
households which are important tvargeted beneficiaries of USAID
assistancce, fuel purchases often consume as much as 20 to 30
percent of incomes;

also at the household level, almost any strategy for
increasing household income, particularly rural farm income,
will necessitate changes in energy use - more efficient use
and increcased use of modern energy and/or energy intensive
commodities (fertitizer):

the above is again truc at the firm level; in many sectors
almost anyv strategv for increasing firm productivity and
income will necessitate changes in energv use - correct choice
of energv using technologv, more efficient energy use and
increased use of modern encrgv forms:

at the national level, the energv sector share of the
development budget is usually 25 percent or more; much of this
goes to the power subsector and vet in most cases these
budgets are highlv constrained;

also at the national level, even with lower oil prices the
foreign exchange burden for oil imports continues to be a

ma jor constraint, particularly when viewed from the
perspective of shifts in terms of trade for these countries'’
principal exports;

constrained development budget expenditures and oil import
burdens often result in both o0il product and power shortages
being endemic: some of the shortages are quite costly in
ecolomic terms:

delucia and Associates, Inc.



ENERGY ACTIVITIES IN AFRICA 1-2

many of the public sector firms and insvitutions with
responsibility for energy supply operate poorly; aid in
addition to failing to provide adequate and reliable supplies
needed for development, their losses are often a drain on the
exchequer: and

the environmental /natural resource management problems of
deforestation, soil erosion, etc., which are intertwined with
fuelwood issues. remain serious and are largely unabated.

1.2 DIFFERENT APPROACHES ARE NEEDED AND ARE POSSIBLE

The continuing and sometimes growing nature of the cnergy
dimensions of the development problems argues strongly for different
approaches to solve the problems and

e}

as a result of fiscal burdens and development needs both
governments «and international assistance agencies are
increasingly aware of the nced to consider new institutional,
financial and technical approaches to energy supply:

such new approaches require significantly different assistance
from the multilateral and bilateral agencies:

rather than onlyv conventional energy supplv project focused
lending and technical assistance, increased activities
targeted to policy changes, such as increasing the role of the
private sector in energv supply and fostering more
"commercial-like" opcrations in the parastal supply
organizations, uire needed; and

some of such needed assistance should be integrated assistance
targeted to broader macroeconomic objectives and policy
changes .

1.3 LINK TO AGENCY, BUREAU AND MISSION AGENDA AND THEMES

The need for different approaches to the energy di~ensions of
development needs and the role of development assistance agencies in
stimulating such new approaches very much fit within some of the
agendas of the African Bureau. Specificallv:

e}

Energy use is an excellent example of the Bureau’s Policy
logic, namely the inefficiency of resource use and
insufficiency of resources, both of which characterize energy

use in Africa and constrain economic growth,

deLucia and Associates, Inc.
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o  Bureau policy of helping overcome these constraints by
supporting the development of private markets (bv both private
and public acticus) and supporting the complementary provision
of kev public goods and services logicallyv argues for
activities aimed at the encrgy market which, afrer
agricul ture, is usuallv the largest market in most African
countrics,

o Energy markets encompass the traditional fucels' markets which
arve usuallv totallv unregulated vet onlv sometimes competitive
and rarelv officiont (in either {inancial or cconomic terms).
Energy markets also enconmpass the petroleum product and
electricity markets which are usuallyv totally (but poorlv)
regulated and usuallv uncompetitive, and ravelv efficient (in
either financial or cconomic terms).  Opportunitics for
improvement of zarket porformance are manvy and encompass:

1. regulatory vreform of both prices and market entry;
overcoming constraints of high information and

o

transactrion costs:

3. overcoming limitations of indigenous capital markets;
and

4. increasing the capability and capacity of loca
ENUTIEprensurs .

There are manv development support activities which could be
geared to these four opportunities for improvement of energv
market pevformance. Manv such development support activities
would also be complementarv to other non-energv sector
specific development goals such as those in agriculture,
emplovment ., private sector, envivonment. health, etc.

