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PREFACE
 

This report is a revised version of an earlier report (No. 88-i2), with the same title,dated June 1988. Revisions were made to the earlier report in response to commentsreceived from the Regional Economic and Development Services Office for West andCentral Africa (REDSO/WCA), for whom the report was prepared. The major changein the report is that it has been expanded to cover five additional countries: CentralAfrican Republic, Congo, Equatorial Guinea, Gabon, and Sao Tome and Principe.Information about these countries has been incorporated into the body of the reportand all of the exhibits, and summaries of their energy situations have been preparedand included in Annex B. In addition, since completion of the earlier report, moredetailed information about Liberia was obtained. Therefore, Annex B of this reportincludes a more complete summary of Liberia's energy situation. Finally, minorchanges were made to the report introduction (page 1,para. 2) concerningREDSO/WCA's responsibilities and request for S&T/EY assistance. 
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ENERGY IN WEST AND CENTRAL AFRICA: ISSUES, PROBLEMS, AND DONOR 
ACTIVITIES 

I. INTRODUCTION 

West and Central Africa has the lowest energy consumption per capita of any region inthe world and faces a number of serious constraints to ensuring adequate, affordable,and reliable energy supplies to fuel the region's economic growth and development.
These constraints include fuelwood shortages which are already affecting 130 millionpeople in 34 African countries (including Southern and Eastern Africa), a cripplingdependence on imported fuels, inadequate, unreliable, and inefficient electricity
supplies, and a shortage of skilled manpower to plan and implement least-cost energy
policies and programs. 

The U.S. Agency for International Development's (A.I.D.) Regional Economic andDevelopment Services Office for West and Central Africa (REDSO/WCA) is
responsible for the provision of specialized program advice and assistance to A.I.D.
missions and offices in 24 countries of West and Central Africa (Exhibit 1). 
 In theexercise of his responsibility, REDSO/WCA's Energy Officer has requested thatA.I.D.'s Office of Energy (S&T/EY) provide background information on the energysituation in these countries and the activities of bilateral and multilateral donors in theregion. This information will be used to help identify appropriate and effective energyactivities for A.I.D. and to ensure that A.I.D's energy assistance in the region
complements other donors' activities. 

To assist in this effort, RCG/Hagler, Bailly, the prime contractor for S&T/EY's EnergyConservation Services Program, has prepared this summary of the energy situation inthe region and the energy activities of oher donors. 

Data Sources 

In preparing this report, RCG/Hagler, Bailly reviewed the available literature and data on energy in Africa and contacted bilateral and multilateral donors to obtaininformation on their energy assistance programs. Most of the bilateral donorscontacted did not have information on their energy programs in their Washington, D.C.offices. Letters have been sent to these donors' (e.g., France, Germany, Japan, UnitedKingdom) home offices requesting infGrmation on their energy programs.
information will be forwarded to S&T/EY when it is received. 

This 

The literature reviewed included: 

RCC:1Hagler, Bailly, Inc. 



EXHIBIT 1: REGIONAL ECONOMIC AND DEVELOPMENT SUPPORT OFFICE -WEST AND CENTRAL AFRICAN COUNTRIES 

Benin 
Burkina Faso 
Cameroon 
Cape Verde 
Central African Republic 
Chad 
Congo 
Cote d'Ivoire 
Equatorial Guinea 
Gabon 
The Gambia 
Ghana 

Guinea (Conakry) 
Guinea-Bissau 
Liberia 
Ma!i 
Mauritania 
Niger 
Nigeria 
Sao Tome and Principe
Senegal 
Sierra Leone 
Togo 
Zaire 

RCG/Hagler, Bailly, Inc. 



2 
ENERGY IN WEST AND CENTRAL AFRICA 

* The Joint UNDP/World Bank Energy Sector Management Assistance
Programme's (ESMAP) country energy assessments and activity and project
reports 

* World Bank and African Development Bank project appraisal reports 

* Annual reports and project summaries of bilateral (e.g., Canada, Denmark)
and multilateral (United Nations Development Program, EEC) donor 
agencies 

* United Nations Energy Statistics Yearbook 

* Studies on energy in Africa by the International Development Research 
Center (Ottawa) and the World Bank 

* A.I.D. Congressional Presentations 

A complete list of sources is presented in the bibliography in Annex A. 

In general, published information on energy in West and Central Africa is sparse and of uneven quality, and there are very few regional studies. The most complete sources ofcountry energy information are the ESMAP energy assessments. However, someassessments (e.g., Gambia, Nigeria, Senegal) are up to five years old and therefore
somewhat dated. 
 In addition, ESMAP has not conducted assessments for Cameroon,Central African Republic, Chad Equatorial Guinea, or Mali, countries on which thereis also very little energy information from other sources. A.I.D.'s Energy Initiatives forAfrica program produced a series of short, unpublished briefing papers on the energysituation in each country. However, most of these papers were prepared in 1983 and
 
are also somewhat dated.
 

Organization of the Report 

This report is divided into four sections, including this introduction, and twoappendices. Section 2 presents an overview of the energy situation in the region andsummarizes the key energy issues and problems that emerged from the literaturereview. Section 3 discusses the energy assistance programs of major bilateral andmultilateral donors. Section 4 makes some very preliminary and generalrecommendations for targeting A.I.D.'s energy activities in West and Central Africa.Annex A contains a bibliography of sources consulted to prepare this report. Annex Bpresents a brief surnmary of the energy situation in individual courntries for whichinformation was available. These country summaries are generally based upon the
ESMAP energy assessments. 

RCG/Hagler, Bailly, Inc. 
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II. THE ENERGY SITUATION IN WEST AND CENTRAL AFRICA 

This section describes the general energy situation in the 24 West and Central Africancountries and summarizes the region's major energy issues and problems. Overviews ofthe energy situation in specific countries are presented in Annex B. 

Energy Resources 

West and Central Africa has substantial energy resources, including hydro, oil, gas, coal,uranium, biomass, solar and wind. However, these resources are distributed veryunevenly, and t number of countries, such as Burkin, Faso, the Gambia, Guinea-Bissau, Mali, and Mauritania, have a very limited resource base to meet their energy
needs. 

Hydro is the most widely distributed energy resource, with large hydroelectric potentialfound in a number of countries, including Benin, Congo, Cote d'Ivoire, Ghana, Guinea,Senegal, Sierra Leone, Togo, Zaire. Zaire has 32 percent of Africa's total exploitablehydro resources. However, much of the region's hydro potential has not beendeveloped. For example, in Cote d'Ivoire only 20 percent of the hydroelectric potentialhas been harnessed. The countries with the largest oil reserves are Nigeria, Cameroon,Gabon, Congo, and Cote d'Ivoire. Smaller fields exist in Benin, Ghana, Guinea-Bissau,Niger, Senegal, and Zaire. There are natural gas rese es in all of the oil-producingcountries. Proven reserves are around 1,000 billion m in Nigeria, and 100, 85, and 12billion cubic meters, respectively, in Cameroon, Cote d'Ivoire, and Gabon. Much
smaller fields are reported in Ghana and Senegal. 
 There are some small coal deposits
in Nigeria and Niger, but most of Africa's coal resources are located in eastern and
southern Africa. Niger has large reserves of uranium, which are being developed for
export. Some uranium has been found in Nigeria and Mali. 

Biomass resources -- particularly wood and agricultural residues -- are the most
important energy source for most the region. 
 However, as discussed below, West and
Central Africa's forests are being depleted at an alarming rate and deforestation has
become one of the region's most serious problems. Still, a large share of the region'senergy potential from biomass, primarily agricultural residues, remains untapped. Forexample, 500,000 toe of biomass residues are generated annually by agroindustry andsawmills in Cote d'Ivoire, of which only one-half has been tapped for energy use. 

Given the region's geographic and climatic conditions, there appears to be significantpotential for harnessing solar energy. In Burkina Faso, there has been some testing ofsolar water heaters and photovoltaic (PV) pumping for village and livestock watersupply. Mali has a larger program, with over 100 PV pumping stations, lighting,refrigeration and communication systems, over 200 urban passive water heaters, and 
some solar dryers. 

RCG/Ftagler, Bailly, Inc. 
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Energy Production 

The region's oil producers are Benin, Cameroon, Congo, Cote d'Ivoire, Gabon, Nigeria,and Zaire. Only Cameroon, Gabon, and Nigeria are considered major oil producers.Of the primary fuels other than wood, all of the hydro, most of the gas, and some of theoil and coal are used to generate electricity (see Exhibit 2). Hydro accounts for most ofthe capacity in Cameroon, Congo, Cote d'Ivoire, Ghana, and Zaire, and a significantshare in Central African Republic, Gabon, Liberia, Mali, and Nigeria. The remainingcapacity is oil-fired except in Niger (coal) and Nigeria (coal and natural gas). Industrialautoproduction is important in Ghana, Ivory Coast, Liberia, and Sierra Leone.
Estimates of annual fuelwood production per capita (including wood used to make
charcoal) range from 0.1 to 1.5 m3 for 11 of the 24 West and Central African countries(Burkina, Cameroon, Cote d'Ivoire, Ghana, Guinea-Bissau, Liberia, Mali, Niger,Nigeria, Senegal, and Sierra Leone). Wood production data are generally less reliable 
than data for other fuels. 

Energy Consumption 

Energy consumption in most countries in the region is dominated by an almostcomplete reliance on imported petroleum fuels for meeting the energy needs of the
modern sector (with the exception of Cameroon, Congo, Gabon, Nigeria, and Zaire)
and on fuelwood for meeting household needs. 
Exhibit 3 presents the composition of
total energy requirements in each country. 

The principal energy requirement in most countries is for household cooking, whichdepends almost completely on fuelwood, charcoal, and other biomass resources. InBurkina Faso, houx.6hold cooking accounts for 90 percent of primary energy
consumption. In Guinea, households account for 73 
- rcent of energy consumption.Households account for 90 percent of energy cons!' ;rion in Guinea-Bissau and 86 
percent of final energy demand in Sierra Leone. 

The most striking feature of energy consumption in Africa is the use of non-commercial 
energy, primarily fuelwood, but also agricultural residues. Non-commercial energyaccounts for about 80 percent of total energy consumption in Sub-Saharan Africa. It isused to meet the energy requirements of both households and small-scale industries inrural areas since other forms are either unavailable or too expensive. Firewood
provides 90 to 98 percent of the energy needs of rural people. Forest resourcescurrently satisfy 86 percent of the gross energy requirements in Benin. In Burkina Faso,over 91 percent of primary energy requirements are met by domestic biomass energy, ofwhich. fuelwood accounts for 84 percent and crop residues account for 7 percent.Fuelwood accounts for 81 percent of total energy consumption in the Central AfricanRepublic. In Ghana, wood meets 73 percent of primary energy demand. Fuelwoodaccounts for 89 percent of total energy supply in Guinea-Bissau and 87 percent in 

RCG/Hagcr, Bailly, Inc. 



Exhibit 2
 

1985 NET INSTALLED CAPACITY OF ELECTRIC GENERATING PLANTS
 
IN WEST AND CENTRAL AFRICA
 

Country
 

Benin 


Burkina Faso 

Cameroon 


Cape Verde 

Central African Rep. 

Chad 

Congo 


Cote d'Ivoire 

Equatorial Guinea 

Gabon 


Gambia 


Ghana 

Guinea (Conakry) 


Guinea-Bissau 

Liberia 


Mali 


Mauritania 

Niger 

Nigeria 


Sao Tome & Principe 

Senegal 


Sierra Leone 

Togo 

Zaire 


-- = not applicable 

(in MW)
 

Total 


15 


40 


570 


4 

30 


38 

149 


1163 


7 

200 


11 

1060 

175 


7 

325 


56 


55 

65 


4025 


6 


180 


106 


36 

2166 


Thermal Hydro
 

15 -

40 -

73 497
 
4 -

10 20
 
38 -

29 120
 
278 885
 
6 1
 
75 125
 
11 -

108 952
 
125 50
 
7 -

244 81
 
36 20
 
55 -

65 -

2125 1900
 
4 2
 

180 -

102 4
 
32 4
 
55 2111
 

Source: United Nations Energy Statistics Yearbook 1935
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Exhibit 3
 

1985 ENERGY CONSUMPTION IN WEST AND CENTRAL AFRICAN COUNTRIES
 

Country 
 1985 Total Energy
 

Requirements
 

('000 TJ)
 

Solids Liquids Gas 
 Primary Tradition-
 TOTAL
 

etec. al 
Fuels
 

Benin 
 -- 4 -- 41 45
Burkina Faso 
 0 6 
 -- 0 63 
 69
Cameroon 
 0 122 -- 27 80 
 229
Cape Verde 
 0 1 
 -- 0 -- 1Central African Rep. 
 -- 3 
 -- 0 29 
 32
Chad 
 0 3 
 - 0 30
Congo 
- 4 0 3 

33 
16 23
Cote d'Ivoire 
 -- 55 -- 17 81 
 153
Equatorial Guinea 
 "" 1 
 -- 0 4 
 5
Gabon 
 " 30 8 3 
 12 
 53
Gambia 


-- 2 -- 0 7 
 9
Ghana 
 0 26 -- 36 
 71
Guinea (Conakry) 
-- 0 

133 
-- 12 30 
 42
Guinea-Bissau 

-- 1 
 - 0 4 
 5
Liberia 

-- 21 -- 3 37 
 61
Mali 

-- 6 -- 0 45 
 51
Mauritania 


0
Niger 
0 8 -- 0 8
2 8 
 36
Nigeria 

-- 1 47 
2 404 220 
 26 857
Sao Tome & Principe N/A N/A 

1509
 
N/A N/A N/A 
 N/A
Senegal 


-- 31 0 40 71
Sierra Leone 
 0 8 
 75
Togo 
-- 0 83

0 3 
 -- 1 6 
 10
Zaire 
 9 32 -- 53 275 
 369
 

NOTES
 

Solid fuels: hard coal, 
lignite, peat, coke, oil shale
 
Liquid fuels: crude petroleum, natural qas liquids, petroleum products
Gases: natural gas, gasworks gas, coke-oven gas, blast furnace gas
Primary electricity: geothermal, hydro, nuclear, wind
Traditional fuels: 
fuetwood, bagasse, charcoal, animal, vegetal, and other wastes
 

less than 0.5 of the unit specified (i.e., less than 500 TJ) or nit 
o- = not applicable 
N/A = Data not available 

Source: United Nations Energy Statistics Yearbook 1985
 

0 
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Niger. Biomass energy sources account for 86 percent of total energy consumption in 
Zaire. 

