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FOREWORD

Background

In recent years a large number of developing and emerging
countries have changed the structure of their energy sec-
tors, often accompanied by a liberalization of their markets.
In many cases, Renewable Energies (RE) are a more and more
important strategic component for the countries’ diversifica-
tion of their national energy supply.

A growing energy demand deriving from the increasing energy
consumption of growing economies worldwide, accompanied
by volatile prices for fossil fuels and by increasing environ-
mental and climate challenges, boosts the demand for RE
technologies. RE have a competitive advantage because they
provide a long-term energy supply (for electricity, heating
or cooling) based on locally available RE sources and thus
help to reduce dependency on energy imports. In addition, RE
provide appropriate technological solutions for the electrifi-
cation of rural or semi-urban areas where they can be used
independently from grid-connection. RE are a key for the pro-
vision of modern energy services in these areas and contrib-
ute to the local economic and social development.

While the technical potential for RE resources such as wind,
solar, hydropower, biomass or geothermal energy is consid-
ered high in most developing and emerging countries, these
regions are still faced with significant barriers for the devel-
opment of commercially driven and sustainable RE markets.
The lack of appropriate policies and the respective business
environment are constraints that restrict the dissemination
of RE in these countries. The success of comprehensive policy
frameworks for the promotion of RE - such as RE feed-in-
tariffs or incentive instruments like tax relieves - can be ob-
served in more and more countries, for example Germany or
France. However today, also developing countries and emerg-
ing markets such as South Africa, Kenya or the Philippines
reveal the significance of adequate policy frameworks for favo-
rable market conditions. Investments in RE markets, in partic-
ular by the private sector, very much depend on the existence
of these national or regional framework conditions, incentives
and financing options on the one hand, but also on sufficient
transparency and knowledge about these conditions, which are
thus part of the bottleneck for the deployment of RE.

Objective

Current and accurate information and data availability are -
as stated above - important prerequisites for the development
of RE energy markets and a broader dissemination of com-
mercial activities - particularly in markets where information
is scarce and where framework conditions are under transi-
tion. The Regional Reports on Renewable Energies comprising 30
country analyses on RE potentials and markets in West Africa,
East Africa and Central Asia are a substantial contribution
to the dissemination of comprehensive and precise knowl-

edge on RE markets and related investment options and thus
help to further pave the way for the promotion of RE in these
regions.

As such the publication addresses potential businesses and
investors - including manufacturers, technology providers,
wholesalers, suppliers, project developers, operators, serv-
ices companies, planning offices, consultancy firms, as well
as financing institutions. The Regional Reports are both meant
for those who are already active in the assessed RE markets,
but also for those exploring new markets for their business
activities. Of course, the publication also serves as a data-
base with country-specific insights into the assessed African
and Central Asian regions for interested actors from the pub-
lic and civil sector.

The geographical scope of this publication is twofold: the
Regional Reports on Renewable Energies focus on West Africa
and East Africa which are mainly represented by develop-
ing countries and economies, and on Central Asia as a re-
gion predominantly characterized by countries in transition. All
of these regions are promising markets for the RE industry
and for potential investors as they offer remarkable, but still
largely untapped RE potentials. Although market conditions
which spur the promising RE potentials still need to be im-
proved in almost all of the assessed countries, positive trends
for the promotion and deployment of RE can be observed in
many cases. Even in those countries, where the policy level
still needs to be convinced of RE, political reformers more and
more commit to take action for RE on the rise.

Deliverables

The Regional Reports on Renewable Energies showcase com-
prehensive, but still selective information on the specific
characteristics of the energy sectors of the 30 assessed coun-
tries - 17 in West Africa, 5 in East Africa and 8 in Central Asia.
Key facts and figures on these energy markets and their RE
potential is given in the executive summary of each regional
report.

Each country analysis comprises an introduction to the socio-
economic, geographical and political background of the country.
It also includes an overview on the national energy sectors,
including figures on power generation capacities, energy con-
sumption and price levels as well as information on relevant
market structures. This is followed by a presentation of the
respective energy policy framework conditions. The chapter on
the status quo of RE presents data on country-specific techni-
cal and economic RE potentials, as well as and on current RE
investment projects and possible RE business opportunities. In
addition, the report gives information on market challenges
and risks. A snapshot of the relevant actors of the energy sec-
tor (private, as well as public, civil and scientific) is also in-
cluded and serves as a source for identifying potential (busi-
ness) partners for RE projects. Finally, each country analysis
includes a bibliography and an annex containing additional
graphs and figures on RE sources and technologies.
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The presented regional reports series is part of the Energy-
policy Framework Papers of the “Energy and Transport” sec-
tion of Deutsche Gesellschaft fiir Technische Zusammenarbeit
(gtz) GmbH.

The Regional Reports are also available for free of charge
download on the GTZ website:

http://www.gtz.de >Themes > Sustainable Infrastructure > Energy »
Renewable Energy > Further information > Downloads; or
http://www.gtz.de/de/themen/umwelt-infrastruktur/energie/4552.htm
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WEST AFRICA SUMMARY

ACRONYMS AND ABBREVIATIONS
REGIONAL REPORT SUMMARY

ECOWAS  ECONOMIC COMMUNITY OF WEST AFRICAN STATES
(COMMUNAUTE ECONOMIQUE DES ETATS DE L'AFRIQUE DE L'OUEST - CEDEAO)
EBID  ECOWAS BANK FOR INVESTMENT AND DEVELOPMENT
GDP  GROSS DOMESTIC PRODUCT
USD  UNITED STATES DOLLAR
RE  RENEWABLE ENERGIES
WAPP  WEST AFRICAN POWER POOL
CHP ~ COMBINED HEAT AND POWER
ERC ~ ENERGY REGIONAL CENTER
EE  ENERGY EFFICIENCY
UNIDO  UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
GEF  GLOBAL ENVIRONMENTAL FACILITY
MEASUREMENTS
KWH  KILOWATT HOUR
KM KILOMETER
Mz SQUARE KILOMETER
MW MEGAWATT HOUR
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WEST AFRICA SUMMARY

1 INTRODUCTION TO THE REGION OF
THE ECONOMIC COMMUNITY OF WEST
AFRICAN STATES (ECOWAS)

1.1 GENERAL OVERVIEW

The Economic Community of West African States (ECOWAS or
in French: CEDEAQ)' is a regional alliance of fifteen countries’
established in 1975. As defined in Article 3 of the ECOWAS
Treaty®, the overall goal of the community is to promote co-
operation and integration in order to establish an economic
union in West Africa. The union intends to raise the living
standards of its inhabitants, to maintain and enhance eco-
nomic stability, to foster relations among the member states
and to contribute to the progress and development of the
African continent.

In order to achieve these aims, ECOWAS shall, by
stages, ensure both the harmonization and coordination of
all national policies and the promotion of integration pro-
grams, projects and activities focusing on various sectors
(especially food, agriculture and natural resources, industry,
transport and communications, environment trade, finance, ta-
xation, economic reform, science, technology, legal matters
and energy). Moreover, ECOWAS aims at the establishment of
a common market with a total liberalization of trade between
its member states. Structure-wise, the Economic Community
of West African States consists of four major institutions,
namely:

« The Commission

« The Community Parliament

« The Community Court of Justice

« ECOWAS Bank for Investment and Development (EBID)

The Commission (formerly “ECOWAS Secretariat”) and the
ECOWAS Bank for Investment and Development (formerly
“Fund for Cooperation, Compensation and Development”) are
the two central institutions to support the implementation
of programs and development projects in ECOWAS member
states.

1.2 GEOGRAPHIC AND ECONOMIC CONDITIONS OF THE
ECOWAS REGION

According to official figures issued by ECOWAS, the current
population is estimated at 220 million inhabitants, which
amounts to roughly 40% of the total population of Sub-
Saharan Africa. It is estimated that by 2015, about 325 mil-
lion people will live in the ECOWAS region. The area of the
ECOWAS territory is 6.1 million km2. The Gross Domestic
Product (GDP) of ECOWAS reaches a total of 106.7 billion
Usbh.

1 A PRESENTATION WITH MORE DETAILED INFORMATION ON ECOWAS IS AVAILABLE ON
THE ECOWAS WEBSITE: WWW.COMM.ECOWAS.INT/SEC/EN/PPS/ECOWAS.PPS

2 BENIN, BURKINA FASO, CAPE VERDE, COTE D'IVOIRE, GAMBIA, GHANA, GUINEA, GUINEA
BISSAU, LIBERIA, MALI, NIGER, NIGERIA, SENEGAL, SIERRA LEONE, T0OGO. ALTHOUGH
MAURITANIA IS NO LONGER A MEMBER STATE OF THE ECOWAS (MAURITANIA LEFT THE
COMMUNITY IN 2001), IT IS ALSO CONSIDERED AS COUNTRY CHAPTER OF THE REPORT

"RENEWABLE ENERGIES IN WEST AFRICA - REGIONAL REPORT AND MARKET ANALYSIS"

3 ECOWAS, AS OF 2007

2 ENERGY MARKET OF THE WEST
AFRICAN COMMUNITY REGION

2.1 OVERVIEW OF ENERGY SITUATION AND RENEWABLE
ENERGY POTENTIAL

Currently, the ECOWAS region suffers from a huge demand/
supply gap (more than 40%) in modern energy services.
About 64 % of the total energy supply are covered by ther-
mal power plants, 31% are generated with Hydro Power,
5% come from imports and other energy resources such as
Renewable Energies (RE). With a total contribution of 80 %,
traditional biomass is currently a vital part of the primary
energy consumption within ECOWAS. Moreover, the region is
strongly dependent on fossil fuels. Less than 10% of the ru-
ral population have access to electricity and modern energy
services. Therefore it is necessary to utilize local and RE
sources in order to enhance the energy situation within the
ECOWAS region.