0 Intersectoral links with energy exist for nearly all sectors,
and for some secctors such as agriculture, industrv and
envivonment . these links are both direct and important. More

of ten than not. adequately designed and implemented
development support activities in agriculture, industrv and
environment should have components with particular focus on
energy and encrgy using technologyv aspects,

o Effective and efficient energv svstems mav have different
plavers engaged in the market starting from upstream sunply or
import to downstream transport and delivervy through to
provision and use of e¢nd-use technology. These plavers mav be
firms and enterprises ranging from small local enterprise to
large multinational firms., emploving both sophisticated
high-technology and mature and often labor intensive
technologyv. Hence, in elergy svstems there are multiple

delucia and Associates, Inc.
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opportunitics for enterprise development and private sector
stimulation. These opportunities exist in both the
traditional and the modern fuels’ companents of the energy
svstem and for {irms both large and small.

The compatibility of aspects of the Africa PBurvau's focus with
many of the development assistance needs is complemented by the
comparative advantage of the U.S. experience and the capability of
S&T/AEY ¢ capacity to draw on this experience.  What 1s needed is the
conception of development assistance activities which, while dealing
with the ¢nergy dimensions of deve opment . are {ocused on such
objectives as cnterprise developmene and improving the efficiency of
marketls and use of resources. Candidates for such activities are

discussed in the next Section.

delucia and Associates, Inc.
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SECTION 2

EXAMPLES OF RELEVANT CANDIDATE DEVELOPMENT ASSISTANCE
ACTIVITIES (WITH AN ENERGY DIMENSION) FOR AFRICA

2.1 INTRODUCTION

The ¢xamples of relevam candidate development assistance
activities (with an vnergy dimension) which are discussed in this
section are not meant to bo exhaustive: rather thev are chosen for a
combination of rhree characteristics:

¢ compat ibility with the Africa Burcau's program themes;:
) S&T/EY's capability to assist in such ¢fforts; and
o the potential to leverage such development assistance efforts

through subsequent actions by USAID, other agencies and the
private scctor,

The examples of reicevant candidate development assistance discussed
below are groupcd as {ollows:

1. activities to support enterprise development and other
interventions which promote more efficient and relieble
end-use encrgy utilizatvion;:

2. acrivitics to support private power generation (and
distribution). with particular focus on small power systems
such as those for market towns: and

3. activities to support more cfficient and reliable market
svstems for the production and delivery of both rraditional
and modern fucls and electricity; a subset of these activities
concern encrgy pricing and othor policev reforms,

2.2 DEVELOPMENT SUPPORT FOR ENTERPRISE CREATION AND OTHER
INTERVENTIONS TO PROMOTE LESS COSTLY, MORE EFFICIENT, AND MORE
RELIABLE END-USE ENERCY UTILIZATION

In African as well as other developing countries, end-use energy
utilization is often quite inefficient and, in some end uses such as
small engines. also unrcliable. In some cascs fuel switching to less
costly options exist but must be organized. Understanding the
structure of the market and roles plaved by firms on the supply side is

delucia and Associates, Inc.
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important in determining what must be done to promote more efficient
and reliable end-use energy utilization. In industrialized country
energy markets onc of the forces. in addition to energyv prices, leading
to more efficient «and reliable end-use enecgy utilization is the firm
which supplics cquipment and scrvices to the end-use customers in the

houschold, industrial or agricul:vre scctors.  Such firms provide both
information and technology (and in some instances financing for end-use
technology retrofit).  In effeet, such service and’or equipment supply

firms lower the information and transaction costs for the end-use

coensumel

In the indusrrialized countrics. such enterprises to provide such
services dnd technology are naturally formed because the market for
such services and cquipment is large enough and because the synergies
ol an abundance ot complementary cquipment manufactuire, debt and equity
financing. tochnical know-kow and ¢ntrevrencurship exist. This is not
the casc in tess developed market situations as 1s the situation in
most African comwnmrics. Yet Che importance of dealing with the
continuing incificient (and unreliable) end-use utilization of , or
switching to. less costly (often domestic) energy forms remains.

In some situations there have beon development assistance

activities almed at the fucl substitution possibilitv. For example, in
Burundi . assistance has helped to develop the production of local peat
and there has been some substitution achieved. Much more is possible

but it requirves aggressive marketing and delivery of services,
technology and peat (delucia and Associates, 1988).