The transport sector is often the major consumer of petroleum products. For example,transport accounts for 50 percent of petroleum product consumption in Guinea-Bissau,59 percent In Cote d'Ivoire, 74 percent in Mali, 74 percent in Nigeria, 53 percent in SaoTome and Principe, and 59 percent in Sierra Leone. 

Industry accounts for a major share of commercial energy consumption in the region.For example, industry accounts for 31 percent of total commercial energy consumptionin Cote d'Ivoire, 39 percent in Gabon, 79 percent in Togo, and 55 percent in Zaire.However, this is dominated by industry's consumption of electricity, which approachesand sometimes exceeds 50 percent of total electricity consumption (Cote d'Ivoire: 30percent, Gabon: 55 percent, Liberia: 73 percent, Niger: 48 percent, Zaire: 86 percent). 
There is a very low level of electrification in West and Central Africa, which is a majorconstraint upon industrialization. For example, in 1985 only about 3 percent of Zaire'spopulation has access to electricity. In Ghana, less than 10 percent of the populationhas access to electricity supplies. Per capita electricity consumption in Sub-Saharan
Africa overall is 35 to 75 times lower than in industrialized countries.
 

Key Energy Issues and Problems 

Most 	countries in West and Central Africa face the dual problems of inefficient andunreliable energy supplies and inefficient end-use of both commercial and traditional
energy. A key problem is the lack of investment capital, particularly foreign exchange,
to finance energy supply and development. In addition to financial and economic
problems, technical (e.g., lack of skills) and environmental factors (e.g., limited
 resource base) are major constraints on the energy sector.
 
The key energy issues and problems that emerged from the literature review and that
 
generally apply to West and Central African countries are:
 

" Lack of adequate and reliable data for energy planning 

* 	 High dependence on imported oil (with the exception of Nigeria, Cameroon,

Congo, Gabon, and Zaire)
 

* 	 Deforestation and fuelwood shortages 

* Power system inefficiency and unreliability 

* Poor petroleum sector procurement, marketing, and distribution systems 

RCG/Hagler, Bailly, Inc. 
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Lack of skilled manpower and adequate institutional frameworks, to plan
and implement energy policies and programs 

* 	 Inefficiency of energy end-use: flelwood and charcoal in the householdsectors and petroleum products and electricity in the industry, buildings, and 
transport sectors 

" 	 Inefficient pricing policies (although a number of countries have taken stepsto rationalize their energy pricing systems since the energy assessments were 
conducted) 

These issues are discussed in more detail below 

Lack of Data 

The analytical basis for making energy decisions in West and Central Africa isinsufficient. Energy consumption statistics are generally not reliable or complete
enough for analysis, forecasting, and planning. There is a serious lack of energy
consumption data disaggregated by sector and subsector (e.g., households, transport,
industry), and very sparse data on non-commercial energy consumption. Somecountries still do not have comprehensive energy resource surveys (e.g., Mali). There isnot enough information on fuelwood problems. Surveys are required to understandwood and charcoal consumption patterns, as well as the determinants of substitution
between these and other fuels. A more careful evaluation of fuelwood policies is also
required, concentrating on the lessons learned from supply and demand side programs. 

Dependence on Petroleum Imports 

Although a few countries are net oil exporters (i.e., Cameroon, Congo, Gabon, Nigeria,
Zaire), most are very dependent on imported petroleum (Exhibit 4) and face serious
problems in obtaining foreign exchange to finance their energy imports (due to
depressed prices for major export commodities and debt servicing). In many cases,petroleum imports supply all of a country's non-woodfuel energy needs (e.g., BurkinaFaso, the Gambia, Guinea Bissau, Mauritania, Niger). With a limited resource base,these countries' have few options for reducing their dependence on importedpetroleum. The net balance of energy trade is negative for almost all countries, withthe possible exceptions of Cameroon, Congo, Gabon, Nigeria, and Zaire. 

Deforestation and Fuelwood Shortages 

Wood and charcoal are the most important rural cooking fuels in all countries, and thedepletion of wood resources has become a serious problem. Most fuelwood isconsumed with an efficiency of only 5 to 10 percent, resulting in forest depletion of 

RCG/Hagler, Badly, Lxc. 



Exhibit 4
 

DEPENDENCE ON ENERGY IMPORTS
 

Country 


Benin 

Burkina Faso 

Cameroon 


Cape Verde 

Central African Republic 

Chad 


Congo 

Cote d'Ivoire 

Equatorial Guinea 

Gabon 

Gambia 


Ghana 


Guinea 


Guinea-Bissau 

Liberia 


Mali 


Mauritania 


Niger 


Nigeria 

Sao Tome & Principe 

Senegal 


Sierra Leone 

Togo 


Zaire 


Net Energy Imports As
 
% of Merch. Exports (1985) 1/
 

N/A
 
60 3/
 
1 2/
 

N/A
 

1 2/
 
N/A
 

1 2/
 
10 3/
 

N/A
 
N/A
 

27.4 3/
 
9 2/
 

N/A
 

N/A
 

16 2/
 
55 2/
 

8.6 	 3/
 
3 2/
 

N/A
 
N/A
 

17 2/
 
26 3/
 

10.4 	 3/
 
12 2/
 

N/A = Not applicable or not available
 

1/ Source: World Development Report 1987

2/ Indicates figure for year other than 1985
3/ Source: International 
Monetary Fuvd. Internationat Financial
Statistics. 
January 1988. 
 For Burkina, data is for 1984.
Figures represent petroleum imports as a percentage of total 
exports


for 1985.
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about 4 million hectares per year. Fuelwood shortages already affect 180 million
 
people in 34 African countries.
 

According to the World Bank almost all of West and Central Africa faces fuelwood 
shortages: 

Yery serious fuelwood shortages: Burkina Faso, Chad, Cote d'lvoire, Mali,
Mauritania, Niger, Senegal 

Serious fuelwood shortages: Benin, Cameroon, Cape Verde, Congo, EquatorialGuinea, Gabon, Gambia, Ghana, Guinea Bissau, Liberia, Nigeria, Sao Tome
and Principe, Sierra Leone, Togo, Zaire' 

The only countries not facing seriou.s fuelwood shortages are Central African Republic
and Guinea. 

There is an urgent need to increase fuelwood production and improve utilization ofcook stoves. However, across countries there is a lack of institutions and manpower toadequately manage the countries' forest resources. Few countries have management

plans for the rational exploitation of forest resources.
 

Power System Inefficiency and Unreliability 

Serious technical inefficiencies and unreliability of power supplies are widespread in
West and Central Africa and the quality of electricity service has declined in recent
years. Problems include operations and maintenance problems, poor management,
financially troubled public utilities, lack of spare parts, transmission and distribution
losses, lack of skilled manpower, and in many cases, tariffs that have not been
adequately adjusted to reflect economic costs. 
 In Nigeria, for example, frequent poweroutages have resulted fr( n a lack of spare parts, inadequate operational supervision,and poor maintenance. In Liberia, there are problems of a low power factor and adistribution system which suffers from overloaded transformers and poor connections.
Electricity !osses in Cape Verde are about 38 percent. 
 In Guinea Bissau, over half of
the installed generating capacity is out of service and about 40 percent of the electricity
produced is lost (and stolen) in the distribution network. Electricity losses in Liberia
are 35 percent of generation, of which 20 percent is due to unbilled customers and 15
percent is due to technical losses. In 1986, less than half of Sierra Leone's installedgenerating capacity was in service and between one-third and one-half of the electricitygenerated was being lost in technical and non-technical losses; consumers wereexperiencing frequent and prolonged supp,, interruptions. In Ghana, diesel stationsand distribution line systems are in poor working order due to a lack of spare parts 

World Bank. Deforestation, Fuelwood Consumtption, and Forest Coaservation ih Africa: An Action
Program for FY86-88. January 27, 1986. 

RCG/Haglcr, 13-illy, Inc. 
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resulting from foreign exchange shortages. Isolated stations are old and unreliable anduneconomic to keep in service. In Senegal, there has beer a serious deterioration inthe power supply system, The largest power plant needs to be rehabl'itated and theother main generating facility is inefficient and obsolete and should be replaced. TheDakar region distribution system is poorly maintained, resulting in poor quality ofservice and high losses (16 percent). The Gambia Utilities Corporation's distributionlines and transformers are overloaded and the country's power facilities need to be
expanded and rehabilitated. 
 III Zaire, nearly all power plants, especially isolated
 
thermal and hydro facilities, need rehabilitation.
 

There is an urgent need for programs in power plant rehabilitation, transmission anddistribution loss reduction, and technical, economic, and managerial training. 

Poor Petroleum Sector Supply, Marketing and Distribution Systems 

Ther is a great need to improve the procurement, marketing, and distribution ofpetroleum products. Despite the decline in internationai petroleum prices since the
early 1980s, petroleum imports have remained a burden on most African economies.
Supply systems are often inadequate, adding to the costs of petroleum. 
 In BurkinaFaso, for example, petroleum supply is high cost because of high ex-refinerv prices andlong and inefficient transportation links. Another problem is that with no crackingcapacity (other than Nigeria), refineries are severely limited in their ability to meet thedemand for middle distillates, which has generally grown much faster than the demandfor heavier fuel oil. Restructuring of refining capacity has been suggested both becauseof problems in the output-demand mismatch and because of chronic underutilization. 

Lack of Skilled Manpower and Institutional Frameworks 

Across all countries, there is a serious lack of personnel in the energy sector withadequate technical, financial, economic, managerial, and energy planning skills. Insome cases (e.g., Zaire), manpower problems are the main constraint to efficient energyplanning and management. Lack of technical expertise in the power sector in manycountries has resulted in the high losses and unreliable electricity supply. For example,functional illiteracy is pervasive in the Gambia Utilities Corporation and Niger's utilitylacks managerial, technical, and financial personnel. Senegal's energy institutions lackqualified personnel, especially in economics and finance and in specialized areas such 
as wood and household fuels. 

Many countries (e.g., Benin, Sierra Leone, Togo) lack a central government
organization responsibie for formulating and coordinating energy policies. There is ageneral lack of consitent energy planning and development for petroleum, power, and
forestry in all countries. 

RCG/Hagler, Bailly, Inc. 
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Inefficiency of Energy End-Use 

Inefficient energy end-use in the household, transport, buildings, and industry sectorswas identified as a problem in all 24 countries. Firewood is the main energy source andis consumed with very low levels of efficiency (5 to 10 percent). Conversion losses incharcoal kilns range from 60 to 90 percent. There is a great potential to increase the
efficiency of fuelwood and charcoal utilization. 
 In addition, much of the agroindustrialresidues are wasted, offering a large underutilized potential for energy use. In Ghana,for example, substantial amounts of residues from the wood processing industry are
currently wasted. 
 These r-sidues could be used to generate steam at the mills and to
produce charcoal and sawdust briquettes for urban commercial and domestic
 
consumption.
 

In the industry and buildings sectors, outmoded and poorly maintained equipment andsuboptimal techniques in energy use result in large energy losses. According to theWorld Bank, energy efficiency in the industrial sector in Ghana is low and could be
increased by at least 15 percent through housekeeping measures. However, policy,
institutional, economic, and financial constraints limit the effectiveness of anygovernment program to rationalize energy use in Ghanaian industry. In Niger, theconsumption of electricity in buildings has increased rapidly in recent years and isinefficient due to dilapidated equipment and poor operating practices. Thc VorldBank estimates that 40 percent of electricity corisumption for air conditioning could besaved through more efficient equipment and practices. 

Inefficient Pricing Policies 

In many countries electricity tariffs and prices for petroleum products and fuelwood donot reflect real economic costs. This problem is especially serious for countries facingserious fuelwood shortages, where fuelwood prices are low and households have noincentive to use woo6 efficiently. A number of countries have been rationalizing tariffsand petroleum product prices as part of structural adjustment programs. 

RCG/Hagler, Bailly, Inc. 
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III. DONOR-SUPPORTED ENERGY ACTIVITIES IN WEST AND CENTRAL 
AFRICA 

The donors that are the most active in the energy sector in West and Central Africa arethe World Bank, the African Development Bank, the United Na'ions, and theEuropean Economic Community. Bilateral donors such as the Canadian InternationalDevelopment Agency (CIDA) and the Danish International Development Agency(DANIDA) offer direct energy sector assistance and also participate in ESMAP. Otherbilateral donors, including the French, British, German, and Japanese, support energyprojects in West and Central Africa, but detailed information was not available at thetime this report was prepared. Exhibit 5 summarizes the major donors' past, present,and prospective energy activities in the region. This list is not exhaustive and is basedsolely upon what was readily available from published sources. 

World Bank 

The World Bank is the largest donor to the energy sector in West and Central Africa.The World Bank supports energy activities through two mechanisms: 1) IBRD and IDAloans and 2) Joint UNDP/World Bank ESMAP program energy assessments, energyrelated preinvestment activities, and technical, institutional and policy assistance. 

Between 1978 and 1982, the World Bank lent an annual average of $26.9 million for oil,gas, and coal projects in West Africa (excludes Zaire) and $58.6 million for powerprojects. The lending program for 1983 through 1987 is summarized below: 

SECTOR 1983 1984 1985 1986 1987 

Oil, gas, coal 36.0 51.0 2.6 --- 15.0 

Power 24.0 30.0 15.5 48.0 6.3 

Total 60.0 81.0 18.1 48.0 21.3 

Source: World Bank Annual Report 1987. 

The ESMAP program was started jointly by the World Bank and the United NationsDevelopment Programme in 1983, as a companion to the Energy Assessment Programwhich was established in 1980. ESMAP is supporting financially and technically bydonor countries and bilateral and multilateral organizations. ESMAP is currentlycarrying out activities in more than 50 countries, including all West and Central Africancountries except for Cameroon, Chad, and Equatorial Guinea. 

RCG/Hagler, Bailly, Inc. 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

REGIONA L/CEN-
TRALLY FUNDED 

Years 

1982-89 

Mills 

7.3 

USAID 
Projects 1/ 

Energy In it ia tives for 
Africa (EIA) (698-0424) 

Years 

1987 

UNDP/WB ESMAP 10/ WORLD BANK11/MilsL Projects Years MiLLS 

Regiona l Seminar on Reducing 
electric power system Losses 

Projects 

................................... 