The hydroelectricity potential of the ECOWAS region
is estimated at 25,000 MW. Up to now, only 16% are deve-
loped and utilized. With regard to the utilization of wind en-
ergy, considerable wind speeds are encountered along the
coasts and the desert zones. The average solar irradiation
in West Africa offers a significant solar energy potential of
4-6 kWh/m2/day.

2.2 EXISTING IMPEDIMENTS AND DEFICIENCIES

The development of existing RE sources is currently neither
limited by missing local availability nor by lack of technical
feasibility. The illustrated potentials for sustainable RE sup-
plies, however, are rather handicapped by a variety of obsta-
cles and deficiencies in the ECOWAS region:

+ Financial aspects (higher costs of RE as compared to
fossil fuels, lack of financing facilities)

« Lack of local experts and skilled personnel (financial,
technical and administrative area)

+ Limited production capacity for technical installations
& equipment (expensive imports)

« Inefficient institutional structures (energy services in
rural areas and peri-urban areas)

+ Bureaucratic and legal barriers (lack of tax incentives
and feed-in-tariffs)

« Little interest to diversify the existing energy mix and
the energy supply structure

+ Lack of strategic planning and coordination in the en-
ergy sector and energy markets
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3 (RENEWABLE) EN

( ERGY FRAMEWORK
CONDITIONS AND POL

ICY INITIATIVES

Faced with significant deficiencies in the energy supply sec-
tor, the ECOWAS member states have adopted ambitious re-
gional policies, committing themselves to harmonize national
energy legislation, to increase the autonomy of energy supply
and to significantly raise the level of access to modern en-
ergy services. In order to achieve these goals, various policy
initiatives and programs have been developed in the ECOWAS
region.

The Common Energy Policy covers the introduction of
an integrated energy planning system, the promotion of RE
and the speeding up of the connection of interlinked systems
for electricity grids in cooperation with ECOWAS.

The ECOWAS Energy Protocol” is a legal text forma-
lizing the juridical framework of enterprises in the energy
sector. It was designed as a guarantee for foreign direct in-
vestments in the energy sector. The adoption and ratification
of this convention is an eligibility criterion for access to the
World Bank Facility for the West African Power Pool (WAPP).

The White Paper® aims to provide energy access to
at least half of the population living in rural and peri-urban
areas by 2015. It has formulated three major specific objec-
tives: (i) the reinforcement of regional integration, (ii) the
promotion of coherent, institutional and political frameworks
for improved access to energy services in the ECOWAS region
and (iii) the development of coherent energy programs with
focus on poverty reduction. Within its specific objectives, the
White Paper focuses on capacity building of private and pu-
blic actors, the enhanced availability of soft loans, grants and
private sector funds for energy services in rural or peri-urban
areas, the improved exchange, promotion and dissemination of
sub-regional experiences in view of energy services and the
promotion of local energy production and energy services.

The West African Power Pool (WAPP)® aims at the in-
tegration of national electricity grids in a number of West
African countries (i.e. Nigeria, Benin, Togo, Ghana, Cdte
d'Ivoire, Niger, Burkina Faso and Mali) by building up more
than 5,600 km of interconnection lines. The medium- to long-
term goal is to guarantee the citizens of ECOWAS member
states a stable and reliable electricity supply at affordable
costs. In order to reach this goal, the framework conditions
of national energy markets within the ECOWAS region need to
be harmonized.

The West African Gas Pipeline aims to strengthen the
energy supply through a gas pipeline system. Based on na-
tural gas imports from Nigeria, it is planned that Combined
Heat and Power (CHP) plants in Benin, Ghana and Togo (to-
tal capacity of 3,000 MW) will be supplied via a 678 km gas
pipeline network.

4 QUTLOOK AND ACTIVITIES FOR
RENEWABLE ENERGIES

Based on the White Paper’s goal for improving energy access
in West Africa, the ECOWAS will shortly establish a West
African ECOWAS Regional Center for Renewable Energy and
Energy Efficiency (ERC) hosted by Cape Verde. The specific
goal of the center is to provide a platform for leading and co-
ordinating the implementation of the ECOWAS Regional White
Paper on Energy Access focusing on RE and also on Energy
Efficiency (EE). This will be facilitated through the center's
four major activities: funds mobilization, policy and capacity
development, knowledge management and communications
and the demonstration of RE/EE technologies.

One of the major financing and promotion programs is
the recently initiated Energy Program for West Africa issued
by the United Nations Industrial Development Organization
(UNIDO) and the Global Environmental Facility (GEF) which
comprises - besides the 15 ECOWAS countries - also
Mauritania, Chad and Burundi. The program with an overall
project budget of 46 million USD focuses on three main ob-
jectives: (i) taking a programmatic approach in promoting RE
and EE projects at the national level in the countries of the
region, (ii) scaling up access based on RE and promoting EE
measures in the industry, households and the public sector
and (iii) creating markets to catalyze private sector invest-
ments. Among the main program components are demons-
tration projects, support for policy or regulatory framework,
capacity building and RE based mini-grids for productive uses
in rural areas.

A more detailed insight into the individual country RE
market situations in the ECOWAS region is provided by the 16
analyses’ of this regional report on RE in West Africa.

4 ECOWAS, AS OF 2003

5 ECOWAS/UEMOA, AS OF 2005

6 SEE WEBSITE OF THE WAPP: WWW.ECOWAPP.ORG

7 THE REGIONAL REPORT WEST AFRICA DOES NOT INCLUDE A SEPARATE COUNTRY
CHAPTER FOR THE ECOWAS COUNTRY OF SENEGAL, AS THE KEY INFORMATION ON THE
SENEGALESE RE MARKET IS ALREADY AVAILABLE BY TWO OTHER STUDIES EDITED AND
COMPILED BY GTZ ON BEHALF OF THE GERMAN GOVERNMENT. REFERENCE: GTZ/TERNA
(2004): ENERGY POLICY FRAMEWORK CONDITIONS FOR ELECTRICITY MARKETS AND RE-
NEWABLE ENERGIES - 21 COUNTRY ANALYSES, PART SENEGAL (IN ENGLISH) => WWW.
GTZ.DE/DE/DOKUMENTE/DE-PROJEKTERSCHLIESSUNG-SENEGAL-LAENDERREPORT
PDF <\WWW.GTZ.DE/DE/DOKUMENTE/DE-PROJEKTERSCHLIESSUNG-SENEGAL-LAENDER-
REPORT.PDF>
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BENIN

SUMMARY

The Country Study of Benin is to provide an overview of the
country’s energy market and to support decision-making for
private investments for the Renewable Energy (RE) sector in
Benin. The study is structured as follows:

Chapter one provides Background Information on Benin.
This includes an overview of geographical and climatic condi-
tions, as well as the most important facts in view of political,

economic andsocio-economic conditions of Benin.

Chapter two summarizes facts and figures of Benin’s Energy
Market including stakeholders and market actors involved as

well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Benin. This includes an over-
view of support mechanisms for photovoltaic (PV) as well as
existing regulations, incentives and legislative framework con-
ditions concerning other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Benin.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Renew-
able Energy Business Information and Contacts of Benin.

SUMMARY
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1 COUNTRY INTRODUCTION

1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Benin is a West African country surrounded by Togo in the
West, Nigeria in the East, Burkina Faso and Niger in the
North. The country’s territory comprises 112,620 km? with
an estimated population of about 8,532,000. The capital of
Benin is Porto Novo.

MAP OF BENIN

100 miles
—_—

Benin has four main geographical regions. The southern re-
gion is a narrow coastal zone fringed in its North by a series of
interconnected lagoons and lakes with only two outlets to the
sea. In the Northwest of Benin there are forested mountains.
The major part of the country is influenced by transitional
tropical conditions. The dry season starts in November and
lasts until the beginning of April. The rainy season covers the
period of April to October. The southern part of the coun-
try (the coastal zone), is influenced by a northern transitional
equatorial climate, marked by a long dry season from Novem-
ber to the end of March, a first rainy season from April to July,
a small dry period in August, and a second rainy season in
September and October. The average rainfalls vary between
1,400 mm per annum in the south to 850 mm in the North.

1 UNITED NATIONS DEVELOPMENT PROGRAM (UNDP)-
HUMAN DEVELOPMENT REPORTS (WWW.HDR.UNDP.ORG)

1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS
Benin gained its independence from France in 1960. After the
National Conference and a referendum, several democratic
reforms were adopted in February 1990. Free elections were
established in 1991, marking the transition to a political mul-
tiparty system with a presidential regime. The constitution of
Benin guarantees human rights and individual freedom. The
total population of Benin (as of 2008) comprises 8,532,000
inhabitants. The population structure includes two distinc-
tive features: a very young population (55.6% are less than
17 years old) and a feminine dominance of about 51.5 %. The
spatial distribution of population is highly irregular, as about
45.5 % of the population are resident in six departments in the
South of Benin equaling an area of only 10 % of the country’s
territory. The share of urban population adds up to 38.85%.
The GDP of Benin amounted to 1,077 billion Euros
in 1998, while in 2005 it accounted for 1,603 billion Euro, at
constant market prices in both years comparable to those in
1985. Between 1998 and 2005, the annual growth was about
5.85%. Figure 2 illustrates the development of the sector-
based components of the GDP.