There have also been efforts aimed at the efficiency problem. In
a number of countries. such as Senegal and Cote d'Tvoire, there have
been assistance efforts aimed at the low efficic. of eneigv use in
industry. Generally this has consisted of supporting audits in
end-user firms to identify the inefficiencies and suggest changes. 1In
other instances the assistance has been to provide training and
equipment for a particular end user (such as cngine repair for an
agricultural parastatal). Other than effecting limited
housekceping/behavioral changes or equipment improvement at a
particular enterprisc, such limited assistance efforts are often
inadequate to effect broad-scalc market-wide changes in the absence of:

! reinforcing policy reforms if needed: and

o establishing {irms which provide services and technnlogies to
fill the needed market.

It is to effect such changes that the possible development
assistance activitics outlined below is aimed. Four different, but
analogous development assistance activities are outlined below, cach

doLlucia and Assoniates, Inc.
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aimed at the crearion of firms to meet the needs of improving the
end-use energy efficiency and/or reliability for specific end users.
In each case, as preliminary steps, it would be necesszary, if not
dore previouslyv. to examine:

1. the critical policy and regulatory factors, such as energy
prices «nd debt financing availability for technology
retrvofits, which would impact the viabilitv of such new

enterprises;

2. analogous experience from e¢lsewhere, both industrialized and
developing countries, that could be uscful in designing and
implementing such enterprises:

3. the likelv size and profitability of the market for the
services and tcchnology te be offercd:

4. ddentification of cxisting fivms and/or entrepreneurs who
might provide part ol the starting basis for such enterprises;

and

5. & feasibilitv analvsis for enterprise creation and an
implementation plan including how., through development
assistance ofiorts, initial business plan and enterprise
start-up will be accomplished.

In the following paragraphs. the creation of firms to serve particular
end-usc energy market niches are discussed as is the type of
enterpriscs most likelv needed.

2.2.1 Firms to Provide Energy Conscrvation Consul=ing Services
and Mechanical and Electrical Scervices and Equipment:
Focus on_Industrial Process Heat

Experience in a number of industrialized and developing countries,
including exawples in Africa. indicate that industrial process heat end
use is inefficient. Howcever. the opportunities for savings (from both
financial and economic perspectives) are often not taken advantage of
due to exchange incificiencies: high risks/uncertainty, high
transaction costs. and lack of information.' Neither energy ecnd

'These high transaction costs are usually not adequately reflected
in conventional discounted cash flow analvsis that examines the return
(economic or financial) of potential conservation investments. In the
case of industrial ¢nd users. there is almost always a high scarcity
premium placed not just on capital but also on senior technical and
managerial timc. Given the absence of knowledgeable suppliers of

deLucia and Associates, Inc.
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instrumental in suppnrting this networking in East Africa and there is
a role for transfer and cross fertilization of this cexperience with the
experience that cxists in other west African markets. There is finally
the great need to go bevond such networking to assist existing and
potential entropreneurs. 1t is important that anyv development
assistance efforvs to assist entrepreneurs focus as much on the broader
small business development issues as thev do on the specifics of the
technologyv. Such offorts would fit ideally within the mandated
micro-enterprise initiatives that arce to be part of Mission activities.

2.3 POWER FOR MARKET TOWNS

The provision of electric power to rural communities is a distant
dream for much of Africa. Crid extension is unprofjtably expensive and
few countrices have managed to install, operate and maintain a far-flung
system of isolated divsel generators.  The logistical difficulties have
proven overvhelming for short-stalfed and poerly funded central
electricity anthoritics.

The private scctor can provide power to rural communities, given a
suitable regulatory climate. accoss to information, and ability to
import requisire cqguipment . There are few easier wavs to stimulate
entreprencurial enterprise than through fostering the provision of
electric power to market towns, electric power that is often an ad junct
to & primary business based on shaft power. such as many
agro-processing activitics.