1987- 14.0 Natural Resources Manage-
ment Support (698-0467) 

1988-

1987-

0.6 

0.2 

Optimizing Petroleum Supplies
in Sub-Saharan Africa 
Ecole Superieure Interafri-

Forest Resources Management 
(936-5519) - TA & training prospect 0.1 

caine de t'Electricite (ESIE)In-Depth Training Study 
Guidelines for Utility Man-

Benin 
!985 

agement & Bitting 
Energy Assessment 1982-86 5.0 TA to Petroleum Sector Project 

1985-87 18.0 Seme Oil Field Phase I Develop

1985-90 2.6 
ment Project

Forestry Project, including 

Burkina Faso 1981-86 4.66 Forestry Education & 1986 Energy Assessment 

1985-89 

1980 

15.0 

14.5 

planting & strengthening of 
Forestry & Water Department

Mangbeto Hydroelectric Project 

Rural Afforestation 

1985-

1987 

1.00 Development (686-0235)Southwest Region Refor-
estation (686-0934)
EIA: Economics Training 
Program for Forestry/Nat-
ural Resource Managers 

1986prospect 

1988-

0.1 

0.7 

Technical Assistance ProgramPetroleum Supply Management 
Study 2/

Urban Household Energy 
Strategy 3/ 

Cameroon 
1983-88 7.0 Forestry Project, includes plan-

Cape Verde 
1984 

1988- 0.3 

Energy Assessment 

Household Energy Strategy
Study 

1988- 8.0 

tations, institution-building 

Water sector project which in
cludes fornulatio of energy 
master plan, rehab of infra-

Central African 
Republic prospect 

prospect 
0.3 
0.4 

Energy Assessment 24/ 
Household Energy Strategy 
study 

1958-

prospect 

4.0 

8.0 

structure, and tariff studies 12/Infras,-ucture Rehab project which 
includes improving efficiency ofenergy sector by financing spareparts & other materials & TA 13/ 

Power: Construction of regulatory/ 
storage dar on M'BALI river 
strengthening of pewer utility 

prospect 15.0 
in tech & financial operations 19/
Forestry/Environment: Aerial 

Chad 
prospect 0.5 Household Energy Strategy 

Study 
prospect 30.0 

photography, forest inventory,
forest management plan, forestryprotection, institutional development and technical assistance 2/ 
Petroleum-to support implementa
tion of least cost product supply 

prospect 5.0 

system & provide TA to strengthengovernment management of sector14/
Petroleum exploration 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

Congo... 

Years MillS 
USAID 

Projects 1/ 
UNDP/WB ESMAP 10/ 

Years Mitts Projects. . . . . . . . .P 

... .. ... .. ... .. ... ... .. ... .. ... .. ...1988 Energy Assessment 
prospect 0.3 Power Development Plan,inct.

data collection, demand on 
toad forecast, optimization, 
recomaendations for invest-
ment decisions 7/ 

prospect 0.3 Power efficiency 

IBRD/IDA 11/ 
Years MiRt D PosM.. roje c t s 

... .. ... .. ... .. ... ... .. ... .. ... .. ... .. 
1980-86 5.0 Petroleum Sector Technical 

Assistance 
1987-89 4.0 Second Technical Assistance Pro

ject, includes formulation of 
more effective petroleum develop
ment strategy 

Cote d'Ivoire 1986-88 

1987 
1987 

0.3 EIA: National Energy Conser- 1985 
ation Planning 1987 
EIA: Natural ResourcesEconomics Workshop
EIA: Charcoal production prospect
project design prcspect 

0.8 
0.1 

Energy Assessment 
Improved Biomass Utilization 
--Pilot Projects usingAgroinclustriat Residues 
Power Efficiency TA 5/ 
Power Systems Efficiency 

Study 6/ 

prospect 100.0 

1981-87 33.0 

1985-90 31.3 

Energy Sector Adjustment 
Operation 15/

First Power t oject, includesequipment, planning studies,
overhaul of generators 
Second Forestry Project, includes 
plantations, strengthen institu
tions 

1983-88 2.4 Petroleum Sectcr Technical Assist

1984-90 6.0 
ance 
Technical Assistance Project, in-

Gabon 
1988 
prospect 0.8 

Energy Assessment 
Natural Gas Development 

ctudes forestry specialist 

Gambia 1979-86 1.58 Guribia Forestry (635-0205) 1983 

1985 

1985 
1985 

Energy Assessment 
Petroleum Supply Management 

AssistanceSolar PV Applications 
Solar Water Heating Retrofit 

1987-

1988-93 

7.0 

7.0 

Water Supply/Etectricity- includes 
Banjut electricity system rehab, 
TA & training
Water Supply & Electricity Project 
includes improvement of distrib. 

1981 

1982-88 

system, generation capacity expan
sion, rehabilitation, TA to 
strengthen utility, training 
Energy Credit, includes financing
transformers, cable & spare parts
to begin rehabilitation of T&O1.5 Energy Project to develop strategy
for accelerated hydrocarbon ex-

Ghana 
1986 

1988-
1988-
1988 

prospect 

0.2 
0.3 
0.1 

0.9 

Energy Assessment 
Improved Charcoa! Production 
Improved Charcoal Stoves 
Industrial Energy Rationit-

ization 8/ 
Industrial Energy fA 2/ 

1983-

1983-87 

1984-87 
1986-91 
1987-92 

26.0 

11.0 

6.9 
28.0 
6.3 

ptordtion, & strengthen power 
& forestry sectors 
Forest industries rehabilitation 
Energy Project, includes petroleum
exploration, TA to petroleum corp.
& Nat't Energy Board, energy info 
center, studies on petroleum
pricing, renewables, minihydro,
natural gas
Refinery Rehabilitation & TA 
Power System Rehabilit&tion 
Northern Grid Extension 

prospect 45.0 ECG Fifth Power Project 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

Guinea 

Years 

1983-86 

?-1986 

MittS 

0.65 

USAID 
Projects 1/ 

Appropriate Technology 
(cookstoves) (675-0208) 

Cormunity Forestry 

Years 

1986 
prospe-ct 

UNDP/WB ESMAP 10/ WORLD BANK11/MiltS Projects MiLlS 
Energy Assessms.nt 1984-87 8.0

0.5 Household Energy Strategy4/ 

11/Years 

Petroleum Exploration Promotion, 
also includes TA to improve re

1986-90 8.0 
Liability of electricity serviceSecond Power Engineering & TA, 

prospect 35.0 

includes repairs to Banea dam & 
assessment of sites for hydro
electric development
Power It: exploit hydro resources 
& reduce oil import bitl; provide 
power utility infrastructure for 
industrial & commercial activity;transmission facilities; increase 

Guinea-Bissau 
1984 

1985 
prospect 
prospe.ct 

0.1 
0.2 

Energy Assessment 

Recommended TA Projects
TA to Power Sector 2/
Charcoal Production/Utiliz. 

1981-86 

1983-87 
6.7 

12.8 

reliability; extend access to 
service 19/ 
Petroleum Exploration Project 
Second Petroleum Explor. Project,
includes institutional support & 
training & pricing study 

Liberia 1984-86 0.3 EIA: Er rgy Planning 
Advisc: 

1984 
1985 
1988 0.2 

Energy Assessment 
Recommended TA Projects 
Power Efficiency 8/ 

1978-87 
1981-87 
1986-90 

6.0 
5.0 
2.6 

Forestry Project 
Petroleun Exploration Promotion 
Second Petroleum Sector TA Project 

Mali 1978-83 
1985-88 
1983-

1986-

1987 

4.5 
0.66 
1.66 

15.50 

Renewable Energy (688-0217)
Vite Woodstoves (688-0237)
Village Reforestation 
(688-0937) 
Forestry Sector Develop-
ment (688-0235) 
EIA: Economics Training
Program for Forestry/Nat-
ural Resource Managers 

prospect 
prospect 

0.3 
0.5 

Energy Assessment 
Household Energy Strategy 

prospect 40.0 Power It- Policy & institutional 
reforms, & financial restructuring
to improve performance of energy 
sector. Includes construction of
transmission line, reinforcement 
& extension of distribution system
rehab of hydro plants & diesel 
units, TA, training, spare parts, 
studies 16/ 

1983-88 24.0 Power/Water Project, includes de
velopment of master plan, invest
inents, institutional development, 

1984-89 7.6 
manpower assessment 
Biomass Alcohol & Energy Efficien

1986-91 6.3 
cy
Second Forestry Project, includes 

Mauritania 
1985 

1988- 0.3 

Energy Assessment 
Household Energy Strategy 

Study 

1982-87 

prospect 
3.0 

5.0 

TA, institutional development,
wood plantations, pilot rural 
forestry schemes 
Petroleum Exploration Promotion 
Energy Technical Assistance, incL. 
petroleum exploration potential,
implementation of household fuel 
strategy, power expansion plan 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

Niger 

Years 

1980-

1989-

Mit$-

4.44 

6.00 

USAID
Projects 1/ 

Forestry & Land Use Plan-
ning (683-0230) 
Natural Resources Manage-
ment (683-0262) 
EIA: ECOWAS Energy Audit187Training in Utiits 

Years 

1984 

1986 
prospect 

prospect 
1988 

W.ORLD BANK 
UNOP/UB ESMAP 10/WOLBAKMiLtS Projects Years 

Energy Assessment 1988-94 
Status Report

0.1 Energy Efficiency in B~dgs2/ 
0.3 HousehoLd Energy Strategy6/ 
0.5 Improved Urban Cookstoves9/ 

IR/D1/
iB/D Poc 

31.5 Energy Project:firewood conserva
tion, substitution of energy sour
ces, renewabLes development, elec
tric power conservation, Least cost 
power supply, increase capabili
ty to administer petrol. explor. 

1985-a8 7.5 Power Engineering & TA Project
helping define least-cost power 
development program, training, 

Nigeria 1982-88 10.1 

institutional study 
Second Forestry Project 

prospect 
1983 

0.7 Energy Strategy Assistance 
Energy Assessment 

1980-87 
1982-87 

100.0 
100.0 

Lagos Power Distribution Project
Sixth Power Project, includes 
transmission lines, substations, 
transformersspare parts,rehabil

1986-89 
1987-95 

25.0 
71.0 

itation,master plan study
Gas Technical Assistance Project
Forestry II Project, to strengthen 
Forestry Department & project 
states through TA & training, 
afforestation, plantation manage

prospect 350.0 
ement, new plantations 
Power VII- Program to comwnercial
ize power authority. Includes T&O 
system improvements; rehab of 
generation and transmission 

Sao Tome 

cipe 

& Prin-
1985 Energy Assessment 

prospect 17.0 
facilities, TA, training 26/
Refinery Rehabilitation 25/ 

Senegal 1986-

1979-86 

1987 

10.00 

3.43 

Reforestation & Soil 
Conservation (685-0283) 
Fuelwood Production 
(685-0219)
EIA: Economics Training 
Program for Forestry/Nat-
ural Resource Managers 

1983 
1985 

1984 
1988 

1988 

3.0 

0.3 

Energy Assessment 
Industrial Energy Conserva-
tion Study 

Status Report 
Industrial Energy Conserva-

tion 9/ 
Urban Househe'd Energy 

Strategy 9/ 

1987-91 20.0 Energy Sector Rehabilitation, 
including extension & rehabili
tation of T&D networks, TA to 
implement Electricity Authority's
rehabilitation program, training, 
managerial & financial rehabiLi
tation, industrial energy 
conservation program, petroleum 

1983-88 9.5 
pricing studies 
Petroleum Exploration Project 

? Power Engineering & TA Project
to develop energy plan & re
organize the sector 

1982-87 9.3 Forestry Project, includes planta
tions, farm forestry, training 

Sierra Leone 1987 EIA: ECOWAS Energy Audit 

Training in Utilities 
EIA: Private Charcoal 

Production TA 

1987 

prospect 
prospect 

0.2 
0.4 

Energy Assessment 

Power System Efficiency 7/
Household Energy Strategy 

1982-87 5.0 Power Sector Engineering & TA 
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EXHIBIT 5: 
SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

USAID 


Years UNDP/WB ESMAP 10/
MittS 
 Projects 1/ 
 Years Mi'lS
Togo ------- ------- Projects

------- ------1985-------.------ ------- ------ ---.--- --.
Energy Assessment 


1987 Power Efficiency Improvement

1986 Wood Recovery in Nangbeto 


Lake 


Zaire 1987 EIA: Charcoal productionproject design (for World 
1986 
prospect 0.2 

Energy Assessment 
Kinshasa Power Distribution 

Bank) 
prospect 
prospect 

0.2 
0.2 

Program Review 4/
Power subsector institutions 
Isolated power systems 

prospect
prospect 

0.2 
0.3 

Electricity marketing
Kinshasa Power System Effi-
ciency 

IBRD/IDA 11/
 
Years MilLs 

Year.Mitt$.roject Projects
 

1982-85 
 2.0 
 Power Engineering & TA, helped
 

Togo & Benin complete preparations
 
for Nangbeto Hydroelectric Project
 
improving power sector planning,
 
institution building, accounting
1985-89 
 15.0 Nangbeto Hydroelectric
prospect 15.0 
 Power Rehabilitation: Rehab & ex
tension of distribution system;
 
spares & equipment, TA & training
 

19/
 

prospect 40.0 

prospect 67.0 

Power III- Scope to be defined 19/
Energy I- High priority items of
 
power utility's investment pro
gram 16/


1987-90 41.9 
 Second Power Project, includes
 
rehabilitation, T&D rehab main
tenance, strengthen uti i 
 ny


1983-87 
 19.0 Shaba Power System Rehabilitation
 
Rehabilitation of electric gen
erating stations & T&O system of
Shaba region, strengthen capabil
ities of utility, financial assis
tance to Ministry of Energy to
 

1983-
Launch National Energy Commission
45.0 
 Ruzizi II Hydroelectric Project

(with Rwanda & Burundi), includes
 
dam, power station, transmission
 
Line, tariff study
1984-88 3.5 Petroleum Sector Technical Assist.
 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country AFRICAN DEVELOPMENT BANK 20/ 
 Mitts UNDP 21/
Years Mitts EUROPEAN COMUNITY
Projects 
 Years TOTAL 
 Projects

REINLCN----------------------------------------------------------------------------------------------------------------------------------
TRALLY FUNDED
RAL/FNED-
 1982-86
1986 1.00 Regional Solar Energy Center 1981-90
0.04 Developing program for Mati,Mauritania,Senegat:2 dams
one for hydroelectricity (co

strengthening natural 
 (financed w/bilateral donors)
 
resources management
 
capabilities in Africa
 

Benin 1988-90 

1982-

8.8 

10.6 

Electric Energy Generation & 
Transmission Dispatching:w/
Togo. Construction of main 
substation for network 
Water & Electricity Supply 

1985-88 

1981-86 

8.12 Nangbeto hydroelectric TA & 
training

0.98 Forestry resources develop
ment 

1982-
1983-

14.2 
19.6 

in 9 District Main Towns 
Firewood Plantation 
Nangbeto Hydroelectric dam 

Burkina Faso prospect 34.9 Construction of hydroelec-
tric dam and power station 

1978-86 1.00 Forestry resources develop
ment 

(still under study) 

Cameroon 
1986 0.14 UNDP/FAO Review & Planning 1983 Hydropower Station-loan from 

Mission for Forestry Sector European Investment Bank ECU 
Cape Verde 

1986-88 1.34 Preparatory assistance for 
development of hydro res-

1985-
25 miLlion 
Wind einergy application 
demonsntrations 

ources 

Central African 
Republic 

prospect 8.2 Extension of Bangui electric 
network, incts construction 
of substations, transformer 
stations, tools & electrical 

prospect 36.9 
equipment 22/
Construction of M'BALI hydro

1988- 14.1 
electric dam 23/
Bangui power rehabilitation 

Chad prospect 1.2 Study of electricity market, 
tariffs, and forecasts for 
future generating stations 
Terms of reference to be 
prepared in 1988. 