FIGURE 2
Development of GDP by Sectors
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Source: INSAE data compiled by the author, as of 2008

According to the 2007/2008 World Human Development
Report', the country ranks at position 163 out of 177 with
a HDI of 0.437 and a GDP per capita of USD 1,141. Table
1 illustrates the levels of poverty on the rural, urban and na-
tional level of Benin in 2002 and 2006. The average monetary
poverty per inhabitant was analyzed according to the usual
indicators of incidence (P0), of depth (P1) and of severity (P2)
for the exemplary years of 2002 and 2006.

TABLE 1
Incidence, Depth and Severity of Poverty by Area

I N N N N N

Urban (%) 2360 0.11 0.11 27.02 0.11 0.06
Rural (%) 3160 0.1 0.06 40.60 0.15 0.08
National (%)  28.50 0.11 0.06 36.80 0.14 0.07

Source: IMF, 2008, p. 26

COUNTRY INTRODUCTION
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2 ENERGY MARKET IN BENIN

2.1 OVERVIEW OF THE ENERGY SITUATION
Benin is characterized by a predominance of biomass energy
in the overall energy mix.

TABLE 2
Energy Mix of Benin

Consumption (toe) 1,338,714 866,540 50,628
Contribution (%) 59.40 38.40 2.20

Source: S.l.e. Benin, as of 2006

The major part of the total energy consumption can be al-
located to houscholds, with a total of approximately 63.9 %.
The transport sector accounts for 23.2 %, the service sector for
10.6 % and the barely developed industry sector of Benin con-
sumes about 2.3 %. Figure 3 visualizes the energy consump-
tion per sector, while Figure 4 presents the detailed consump-
tion of the industry sector.

FIGURE 3
Energy Consumption per Sector (toe)
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2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

Electricity Sector

The electricity sector of Benin has a total production capac-
ity of 97,484 MW; only 60 MW, however, are continuously
available. The existing shortage in energy production capac-
ity results in an insecurity of power supply (mainly caused
by a lack of production capacities) and has forced industrial
enterprises to set up stand-by power generators of their own.
In 2007, the total power output of the National Power Utility
was estimated at 180 GWh. The electricity sector of Benin
is state-owned and managed by the Benin National Power
Utility (SBEE), the exclusive owner of thermal power sta-
tions and the national electricity network. Figure 5 shows
the national electricity production between 1996 and 2005;
Figure 6 presents the electricity consumption by sector.

FIGURE 5
National Electricity Production (MWh)
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FIGURE 6
Electricity Consumption by Sector (MWh)
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Since its foundation in 1973, SBEE has been changing electric-
ity tariffs four times. The tariff structure, however, remained
the same. The electricity tariffs are appointed by the Govern-
ment and are standardized throughout Benin. The detailed
electricity prices are summarised in table 3.

Petroleum Sector

Benin has no national oil refinery. Therefore, all petroleum
products are imported to Benin via licensed (the national oil
company Société Nationale de Commercialisation des Pro-
duits Pétroliers —- SONACOP) and unlicensed (informal mar-
ket) importers. As the majority of imports are carried out by
unlicensed importers, the respective numbers need to be esti-
mated. The overall amount of imported petroleum products
reached 837,000 tons in 2005. Table 4 indicates figures of the
national petroleum product consumption of 2005.

TABLE 3
Electricity Tariffs for Different Types of Use

Quantities Price/ kWh Quantities Price/ kWh Quantities Price/ kWh
invoiced invoiced invoiced

Domestic use

(light, air-condition etc.) AT

0,08536 € 21-250 kWh

Professional use (shops,

restaurants, hotels etc.) iiell @Eie

0,134.15 € total consumption

Source: SBEE, as of 2008

TABLE 4
National Petroleum Product Consumption in 2005 (tons)
40,526 118,190

294,536 376,229 7,609

Source: S.l.e. Benin with data from DGE, as of 2006

TABLE 5
Prices of Petroleum Products

Gasoline 0.533 Euro/litre
Kerosene 0.533 Euro/litre
Diesel 0.572 Euro/litre
LPG 0.640 Euro/kg

Source: Ministry of Industry and Trade, as of February 2009

1 LAW 027-2002/AN OF 9 OCTOBER 2002, REFERRING TO THE AUTHORIZATION OF
BURKINA FASO'S ACCESSION TO THE KYOTOPROTOCOL
(JOURNAL OFFICIEL NO.47 DU 21 OCTOBRE 2002)

COUNTRY INTRODUCTION

0,12957 €

0,134146 €

>251 kWh 0,14482 €

total consumption  0,13415 €

Benin is highly dependent on foreign imports of petroleum
products. In 2005, these imports accounted for 2.2% of the
country’s GDP (about 33.54 million €). Benin has several
crude oil reserves that are officially subdivided in 17 blocks.
Seven blocks have already been granted to companies who are
currently actively exploring existing resources. From 1982 to
1998, Benin has exploited a small offshore oil field. The cumu-
lated production is an estimated 22 million barrels of crude
oil. Potential reserves are assessed at more than 5 billion bar-
rels of crude oil and more than 91 billion m? of natural gas.
Therefore, several multinational oil companies are investigat-
ing in the availability and sites of local reserves.

Benin’s tax policy allows selling electricity and petro-
leum products at the same price all over the country. Prices
are officially fixed by the Government and maintained by
cooperating with licensed distributors. The current prices of
petroleum products are indicated in table 5.
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The potential resources of wood energy were surveyed in 1999.
The potential of wood energy includes contributions generated
through National Reforestation Campaigns as well as alloca-
tions of the National Wood Resources Office. The objective
of the dedicated firewood project is to increase the supply of
wood energy on the market by enlarging plantations in the
South of Benin. In this respect, the involvement of the Na-
tional Wood Resources Office also contributes to the reduc-
tion of deforestation in the natural forests. Table 6 presents
the current and future potential of traditional wood energy,
while related prices (as of 2005) are indicated in table 7.

Besides traditional wood energy, a substantial poten-
tial of about 5 million tons is identified for agricultural resi-
dues. With regard to potential resources for biofuels, there
are currently only few production capacities for ethanol. For
example, Benin sugar plant “Sucrerie Complant du Bénin®
(SUCOBE) produces ethanol at an output capacity of 40,000
tons of sugar and 4,200 m? of ethanol per year. Furthermore,
the YUEKEN Benin International plant has an output of
3,000 m? of ethanol per year deriving from cassava. Due to
the missing distribution infrastructure however, this amount
is currently not used for energy or transport purposes.

Currently, Benin is characterized by the prepon-
derance of traditional biomass energy. Future plans aim at
modern biomass energy utilization like biogas, biofuels and
various residues. In the following, a more detailed overview
is presented.

The utilization of biogas is currently only planned for the
large-scale level. Pilot production units for biogas from ani-
mal residues are planned at former state-owned farms with
financing from private investors. Several pilot electricity pro-
duction units and three bigger production units (mainly using
household residues) will be gradually implemented at 5 MW
per time in 2011, 2018 and 2024.

Considering the assumed demand for diesel and the potential
substitution with biodiesel, this development is expected to
generate a market for the future. Various vegetable oils like
pourghére oil, castor oil, palm oil, cotton, soy and peanut
oil could be used for the production of biodiesel. In order to
develop a market for biofuels, a regulatory, institutional and
legal framework is needed to support the promotion and de-
velopment of the sector.

TABLE 6
Potential of Traditional Wood Energy
(tons/year) 6,719,469 6,554,064 6,392,754

6,235,436 6,082,012

Source: LIFAD Survey, as of 2005

2 DATA OF THE AFRICAN CASHEW ALLIANCE: WWW.AFRICANCASHEWALLIANCE.ORG.
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5,932,386

In Benin there are few plants that can process vegetable oil
to transport fuels. Two plants with a combined capacity of
210,000 tons are located in Bohicon. Furthermore, there is a
palm oil plant in Hinvi. The capacities of these plants are not
fully exploited yet (currently just about 30 % are being used).

A utilization of ethanol at an admixture rate of 15%
will create a market of about 33,000,000 liters per annum.
Regulatory, institutional and legal provisions need to be im-
plemented in order to support the creation of industrial etha-
nol plants in Benin. A recent survey identified a substantial
potential of 46.5 million liters in 2011, 116 million liters in
2015 and 229 million liters in 2020. If the marketplace of the
European Union is taken into account, these ﬁgures are even

higher.

In Benin, several wood processing plants produce waste and
residues that could be used for energy production. The Na-
tional Wood Resources Office (ONAB) plant in Bohicon, for
example, creates about 14,000 m? waste and residues per year.
Currently, these materials are used by households for cooking.
They could, however, also contribute to the production of elec-
tricity from biomass. With regard to agricultural residues, it
is planned to install power production units (5 MW by 2010,
30 MW by 2020) in cotton production areas of Benin.

The cashew nut industry in Benin is growing fast
(average growth of 40-50% per annum during the past
15 years)” and is currently the second largest source of agricul-
tural exports (cotton being the most important). The cashew
industry offers many attractive features, especially for the uti-
lization of residues for energy production. Up to now, how-
ever, the actual processing is still a marginal activity in Benin,
with some 97 % of raw cashew being exported. Furthermore,
promising by-products such as cashew apple and shells are not
being exploited yet. Especially the development of the ethanol
production from the apple of cashew nuts in the North Zou
and Collines districts is a very promising opportunity for the
future.