Unlike other development assistance activities suggested in this
report, power for market towns is currentlv a focus of discussicn
within the Africa Burcau. Possible examples that have been cited in
these discussions include such specific cases as Liberia and Sudan.
The opportunities for such initiatives exist throughout Africa.
Special cascs of interest would be situatiens in which the private
power svstem could be developed from renewable energy sources. This is
the case, for example, in the Sudan and Swaziland sugar mill based
scheme that las alrcady been the focus of S&T/EY e¢fforts, but other
renewable opportunitics abound. For example, in Ethiopia and Cote
d'Ivoire. earlier World Bank/UNDP work has identified significant
agro-industrial and forest products residue based resources that might
be the basis for electrificarion of adjacent towns. TIn some countries
unexploited hvdro is an option (as in Madagascar and Guinea}. and in
some countries (e.g.. Zambia and Zaire) surplus existing hydro power
might be the basis for private investment in distribution only.
Smaller scale private power systems have been successfullv developed
elsewhere. Some examination of rhese successes and their
characteristics might be useful background for such jnitiatives in
Africa and other possible next steps appear warranted and are outlined
below.
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2.3 1 Do:cument Privare Power in Asia

In a few countrics of Asia. such as Pakistan. Nepal and Indonesia,
entreprencurs have seiced the opportunity to generate and sell
electricity to cager customers. These entrepreneurs have found a
regulavory "gap" and have scrambled to supply a demand. In most cases
the entveprencurs themselves nveded shaft or electric power and found
it profitable to sc¢l]l encess to neighbors.,

Docwmentation of theso sxperiences would illustrate some sets of
conditions ‘mder which entreprensurs have grasped mavket
opportunitics.  The tollowing countrics’ experiences should be
examined, to be supplomented by other countries if deemed appropriate:

. Pakistan has scen areas in the Karachi/Sind region supplied
with clcerriciry by businesses that bought used diesel
generators [rom scrapped ships and instalied them, together
with @ rudimentary distribution svstem, in towns not served by
the public nwtilicy.

b, Nepal cnconrages private owners of water turbines. installed
for rice and maize processing. to generate electricity at
night for salc in the villape. Government subsidies, loans
and technical assistance are availlable for such schemes.

c. Irdonesia has a diversified. decentralized rural
electrificarion situation. In the past manv towns and
villages have received power from private businesses that
either scld excess power or generated power specifically to
sell as their primary activity,

2.2.2 Document African Experience and Constraints

For selected priority African countries, there is a need to
identify the critical factors inhibiting private power develcpment in

“The countries cited are ones in which there are "small™ private
power systems: other developing countries also have "large" systems
such as the Indian electric power companies which arve part of the Tata
group of companire For other examples and a discussion of the
possible roles of the private sector in electric power supply see Roth
(1987,. particularly Chapter 3.

dofucia and Associates, Inc.
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isolated (off-the-grid) market tcwns. These ceuld be either towns with

no power supply or towns with defunct central authority power plants.

This rask vicws power supply through the cves of prospective
entrepreneurs.  Thelr identification of constraints to enterprise
establishment is of kev importance. Included in this task are the
following issucs:

a. povornment policy jegarding rural power supply
b. existing reguiacions regarding rural power supply, e.g.,
pricing. tcchnical stendards, quality of service
credit availabilicy
d. cquipment iapory provedurcs and barrviers
€. availability of teehnical Information
availabilitv of trained installation. operation and
maintenance technicians
§. governmental receptivity to altered policy and regulations
to facilitats priviate sector development of market town

9]

power .

2.3.3 Small Hvdropower Assessment

Atrica’s wealth in hvdropower potential is frequentlyv noted (World
Bank. August 1484): however. for a number of reasons. hvdropower
exrlolitation on 4 large scale must proceed deliberatelv. On the other
hard. spall hvdropower development oppertunities abound (Zairve. Guinea.
Chacd). and the special casce of hvdropower as a basis for vnrivate market
town clectritication schemes was menticred above (Madagascar).

An advantage of small hvdropower development is the relatively
short time from scheme inception to power production. Given a
taverable Institutional framework. private entrepreneurs can generate
and distribute clectricity from small hvdropower. They can do this in
some countries using a significant fraction of locally manufactured
components, thus stimulating private enterprise in the mechanical and
electrical egquipment trades. In the shovt run, morcover, there will be
created a demand for U.S. equipment and expertise and an edge on what
could prove to be a vast Africa-wide market for hvdropower and
¢lectrical svetem equipment .

It is time. thercfore. for generalizations about hydropower to
vield to an asscssment of the small hvdropower potential in countries
of particular intercst to USAID in Africa. Such an assessment should
estimate:

a) potential (for units under 500kW) by geographic region
within each se¢lected countiv:

delucia and Associates, Iluc.
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b) most likelv technology choice for each region:

¢) charvacteristics of demand (in relation to supplyv) within
cach region. including shaft power demand;

d) the institiwional policy and regulatory framework for small
hvdropovyy development within each country: and

¢) needs and recources within each country for training,
information. equipment manufacture and repair, and project
financing.