1983-86 
1985-90 

1985-87 

0.24 TA to petroleum sector 
6.07 Preparatory assistance for 

development & exploitation 
of rural hydro resources 

0.89 Support/strengthen forestry
activities 



EXHIBIT 5: 
SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

Congo 

Years 
AFRICAN DEVELOPMENT BANK 20/
MittS Projects Years 

1981-87 

MiLLS UNDP 21/ 
TOTAL Projects 

2.3 Forestry development 

EUROPEAN COMMUNITY 

Cote d'Ivoire prospect 29.9 Reforestation project 
(project evaluated & pre-

sented to Board in 1987) 

1982 Electricity
Ec Monitoring Station 
ECU 11 million 

prospect 48.0 Energy sector Lean 

Equatorial Guinea1988- 21.2 Construction of 10 micro 
electric generating stations 
23/ 

1979-86 

1985-87 

1.5 Emergency Assistance in 
ELectricity Sector 

0.1 Support to Ministry of 

Gabon 1988- 44.3 Electrification btwn Libre-

Industry (Energy) 

prospect 16.6 
vitte and Port GentiL 
Power interconnection 

Gambia prospect Strengthening water & etec
tricity services, including
line Loss reduction through
reinforcement & rehab of 
distribution system, TA to 
achieve financial viability
Detailed design under 
preparation 

Ghana 
 1987-
 38.1 Electricity network rein-
 1984-87 0.39 TA to National Energy Boara

forcement & extension 	 Petroleum refinery rehabiLita1984-87 
 0.44 TA to National Petroleum 
 tion
 

Corporation 
 1977 	 Hydroelectric dam-European Dev
 
etopment Fund ECU 9 million
 



EXHIBIT 5: 
SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 
 AFRICAN DEVELOPMENT BANK 20/ 
 MillS UNDP 21/

Years EUROPEAN COMMUNITY
 

Years TOTAL Projects

Guinea 
 prospect 8.2 Electricity (planned for 
 1983-87 3.46 Reforestation, Protection & 
 ................... ..............
1989) 


management of 4 sites
 

Guinea-Bissau 1988-

1979-

1978-84 

7.1 

8.2 

4.3 

Rehabilitation & extension 
of thermal power station & 
distribution networks 
Electrification of 7 rural 
centers 
Renovation & extension of 

1979-86 

1986-88 

1.06 Electricity development & 
creation of national elec-
tricity & water organization

0.08 Assistance to public utility 

Financing of power sector 

master plan 

Bissau thermal station 

Liberia 

Mali prospect 11.8 Energy Sector Rehabilitation 

1977-81 

1986-88 
1984-88 

5.9 

1.1 
13.3 

(planned for 1989)
Setingue hydroelectric dam 

Power Transmission Study
Regional Solar Energy Center 

1977-81 

1982-84 

Selingue dam (co-financed) 
Eur. Dvi. Fund: ECU 12 million
Solar Energy Research Center 

Mauritania 

Niger prospect 22.2 Hydroelectric dam for agri-

culture, fish, navigation,& electricity production 

(under study) 

1981 Thermal Power Station - Euro

pean Development 6ank loEr-ECU 10 million 
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EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country AFRICAN DEVELOPMENT BANK U/ 
 MiLLS UNDP 21/
Years MillS EUROPEAN COMMUNITY
Projects 
 Years TOTAL 
 Projects

Nigeria prospect 166.3 
 NEPA Power System Imorove-
ment (planned for 1988) 1979-86 3.20 Development of forest man- 1980
agement capability Lagos Electricity Grid ECU 25
million
 

Sao Tome & Prin
cipe 

Se-egal 1987-

1976-80 

1987-

Rehabilitation of Etectrici-
ty Sector: generation, T&D,
TA & training,industrial en-
ergy conservation 
St. Louis Power Project, in-
creased generation capacity
Rural & urban electrifica

1982-86 

1983-86 

0.64 Forestry training in the 
Central/East region

0.72 Forest inventory in Casa
mance & East Senegal & set
ting up forest cLassifica
tion 

4 rural & 2 urban areas 

Sierra Leone 
1984-87 0.69 Alleviation of fuelwood 

supply shortage in western 
area 

Togo 1986-
1983-

17.3 
19.6 

Forestry Development 
Nangbeto Hydroelectric dam 

1985-89 
1984-86 

0.40 Nangbeto hydroelectric 
0.17 Petroleum exploration 

assistance 
1984-86 0.66 Reforestation in the North 

& forest management 



EXHIBIT 5: 
SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 

Zaire 

Years 

prospect 

prospect 

AFRICAN DEVELOPMENT BANK 20/ 
MittS Projects 

51.2 Rehabilization of hydro 
generating stations. Project 

evaluation in 1989. 
63.0 Electricity II (planned 

Years 

1985-86 

MillS UNDP 21/ 
TOTAL Projects 

0.03 Training of National Elec-
tricity Authority teachers 

1983 

EUROPEAN COMMUNITY 

Two hydroelectric stations 

Eur.DvI.Fund ECU 17 million 

prospect 68.8 
for 1988)
Electricity IV (planned 

1988 
for 1990)
Petroleum Sector Support: 
support petroleum imports & 
reinforce distribution fa

1983-88 18.9 
cilities 
Rural electrification of 

1983-88 
1986-

27.8 
41.3 

Bas-Zaire 
Electrification of Kinshasa 
Katende Hydro power station 
& rehabilitation of Kinshasa 
power network 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 
 OTHER BILATERAL DONORS
 

.....------------------------------------------------

REGIONAL/CEN-

TRALLY FUNDED
 

Benin DANIDA: Hydroelectric power 
generation 

Burkina Faso 1985/86 

1986 

CIDA: Agriculture project in
cluded 1,500 improved cookstov 
GTZ (Germany): Renewables 
DANIDA: Additions to power 
capacity 

Cameroon 1985/86 CIDA: Forestry project 

Cape Verde 1986- DANIDA: Pilot wind energy 
project 

Central African 
Republic 

Chad
 

Congo
 



-------------------------------------------------------

EXHIBIT 5: SUMMARY OF DONCIR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 
 OTHFR BILATERAL DONORS
 

Cote d'lIvoire 1985/86 
CIDA: Rural electrification
 

Equatorial Guinea
 

Ga',on
 

Gambia 
 OOA(UK): 	Fuel-efficient stoves
 
1986 	 DANIDA: Additions to power
 

capacity
 
GTZ: Institutional strengthen
ing of power utility


1984 
 ODA(UK): Power rehabilitation
 
in provinces
 

Ghana
 

Guinea
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Country 
 OTHER BILATERAL DONORS
 

Guinea-Bissau
 

Liberia
 

Mati 
 GTZ (Germany): Renewabtes
 

Mauritania
 

Niger 
 1985/86 	CIDA: Agriculture project in
ctuded supaly of 64,000 seed-

Lings for reforestation
 
GTZ (Germany): Renewables
 

Nigeria
 



-------------------------------------------------------

EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

Country 
 OTHER BILATERAL DONORS
 

Sao Tome & Prin
cipe
 

SenegaL 1985/86 


Sierra Leone 1988 

1986 

Togo 1985/86 

1986-

CIDA: Forestry project
 
DANIDA: Additions to power
 
capacity
 
DANIDA: Briquetting of agri
cultural waste & use of peat
 
DANIDA: Promotion of energy
saving cookstoves
 

GTZ & ODA: Power generation
 
spare parts
 
DANIDA: Additions to power cap
 

CIDA: MuLti-don3r Nangbeto
 
hydroelectic development

DANIDA: Additions to power cap
 

Zaire 
 1985/86 CIDA: $4.1m forestry project
 



EXHIBIT 5: SUMMARY OF DONOR-SUPPORTED ENERGY PROJECTS IN WEST AND CENTRAL AFRICA
 

NOTES:
 
1/ Source: AID Congressional Presentations
 
2/ Detailed identification of activity

3/ Mission has explored issues and initiated task
 
4/ Prospective activity
 
5/ Governinent request received
 
6/ Discussions wi'th government

7/ Activity Initiation Brief (AIB) prepared

8/ Final report distributed to country and donors
 
9/ Reports being drafted

10/ Sources: Information and Status R!ports, December 20, 1987 and April 
1988


Annual Report, June 1988
11/ 	Sources: Monthly Operational Summary of World Bank and IDA Proposed
Projects as of Novemiber 30, 1987, Status of 
IBRD/IDA Projects in
Execution, October 30, 1987, March 31, 
19a8. Project amounts
include IBRD or IDA credit or loan oily, not total project cost
12/ Approved by Executive Directors Novemer 24, 1987.
 
13/ Nego-iations scheduled for March 1988
i4/ Appraisal mission scheduled for March 1988

15/ Appraisal mission scheduled for 1st quarter 1988
16/ Negotiations scheduled for September/October 1988

17/ Negotiations completed

18/ African Development Bank app,-aisal mission under way.


Negotiations planned for 3re quarter 1988

19/ Project preparation under way

20/ Quarterly Operational Summary, September 30, 1987,
1988-90 Indicative Lending Programme, Project Appraisal Reports.
Project amounts include ADF, ADB, and NTF credits & loans only, not
 

total project cost.

21/ 	UNDP Compendium of Approved Projects. 
 Most recent report
30 September 1986. 
Total project cost 
includes governrient & 3rd
 party contributions
 
22/ Preparatory studies completed
23/ Appraisal of project planned
24/ Government request received 
25/ Appraisal completed
26/ Emergency rehabilitation program has been prepared & negotiations

tentatively scheduled for August/September 1988 
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ENERGY IN WEST AND CENTRAL AFRICA 

Over the years, the largest share of the World Bank's lending has been for projects inthe power sector. The World Bank's energy assistance to West and Central Africa has 
included: 

* Country energy assessments 

* Power system expansion, efficiency, rehabilitation, and distribution system 
extension projects (including technical assistance and training) 

* Petroleum sector supply, distribution, and management projects 

Forestry projects, including forest conservation and reforestation, training,
and technical assistance. Forestry components are often included in 
agricultural projects 

Household energy strategies and development and distribution of more 
efficient cookstoves 

African Development Bank 

Most of the African Development Bank's energy projects have been in the power
sector, particularly rural electrification, power plant rehabilitation, line loss reduction,
and distribution system rehabilitation projects. The Bank has also sponsored some
petroleum and forestry sector projects. A major new emphasis in the African
Development Bank's 1988-90 program will be environmental management, including
forestry. All new projects will be subject to environmental assessments.
 

United Nations Development Program 

In addition to participation in ESMAP, UNDP sponsors energy projects in West and
Central Africa in the power sector (primarily technical assistance and training), forestry
sector, and the petroleum sector (primarily training, technical assistance, institutional
 
development), 

United Nations Industrial Development Organization 

UNIDO's energy-related technical assistance to Africa has been steadily increasing.Betweeii 1980 and 1986, UNIDO executed 110 regional and national projects for a totalof $11 million. At the regional level, assistance provided included studies of industrialenergy management, training courses and regional cooperation in the exchange ofinformation and research and development findings. A regional seminar was held onstrengthening capabilities in the field of energy management and planning in industry.It identified the need for integrated national energy-industry planning. Country 

RCG/Haglcr, Bailly, Inc. 
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projects are oriented towards ensuring the supply of energy to industry as well as theestablishment of industries to serve the energy sector. Assistance is also provided tohelp solve the energy problems of rural and small-scale industries. Projects to increasethe efficiency of utilization of indigenous resources and the local manufacture of energyequipment have been initiated in Mali and Niger. UNIDO's future programs will focus 
on: 

1. Measures for improved utilization of indigenous energy resources, including 
new and renewable sources of energy 

2. 	 Possible diversification of energy supplies 

3. 	 Institutional measures for harmonizing national and regional grids 
4. 	 Programs for improved energy management and energy conservation in
 

industrial subsectors and processes, and investment programs.
 

European Economic Community 

The EEC is the sixth largest energy sector donor and energy is the EEC's largest
sectoral program. The EEC provides assistance through the European Development
Bank and the European Development Fur 1. Between 1981 and 1985, the European
Development Fund provided energy assistance of $207 million ECU. The EEC's
energy assistance is heavily weighted toward projects in the power sector. In 1983, 73percent of energy assistance was for hydropower, 3 percent for thermal power, 10percent for electricity distribution, 10 percent for renewables, and 4 percent for "other."In 1984, 26 percent of energy assistance was for hydro, 12 percent for power, 31 percentfor electricity demand, 11 percent for renewablc3, and 20 percent for "other." In 1985,electricity demand received 36 percent of total energy assistance, renewables 26percent, and "other" 38 percent. Ethiopia has been the largest recipient of energyassistance, followed by Kenya and Rwanda. Most energy assistance has been for capitalprojects (80%), while 7 percent has been for studies and assessments, and 2 percent fortechnical assistance. Between 1976 and 1985, 80 percent of energy assistance went topower (of which half was for hydro), 11 percent to renewables, and 7 percent wasunclassified. The EEC tends to concentrate its energy assistance on energy supply inurban areas, particularly electricity generation. A large number of hydroelectric powergenerating stations have been built, often cofinanced with other institutions such as theAfrican Development Bank and the World Bank. There has been little emphasis on
meeting rural energy needs. 
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IV.PRELIMINARY RECOMMENDATIONS FOR A.I.D. ENERGY ACTIVITIES 

West and Central Africa's energy problems are jeopardizing the countries' economicgrowth and development and political stability. Given the nature, scope, andimplications of the region's energy problems and the shortage of investment capital andskilled manpower, there is an urgent need for continued donor assistance in the energysector. In light of the region's economic problems and the limited resource base ofmany countries (which restricts their energy suppiy options), increasing the efficiency ofcurrent energy supply and utilization should be the top priority of donor energystrategies. Energy sector rehabilitation to increase the efficiency and reliability ofenergy supplies and promote efficient energy use is the least-cost solution and offers the 
greatest short-term relief. 