TABLE 7

Medium Price of Traditional Wood EnergyPrices of Petroleum Products

0.034 Euro/kg 0.533 Euro/litre

Source: LIFAD Survey, as of 2005

5,786,462
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2.3 MARKET ACTORS AND REGULATION STRUCTURES

The Ministry of Energy and Water (Ministére de 1‘Energie
et ’Eau — MEE) is responsible for the overall electricity sec-
tor and all related policies in this field. Furthermore, it is in
charge of managing the Hydro Power potential as well as all
matters related to alternative energy sources in Benin. Be-
sides the Ministry of Energy and Water, three main public
operators are involved. The Communauté Electrique du Bénin
(CEB) is the state-owned international electricity company of
Benin and Togo. CEB is fully in charge of the production,
distribution and import of electricity in both countries and
is therefore jointly owned and managed by Benin and Togo.
Furthermore, CEB is responsible for the development of the
electricity infrastructure of both partner countries. The Be-
nin National Power Utility (SBEE) is largely involved in the
overall electricity distribution within the national territory of
Benin. SBEE is also responsible for the development and up-
grade of the interconnection of the North Togo/North Benin
networks. The Benin Agency for Rural Electrification and En-
ergy Control (ABERME) was founded in 2004 and is respon-
sible for the implementation of policies in the field of rural
electrification. ABERME aims to implement a wide spectrum
of energy efficiency measurements in Benin.

The MEE controls and supervises the petroleum sector of Be-
nin. It is the major regulatory institution and decides all mat-
ters within this sector. Besides the Ministry of Energy and
Water, several oil companies are involved in the petroleum
sector of Benin. The national oil company SONACOP, to-
gether with several licensed companies such as TOTAL BE-
NIN, TEXACO BENIN S. A. and ORYX BENIN S. A. is
in charge of import and distribution activities in Benin. Fur-
thermore, several unlicensed importers and distributors have
created an informal market for petroleum products. Decree
N°95-139 of May 3rd 1995 relating to the means of import-
ing and distributing oil products puts the accent on safety
measures for the importing, storage and distribution of oil
products and their derivatives. Only the State has authority
over this activity. The authorities of Benin have just approved
of the installation of private companies. Official distributors
need a license issued by the Ministry of Industry and Trade
(Ministere de I'Industrie et du Commerce — MIC) to conduct
their business.

The Ministry of Environment and Nature Protection is in
charge of the management of forest resources and environment
problems. The corresponding regulatory framework is current-
ly being updated and improved in order to promote biofuels
for local and national transport as well as renewable bioenergy
in Benin. In reality, however, the biomass sector of Benin is
basically governed by producers and traders of firewood and
charcoals, the National Wood Resources Office (ONAB) and
several wood processing and service companies. Furthermore,
a number of NGOs are operating in Benin, especially in the
field of reforestation and the rational use of the wood energy.

COUNTRY INTRODUCTION

3.1 POLICIES, STRATEGIES AND PROGRAMS FOR RE-
NEWABLE ENERGY PROMOTION

The existing policies for renewable energy aim to promote
and develop the utilization of available RE resources in order
to satisfy the demand of energy in remote and rural areas.
'The objective is to increase the national electricity production
and to promote a significant contribution of RE to the overall
energy supply of Benin. Therefore, the promotion of locally
available RE resources will help to establish an energy supply
with broad self-sufficiency. In particular energy from biomass
will play a significant role in this process.

The strategy for an improved efficiency of wood energy
utilization includes the eased access to cost-effective cooking
stoves as well as the substitution of traditional, for example
fossil fuel based methods with alternative energy resources.
This is to significantly reduce the dependence on wood energy
and to create regulated energy markets in the rural areas of
Benin. The objective is to diversify the energy mix in order
to meet the demand in a more sustainable way. Therefore, it
is necessary to establish an adequate institutional, legal and
regulatory framework that supports the development and
implementation of RE. Although already defined in various
policy and strategy documents of Benin, the promising sector
RE does not always receive adequate and sufficient attention.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS

In order to solve the problem of insufficient energy supply,
several national initiatives have been started in Benin. This
includes the PV electrification of 38 villages by the Beninese
Agency of Rural Electrification with funds from the Islamic
Development Bank and the national budget of Benin. An-
other initiative is the Energy Services Supply Project (PFSE)
aiming to increase the access to modern and affordable energy
services in urban and rural areas of Benin. Furthermore, the
project is to reduce the deforestation, to promote renewable
fuels and to diversify the overall energy supply of Benin. The
project is financed by the International Development Associa-
tion (IDA), the West African Development Bank (BOAD),
the Nordic Development Fund (NDF), the Benin National
Power Company (SBEE), the Benin Electric Community
(CEB) and the Government of Benin.

Other initiatives are dealing with the implementation
of new gas turbine power stations, the electrification of rural
localities, the upgrading of existing Hydro Power plants, the
implementation of PV installations and the utilization of mod-
ern biomass energy. With regard to increased energy efficiency
and the diversification of the energy supply, several dedicated
policies and strategies are currently under development. In
order to reduce the utilization of small diesel generators, the
Government is going to implement a project to interconnect
urban and rural areas via the national power grid. This grid
expansion includes one power line (161 kV) from Ouake to
Bembereke and one (63 kV) from Djougou to Natitingou.
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4.1 BIOMASS/BIOGAS

The utilization of traditional biomass contributes significantly
to the overall energy mix of Benin. On top of that, a signifi-
cant potential of sustainable biomass resources is available for
heat and electricity production. This includes residues from
agricultural products as well as waste from agro-industries,
food processing and households. These residues are estimated
to be sufficient to produce about 1,500 GWh of electricity. In
urban areas of Benin, substantial amounts of household refuse
could be used for energy production. According to studies of
the city of Cotonou, more than 700 tons of refuse would be
available every day. The waste and residues from wood process-
ing plants is identified as another potential source for electric-
ity generation. Another significant potential lies in the cashew
nut industry. Up to now, however, the actual processing is still
a marginal activity in Benin. Especially energy relevant by-
products such as cashew apple and shells are not utilized yet.

4.2 SOLAR ENERGY

The solar energy potential of Benin varies between
3.9 kWh/m? and 6.2 kWh/m?, depending on the location.
Table 8 presents selected PV installations in Benin.

TABLE 8
PV Installations in Benin

PV units at villages, funded by Government 14 56 kW
PV units at villages, funded by Govern-

ment&Islamic Development Bank % TR
PV unit at public health centres na. 50 kW
Domestic use na. 10 kW
Solar system for telecommunication 50 150 kW

Source: DGE and ABERME, as of 2002

4.3 WIND POWER

According to the available data of the National Meteorologi-
cal Office, the wind speed varies between 3 and 6 m/s. More
detailed information is not available; therefore it is not pos-
sible to give a complete overview of the existing potential.

4.4 HYDRO POWER

Benin has a significant potential of Hydro Power that can be
used for electricity production. A recent survey shows that the
potential of the Oueme River is sufficient to install twenty
sites with a total capacity of 760 MW and an annual output
of more than 280 GWh. Moreover, approximately 80 other
sites are equipped with small-scale hydro power installations
for rural electrification.

COUNTRY INTRODUCTION

In spite of already implemented mechanisms that support the
investment in the energy sector, there are still some major ob-
stacles to be found in this sector. It is, for example, difficult to
register for a purchase agreement as potential investors have to
discuss their application with two state monopolists (CEB for
the production and the SBEE for the distribution of energy).
There are also some risks in legal aspects. These are,
however, not a major constraint for investment in this field.
Outdated technology, the lack of technical knowledge and in-
adequate finance are major barriers in the implementation of
RE in Benin. Also, no incentive measures like exemption from
taxes or other benefits are available for potential investors.
'The high costs of RE equipment on the one hand and
the low level prices for conventional energy on the other hand
are not encouraging potential investors at all. Benin has sev-
eral local experts in the field of RE mostly in technical depart-
ments, universities and research centers. There is, however, a
need for technical cooperation in the energy sector.
The Government of Benin set up an Investment Facilitation
Department in order to support cooperation and investment
of the private sector and foreign investors. The Investment
Promotion Center was established in order to assist investors
in the setting-up of business, the identification of local part-
ners and the correspondence with institutions. The Formali-
ties Center of the Enterprises (CFE) supports investors during
the foundation of an enterprise. Furthermore, several other
departments are engaged to support the promotion of invest-
ment in the energy sector. Benin is implementing structural
and economical reforms in order to promote private invest-
ment. Table 9 presents the results of the World Bank Ease of
Doing Business Survey 2008 for Benin.