A first step should be to review data assembled in the past and
studies undertaken both by USAID and other agencies (both international
donors and local institutions). based upon the assessment for Africa,
selected feasibility studics can be prepared for one or two countries

(see Section 2.3.95).

2.2, 4 Market Potential

One output of Task Two (Section 2.3.2 above) is identification of
countries with promising policy and regulatory climates. Tor this
subset of selected countrics, market potential needs to be assessed in
order to estimate potential impact of a project, training needs,
information needs, capital financing requirements, equipment
manufacture and import requircments.

Most of this task can be accomplished through examination of
populaticn and industrial consuses. Rapid survevs of selected market
towns to ascelrtain approximate measures of demand and willingness to
pav will also be necessary.

The greater the extent to which this activity can be undertaken

with the cooperation and participation of potential entrepreneurs, the
more successful the implementation of the project is likely to be.

2.3.5 Project Feazibility Study

Based on the tasks outlined above, for one or more selected
African countries with promising regulatory climate and satisfactory
ma-ket potential. the technicil. financial and institutional needs for
project implementation need to be detailed.

The first step is a careful examination of the specific policy and
regulatory changes requivred to implement a pilot project. This will
necessitate, in most cases, institutional changes to be detailed in the
feasibility studyv.

delucia and Assocjates, Inc.
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Because a major argument for private sector development is that
the market will dictate appropriate technical choices. it will be
counter-productive to over-detail the technical design of the project.
Sufficient detail is neccssary, however. to identify:

a. indicative equipment import requirements
b. lccal manufacturing opportunitics

¢. training needs

d. information/extension neecds

Most interesting would be & mix of two power supply options, e.g.,
diesel and micro-hvdropower. depending on the specific conditions in
the selected coumtries.

Finallv., financing needs careful attention both from the
points-of-vicw of entrepreneurs’ requirements and of alternative

institutional arrangements,

2.2.6 Market Town Electrification - Pilot Project(s)

The feasibilivy studv (Task Five) identifies technical, financial
and institutional vequirements to support private power supply in a
selected country. This is the basis for a project paper. It is
expected that A.1.D. support to such a pilot project would include the
following:

a. assistance with necessarv policy, regulatory, and
institutional changes:

b. identifyv potential entreprencurs and assistance in

developing a business plan:

assistance in organizer debt and/or equity financing;

training of potential entrepreneurs and technicians;

import of equipment; and

establishment of a monitoring and evaluation system to

track prcject progress. identify problems early and

evaluate lessons of relevance to replicability to

other countries,

oA n

2.4 DEVELOPMENT SUPPORT AIMED AT THL MORE EFFICIENT AND RELIABLE
FUNCTION OF THE MARKET SYSTEMS FOR PRODUCTION AND DELIVERY OF BOTH
TRADITIONAL AND MODERN FUELS AND ELECTRICITY

Electricity and fuels’ supply and delivery arc embodied in market
systems in all countries. As mentioned above, these markets may be
largely unregulated but still not necessarilv competitive or efficient
as is the cave for traditional fuels. The markets may be regulated and
noncompetitive and vet inefficient as is often the case for modern

delucia and Associates, Inc.
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fucls and electricitv.  In the current environment of scarce resources,
African commtries canrot affora such inefficiencies. as these markets
represent large financial flows from both a national, houschold ov firm
perspeotive.  Dbovelopmont sssistance efforts aimed at reducing these
ineificicncices apprar to e warranted.  For electricity and petroleum
fuels (and gas or coal ), as well as for traditional fuels, the
following steps wonld be involved in designing and inplementing such
targeted development dssistance:

o

o examindgtion of the market ovganization with particular
emphasis on the role and cost structure of plavers involved
(in clecrric power there mav be onlv one plaver) with each
distinct link (production/import. vefining ov gencration,
transport/distribution and retailing) on the supplv side (some
of this mav be available Trom existi ng studies);

o comparative technical and cost analvsis of cach link in the
market svstem to identity inefficiencive and
non-competitivene 5o

o} determination of the feasibility of regulatorv, pricing,
market entry promotion or other interventions to decrease
inefficiencies identificd: and

o support for the implementiation of such interventions.