Based upon the general findings of the literature search, the recommendations of theESMAP energy assessments, and the focus of other donors' past, present, andprospective energy activities, the areas where A.I.D. energy assistance is most urgently
needed would appear to be: 

* Data collection and analysis: particularly data on energy consumption byhouseholds, industry, buildings, and transport 

* 	 Technical assistance and training to improve energy planning and
 
management capabilities in all energy subsectors
 

* Forestry management and reforestation programs, including data gathering
efforts (e.g., fuelwood consumption surveys, forest inventories) 

* Development and dissemination of improved cookstoves 

* 	 Power plant rehabilitation and improvements in transmission anddistribution systems (identified by World Bank and African DevelopmentBank as key technical assistance priorities for Burkina, Congo, Cote d'Ivoire,Gambia, Ghana, Guinea-Bissau, Liberia, Mali, Mauritania, Nigeria, Sao
Tome and Principe, Senegal, Togo, Zaire) 
Household energy surveys and strategies (identified by World Bank as keytechnical assistance need for Cape Verde, Senegal, Burkina, Guinea, Zaire,
Mali, Mauritania, Niger, Nigeria) 

Petroleum supply management (developing least cost petroleum productsupply system identified by World Bank as key technical assistance need forBurkina Faso, Cape Verde, Chad, Gambia, Zaire, Togo, Ghana, Guinea,
Mauritania) 

RCG/Haglcr, Cailly, Inc. 



14 
ENERGY IN WEST AND CENTRAL AFRICA 

Promotion of private sector involvement in decentralized energy production
(e.g., World Bank has recommended that Burkina Faso encourage privategeneration of electricity for public supply, that Congo investigate ways toinvolve the private sector in electricity generation, and that Liberia studypower exchange possibilities between the mining enclave and utility;Liberian government has requested a study of privatization of the power
subsector) 

" Energy audits and technical assistance for large energy users to identify andimplement energy conservation and fuel substitution opportunities (e.g.,World Bank has recommended audits of buildings, transport, industry, andpetroleum refining sectors in Nigeria, driver training and industrial audits inMauritania, driver training in Niger, industrial audits in Benin and Ghana,buildings energy conservation programs in Niger and Burkina). There has
been little work by major donors in energy conservation except for ESMAP
work in Senegal. 

* Studies on using agroindustrial residues for meeting energy needs (e.g.,recommended by World Bank in Benin, Burkina, Togo, Senegal) 

Promotion of regional cooperation, especially concerning hydrodevelopment (e.g., Cote d'Ivoire, Ghana, Togo, Benin). Also introduction of new technologies and petroleum procurement. 

A.I.D. cannot provide energy assistance to all 24 REDSO/WCA countries. Rather itshould focus its limited resources on those countries that have the greatest need forenergy assistance and that are priority targets for A.I.D. assistance. Exhibit 6 indicatesthe size of A.I.D.'s actual FY1988 and proposed Fr' 1989 Development Assistance andEconomic Support Funds programs in West and Central Africa, and may be helpful inidentifying target countries for A.I.D.'s future energy assistance. 
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Exhibit 6: A.I.D. ASSISTANCE TO WEST AND CENTRAL AFRICA
 

COUNTRY 
 FY88 ESTIMATED OBLIGATIONS 
 J FY89 REQUEST 
(US$ '000) 
 (
CUS$ '000)
DA ESF TOTAL 
 J DA ESF TOTAL
 

Benin 
 0 
 0 0
 
Burkina Faso 
 2,500 
 0 2,500 
 2,500
Cameroon 0 2,500
20,000 
 0 20,000 
 18,000
Cape Verde 0 18,000
2,500 
 0 2,500

Central African Rep. 

2,500 0 2,500
2,000 
 0 2,000 
 2,000 
 0 2,000
Chad 6,040 10,000 16,040

Congo 6,000 10,000 16,000
500 
 0 500 
 500 
 0
Cote d'Ivoire 500
500 
 0 500 
 500
Equatorial Guinea 850 

0 500
 
0 850 
 1,000
Gabon 0 1,000


0 
 0 0 
 0
Gambia 0 0
3,500 
 0 3,500 
 3,500
Ghana 0 3,500
5,000 
 0 5,000 
 8,000
Guinea 0 8,000
10,000 
 0 10,000 
 12,000 
 0
Guinea-Bissau 12,000
2,000 
 0 2,000 
 2,000
Liberia 0 2,000
10,000 11,000 21,000 
 10,000
Mali 13,000 0 13,000 12,000 
7,000 17,000


0 12,000

Mauritania 3,000 0 3,000 
 13,000 0 3,000
 
Niger 
 20,924 
 0 20,924 
 18,000
Nigeria 0 18,000
11,430 
 0 11,430 
 11,500 
 0 11,500
Sao Tome & Principe 300 
 0 300 

Senegal 300 0 300
22,654 10,000 32,654 
 22,000 10,000
Sierra Leone 32,000
500 
 0 500 
 500
Togo 0 500
3,750 
 0 3,750 
 3,750
Zaire 0 3,750
33,000 
 0 33,000 
 33,000 
 0 33,000
 

Source: USAID Congressional Presentation FY89, Main Volume.
 

DA - Development Assistance 
ESF - Economic Support Funds 
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ANNEX B: SUMMARY OF COUNTRY ENERGY ASSESSMENTS 

This annex presents brief summaries of the energy situation, key energy issues andproblems, and recommendations for priority energy sector activities for countries for
which information was readily available. These summaries are based primarily on tileUNDP/World Bank Energy Sector Management Assistance Program (ESMAP)
Country Energy Assessments, but also draw upon information available in AfricanDevelopment and World Bank project appraisal reports. Several of the ESMAP 
assessments were completed in 1983 and 1984. For these countries (e.g., Nigeria, theGambia) the information presented may be somewhat dated. In addition, for somecountries (e.g., Cameroon, Central African Republic, Chad, Equatorial Guinea, Mali),ESMAP energy assessments have not been carried out and other sources of energy
information were not available. 
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BENIN 

Overview 

Benin has a diversified resource base which, in principle, can meet the country's
projected energy needs. 
 Gross energy consumption isprojected to increase from
840,000 toe in 1982 to 1,600,000 toe in 1998. 
 Fuelwood and agricultural residues arethe most important energy resources in Benin. Forest resources currently satisfy S6percent of gross energy requirements. Although the overall supply-demand balance ispositive, fuelwood shortages have developed in the densely populated southern areas
and the more arid northern zones. 

Benin has offshore hydrocarbon resources and oil production began in 1982. Crude oilis currently exported. Petroleum products meet 13 percent of internal energy needs and are being imported at competitive prices. Hydropower resources are large incomparison with present demand (2 percent of gross energy input), can be developed
economically only in the context of an interconnected West African power system. Allelectricity and petroleum product supplies are imported. Benin's coastal electric powersystem was interconnected with Togo and Ghana in the early 1970s. Hydropower
imports from Ghana supplied almost 90 percent of Benin's internal electric power
requirements until the drought forced Ghana to curtail electricity supplies by 50 percentin late 1983. Benin has since been forced to use higher cost thermal generation
facilities. The level of electrification is low, with 20 percent of the urban population
having access to electricity and electricity accounting for less than 2 percent of final
 
consumption
 

Major Energy Issues and Problems 

The highest priority issue in the energy sector is to ensure an adequate long term supplyof fuelwood at competitive prices. To achieve this it is necessary to formulate a
management plan for the rational exploitation of existing forest resources and to
evaluate the energy potential of agricultural residues. The development of Benin's
 energy resources is constrained by market size and the availability of financial and
 
technical production factors.
 

Specific energy issues and problems include: 

* Main constraint to eihective management of forest resources is the weakness 
of government institutions 

* No energy planning capability or institutional framework to provide

coordination and guidance to subsectors
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Lack 	of data on energy use in small and medium sized industry, transport, 
households 

Market prices for fuelwood and charcoal do not reflect economic costs.Retail prices for petroleum products are set above economic costs. Average
electricity tariffs are adequate to meet long-run marginal c.,st (LRMC).
However, a tariff study has suggested that changes be made in the tariff 
structure. 

Inefficiency of fuelwood and charcoal stoves in household sector 

Recommendations and Priorities 

" Open 	forest areas in central Benin for exploitation and introduce efficient 
charcoal conversion equipment 

* 	 Promote rural reforestation through expansion of technical assistance
 
services
 

* A.,ist rural sector in integrated agro-silvicultural project development 

* 	 Technical assistance programs with an intensive training component to
 
improve energy management capacity
 

* Establish incentives for private sector involvement in decentralized energy
production and to encourage efficient energy use 

Pursue cooperation with neighboring countries in the development of energy
resources, the introduction of new technologies, and the procurement of 
imported requirements 

* 	 Evaluate non-associated natural gas potential 

* 	 Evaluate opportunities for converting agricultural residues into energy,
including steam generation or cogeneration: To promote conversion ofresidues into electric power in isolated areas, consideration should be given
to signing sales agreements (with tariff equal to LRMC) with enterprises to 
produce electric power from biomass 

* 	 Complete distribution networks in centers already served, improve service
reliability and reduce physical and financial losses 

* 	 Extend the electricity services to new areas on the basis of evidence that
electricity is the least cost option for meeting specific energy requirements 
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* Conduct energy audits in selected enterprises which are undergoingrehabilitation and hold seminars on energy conservation opportunities in
individual sectors 

* Conduct feasibility study for using agro-indus!rial residues available at
Bohican for steam or cogeneration 

* Ev iluate energy use in residential, commercial, and institutional buildings 

* Conduct detailed transport study as a basis for planning long-term expansion
of transport infrastructure 
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BURKINA FASO 

Overview 

Burkina Faso has a very limited resource base to meet its energy needs. Over 91percent of primary energy requirements are met by domestic biomass energy, of whichfuelwood accounted for 84 percent and crop residues accounted for 7 percent. Theremaining 8.4 percent of primary energy requirements are met by imported petroleumproducts, of which about 30 percent are used in the country's thermal-only power
generation system. 

Burkina's principal energy requirement is for household cooking, which accounted for90 percent of primary energy consumption in 1983. In industry, bagasse and otheragroindustrial residues are the main energy sources for both process heat and electricitygeneration. Petroleum products meet almost the entire energy requirement of themodern economy. Supplies are high-cost because of high ex-refinery prices and longand inefficient transport links. There are no net subsidies on petroleum products. Inthe long term there is scope for developing hydro sites for both irrigation and electricitygeneration, possibly in conjunction with interconnection with the larger electricity 
systems in the region. 

Domestic biomass (fuelwood and agricultural residues) cannot continue to satisfy therequirements of household cooking. There is some potential to use agroindustrial
residues to reduce industrial consumption of oil, as for example more efficient use of 
bagasse in the sugar industry. 

Major Energy Issues and Problems 

The most serious energy-related problem facing Burkina is that the agriculturalresource base is threatened by erosion and loss of soil fertility due to use of fuelwood,
crop residue and dung as household fuels. Overcutting of wood resources foragricultural clearing, livestock grazing, and fuelwood consumption is leading to rapiddepletion of sparse forest cover. If me Tsures are not taken, the national fuelwood
deficit will rise to around 1.5 million m by 1995. 

Other major energy issues and problems include: 

" Imported petroleum products are placing an increasing burden on the 
balance of payments 

" Lack of technical and managerial personnel 

* Weak Institutions 
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* 	 Lack of investment resources 

* Lack of foreign exchange resources 

Recommendations and Priorities 

With 	a very limited resource base, more efficient use e ,uelwood, agroindustrialresidues and imported petroleum products will remain the key elements of Burkina's 
energy strategy for the foreseeable future. The most important part of theGovernment's energy strategy will be to take measures to relieve the pressure ofhousehold energy on the agricultural sector by improving fuelwood supply. Priority
measures recommended by the World Bank include: 

* Improved management of village forests, improved exploitation of bush
fallows, establishment of permanent logging sites in wood-surplus areas, and 
development of mini-nurseries 

* 	 Reinforcement of woodstove dissemination program. There should also be an evaluation of the scope for marketing a kerosene stove which is both 
more efficient and adapted to local cooking requirements. 

* 	 Investigation of ways to improve regulation of current urban fuelwood
 
supply chain (licenses and price controls)
 

* Improvement of public sector energy planning through institutional
development, including creation of a small energy planning unit and trainingof staff in the power, petroleu.m., and forestry, and household energy sectors 

* 	 Design and implementation of a household energy proj,.ct 

* Review of arrangements for importing, transporting, and storing petroleum
products 

* Evaluation of options for major interconnections with the larger grids in the

region and the role and timing of additional thermal capacity
 

* 
 Design and implementation of procedures for selecting energy-efficient air 
conditioning systems for buildings 

* Restoration of fuel oil plant to normal availability 

* 	 Encouragement of private generation of electricity for public supply
(including defining utility's marginal costs as a basis for establishing tariffs at
which utility would purchase private-generating electricity) 
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Elimination of pricing distortions and simplification of price structures 
(LPG, petroleum products, low voltage electricity tariffs). 

The priority technical assistance program identified by ESMAP was for an Urban
Household Energy Strategy Study. Funding has been provided for this study.Petroleum import management and power plant rehabilitation studies were also
identified as priorities. 
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CAMEROON 

No country information available. 
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CAPE VERDE 

Overview 

fhe energy situation of Cape Verde is characterized by a complete reliance onimported petroleum fuels for meeting the needs of transport, industry, and one-third ofhouseholds, and a gradual destruction of the naturally sparse plant cover which provides
fuel for two-thirds of the households. 

There is a severe shortage of firewood and an absence of affordable substitutes. 

The government sets energy prices to reflect their full economic cost. 

Given the dependence on fuel imports and the fuelwood shortage, the government'senergy sector objectives are to minimize the economic cost of energy and increase the
reliability of its supply. 

Major Energy Issues and Problems 

* Firewood shortage 

* Inefficient electricity generation, transmission, and distribution. Current 
losses are at about 38 percent. 