TABLE 9

“"Ease of Doing Business"-Benin 2008 Ranking

Ease of doing business 157
Starting a business 142
Dealing with construction permits 123
Employing workers 17
Registering property 120
Getting credits 141
Protecting investors 148
Paying taxes 162
Trading across borders 130
Enabling contracts 174
Closing a business 109

Source: “Ease of Doing Business”, World Bank, as of 2008
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TABLE 10

List of Selected Business Partners

Electric Community of Benin (CEB)

La Société Béninoise d’Energie
Electrique (SBEE)

Société Nationale de Commercialisation
des Produits Pétroliers (SONACOP)
Society Oryx Benin

Society TOTAL

ENERDAS

MIERT

SOLARISS

Sucrerie Complant du Bénin (SUCOBE)-

Benin sugar plant

Yueken International Benin

Investments Promotion Center (IPC)

Formalities Center of the Enterprises
Chambre de Commerce et d'Industrie
du Benin

TABLE 11

Lome, Togo

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

Cotonou

List of Selected Ministries of Benin

Ministry of Energy and Water

Ministry of Industry and Trade

Ministry of Agriculture, Animal Husbandry and

Fishing

COUNTRY INTRODUCTION

Production, distribution and import of

electricity

Import and distribution of electricity

Import, storage and distribution of
petroleum products

Import, storage and distribution of
petroleum products

Import and distribution of petroleum
products

Distribution and installation of solar
systems and solar equipment

Distribution and installation of solar
systems and solar equipment

Distribution and installation of solar
systems and solar equipment

Sugar and ethanol producer

Producer of ethanol from cassava
roots

Promotion and development of foreign

investments in Benin

Business creation and modification

Av. Jean Paul VI
01 BP363 Cotonou
Phone: +229 312429

Av. Jean Paul VI
01 BP363 Cotonou
Phone: +229 21303024

Av. Jean Paul VI
01 BP363 Cotonou
Phone: +229 300410

BP 1368, Lome, Togo
Phone: +228 2215795

01 BP 123, Cotonou
Phone: +229 21312145

01.BP 245, Cotonou
Avenue Jean-Paul I
Phone: +229 21311347

Cotonou
Phone: +229 21306547

08 BP 701, Cotonou
Avenue Jean-Paul Il

02 BP 8155, Cotonou
Phone: +229 21301490

07 BP 1244, Cotonou
Phone: +229 21325010

05-BP 24522, Cotonou
Lot 4053 J Sodjeatinmé

BP 6, Cotonou
Phone: +229 21305537

071 BP 75, Cotonou
Lot 1436
Phone: +229 21384606

01 BP 2022, Cotonou
Phone: +229 21303062
www.cpibenin.com

01 BP 31, Cotonou
Phone: +229 21314386
www.ccibenin.org

Assogba Daniel

Senou Louise

Gbehounou Galbert
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8 ANNEX

TABLE 12

Quantity of Residues and Potential Electricity Production

AVAILABLE RESIDUES (TONS) | POTENTIAL (GWH/YEAR)

Local maize 2,453,952
Improved maize 742,233
Sorghum 518,429
Small millet 92,044
Rice 80,872
Cotton 1,378,619

Source: S.l.e. Benin with data from DGE, as of 2006
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FIGURE 8
Potential Hydro Power Sites in Benin
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ACRONYMS AND ABBREVIATIONS
BURKINA FASO

ADDAX Name of supplier based in Geneva
AlJ Activities Implemented Jointly
APEES Association Pour la Promotion de UExploitation de 'Energie Solaire
(Association for the Promotion and Use of Solar Energy)
BMZ  Bundesministerium fir wirtschaftliche Zusammenarbeit und Entwicklung
(German Federal Ministry for Economic Cooperation and Development)
CCA Centres de Communication et d'Activités (Centers of Communication and Activities)
CET Common External Tariff
CFAF CFA Franc
CIF  Cost, Insurance and Freight price for import/export of petroleum products
CIFAME  Commission Intersectorielle de Facilitation de '’Approche Multisectorielle dans le Domaine de U'Energie
(Interdepartmental Committee for Multisector Approach Facilitation in the Sector of Energy)
CILSS Comité Permanent Inter-Etats de Lutte contre la Sécheresse dans le Sahel
(Interstate Committee for Desertification Control)
DDO  Direct De-oxygenation (Fuels for Electricity Generation)
DMN Direction de la Météorologie Nationale (National Direction of Meteorology)
ERD Electrification Rurale Décentralisée (Decentralized Rural Electrification)
FDE Fonds Développement de UElectrification (Electrification Development Fund)
GDP Gross Domestic Product
6TZ Deutsche Gesellschaft fiir Technische Zusammenarbeit (German Technical Cooperation Agency)
IRSAT  Institut de Recherches en Sciences Appliquées et Technologies
(Research Institute of Applied Sciences and Technology)
LBN Libre Blanc National (National White Book Investment Plan)
MEPRED Mainstreaming Energy for Poverty Reduction and Economic Development Project
na. not applicable
PNGT  Programme Nationale de Gestion des Terroirs (National Community Land Management Program)
PRS Programme Régional Solaire (Regional Solar Energy Program)
PV Photovoltaic
RE Renewable Energies
RPTES Regional Program for the Traditional Energy Sector
SIR Société Ivoirienne de Raffinage (name of Ivorian Refinery Company)
SME/SMI Small and Medium Sized Enterprises/Small and Medium Sized Industries
SSD Sociétés de Services Décentralisées (Societies of Decentralized Services, e.g. CCA of Gomboro, Bognounou & Bokin)
TPA  Taxe Patronale et d’Apprentissage (Employers’ and Learning Tax)
VAT Value Added Tax
WAEMU West African Economic and Monetary Union
XOF  West African CFA Franc (as opposed to XAF = Central African CFA Franc)

MEASUREMENTS

GWh  gigawatt hour (1 GWh = 1,000,000 kilowatt hours (kWh))
m? square meter

MW  megawatt (1 MW = 1,000 kW)

MVA megavolt-ampere

Wp Watt-peak (1 kWp = 1,000 Wp)
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BURKINA FASO

The Country Study of Burkina Faso is to provide an overview
of the country’s energy market and to support decision-mak-
ing for private investments for the Renewable Energy (RE)
sector in Burkina Faso. The study is structured as follows:

Chapter one provides Background Information on Burkina
Faso. This includes an overview of geographical and climatic
conditions, as well as the most important facts in view of po-
litical, economic and socio-economic conditions of Burkina
Faso.

Chapter two summarizes facts and figures of Burkina Faso’s
Energy Market including stakeholders and market actors in-
volved as well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Burkina Faso. This includes
an overview of support mechanisms for Photovoltaic (PV) as
well as existing regulations, incentives and legislative frame-
work conditions concerning other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Burkina Faso.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Re-

newable Energy Business Information and Contacts of Burki-
na Faso.

SUMMARY
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1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Burkina Faso is a landlocked country surrounded by Mali in
the North, Niger in the East, Benin in the Southeast, Togo
and Ghana in the South, and Cote d’Ivoire in the Southwest.
The country’s territory comprises 274,000 km? with an esti-
mated population of about 13,200,000. The capital of Burki-
na Faso is Ouagadougou.

Burkina Faso has a primarily tropical climate with two
seasons. The dry season lasts from eight months in the North
to five or six months in the South, followed by the rainy season
with up to 1300 millimeters of rainfall per annum. There are
three climatic areas in Burkina Faso: the Sudanian zone with
extensive rainfalls during the rainy season, the Sudano-Sahe-
lian zone, located in the centre, and the Sahelian zone with
a very short and moderate rainy season. The climatic situa-
tion of Burkina Faso includes long dry periods and therefore
causes serious problems in view of sufficient water supply.

1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS

Burkina Faso’s constitution of 2 June 1991 established a semi-
presidential government with a parliament. The presence of
this new political stability allowed the country to set up vari-
ous institutions that are now fully capable of acting. During
the last decade the democratic process was being consolidated
significantly. With approximately 13,340,000 inhabitants
from of about sixty ethnic groups, Burkina Faso is one of
the most populated countries of West Africa. Approximately
82.6% of the overall population lives in rural areas. Burkina
Faso is one of the poorest countries in the world with more
than 40% of the population still living below the poverty
line. The annual per capita income is less than 1,000 Euro.
Since the 1990s, Burkina Faso has been starting a series of
economic reforms with the support of the World Bank and
the International Monetary Fund in order to streamline the
economy, stimulate economic growth and to reduce poverty.

COUNTRY INTRODUCTION

MAP OF BURKINA FASO
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2.1 OVERVIEW OF THE ENERGY SITUATION

Besides the utilization of Hydro Power, the electricity produc-
tion of Burkina Faso mainly relies on diesel generators. Due
to high production costs, fluctuating oil prices and a steadily
increasing demand for electricity, Burkina Faso has started to
import electricity from its neighbors Ghana and Céte d’Ivoire.
Currently, only 10% of the country are connected and have
access to electricity. Due to the lack of fossil fuel resources,
the country is completely dependent on fuel imports. In rural
areas of Burkina Faso, energy requirements are almost com-
pletely met by the utilization of traditional biomass.

2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

The electricity consumption of Burkina Faso is met by local
production and imports from Ghana and Cote d’Ivoire. The
monopolist SONABEL is fully responsible for the production,
import and distribution of electricity in Burkina Faso. Table 1
shows characteristic data of the country’s electricity sector.

TABLE 1
Characteristic Data of the Electricity Sector (2004-2007)

Electricity imported (kWh) 96,183,557 125,337,589 139,323,910 123,910,359
Thermal production (kWh) 371,789,678 415,751,943 467,728,921 501,295,228
Hydro production (kWh) 101,458,980 100,472,905 80,668,451 111,416,699
Average cost per kWh (XOF) 113.19 117.89 121.21 129.62
fgj%gf cost per kih 017234632 017950268 018455781  0.19736311
Number of thermal plants 30 30 29 28
Number of hydro plants 4 4 4 4
'(Fm/rArr)\al power installed 181 204 223 217
Hydro power installed (MW) 32 32 32 32

Source: SONABEL, as of November 2008
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As indicated above, the electricity supply of Burkina Faso is
still in the process of development. Especially the intercon-
nection of rural areas is an important issue. Within the frame-
work of the Electrification Development Fund (FDE), several
villages have now got access to electricity, either via regular
connection to the grid of SONABEL or decentralized diesel
generators. Regarding this, the challenge is to provide rural
areas with reliable and cost effective electricity.