Likely areas of incfficiencies that will be identified and possible
interventions that might be the target of development support are
outlined in the following discussion which examines separately
petroleum (and gas and ceal). power and traditional fucl svstems.

2,401 Improving the Cfficiency of Modern Fuels (petroleum, gas
_Svstems

and coal ) Marks

In the current interndtional oil price envivonment the
in-country costs of refining (if done). storage, transport and retail
marketing can often represent more tharm half of total petroleum

product costs to the consumer (exclusive of taxes). Efficient systems
are ones vhich minimize both the offshore/import costs (FOB and CIF)
and the in-country costs. Studics such as those under the World

Bank/UNDF have identified inefficiencies in beth the offshore and
in-country components or these market svstems as generic problems in
many countrics all over the continent (e.g.. Gsbon, Congo. Sierra
Leone. Gambia and Burundi). Remedies can inclade:

o regulatory reform such as (i) allowing more competition in
both offshore (procurement) and in-country components of the
particular fuel svstem, (ii) allowing more private refining

delucia and Associates, Inc.
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and/or marketing companies to operate or in cases where
private firms arc excluded opcning the market. and (iii)
ailowing new/additional local firms with compatible experience
(e.g.. transport companics) to enter sopments of the market.

o pricing reform (if not some degree of deregulation with prices
onlv regulatred in terms of upper limits) to make differential
prices (bv scctor and regional markets) more closelv reflect
differential costs of serving those markets: and

0 where therc arc domestic resources or options to competitivelv
import other fucls (gas. coal). introduce rogulatory and
investment reforms and allow market entry and technologyv

. \ 5!

a
transfer to foster competition between fucls,

These arce areas in which the U.S. has a strong comparative advantage.
while USAID development activities in support of such changes have not
been cxtensive, thare have been some efforts in other countries. In a
number of instances USAID has focused on reforms in analogous
in-countrv distriburion and markecing of energv intensive commodities
such as fertilizor.  Civen the greater financicl tlows 1o fucls markets
(in cowparison to fortilizer) and tho great scope for improvement,
development assistance initiatives appear warrantod

2.4.2 Jmproving the Cfficiency of Traditional Fuels Market

Svstems
oY Stels

Traditional fucls svstems are of great importance for at least the
following reasons:

o after agricultural commodities, these are usuallv the markets
with the greatest financial {lows in most non-oil producing.
low income developing countries:

0 thev are rthe source of household fuels for the majority of
peoplec in Africa;

0 their production, conversion (charcoal making), transport,
storage and marketiig provide much employment and represent
the capture of financial fl-ws that would otherwise (if
substituted bv modern fuels) 50 overseas; and

3 . .
In some instances, the investment rules and regulatory changes
required to attract the necessary foreign technology and investment may

delLucia and Associates, Inc.
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o where supply is based on natural forests, generally this
resource is being exploited/depleted at alarming rates and
presents critical but almost intractable resource management
and refulatory problems.

Traditional fuel svetems often exhibit a number of inefficiencies in
resource usc. Amony, them are:

L. In economic terms, piven the last factor cived above. such
svstems arce incfticicent in that the financial price (at the
point of tree cutting) is below the economic ¢fficient price

1

-
as defined t

woone that reflects trnwe resource Costs.

?.  Lack of knowledye, vapital or other constraints prevent the

introduction ol "new”™ supplics such ds briquettes made {rom
agricultural reosidues,

3. Downstream conversion (charcoal production) uses inefficient
technology duc to:

a. lack of knowledpe regarding more efficient technology;

b. insufficient capital (on the part of artisanal groups or
small firms) to ecmplov more efficient technologv: or

c. regulations which inhibit the use ol such technology
(often churcoal making is done 1llegallv).