Recommendations and Priorities 

The World Bank assessment concluded that the top priority for the sector is to increasethe efficiency of energy supply and utilization, and to continue developing the country'ssingle major energy resource, firewood. Specific reccmmendations and priorities
include: 

* Formulation and implementation of a forest management program thatincludes afforestation investments, a program to introduce efficient wood 
stoves, and a training program for forest service staff 

* Establishment of a forestry data recording and collection ,,stem 

Consolidation of the Directorate General of Energy to formulate energy
development strategies, coordinate sector-wide planning, and prepare 
energy sector investment programs 

Creation of an energy information center to collect, process and publish
energy sector data and run a public information program 
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Design of a power system loss reduction program 

* Increase electricity supply and reduce electricity costs by improving the
efficiency of power generation and reducing the losses between generation
and sales to 12 to 15 percent. (Utility is preparing the replacement and
rehabilitation of its major distribution systems) 

* 	 Projects to demonstrate and develop wind energy for power generation, 
water desalination, and water pumping 

* 	 Implementation of a Management Information System to provide utility
with a solid basis for setting tariffs and technical and financial performance 
targets, and for monitoring achievement 
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CENTRAL AFRICAN REPUBLIC 

Energy consumption in the Central African Republic is dominated by fuelwood, which 
accounts for 81 percent of total energy consumption. The country's energy sector is
constrained by the high costs of petroleum and electricity supplies, which is partially the
result of the country's land-locked position, and aggravated by weak institutions at both
the policymaking and operational levels. There is no coherent energy strategy. 

The Government has requested that ESMAP carry out an energy assessment. 
Preparatory work on the assessment is underway. 

RCG/Hagler, Bailly, Inc. 



B.12 
SUMMARY OF COUNTRY ENERGY ASSESSMENTS 


CHAD
 

No country information available.
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CONGO 

Overview 

Congo has substantial petroleum, hydroelectric and forestry resources. Its petroleumreserves, estimated conservatively at between 1,065 million and 2,050 million barrels,are the mainstay of the country's economy. The economy is dominated by oil, which
accounts for 40 percent of GDP, 90 percent of exports, and two-thirds of budgetary
receipts. However, with the oil price collapse in 1985, projected oil revenues for 1986and 1987 fell to one-third and one-fifth, respectively, of 1985 levels. 

Per capita energy consumption of 290 kilograms of oil equivalent in 1985 is lowcompared to other countries at similar income levels. Wood fuels and other biomassaccount for 46 percent of net domestic consumption, petroleum products account for 45
percent, and electricity and crude oil account for the remaining 9 percent. 
 Households
and transport v-e the major energy consuming sectors, accounting for 50 percent and 23
percent, respec ively, f final demand. Households account for 97 percent of wood fuelconsumption and more than 85 percent of household demand is satisfied by woodfuels.
The other major energy consuming sectors are the petroleum industry and other
industry, which contribute 15 percent and 10 percent, respectively, to final demand.
 
An important characteristic of Congo is the high degree of urbanization, with nearly 55
percent of the total population living in urban areas.
 

Major Energy Issues and Problems 

* Declining oil export revenues due to oil price decline
 

* 
 Economy's heavy dependence on oil export revenues 

* Inefficient energy prices 

* Weak national power utility
 

* 
 Unreliable and inefficient electricity supply 

* Deforestation around Brazzaville 

Recommendations and Priorities 

World Bank mission recommendations for action include: 

In the power sector: 
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" Completion and commissioning of the Loudima-Brazzaville transmission 
link and a central control center 

" 	 Completion of rehabilitation and conversion to 20 kV of the Brazzaville and
Pointe Noire distribution networks 

* Design of network operating strategy for new Brazzaville-Pointe Noire 
interconnected system 

Definition of least cost arrangement for (nsuring adequate security of supply
for Pointe Noire electricity consumers 

" Detailed design and rehabilitation program for Djoue and Moukoukoulou 
hydro stations 

* 	 Mobilization of financial resources from consumers (through tariff

increases) and private investors (through direct participaton in electricity

supply) - increase role for private electricity supply
 

Investigation of ways to promote private generation of power by

entrepreneurs or consumer cooperatives
 

Strengthening and restructuring of utility, including technical assistance and 
training 

* Development of medium term strategy for rural electrfication 

In the petroleum sector: 

* Review of petroleum development strategy, including possible
 
improvements to fiscal framework
 

" Exploration promotion of onshore acreage and 1987 offshore
 
relinquishments
 

Feasibility studies of rapid development of low cost, onshore oil fields and
 
recycling of offshore Litchendjili gas-condensate field
 

* 
 Development of new ex-refinery pricing and/or procurement arrangements
 
" Technical assistance and training to Ministry of Mines and Energy staff to
 

strengthen petroleum subsector management capabilities 

In the household energy and woodfuels sectors: 

Preparation of program to promote private Production and marketing of 
high efficiency woodstoves for household cooking 

RCG/Hagler, Bailly, Inc. 



B.15 
SUMMARY OF COUNTRY ENERGY ASSESSMENTS 

Program of demand management centered on utilization of improved stoves 
and energy substitution 

Economic and financial evaluation of charcoal production from existing
plantations 

Several of these recommendations have been accepted and are being implemented by
the government. 
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COTE D'IVOIRE 

Overview 

Cote d'Ivoire has a large and diversified energy resource base that includes petroleum,recently discovered natural gas, hydropower, forest reserves, and biomass residues.
However, exploitation and use of these resources is constrained by tight financial
conditions and limited coordination of subsector planning and policy. 
 Current crude oilproduction averages 20,500 barrels per day. Natural gas has only recently beendiscovered and has not yet been developed. Only 20 percent of the hydro potential iscurrently harnessed and although approximately 500,000 toe of biomass residues aregenerated annually by agroindustries and sawmills, only half of it is tapped for energyuse,. Abundant forests have traditionally been the major indigenous energy resource,but due to rapid deforestation, the availability of this resource has been declining and is
in short supply in some areas. 

Current energy consumption is based on hydroelectricity (17 percent), petroleumproducts (34 percent), and biomass resources (48 percent). Hydro plants produce mostof the country's commercial power. The transportation sector is the major consumer ofpetroleum products (53 percent). Electricity generation's share of petroleum
consumption increased sharply (to 34 percent) as a result of the drought. Petroleumconsumption by industry is relatively small (12 percent). Fuelwood accounts for at least
85 percent of household energy consumption. 

There has been little done officially to promote energy conservation and to improve
end-use efficiencies. 

Major Energy Issues and Problems 

" Deforestation rate is higher than the rate of annual forest productivity.
Current and planned rates of reforestation are not sufficient to meet futurefuel needs; shortages are already evident in urban areas 

* Short-term power shortages and poor reservoir management 

* Need for new power generation facilities (in the early 1990s) 

Large financial losses of the refinery 

Weak and poorly coordinated institutional infrasti-ucture in the energy 
sector 

RCG/Hagler, Bailly, Inc. 
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Recommendations and Priorities 
* Stimulation of further exploration of hydrocarbon resources and continue 

technical training program 

* Development of natural gas reserves 

* Rehabilitation of the SIR refinery in Abidjan 

" Revision of plans for expansion of power generation capacity 

" Development of programs to increase the supply and efficient utilization oftraditional fuels (fuelwood, charcoal, biomass residues), including revisednational forest inventory and fuelwood consumption surveys, formulation of an integrated fuelwood/forestry policies, establishment of fast-growingindustrial plantations, establishment of improved forestry extension program, formulation of a program to promote and disseminate improved
wood and charcoal stoves 

" Study of the technical, financial, and economic feasibility of using
unexploi'ed biomass residues to generate surplus power in palm oilextraction plants and to displace diesel-based power and process steam
generation in the coffee industry 

* Revision of electricity pricing. Because of rehabilitation of refinery, major
changes in petroleum pricing system premature at this time 

* Development of conservation programs. Specific recommendations include
high efficiency air conditioners, program to evaluate and improve energyefficiency of industrial processes and public lighting, study of the scope andrequirements for fuel conservation and substitution in the transportation 
sector. 

A recent UNDP/World Bank study (1988) identified several areas in the electric utilitywhere technical assistance is urgently needed. The government and the utility haverequested ESMAP assistance in contacting bilateral donors. The areas where
assistance is needed include rehabilitation work at the steam power plant,improvements in commercial operations, and some technical improvements to the
distribution system. 

RCG/Hagler, Bailly, Inc. 
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EQUATORIAL GUINEA 

Equatorial Guinea iswell-endowed with natural resources. Oil exploration has beenunderway since the mid-1960s and has recently accelerated with assistance from Spain,the United Nations, and the International Development Association. 

There is a severe shortage of skilled personnel at all levels and the country's physicalinfrastnicture, including the electricity system, is in urgent need of rehabilitation.Electricity supply is unreliable and power cuts are frequent. Petroleum product andelectricity prices do not reflect their economic costs. However, in the last few years
some steps have been taken to adjust energy prices. 

No ESMAP energy assessment has been carried out and very little other energy
information is available. 

RCG/Hager, Bailly, Inc. 
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GABON 

ESMAP completed an energy assessment for Gabon in January 1988, but the report hasriot yet been released. The assessment focuses in particular on Gabon's options
following the oil price decline. As a result, emphasis has been placed on theconventional energy subsectors (petroleum and electricity). Discussions were held withthe government in December 1987, at which time several potential follow up activities were reviewed, including a gas utilization study and diagnostic evaluation of refining
and petroleum product pricing. 

Gabon has the highest per capita income (US$3,080 in 1986) in Sub-Saharan Africa.However, the country is in the midst of a major economic and financial crisis, resultingfrom the collapse in oil prices and the excessive public spending and short-term
borrowing during the period of high oil prices. The collapse of oil prices in 1986reduced GDP by about 6 percent and led to a further decline of about 13 percent in 
1987. 

Gabon's economy is heavily dependent on oil. Oil accounts for 69 percent of thecountry's export earnings, down from more than 80 percent up until 1985. With recentoil discoveries more than doubling the country's known oil reserves, oil will continue toplay a major role in the economy for the foreseeable future. 

Gabon has a rich resource base, which includes ample arable land, adequate rainfall,large unexploited forestry resources, signficant mineral deposits (uranium, manganese,and iron ore), and oil. Of a total area of 24 million hectares (ha) of tropical high forest,4 million ha have been exploited and another 12.5 million ha are suitable forcommercial exploitation. However, the Ministry of Water Resources and Forestry doesnot have the staff to carry out its functions adequately or to build up a satisfactorilycomprehensive picture of national forest resources needed for sound long-term 
management. 

RCG/Hagler, Bailly, Inc. 
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THE GAMBIA 

Overview 

The 	Gambia relies completely on imported petroleum to meet its commercial energyneeds, including the generation of electricity which is entirely diesel-based. Thegovernment faces difficulties in servicing the petroleum import bill because ofdepressed export prices for the country's major export commodity - groundnuts. TheGambia's options for reducing dependence on petroleum imports are limited by its
modest energy resource endowment. 

Electric power generation isconfined to urban areas; demand has rapidly increased and
exceeds firm generation capacity. 
 Because of overloaded distribution lines andtransformers, the public utility has a very restrictive policy of new connections and many
potential customers are awaiting conn, 
 !ions. 

Major Energy Issues and Problems 

Institutional weaknesses which have developed from inadequate staffing of
 
energy institutions
 

* 
 Lack of consistent energy planning and development
 

Urgent need for expansion and rehabilitation of power facilities
 

Poor financial performance of public utility (due mainly to low tariffs)
 

• 	 High petroleum acquisition costs
 

Lack of tools and eauipnent
 

* 	 Ineffective manpower planning and personnel management 

• 	 Functional illiteracy of many energy sector employees 

Recommendations and Priorities 

• 	 Additions to power capacity 

* Institution building in energy organizations (training, technical assistance) 

* Rehabilitation of provincial diesel-based power systems
 

* 
 Study 	alternative petroleum supply arrangements 

RCG/Hagler, Bailly, Inc. 
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" Greater emphasis on management of natural woodlands to sustain the
production of fuelwood and other forest products 

* Saving diesel oil and electricity by retrofitting water heating systems in the 
commercial/industrial sector 

RCG/Hagler, Bailly, Inc. 
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GHANA 

Overview 

Despite a substantial energy resource endowment of biomass, hydropower, and,possibly, hydrocarbons, Ghana's energy sector has been plagued by a weak institutionaland policy framework, operational inefficiencies, and the scarcity of financial resources. 
Wood meets 73 percent of primary energy demand, petroleum, 17 percent, andhydropower, 10 percent. Two large hydropower plants provide most of the country's
electricity. Over the past few years, electricity production fell sharply because of the
prolonged drought. Rural electrification is not yet well developed. 
 The utility intendsto expand rural electrification to cover the entire country. The vast majority of
households depend on wood or charcoal. There are serious prospects for fuelwood
scarcity in some areas, particularly in the extreme Northeast. Imports of crude oil meet
all of the domestic petroleum requirements and in 1985 absorbed 26 percent of Ghana's
foreign exchange earnings. Despite lower oil prices, petroleum imports are still likely
to claim close to 20 percent of the country's foreign exchange earnings by 1990.
 

The government plans to continue petroleum exploration to reduce the need for
imports, improve and expand the capacity of the refinery and the storage and
distribution system, and, in the power subsector, emphasis is being given to
rehabilitating and extending the national electrical network and to rehabilitating theexisting thermal generation plant in Tema. 

Less 	than 10 percent of the population has access to electricity supplies. There iscontinued reliance on fuelwood as the main source for domestic energy supply,
resulting in increasing depletion of forests. 
 Isolated diesel generating stations in major
towns most of which are old, unreliable and uneconomic to keep in service.
 

Major Energy Issues and Problems 

Ghana's energy sector is plagued by serious constraints, including: 

* Scarcity of foreign exchange needed for maintenance and rehabilitation 

* 	 High cost of petroleum imports 

" 	 Accelerated deforestation, especially in the northeast 

* 	 Institutional weaknesses at the sectoral level and in the operating entities 

* 	 Poor energy efficiency because of outmoded and poorly maintained
 
equipment and sub-optimal techniques in energy use
 

RCG/Hagler, Bailly, Inc. 
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Deterioration in electricity service due to poor maintenance and inadequatereinforcement in generation, transmission, and distribution (Diesel stations as well as the distribution line system are not in satisfactory workingcondition. The Major reason is the lack of spare parts as a result of foreign
exchange shortages) 

Poor maintenance, high energy consumption and losses, and sub-optimal
operational practices at refinery 

Recommendations and Priorities
 

* 
 Adopt pricing for woodfuels, petroleum products, and electricity in 
accordance with economic principles 

" Carry out energy audits on industrial and other larger volume energy 
consumers 

* Strengthening of energy planning and policy coordination 

* Rehabilitation of generation, transmission, and distribution system 

* Reinforcement of existing transmission lines 

• Extension of electricity grid to northern Ghana 

* Strengthening of forest management and accelerating reforestation
 

* 
 Improvement of energy demand madagement through economic-cost pricing 
and non-pricing measures to increase energy efficiency 

• Strengthening of operating entities
 

* 
 Investments in 11-kV lines and in distribution materials 

• Improvement of petroleum product marketing 

* Rehabilitation of refinery
 

* 
 Evaluation of scope for developing hydrocarbon resources 

A recent ESMAP report concluded that energy efficiency in industrial enterprises inGhana is low and could be increased by at least 15 percent through improvedhousekeeping measures. However, policy, institutional, economic, and financialconstraints limit the effectiveness of any government program to rationalize energy usein industry. In addition, substantial amount of residues from wood processing industry 

RCG/Hagler, Bailly, Inc. 
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is wasted. These residues could be used to generate steam at mills and to produce
charcoal and sawdust briquettes for urban commercial and domestic consumption. 