The electricity tariffs in Burkina Faso vary according
to the level of consumption and the type of utilization. Table 2
provides an overview of past (up to June 2005) and present
electricity prices, tariff structures and consumption levels.

TABLE 2
Electricity Tariffs Provided by SONABEL

0-50 73 75
51-00 120 128
Tariff A
Above 100 125 138
Min. charge 1,132 1,132
0-50 86 96
51-200 90 102
Tariff B
Above 200 95 109
Min. charge 381-637 (dep. on amperage) 457-T764 (dep. on amperage)

Tariff 2 Domestic and locomotive tasks

0-50 86 96
51-200 95 108
Tariff C
Above 200 100 14
Min. charge 1,022-1,144 (dep. on amperage) 1,226-1,373 (dep. on amperage)
Tariff 3 Non-domestic (low voltage)
Peak Hour 143 165
Tariff D1
(non-indus-  Full Hour 71 88
trial)
Min. charge 7,115 8,538
Peak Hour 110 140
Tariff D2
tlsiel) Full Hour 51 75
Min. charge 5,929 7,115
Tariff 4 Non-domestic (average voltage)
Tariff E1 Peak Hour 121 139
(honinds= S B [ Hour | 156 64
trial)
Min. charge 7,115 8,538
Peak Hour 110 118
Tariff E2
(industrial) Full Hour 51 54
Min. charge 5,929 7,115
Tariff 5 Street lighting
Unique tariff 120 122
Tariff F
Min. charge na. na.
5Ato15A 0 381
One phase
Above 20 A 0 637
10Ato15A 0 1,022
Three phase
Above 20 A 0 1,144

Source: SONABEL, as of November 2008

COUNTRY INTRODUCTION

Petroleum Sector

The state-owned company SONABHY has supply contracts
with the Ivorian Refinery Company (SIR) and ADDAX, a sup-
plier based in Geneva. Furthermore, petroleum products are
bought at international spot markets and imported through
the Port of Lomé. Additional imports come from the Tema re-
finery in Ghana. SONABHY has two depots in Burkina Faso,
one in Bingo (Ouagadougou) and the other in Bobo Dioulasso.
The price structure of petroleum products is fully regulated by
the Ministry of Trade. Fuels for electricity generation (DDO)
as well as for cooking purposes are subsidized. For all other

purposes, petroleum products are regularly taxed.

2.3 MARKET ACTORS AND REGULATION
STRUCTURES

For the planning and regulation of the energy sector, vari-
ous ministries are involved in Burkina Faso. The legal and
regulatory framework of the energy sector is managed by the
Ministry of Energy in close cooperation with the ministries
in charge of trade, finance and environment. Moreover, the
sectors of education, health, agriculture and hydraulics, also
being related to the energy sector, are involved through the
corresponding ministries in charge.

Electricity Sector

In November 2007, the Parliament adopted law N° 027/AN" in
order to regulate the general electric energy supply of Burkina
Faso. This law is to enhance the qualitative and quantitative
security of energy supply. It also aims at the reduction of the
overall electricity costs by liberalizing the production and dis-
tribution of electricity within Burkina Faso because currently
the electricity sector is dominated by the monopolist SONA-
BEL. In the overall reorganization of the electricity sector,
several authorities are involved:

* The Ministry of Energy (responsible for energy policy,
general control and planning)

* The Ministry of Trade (responsible for the fixation of the
electricity price)

* Independent control authorities for electricity price fixation
and consumer protection

* Authorities issuing regulations to support the overall price
setting process

* Authorities providing fund management for the develop-
ment of rural electrification

Petroleum Sector

The supply of petroleum products is fully organized and con-
trolled by SONABHY, a state-owned company. The Ministry
of Trade supervises SONABHY with regard to import and
trade issues, while the Ministry of Finance coordinates and
controls all financial matters. The Burkina Bureau of Mines
and Geology is in charge of the quality control for retailed
petroleum products. The overall tasks of SONABHY can be

summarized as follows:

1 LAW 027-2002/AN OF 9 OCTOBER 2002, REFERRING TO THE AUTHORIZATION OF
BURKINA FASO0'S ACCESSION TO THE KYOTO PROTOCOL (JOURNAL OFFICIEL NO.47
DU 21 OCTOBRE 2002)
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Import, storage, conditioning and marketing of petroleum
products and gas

Construction of storage infrastructures to guarantee
sufficient distribution

Support of research activities for alternative energy resourc-
es and energy conservation

The biomass sector of Burkina Faso is mainly administrated
by the Ministry of Environment that focuses on the sustain-
able production of firewood and charcoal. The Ministry of
Trade regulates the transport of these commodities as well as
related tax issues. The Ministry of Energy plans and regulates
the firewood and charcoal demand in urban areas of Burkina
Faso.

3.1 POLICIES, STRATEGIES AND PROGRAMS FOR
RENEWABLE ENERGY PROMOTION

Despite the considerable potential of RE resources in Burkina
Faso, up to now, there are no policies or strategic directions
for the utilization of RE. However, a guiding principle for PV
was expressly outlined in a program to supply basic energy
services. Adopted in 2007, the Strategy for Rural Electrifica-
tion strongly supports solar energy for the electrification of ru-
ral areas currently lacking connection to the SONABEL grid.
The implementation of PV projects supports the promotion
of solar energy and could help to achieve a supportive policy
framework for RE in Burkina Faso. A list of selected projects
and programs can be found in Chapter 8 (Annex). Table 3
provides an overview of already existing support mechanisms

for PV.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS
The new regional policy supporting the access to energy serv-
ices for rural areas of Burkina Faso, known as the Regional
White Paper, was approved of and adopted on 12 January 2006
by the ECOWAS Authority of Heads of States. The regional
policy aims at an effective contribution of energy to achieve
the Millennium Development Goals (MDG) and to reduce
poverty. In order to reach this goal, all members of ECOWAS
need to develop appropriate policies for energy services.
Recently, a national multiple stakeholder group, the
Interdepartmental Commission of Multisector Approach Fa-
cilitation in the Sector of Energy (CIFAME) was formed by
the Ministry of Mines and Energy by ministerial decree 06—
21/MCE/SG/DGE’ of 5 May 2006. After several meetings,
the commission drafted the National White Paper (LBN) fo-
cusing on the provision of modern energy services to the en-
tire population of Burkina Faso by the year 2020. Therefore,
renewable energy is considered to be a major contributor to
this ambitious goal.

COUNTRY INTRODUCTION

TABLE 3
Existing Support Mechanisms for PV Solar Energy

- ERD Ganzourgou PV component,
subsidies 40% to 45%

- PV FONDEM/Kouritenga Appropriations,
subsidizes 35% to 45%

Beneficiary

- National Community Land Management Program ||
(PNGT 11)415.751.943

- Burkina Faso Plan

- Activities Implemented Jointly (AlJ)/Regional
Program for the Traditional Energy Sector (RPTES)

- Spanish project

- Regional Solar Energy Program | (PRS 1),
subsidizes 100 % of equipment costs

Management committee

- Kouritenga Energy services, subsidizes

WS (Aesatiter 90% of equipment costs

- COOPEL Electric systems, subsidizes

Group or co-operative society B0le e bipmanteoss

- Societies of Decentralized Services (SSD) ex.
CCA of Gomboro, Bognounou & Bokin, subsidizes
100% of equipment costs

Private promoter

Source: Césaire SOME, Modes of Funding Basic Energy Services for Burkina Faso, MEPRED,
as of 2008

4.1 BIOMASS/BIOGAS

In many provinces of Burkina Faso, especially in the Sudano-
Sahelian and Sudanian Zone, sufficient biomass resources are
available.” Particularly the forest areas of the East, the West
and Southwest are offering substantial biomass resources. An
analysis of the correlation between rural/Urban consumption
and production is shown in Figure 2 and Figure 3.

Within the framework of the “Biogas for Better Life”
initiative, a feasibility study was carried out by GTZ in 20074
in order to identify the potential for biogas installations. The
study envisages the installation of 15,000 biogas production
units at farms and another 20,000 units in semi-urban house-
holds.5 The costs of such biogas installations vary between
CFAF 450,000 and CFAF 650,000, depending on size and
location. Moreover, it is foreseen to implement 2,000 biogas
production facilities for agro-business SME/SMIs by 2015. A
total of 25,000 units are to be realized by 2015 and more than
100,000 units by 2030. Table 4 presents the number of the
projected biogas installations in Burkina Faso.