4, Other downstrcam market components are inefficient due to:

3

Jack of knowledge regarding such questions of optimal
moisture content at which to transport and market wood

(moving watcr versus moving more dry mass),

b. insufficient capital or lack of financiallv stronger
markct plavers. such as government entities, to "make a
market" in the woodfuel commodities as is often done in
foodgrain cereals: buv during surplus periods (e.g..
before the start of rainv season) and sell during
shortage periods (ec.g.. later in the rainy season);

be quite significant. This can be rhe case with domestic natural gas
or low grade coal, both of which are likelv onlv viable for local
markets and ther onlv at high investment costs and/or with specialized
small scale technologies (e.g.., compressed natural gas).
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In Senegal:

"Deteriorating power supplv. Rehabilitation...required...
The distriburion svstem in the Dakar region has not been
adequately expanded or properlv maintained. resulting in poor
quality of service at high (about 16 percent) losses."

Similar themes recur in ncarlv all countries.

Total svstem lesses in the Nigerian Electric Powor Authority
svstem avre 40 perecent and 1t has been estimated by rthe World Bank rthat
a reduction of one percent in svstem losses is worth over USS 2 million
per vear to the urility. Thus, there Is a big pavoff by paving
attention to improving power svstem olficiency. (Such efficiency
improvements yenevallv translate inte reliability improvements as well,
further Increasing the impact, particularly for kev industries.)

Several activitices can be preposed to improve the situation:

1) power svstem officiency strategy studies and pilot
projecrs,

2) emphasis on cost recovery to improve the financial

situation of utilitics,

establishment of spares stores in instances where the

government and the utility agree to institutional reforms

that will facilirate efficient allocation and replenishment

(WS
~

of spares,

4) teechnical assistance to selected utilities in developing
modified technical standards to cffect substantial (20-40
percent ) cost savings in distribution svstem coustruction,

5) supporit of new instirutional arrangements such as
performance contracting between utilities and the private
sector and botwern utilities and the government in order to
improve power svatem officiency, and

6) arranging the financing of rehabilitation work.

Discussion of ecach of these aetivities is presented below,

1. Power Svetem Efficiensy Strategy Studies and Pilot Proijects

The first ¢ffort needed in anv countryv is an efficiency
improvement strategyv studv that identifies initial issues affecting
power svstem efficiceney and reliabilityv., Because all urilities in
Africa are likely to need inputs in the categories of technical
assisvance, training. spare parts, rehabilitation. personnel policy
changes, cost recovery/pricing policy changes and import or foreign
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exchange availability, to merclv list these as needs leads to monetary
cxpenditures with lTittle assurance of ¢ffective sequencing,
interactions among interventions or institurional change.

As a conscguence the stratepy study recomnended here disaggregates
the power svetem of o cclecred country of high priority to 4.1.D. into:

Ao peneration. transmission, distribution, revenue collection:
b. urban, pori-urban, raral; and

C.ovegions.,

For each power svatem component an ¢stimate is made of cfficiency
and returns to investmoent 1o needed inputs such as training, T.A.,
sparce parts. vcehabilitation, or fmproved management procedures
(re-organization. MIS. accounting. <te.)  From these estimates a
strategy can be devcloped and implemented.  Important inputs to this
work would be the UNDP/World Bank ESMAP studics on power svstem
efficiency or loss reduction in over 10 countries in all regions of
Africa.

Some or all of the following activities mav complement such a
STrategy.

2. Emphasis on Cost Recovery to Improve the Finuncial
Situation_of Utilities

Most utilities in Africa, particularly those whose generation is
thermal bascd. suffoer from scvere financial deficits beccuse of failure
to recover a significant fraction of costs.’ They thus become a
purden on the general budget and are forced to neglect maintenance and
other "postponable" cxpenditures,

Sometimes the need s fou pricing policy changes and tariff
structurc reform.  Such changes are often required not only for
financial reasens but also to promote more efficient resource
allocation and cquityv. (For e¢xample, it is normal for general revenues
to be used to subsidize provision of clectricity to the rich; this is
inefficient., inequitable, and financiallv disastrous.) Bevond tariff

"Hvdro based utilities also have fiscal difficulties. However, in
some cases. utilities discributing hydro based electricity have been
relicved from the direct fiscal burdens of large under utilized hyd»o
capability: the fiscal burden lying either with government or special
authorities.
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reform is the difficulry ot collection for power consumed. In some
cases stealing, briberyv and lack of political will combine to
effectivelv nullifv the advantage of e¢ven a weli-defined tariff. In
many instances meters arc not installed (or utilized) for any but the
largest customers, and billing and accounting procedures are
unsvstematic at best,

The solution to this problem is different in each countryv but its
analvsis and the proposai of solutions are necessarv ingredients to any
serious efforv to improve svstem efficiency. As we shall discuss
below., one approach to a solution is performance contracting with local
firme whe Jdo coilections and share in increased collection revenues.