RCG/Haglc., Bailly, Inc. 
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GUINEA 

Overview 

Guinea has plentiful resources of fuelwood and hydropower. Accessible annualfuelwood production is almost twice the estimated consumption. Only 1 percent of thehydro potential has been developed. No petroleum has been discovered although there may be some deposits offshore. Fuelwood accounts for 85 percent of energy
consumption, with hydropower and imported petroleum products accounting for 1percent and 14 percent, respectively. Households dominate sectoral consumption (73percent). Energy data are unieliable and incomplete. Information on the fuelwood 
and renewable energy subsector is limited. 

Major Energy Issues and Problems 

The 	country's most urgent energy problems concern electricity and petroleum supply: 

In the electricity subsector, the main issues are: 

• 	 Virtual breakdown of supply system (at the time of the ESMAP assessment,
less than half of the installed capacity in Conakry/Kindia system was in 
service) 

* Weakness and inefficiency of the power company, particularly its lack of 
autonomy 

* 	 Low electricity prices, which have been too low to meet the utility's financial
 
needs
 

The supply problems are largely the result of the poor organization and management of 
the utility. 

The 	key issues in the petroleum subsector are: 

" 	 Supply and distribution inadequacies 

* 	 Low pricing levels 

* 	 Demurrage charger because of unloading delays at Coaakry 

* 	 Low levels of security stocks 

In addition, there are organizational problems with the sector overall, including poor
coordination, lack of planning, low morale, and overstaffing. 

RCG/Hagler, Bailly, Inc. 
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Although there are currently no problems with woodfuel supply at the national level,there are indications of problems emerging at the local level, particularly in Conakry. 

Recommendations and Priorities
 

In the petroleum sector:
 

* 
 Repair of the unloading pipelines at the Conakry terminal facilities
 

" Provision of an extra fuel storage tank at Conakry
 

Rehabilitation of service stations
 

Construction of a storage depot
 

Procurement of 50 new road tankers
 

Purchase of extra petroleum products to increase security stocks 

Procurenent of miscellaneous equipment, including spare parts 

" Improvement of petroleum product procurement, importation and internal 
distribution 

* Revision of petroleum price structure 

* Technical assistance 

In the power sector: 

* 5-10 MW of diesel capacity at Tombo 

* Data gathering for hydro development 

Establishment of a Management Information System to enable the power
utility to function effectively 

The World Bank assessment also recommended a technical assistance program forfuelwood and other renewable energy sources, including technical advisors to helpcoordinate, plan, and supervise activities relating to the supply and utilization offuelwood; a study of household fuel supply and utilization in Conakry; and anevaluation of the economic justification for developing small-scale hydropowerpotential and identification of the most promising projects. Technical assistance is alsorecommended to help the Ministry of Natural Resources, Energy and Environment
improve coordination and planning. 

RCG/Hagler, Bailly, Inc. 



B.27 SUMMARY OF COUNTRY ENERGY ASSESSMENTS 

Guinea-Bissau 

Overview 

The energy situation in Guinea-Bissau is characterized by a total reliance on imported
petroleum for industry, transport, and household lighting needs and on woodfuels for
almost all household cooking and traditional rural, commercial, and artisanal activities.
Wood accounts for 89 percent of total energy supply and imported petroleum accounts 
for 11 	percent. Woodfuel supplies appear to be adequate to meet rural demand, but
deforestation is a problem in areas where charcoal is produced for urban markets.
Households account for the largest share of energy consumption -- 90 percent, followed 
by transport (7 percent) and industry (3 percent). 

The condition and performance of the energy sector has been adversely affected by

Guinea-Bissau's severe economic crisis.
 

Major Energy Issues and Problems 

* 	 Increasing defore~tation, especially in urban areas, due to pressure of
 
charcoal production and a!)sence of affordable substitutes
 

The qua ity of electricity service has declined in recent years and the public
electric power system is in urgent need of rehabilitation. Over half of the 
installed generating capacity is out of service and about 40 percent of the 
electricity produced is lost (and stolen) in the distribution network. 

Recommendations and Priorities 

The ESMAP assessment mission concluded that rehabilitation of the energy sector 
should be done within the framework of the government's overall Economic 
Stabilization Program. The immediate priorities in the energy sector should be to
rehabilitate existing facilities and to complete and consolidate the organization of 
energy sector institutions. Only then and once the economy has recovered will there be 
a need to expand capacity. Specific recommendations include: 

* 	 Adjustment of energy prices to reflect real economic costs 

* 	 Rehabilitation of power subsector, including adjustment of tariffs, training
for plant operators and other staff, techmcal assistance to strengthen
metering, billing, accounting, and administrative systems, strengthening and 
enforcement of procurement measures, survey of autogenerators and 
standby plants, preparation of map of existing power supply system,
preparation of pewer system master plan, study of electricity demand, repair 

,aiIly, Inc. 
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and rehabilitation of generation units and distribution networks,
interconnection with major autogenerators, establishment of spare parts'
inventory 

* Strengthening of petroleum subsector, including encouraging petroleum
exploration, completing and consolidating subsector organization, repair of 
storage tanks, and study of proposed unloading facility 

* Strengthening of Forest Service to manage exploitation of forests and assistcharcoal makers in adopting improved methods and development of
national forest management plan 

Subsequent UNDP/World Bank reports have identified the need to strengthen thepower sector as a high priority. ESMAP and the government are studying alternativesfor improving the management of the electric utility through incentive contracts. 

RCG/Hagler, Bailly, Inc. 
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LIBERIA 

Overview 

Liberia's economy has been in decline since 1979 and prospects for future economicgrowth are uncertain. Between 1980 and 1984, petroleum and electricity consumptiondeclined. Consumption of petroieum and electricity is expected to decline further, bothin absolute terms, and relative to the consumption of biomass fuels, especially duringthe early 1990s. Thus, the Liberian energy economy is in a transition just the opposite
of most developing countries where the share of modern fuels increases as urbanization
and industrialization proceeds. Most of the growth in energy supply over the next
several years is expected to come from woodfuels. Localized fuelwood shortages may

develop in the near future.
 

Households account for 70 percent of total final energy consumption and 99 percent ofbiomass fuels consumption. Transport is the largest consumer of petroleum products,accounting for 71 percent of petroleum product consumption in 1983, followed by
mining and other industry, wh ,h accounts for 22 percent of petroleum product
consumption. The largest consumer of electricity is mining and other industry, whichaccounted for 73 percent of total electricity consumption in 1983. Households

accounted for 16 percent of electricity consumption.
 

Major Energy Issues and Problems 

* Lack of public investment funds 

* Weak energy policy and planning 

* Shortage of skilled staff 

* Poor management and severe liquidity problems of Liberia Electricity
Corporation (LEC) and the Liberia Petroleum Refining Corporation
(LPRC) 

* High costs of petroleum supply, through poor product procurement practices
and oper'tional inefficiencies 

• Unreliable and inefficient power supply, including high electricity losses (35
percent of generation) 

* Theft of power and failure to enforce payment for all electricity
consumption billed; only about 70 percent of electricity officially sold is paid
for 

RCG/Hagler, Bailly, Inc. 
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Recommendations and Priorities 

The 	highest priority activities proposed in the ESMAP assessment included: 
* Formation of energy policy and planning division within the Department of 

Energy 

* Restore financial viability to energy supply and production agencies, whichwill require upgraded management, re'ision of consumer billing andaccounting procedures, and strict enforcement of payments 
* Design, costing and priority ranking of investments required to transferpetroleum depot from refinery to Water Front area and to rehabilitate and

reconfigure storage and handling faciiities 

* Procurement of management services to establish and operate proposednew Petroleum Supply Company for three years and to liquidate assets of 
LPRC 

* Power system efficiency audit to define economically justified investments indistribution and generation rehabilitation and to review serviceability of all
thermal generating plants 

" 	 Procurement of management services to manage and implement reforms in 
LEC 

* Review of mining enclave-LEC power exchange capacity 

* Rubberwood and other forest energy resource inventory within reach of 
Monrovia and other urban centers 

* 	 Expansion of demonstration project for extensive field trials of simplified 
metal charcoal kilns 

* Charcoal export feasibility study 

• Mining company fuelwood supply and conversion pre-investment analysis 
Subsequent ESMAP reports (6/85) recommended that technical assistance projects
include: 

* 	 Improvement of utilization efficiency of charcoal 

" 	 Ore-drying using fuelwood 

" Power system efficiency improvement 

RCG/Haglcr, Bailly, Inc. 
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Review of power exchange possibilities between mining enclave and power
utility. 

An August 1986 report also recommended a program to improve commercial
operations, electricity distribution, and generation plant efficiency and reliability and acomplete restructuring of the electric power subsector. The Government has requested
a study on the privatization of the subsector. 

RCG/Hagler, Bailly, Inc. 
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MALI 

No ESMAP country assessment has been completed, although one is planned.However, other World Bank reports have indicated that Mali has a narrow energyresource base aggravated by recurrent droughts, weak institutions, and inadequatepolicies, particularly for energy demand management. In the power sector, there is aneed for policy and institutional reforms, financial restructuring, reinforcement andextension of T&D systems, rehabilitation of hydro and diesel units, and technical 
assistance and training. 

RCG/Haglcr, Bailly, Inc. 
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MAURITANIA 

Overview 

Mauritania has a very limited resource base consisting of a fragile forest cover and windand solar energy. Hydrocarbon exploration has not yet resulted in commercial
discoveries. Mauritania faces two pervasive energy problems: rapid deforestation

aggravated by the drought and the high cost of petroleoum imports. Woodfuels meet
about half of the country's energy consumption needs and over 90 percent of residential 
energy requirements and are being rapidly depleted. Petroleum imports supply all ofthe country's non-woodfuel energy needs. The lack of indigenous resources limits the
options for alleviating these constraints. 

Major Energy Issues and Problems 

* Rapid deforestation. Unless fuelwood use is reduced, accessible forest 
reserves will be totally destroyed within 20 years. 

" Low energy efficiency of households, transport, and industry 

* Technical, financial, and managerial inadequacies of public utility 

* Poor power system reliability 

* Heavy dependence on fuel in-ports 

" Inadequate energy policies including, electricity and charcoal prices that are
 
below economic costs and distorted petroleum product prices
 

* 
 Weak energy sector institutions and lack of coordination and adequate 
manpower 

Recommendations and Priorities 

Due to the country's poor economic position, emphasis is placed on least cost solutionsthrough rehabilitation, improvement in the efficiency of energy use, and strengtheningenergy sector institutions. In view of the limited supply options. energy demandmanagement is especially important. Specific priorities and recommendations include: 

* Establishing appropriate energy prices 

Forestry and woodfuels development including forestry management and
protection, strengthening of forestry department, tree planting, and 
disscmination of improved stoves 

RCG/Hagler, Bailly, Inc. 
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Rehabilitation of existing electric power systems, conversion to fuel oil, loss
reduction, closer coordination between the public utility and self-producers,
assistance to improve project analysis and systems planning, tariff study, and 
training 

* 	 Mothballing of the refinery 

* 	 Strengthening of petroleum product marketing system and continued
 
stimulation of petroleum exploration
 

" Measures to raise the efficiency of use of petroleum products in electricity
generation, transport and industry, including energy audits and training for 
drivers and vehicle maintenance 

* Selective wind and solar development 

" Strengthening of energy institutions through training and technical advisors 

RCG/Hagler, Bailly, Inc. 
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NIGER 

Overview 

Niger's energy resources consist of uranium, biomass, coal and lignite, hydro, possiblereserves of oil, and wind and solar energy. At present, only biomass (for households)
and coal (for electricity generation in the mining district) are being exploited fordomestic use on a significant scale. Niger's energy consumption -- about 180 kgoe percapita in 1984 -- is one of the lowest in the world. Of this total, 87 percent consists ofwoodfuel, 11 percent of petroleum products, and 2 percent of electricity. All of thepetroleum is imported as is 50 percent of the electricity. Because of the sparsepopulation and large distances, there is no national electricity system and the level of
electrification isvery low. 

Niger faces a double energy crisis: overexploitation of its meager fuelwood resourcesand a rising energy import bill. The fuelwood crisis is the more serious of the two.Increasing consumption of firewood and the inefficient way it is cut and consumed hashad a serious impact on the environment, particularly around urban centers. Firewoodis used by 98 percent of households in urban areas for cooking. Firewood prices are lowand consumers have no incentive to use energy efficiently. Precise data on woodfuelsituation are lacking, but studies have shown that the rate of consumption of firewoodgreatly exceeds the rate of natural regeneration. If nothing is done and presentconsumption continues, the immediate area around urban centers will not be able to
 
meet the demand for firewood in the next 10 to 20 years.
 

Major Energy Issues and Problems 

* Deforestation and environmental degradation 

* Dependence on oil imports 

* Backlog in integrated power system planning 

* Serious shortages of qualified manpower, which is the main constraint to 
planning and operational work 

Recommendations and Priorities 

* Development and dissemination of improved cooking stoves 

* Development fuelwood substitutes, especially kerosene and lignite 

* Tree planting and improved forestry management 

RCG/Hagler, Bailly, Inc. 
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* Establishment of appropriate flelwood prices 

* Continued lignite exploration 

* Continued petroleum exploration and appraisal of limited finds in the 
Southeast 

* Training in fuel-efficient driving techniques 

* Buildings energy conservation 

Strengthening of energy planning (especially in power sector) through
technical advisors and training 

More recent ESMAP reports have also emphasized that consumption of electricity inpublic buildings, which has increased rapidly in recent years, is inefficient because ofdilapidated equipment and inappropriate operational practices. An estimated 40percent of electricity consumed in public buildings for air conditioning could be savedthrough more efficient equipment and practices. ESMAP has also reported that thegovernment would like to initiate a pilot program of testing and dissemination of miniphotovoltaic systems for lighting, refrigeration and small-scale pumping in isolated 
centers. 