2 CIFAME, AS OF 2009

3 SEE ALSO COMPETE, 2008

4 GTZ, 2007

5 EXISTING INSTALLATIONS ARE BASED ON MULTIPLE TECHNOLOGIES (FLOATING DRUM,
PLUG FLOW, FIXED DOME, BATCH, SEMI-BATCH). SEE ALSO GTZ, 2007, P. 43
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FIGURE 2 FIGURE 3
Rural/Urban Consumption and Production: Sudano-Sahelian Zone Rural/Urban Consumption and Production: Sudanian Zone
tons
7000 —
. rural consumption
6000 . urban consumption
production tons
5000 — -
8000 . rural consumption
7000 . urban consumption
4000 —
production
6000 —
30007 4000
2000 — 3000
2000
1000 —
1000 —
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Source: The Second Phase of National Plan of Electrification, as of 2006 Source: The Second Phase of National Plan of Electrification, as of 2006
TABLE 4

Projected Biogas Producing Units (2008 2030)

Stages \ Midterm  Long term
Demonstration 50 50
Rural

0 250 1000 2500 3000 3500 3750 14000 90267
households
REFHITEE 100 400 1000 1500 3000 4000 10000 20000
households
Agro-business 100 120 160 170 200 250 1000 1343
Total 50 500 1520 3660 4670 6700 8000 25000 111610

Source: GTZ, as of July 2007

TABLE 5
Solar PV Installation Situation in 1998 and in 2002

YEAR 1998 2002

Energy Services Capacity (Wp) | Part (%) Capacity (Wp) | Part (%)

Water pumping 209 19 205.20 15
Telecommunication 220 20 218.88 16
Lighting 671 61 0 0
Video and television 0 0 41.04 3
Lighting and refrigeration 0 0 902.88 66
Total 1,100 100 1,368 100

Source: Energy Services Financing, National White Paper, MEPRED, as of May 2008

COUNTRY INTRODUCTION Renewable Energies in West Africa

3



BURKINA FASO

4.2 SOLAR ENERGY

Burkina Faso has strong potential in the field of solar energy.
According to a study of the Research Institute of Applied
Sciences and Technology (IRSAT) and the Direction of Na-
tional Meteorology (DMN), the average potential is estimat-
ed at 5,5 kWh/m?*/day for 3,000 to 3,500 hours per annum.
Currently, PV solar systems are used for refrigeration, water
pumping, communication, lighting, video and television. Ta-
ble 5 provides an overview of capacities installed in 1998 and
2002.

4.3 WIND POWER

Due to the western location of Burkina Faso, the potential for
wind power is very limited. The average wind speed ranges
between 1 and 3 meters per second, while the maximum only
to be obtained in the North of the country. Therefore, a large-
scale utilization of wind energy is not advisable. However,
small-scale generators at suitable sites and for selective pur-
poses (e.g. water pumping, desalination systems etc.) might
be reasonable.

4.4 HYDRO POWER

A survey of hydroelectric sites was done within the EDF-
SONABEL - Centre National d’Equipement Hydraulique
(National Centre of Hydraulic Equipment) study. The study
covers large-scale hydroelectric sites as well as small-scale in-
stallations. The capacity ranges between 65 and 550 kW with
5 to 15 GWh/year and 550 to 1,700 kW with at least 5 GWh/
year. The study shows that the Hydro Power potential of rural
areas is sufficient for a decentralized electricity production.
The study identifies some sites where the estimated produc-
tion cost ranges between CFAF 100 and 175 per kWh, several
other sites with estimated costs of at least CFAF 200 per kWh.
The current hydroelectricity utilization covers about 20 % of
the national electric consumption (incl. imports from Ghana
and Céte d’Ivoire).

TABLE 6
Distribution of the Mini/Micro Hydro Sites in Burkina Faso

Center, South 25
Boucle du Mouhoun 25
Southwest 5
Center, East 12
Center, West 6.25
East 75
Cascades 5
Sahel 3125
Hauts Bassins 3125

Source: Inventory of Burkina Faso Hydroelectric Sites,
EDF-SONABEL-CNEH, as of March 1999

COUNTRY INTRODUCTION

Regarding market risks and barriers, there are several issues
to be considered in Burkina Faso. Besides corruption, the lack
of local expertise and outdated technical equipment, high
costs for research and development as well as mostly capital
intensive technologies® are substantial barriers for the broad
implementation of RE. Due to the lack of financial resources,
many companies in Burkina Faso need to operate with sup-
plier credits or documentary credits. National financial insti-
tutes hardly contribute to the financing of projects aiming at
the provision of energy services for rural areas. As to the ac-
cess of rural population to basic energy services, only people
banks — “Caisses Populaires” — offer very limited credits to
facilitate the acquisition of PV kits. As other financial institu-
tions charge high interest rates, such credits are not suitable
to finance PV equipment. Even though there are microfinance
institutions in Burkina Faso — which in general provide more
adequate financial support services to low income groups and
also SMEs — their credits are only granted for short term peri-
ods limited to a maximum of three years.

According to the World Bank’s Ease of Doing Busi-
ness report of 2008, Burkina Faso moved from position 164
in June 2007 to 148 in 2008. The country is one of the ten
world leaders in regulatory reforms aiming to facilitate busi-
ness activities. Burkina Faso, for example, reduced the cor-
porate tax rate from 35 to 30 percent and the dividend tax
from 15 to 12.5 percent. Table 7 provides an overview of the
country specific rating.

In terms of tax incentives, the import of energy
equipment is subject to the WAEMU common external tar-
iff (CET). The country’s value added tax (VAT) rate is cur-
rently 18 % while the employers and training tax (TPA) is 4 %
(8% for foreigners).

TABLE 7

Burkina Faso - Ease of Doing Business 2008 Rankings

Ease of doing business 148
Starting a business 113
Dealing with construction permits 106
Employing workers 57
Registering property 148
Getting credit 145
Protecting investors 142
Paying taxes 132
Trading across borders 173
Enforcing contracts 110
Closing a business 110

Source: Ease of Doing Business, World Bank, as of 2008

6 SMALLER AND SMALLEST APPLICATIONS ARE LESS COST-INTENSIVE IN SOME
RESPECTS. OFTEN INITIAL INVESTMENTS, HOWEVER, ARE STILL HIGH FOR THE
CORRESPONDING USER GROUPS SUCH AS LOW-INCOME PRIVATE CLIENTS OR SMES
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TABLE 8

RE Companies and Stakeholders in Burkina Faso

CB Energie

MICROSOW

SOLTECH

OMA-SENISOT SA

Sahel Energie
Solaire

K&K International

INTELFAC

ATESTA

TLE NAFA

Association for the
Promotion and Use
of Solar Energy
(APEES)

Institute of Applied
Research in Sciences
and Technologies
(IRSAT)

Supply, installation and

maintenance of solar systems

Supply & maintenance of solar

systems, solar cookers, charging

units for cell phones

Supply and installation of solar
energy and electricity equipment,

energetic audit and training

Solar energy installation,
installation of electricity

Solar pumps and community

systems within the Regional Solar

Energy Program,

electrification of 150 departmental

administration centers

Solar lighting,

solar pumps and refrigerators

Solar water heating systems,

PV systems in health facilities

and households

+

at

Dédougou

Phone: +226 20 52 10
cbenergie@yahoo.fr
www.cb-energie.com

Somgandé

Phone: +226 5035 63 22
info@microsow.com
Www.microsow.com

Ouagadougou
Phone:+226 50 34 23 02
Email: nasol@fasonet.bf

Ouagadougou
Phone: +226 50 31 42 69
oma.senisot@fasonet.bf

Ouagadougou
Phone: +226 50 30 69 73
energie.solaire@fasonet.bf

Ouagadougou
Phone: +226 50 31 17 68
joachim@voila.fr

Ouagadougou
Phone: +226 50 36 37 88
progi@fasonet.bf

0 q

Installation of solar sy
social housings

Supply and installation of solar

cookers

0il and solar energy cookers,
installation of solar energy

collectors and solar water heating

systems

Production, installation and cont-

rol of photovoltaic systems

Source: data compiled by the author

Phone: +226 50 36 35 79
atesta@fasonet.bf

Bobo-Dioulasso
Phone: +226 20 98 11 69
sanoukaridia2002@yahoo.fr

Bobo-Dioulasso
apees.bobo@fasonet.bf

Phone: +226 50 35 70 31
wereme@yahoo.fr

Currently, there are several ongoing investment initiatives

and projects in the field of RE such as the Regional Solar En-

ergy Program Phase II (funded by the European Union), the

Regional Biomass Energy Program (funded by a Dutch co-
operation through WAEMU) and the National White Paper

Investment Plan. Concerning transregional banking institu-

tions, the ECOWAS Community Investment and Develop-
ment Bank (BIDC) raises funds dedicated to the development
of RE in ECOWAS member states. Table 9 provides an over-

view of ongoing RE investments in Burkina Faso.

COUNTRY INTRODUCTION

TABLE 9

Donor Aid Investments in Renewable Energies by Stakeholders

World Bank

Dutch cooperation

NGOs, Associations

Private promoter

BMZ via GTZ

Danish cooperation
Luxembourg cooperation
Japanese cooperation

European Union

Canadian Development
Agency

Photovoltaic and solar thermal energy (dryers, water
heaters), biofuels, sustainable wood energy, fuel efficient
stoves

Biogas, modern valorization of traditional biomass

Photovoltaic and solar thermal energy (dryers, cookers),
Jatropha Curcas

Photovoltaic and solar thermal energy (dryers, cookers),
Jatropha Curcas

Fuel efficient stoves

Sustainable forestry, sustainable wood energy
Sustainable forestry, sustainable wood energy
Sustainable forestry, sustainable wood energy

Institutional cooperation in the field of sustainable
forestry

Training program in the field of solar energy, cooperation
with the University of Ouagadougou

Source: Ease of Doing Business, World Bank, as of 2008
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LIST OF SELECTED PROJECTS AND PROGRAMS
(ALREADY IMPLEMENTED)

1. The Regional Solar Energy Program (PRS) is a region-wide
project implemented by the Standing Interstate Committee
on Desertification Control (CILSS) in the years 1990-1998.
The program aimed to set up:

* Photovoltaic equipment for water pumping
(800 Wp to 3.6 kWp)

* Photovoltaic equipment for electricity generation (120 Wp)
at schools and community centers

* Photovoltaic standard lamps for street lighting

¢ Electrical equipment (refrigerators, color T'Vs, radio

cassette players, etc.
y!