3. Establishment of Spares Stores

Another straightforward activity for A.T.D. is the financing of
the import of spave parts and the establishment of & spare parts
inventorv. Such an activity should be of interest to U.S. firms.
Other developuent apencies arce funding such stores in, for example,
Cape Verde, Mali. and Togo.

This activity only makes sense if it is consistent with a nountry
power svstem of ficicney strategy study and if it is accompanied by
policy and insvitutional veforms that will facilitate future allocation
and replenisnment of spare parts. For cxample, it mayv have to be
contingent upon changes in import and foreign exchange allocation
pelicy Lo ensure that spares inventories can be maintained.

4. GCost Savings Through Modified Standards

Many countries in Africae have inherited technical standards for
urban and rural distribution svstems that result in substantial
over-design. Cost savings. due to modified standards, are likely to be
significant (20 to 40 percent according to a recent study in Pakistan).
thus facilitating investments in svstem rehabilitation.

To examine the viability of different technical options, design
studies must be carried out for generalized cases within specific
countries.

Options include cheaper poles, economic conductors, single phase
systems, conversion of LT to HT lines. matching of transformer capacity
with demand, and conversion to higher primary voltage.

deLucia and associates, Inc.



ENERGY ACTIVITIES IN AFRICA 2-19

Planning and design crireria, equipment and material
specifications. standards and :uidelines, all must be examined in the
context of this activity,

Arranging the Financing of Rehabilitation Work

(g}

Major rehabilitation work is a noed in most if not ail power
svstems in Africa. A 1.D. can plav a useful role in assisting with the
arranging of international financing for such work., as the work is
identified as critical in the countrv power svstem c¢fficicncy strategy

studv discussed above.

6. New [nstitutional Arrangemerts such as Performance

Cont racting

When the circumstances are sach that it is clear that "things just
are not working and are ot oor near cvisis conditions" rhere is
sometimes a greater recoptrivivy to make the sipnificant and often
ditficult changes to alleviate the problems. This is clearly the case
with respect to probloms with power utilitics in Africa. Reporredly in
at least onc casc utility management responsibility has beon put in
the hands of o vteam supplicd b oa biluteral Buropean donor and in two
other countricve negotiaiions arce orpoing which mav Jead to the foreign
utilitior taking on the utility management rele.  Other changing
institutional arrangements deserve scrious consideration and some are
being considered with the assistance of the World Bank and others.

Some chinges are geared to fostering morc "commercial or business like™
operating, norms by the public utilities; other options are to increase
the rolte of the privete scetor in anv or all aspects of the power
svstems - generation, transmission, distribution or commercial (billing
and collection, ete ). These are areas in which U.S. experience and
expcrrvisce, which Iincludes both private and public utilities and
impertant regulatory and contractual changes to stimulate more
efficient energy markets, could be most helpful te African utilitics.

A possibic approach to lower cost generation is to allow rhe sale
to the grid of private generation or cogeneration supplies as fostered
in U.S. encrgy markets by federal legislation (PURPU). Other
institutional, regulatory and contractual changes also appear
promising. One such promising approacli to improving the operational
efficiency of clectrical utilities in Africa is threugh energy
performance contracting. Energy performance contracting mav in some
countvies be w solution to the widespread problem of government
controls intervfering with efficient utility operation. There are
currently two principal tvpes of performance contracting. In the U.S.,
contractors eficet savings in energy consumption for industrial and
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commervcial facilities in exchanpge for a share of the savings. In
develoeping countries, performance contracts have been proposed between
government s and utilitvics whirchy utilities commit to efficiency
improvements in cxchange ftor incieased auntonemy with respect to

salarics, procurcment and opcrations derisions,

Although the idea of performance contracting between an LDC
utiltivy and & private firm has net been tested in practice, the promise
Ts sutficiently aivractive 1o me:it serious attention as an approach to
power svstem officieney lmprovements and to private enterprise
development. There js g clear role for U.S. development assistance to
help African governments and utilitices consider these and other

institutional and regulator changes.
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