RCG/Hagler, Bailly, Inc. 
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NIGERIA 

Overview 

Nigeria isa major oil exporting country and oil income has traditionally provided therevenues for almost all development and public expenditures. However, known andinferred oil deposits are limited and output is expected to start declining within the next15 years. Rapidly growing domestic demand for petroleum products may furtherreduce the exportable surplus if no deliberate steps are taken to diversify the economyand substitute more abundant resources such as gas, LPG, hydro and coal. 

Major Energy Issues and Problems 

Following the decline in oil revenues, Nigeria's economy has sustained a seriousrecession. The inadequate operational performance of the energy enterprises, the needfor stricter investment priorities, and the consistency of energy investments andmacroeconomic objectives have become key issues. Specific energy problems include: 

" Lack of integrated energy sector planning 

* Lack of adequate manpower for energy planning and management
 

Serious imbalances between woodfuel demand and supply in certain areas,

especially the noahern states
 

" Unreliable and inefficient power supplies
 

" Power shortages
 

* Inefficiency of energy use
 

" Energy price distortions
 

Recommendations and Priorities 

• Rationalization of energy prices
 

0 .iew and construction of gas pipeline systems
 

,
Jevelopment and extension of LPG supplies 

* Major rehabilitation of generation and transmission facilities 

* Review of coal production facilities 
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* Survey of rural/urban household consumption patterns
 

-0 Fast-growing seedlings for firewood production in rural areas
 

* Dissemination of efficient wood stoves
 

* 
 Review of plans for large-scale firewood plantations 
" Promotion of conservation in industry, commercial buildings, transport, andpetroleum refinery. Studies of energy conservation lacking. First step aremajor studies of energy conservation potential and policies to encourage 

energy efficiency 
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SAO TOME AND PRINCIPE 

Overview 

Sao Tome and Principe has abundant forest resources, which cover about 80 percent ofthe land mass and can accommodate the country's fuelwood needs until 2000 withoutthreatening the quantity or quality of the forest cover, providing that their exploitationis adequately managed. An important hydroelectric potential has been identified. 

Most of the country's energy supply (66 percent) is provided by firewood; 29 percent isprovided by imported petroleum products and 4.5 percent is provided byhydroelectricity. Imported energy accounts for 29 percent of total energ) .-pply and 86percent of commercial energy. All petroleum products are imported from Angola. 

Due primarily to the cheapness of energy, per capita consumption, at 422 kilograms ofoil equivalent, is much higher than in other countries at similar income levels and hasgrown rapidly. The share of commercial energy in total consumption (34 percent) ismuch higher than in other countries at similar income levels. The major consumers ofpetroieum products are transportation (50 percent), households (16 percent), and thepower plants (14 percent). The fishing industry accounts for 13 percent and agriculture2 percent of total petroleum product consumption. A ready availability of electricity
and significant unmetered use (39 percent of consumers are unmetered) provoked anuncontrolled use of electricity by the household sector, which accounted for 35 percent
of total electricity consumption in 1984. 

Major Energy Issues and Problems 

Inefficient energy prices 

* Rapid growth of energy consumption; high consumption of petroleum
products has caused balance of payments difficulties 

Weak institutional framework of all energy subsectors, especially forestry 

Technical and financial weakness of electric utility, which requires 
immediate assistance 

Large losses, lack of preventive maintenance, and shortage of spare parts in 
the power subsector 

Poor transport infrastructure, which causes disruption of fuelwood supplies 
to the cities 

RCG/Hagler, Bailly, Inc. 
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Recommendations and Priorities 

The central recommendation of the 1985 ESMAP assessment was that the Governmentintervene to reduce the growth of energy consumption to levels that the economy canaccommodate, primarily through appropriate energy pricing. The assessmentrecommended an immediate increase in petroleum product prices and electricity tariffsto reflect the economic costs of supply. Other recommendations included: 

* Power plant rehabilitation and power loss reduction program 

* Study of the least-cost power expansion path 

* Construction of Neves Petroleum Products Terminal 

* Performance of a preliminary regional forest inventory 

* Study on the suppliy/demand patterns of woodfuels
 

0 Training and tt':hnical assistance to strengthe, institutions at the sectoral
 
level and in all subsectors 

The Government has markedly increased petroleum product prices. 

RCG/Hagler, Bailly, Inc. 
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SENEGAL 

Overview 

Senegal's energy economy is based on fuelwood and imported oil and faces the twomajor problems of rapid deforestation and dependence on oil imports. Wood is thecountry's principal energy source, accounting for 60 percent of total energy consumed.Imported petroleum products are used to meet all commercial energy requirements. 

Senegal's natural forest could supply fuelwood equivalent to about 2 million toeannually, but 90 percent of this potential is in eastern Senegal and Casamance, far fromthe urban consuming centers of western Senegal. Consequently, fuelwood resourcescloser to urban centers are being rapidly depleted. Wood is the basic household energysource. The residential sector consumes more than 90 percent of firewood and charcoalused in Senegal. To support this, the country is running an annual fuelwood deficit of400,000 m3 over sustainable supply, which is contributing to a growing fuel crisis. 
There are significant indigenous resources to substitute for imported oil, includinghydropower, limited petroleum resources, a small natural gas deposit, pea, and possibly
lignite. 

Major Energy Issues and Problems 

• 	 Rapid deforestation 

* Energy sector institutions lack qualified and experienced personnel,
particularly in the areas of economics, finance, and specialized fields such as
wood 	and household fuel 

* 	 Deteriorating power supply. Rehabilitation of the largest power plant (124
MW) required. The other main facility (60 MW) is obsolete and inefficient
and should be replaced. The distribution system in the Dakar region has notbeen adequately expanded or properly maintained, resulting in poor quality
of service and high (about 16 percent) losses. 

* 	 Inefficiency of energy use 

Recommendations and Priorities 

* 	 Eliminate energy price subsidies 

• 	 Training and technical assistance for energy sector institutions 

• 	 Improved coordination among energy institutions 
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* Improved management of forest resources and development of rural and 
state managed afforestation 

* Dissemination of efficient cook stoves 

* Power sector rehabilitation
 

* 
 Establish demand management program for electricity, including publicity,
technical advice, service, and technical audits 

* Analyze possibility of using surplus bagasse to generate electricity for public
supply 

Development of household energy strategy for urban consumers 

Promotion of industrial energy conservation 
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SIERRA LEONE 

Overview 

Although Sierra Leone has a favorable energy resource endowment, particularlyforestry and hydropower, in recent years the country has been plagued by severe energy
shortages which have disrupted economic activity. 

Sierra Leone's energy situation is dominated by fuelwood (which accounts for 80
percent of energy consumption) and petroleum imports (20 percent of energy
consumption). 
 The modem economy is almost totally dependent on imported energyproducts. Households and transport are the two largest users of energy, accounting for86 percent and 6 percent, respectively, of final energy demand. Industry accounts for 5 
percent of final demand. 

A large part of Sierra Leone's forest resources are not economically accessible and
there are growing signs of regional shortages near urban areas. Sierra Leone's large
hydroelectric power potential, estimated at 1,200 MW, has not been fully evaluated, andonly a 4 MW mini-hydro plant has been built. There is a potential for offshore oilreserves, but limited exploration efforts have prevented an evaluation of the potential. 

Major Energy Issues and Problems 

Sierra Leone's energy sector faces serious problems, including: 

* Energy shortages (electricity and petroleum products) 

* Lack of foreign exchange to pay for oil imports and maintenance materials 
for plant and equipment 

* 	 Inefficiencies in petroleum procurement procedures 

" Physical and financial disrepair of power subsector, due to poor 
management, maintenance, and foreign exchange shortages 

* 	 Unreliability and inefficiency of power supply. In 1986, less than half of the
installed generating capacity was in service and between one-third and one
half of the electricity generating was being lost in technical and non
technical losses, and consumers were experiencing frequent and prolonged

supply interruptions.
 

* Weaknesses in energy sector institutions, including lack of single

organization to formulate and coordinate energy policy and lack of

incentives for parastatals to supply energy at least cost
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* Lack of technical expertise for planning and management of energy 
resources
 

* Regional shortages of fuelwood 

The Government has initiated an economic reform program which, if sustained, wouldrelieve the foreign exchange shortage and lower energy prices have provided thegovernment with an opportunity to develop a coherent policy for the energy sector. 

Recommendations and Priorities 

The most urgent energy needs are to improve the supply of electricity and petroleumproducts and to strengthen energy demand management and energy institutions. TheESMAP mission recommended deferring major new generation and transmissionprojects and major fuelwood plantation investments. Specific recommendations 
include: 

* Technical assistance and training to Ministry of Energy and Power to 
improve coordination and energy planning
 

" Adjustments in energy prices to reflect economic costs
 

* Rehabilitation of existing power generation facilities 

* Power loss reduction study 

* Strengthening of transmission and distribution networks 

* Completion of transmission lines 

* Improvement in provincial power systems 

* Strengthening of Forestry Department 

* Demonstration fuelwood plantations 

* Initiation of program to promote use of improved stoves 

* Reorganization of crude oil procurement system 

* Development of accounting and information systems for petroleum sector
 

* 
 Promotion of offshore petroleum exploration 
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TOGO 

Overview 

Togo's small modern sector relies on imported petroleum products and importedelectric power and its large traditional sector relies on fueiwood to meet most of itsenergy needs. Petroleum products and electricity account for 50 percent of effective energy end use. The southern electricity system is interconnected with Benin andGhana. Electricity supply is restricted to Lome and major towns. The industrial andtransport sectors are the main users of petroleum products and electricity. With propermanagement, Togo's forests can meet the nation's fuelwood and charcoal requirements 

The country's energy resource base has not yet been fully evaluated. 

Major Energy Issues anu ?'roblems 

* Lack of central body in charge of energy planning 

* Weak energy sector management 

• 
 Shortages of fuelwood in urban areas and progressive degradation of vegetal 
cov"r in Northern Togo 

Recommendations and Priorities 

Given the country's serious economic situation, recommendations focus on promotingbetter energy management and efficient energy use in all sectors, rather than major new
investments. Specific recommendations include: 

* Technical assistance and training at for forestry, petroleum, and electricity
subsectors 

* Adjustments in energy prices 

* Development and implementation of poiicies to promote private sector 
involvement in energy sector 

* Coordination of energy programs with other countries in the region 

" Rehabilitation and extension of power transmission system 

• Provision of spare parts and equipment 
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* Consolidation of peri-urban afforestation projects and initiation of rural
reforestation projects 

* 	 Strengthening of forestry institutions 

* Increasing efficiency in charcoal production an both charcoal and fuelwood 
utilization 

* Creation of a research and testing center for agricultural residues,particularly studying the economic and technical feasibility of increasing theuse of residues in the industrial sector, and implementation of technologydemonstration projects, particularly pilot projects for briquetting residues in
rural areas near Lome 

* Improvement of petroleum distribution services and build storage capacity
to avoid supply disruptions 

* 	 Promotion of efficient energy use in all sector of the economy, including
households 
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ZAIRE 

Overview 

Zaire has abundant energy resources, particularly hydropower and forests, andproduces petroleum and coal in modest quantities. Zaire is the most heavily forestedcountry in Africa. The country is potentially self-sufficient in energy, but much of itsidentified energy potential has yet to be developed. Since the mid-1970s, the energysector has been adversely affected by the poor performance of the economy. Since1983, Zaire has been implementing fundamental economic and institutional reforms to
stabilize the economy in the medium term. 

Biomass energy sources account for 86 percent of total energy consumption, withhouseholds accounting for 80 percent. Consumption of petroleum products andelectricity is expected to grow at a faster pace than fuelwood, but fuelwood will remainthe main energy source for the foreseeable future. In urban areas, drawdown of wood resources is exceeding the rate of regeneration. Rural areas have been less affected,but threats to future rural supply are present from destructive agricultural clearing and
over-exploitation of forests by industries. 

In 1985, only about 3 percent of the estimated 30.7 million inhabitarts of Zaire had access to electricity. About 96 percent of the installed capacity is hydroelectric, with theremainder being higher-cosi thermal power, found manly in isolated areas. At present,installed capacity is underutilized, mainly because demand is much lower than was
anticipated at the time capacity expansions were being planned. 

Major Energy Issues and Problems 

* Lack of sector-wide planning and coordination 

" 	 Weak energy infrastructure 

* 	 Ill-defined energy pricing policies 

" 	 Deficiencies of energy institutions 

* Neglect of the rational exploitation of its biomass resources and a tendency
to concentrate primarily on the issues of petroleum resources and electric 
power 

" 	 Lack of maintenance and technical expertise in the power sector has

resulted in high losses and unreliable supply. Power subsector issues
include: poor performance of isolated plants due to lack of maintenance and
spares; nearly all power plants, particularly isolated thermal and hydro
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plants, need rehabilitation owing to limited technical capability and irregular
maintenance during periods of foreign exchange scarcity; lack of regularmaintenance; practically all T&D systems, especially those associated with
isolated thermal and hydro plants, need rehabilitation. 

* Petroleum subsector issues include: shortcomings of institutional
framework; petroleum exploration and production; importation,
distribution, and marketing of petroleum products, and the role of the local 
refinery 

* Household energy issues include: regional deforestation, fuelwood supply in
Kinshasa, and inefficiency of cook stoves 

* Lack of an adequate strategy, policies, and institutions for coping with the
issues of forestry production and exploitation 

Recommendations and Priorities 

Main recommendations include: 

* Prepare detailed inventory of forest reserves near demand centers for
fuelwood in order to determine actual resource availability 

* Development and implementation of policies and program to increase
fuelwood conversion and end-use efficiency, and promote reforestation 

* Promotion and distribution of efficient cook stoves, especially in Kinshasa 

* Review optimal technical operation of Inga I, Inga I and Inga-Shaba line 
(hydropower plants) 

* Revision of tariff policy and review petroleum pricing system 

* Conduct detailed analysis of proposed program to double number of
residential connections to the Inga II power plant 

* Carry out household energy survey 

* Conduct economic analysis of proposed industrial boiler and furnace 
conversion program 

Explore possibilities of joint power supply alternatives with the Congo and 
Zimbabwe 

Development of short- and medium-term strategies to increase quantity and 
quality of power supply in isolated areas 
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" 	 Carry out additional studies on petroleum potential of Central Basin and
 
encouragement of exploration
 

* 	 Preparation and implementation of long-term program to rehabititate
 
existing petroleum product distribution facilities
 

* Carry 	out studies to determine feasibility of converting wood-consuming
industries to coal; utilizing coal at cement plants; and converting coal to 
semi-coke for household consumption 

* Carry 	out study on using surplus bagasse in cement plants 

* Carry out program of insolation measurement in isolated areas and prepare
experimental investment program for solar power in selected rural 
communities and hospitals 
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