Project Costs:

* Installed systems: 3,412,000,000 XOF

* Supportive actions: 28,180,000 XOF

» Total cost of PRS I: 3,440,180,000 XOF

Funding Scheme:

* European Union funding the total costs

* Governmental fund raising with taxes, serving to finance
maintenance costs

2. The ,Spanish® Project is a project supporting PV
installations. It was implemented in the years 1998-2000.
The project is laid out to provide:

* Photovoltaic equipment for electricity generation (120 Wp)
at schools and community centers
* Photovoltaic powered street lighting

Project Costs and Funding:
* 5,950,000,000 XOF subsidized by the government of
Spain

3. A Joint Project within the Regional Program for
Traditional Energy Sector supplied photovoltaic equipment
for 6 villages and was implemented in the years 1998-2004.
The installed equipment included:

* Photovoltaic equipment for electricity generation at schools
and community centers

* Photovoltaic lamps for street lighting

* Total installation of 9.45 kWp

Project Costs and Funding:
* 500,000,000 XOF, funded by Norway under the adminis-
tration of the World Bank

4. The National Community Land Management Program
(PNGT) running from 2002-2005 focused on the implemen-
tation of PV equipment in schools, literacy centers, hospitals
etc. The overall achievements included 262 PV installations:

ANNEX

* 27 installations at schools (lighting purposes)

* 76 installations at literacy (lighting purposes)

* 125 installations at hospitals and health care centers
(lighting purposes)

* 3 installations at hospitals and health care centers
(refrigeration purposes)

* 4 water pumping installations

27 individual installations of PV kits

Project Costs and Funding;:
¢ There is no reliable information available.

5. The Burkina Faso PV Plan was implemented in the years
1999-2007 and funded about 130 individual PV installations
for schools, community centers, hospitals and healthcare cent-
ers, offices etc.

Project Costs and Funding;:
¢ There is no reliable information available.

6. The Ganzourgou Decentralized Rural Electrification (ERD)
project was realized between 2000 and 2001. Within the
project, two different types of PV kits were tested.

Project Costs and Funding;:

* Total costs of 300,000,000 XOF financed by the French
Development Agency and the people banks (Caisses
Populaires) of Burkina Faso

7. The National White Book Investment Plan (LBN) corre-
sponds to the objectives of the Regional White Book and will
be implemented in the years 2008-2015. It mainly aims to
provide modern energy services to semi-urban and rural areas
of Burkina Faso.

Project Costs and Funding:
* About 65 to 90 billion XOF invested by The World Bank,
* the Government of Burkina Faso, SONABEL and intern-

tional cooperation initiatives

4. The National Community Land Management Program
(PNGT) running from 2002-2005 focused on the implemen-
tation of PV equipment in schools, literacy centers, hospitals
etc. The overall achievements included 262 PV installations:

* 27 installations at schools (lighting purposes)

* 76 installations at literacy (lighting purposes)

* 125 installations at hospitals and health care centers
(lighting purposes)

* 3 installations at hospitals and health care centers
(refrigeration purposes)

* 4 water pumping installations

27 individual installations of PV kits

Project Costs and Funding:
¢ There is no reliable information available.
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5. The Burkina Faso PV Plan was implemented in the years
1999-2007 and funded about 130 individual PV installations
for schools, community centers, hospitals and healthcare cent-
ers, offices etc.

Project Costs and Funding:
¢ There is no reliable information available.

6. The Ganzourgou Decentralized Rural Electrification (ERD)
project was realized between 2000 and 2001. Within the
project, two different types of PV kits were tested.

Project Costs and Funding:

¢ Total costs of 300,000,000 XOF financed by the French
Development Agency and the people banks (Caisses
Populaires) of Burkina Faso

7. The National White Book Investment Plan (LBN) corre-
sponds to the objectives of the Regional White Book and will
be implemented in the years 2008-2015. It mainly aims to
provide modern energy services to semi-urban and rural areas
of Burkina Faso.

Project Costs and Funding:
* About 65 to 90 billion XOF invested by The World Bank,
* the Government of Burkina Faso, SONABEL and intern

* tional cooperation initiatives

ANNEX

TABLE 10

Sectoral Contribution to GDP Growth (in %) to (2003-2007)

o Y T T

Food crops -2.74 -2.05

Cash crops 0.36 0.82 0.22 -0.81 -143
Livestock 5.25 0.25 0.56 0.44 0.32
Forestry 0.06 0.09 0.13 0.10 0.12
Fishing
mm-----
Mining

AL CHULSET 0.20 031 052 -0.13 -0.06
tobacco

Cotton shelling 0.70 0.50 -0.61 0.01 -0.63
Ecctieityloaslend 045 -0.19 025 0.14 027
water

WHITP (LT IR 078 0.25 -012 -074 108
sing industries

S IS -042 051 051 105 0.07
industries

Building works =017

SerVIces secn]r -----

Market services

Trade 0.60 0.44 0.45 0.03 0.10
Transport 0.22 0.57 017 0.34 0.20
nMI‘;:‘:)':i (GRS 012 022 0.10 0.08 002
Financial services 0.13 0.20 0.1 0.15 0.01
Other market services 0.95 1.44 112 1.95 0.55

Non-market services

e ----
taxes

SIFIM -0.10 -0.15 -0.09 -0.12 -0.01

Source: data compiled by the author
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TABLE 11
Price Structure of Petroleum Products at Ouagadougou (Bingo) Depot (July 2008)

1. CIF price at coastal depots 31049 328.33 357.67 352.32
2. Charges at coastal depots 15155 15.53 15.19 15.45
3. Transport and transit 43.70 43.70 43.70 43.70
4. Importers expenses and spreads 28.41 28.39 28.31 2792
6. Customs duties and taxes 40.51 24.05 45.89 25.61
7. Petroleum products dues 125.00 0.00 50.00 0.00
8. Value-added taxes 96.34 0.00 92.24 0.00
9. Outside depot including all taxes 660.00 440.00 633.00 465.00
10. Subsidy 0.00 0.00 0.00 0.00
11. Distributors expenses and spreads 36.00 25.00 40.00 31.00
12. Retailers expenses and spreads 24.00 25.00 22.00

13. Pump selling price 720.00 490.00 695.00 -

Source: Ministry of Trade, Promotion of Entrepreneurship and Handikrafts, as of July

TABLE 12
Price Structure of Petroleum Products at Bobo Dioulasso Depot (July 2008)

1. CIF price at coastal depots 31049 342.42 357.67 35232
2. Charges at coastal depots 1117 10.95 10.92 10.70
3. Transport and transit 38.04 38.04 38.04 38.04
4. Importers expenses and spreads 28.18 26.08 2794 27.80
6. Customs duties and taxes 39.72 2451 4512 25.14
7. Petroleum products dues 125.00 0.00 50.00 0.00
8. Value-added taxes 94.40 0.00 90.31 0.00
9. Outside depot including all taxes 647.00 442.00 620.00 454.00
10. Subsidy 0.00 0.00 0.00 0.00
11. Distributors expenses and spreads 40.00 24.00 35.00 32.00
12. Retailers expenses and spreads 21.00 24.00 19.00

13. Pump selling price 708.00 490.00 674.00 488.00

Source: Ministry of Trade, Promotion of Entrepreneurship and Handikrafts, as of July 2008

ANNEX
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ACRONYMS AND ABBREVIATIONS

CAMEROON

AER
AES-Sonel
ARSEL
CCNUCC
CDM
CEMAC
CPLC
CREF
E+CO
ERA

FCFA
GDP

IEA

INS

MDG
MINEE
MINIMIDT

MSE

na.
NEAPRP
pm
PRSP
RE
SCDP
SNH
SNI
SONARA
SONEL
UNDP
uso
WAEMU

Agence de U'Energie Rural (Rural Electricity Board)

AES Corporation - Société Nationale d'Electricité du Cameroun (National Electrical Society of Cameroon)
Agence de Régulation du Secteur de U'Electricité (Electricity Regulation Board)

Convention-cadre des Nations Unies sur les Changements Climatiques (United Nations Conventions on Climatic Changes)
Clean Development Mechanism

Communauté Economique et Monétaire de 'Afrique Centrale (Monetary and Economic Community of Central Africa)
Cameroon Power and Lighting Company

Cameroon Renewable Energy Fund

Investment company for local energy businesses in Africa, Asia & Latin America

Environnement Recherche Action au Cameroun (Environmental Studies Action of Cameroon)

Franc de la Communauté Financiére d'Afrique (CFA Franc; 1 Euro = 655,957 FCFA)

Gross Domestic Product

International Energy Agency

Institut National de la Statistique du Cameroun (National Institute of Statistics)

Millennium Development Goals

Ministére de 'Eau et de 'Energie du Cameroun (Ministry of Energy and Water Resources)

Ministére de UIndustrie, des Mines et du Développement Technique (Ministry of Industry, Mines and Technology
Development)

Medium Size Enterprise

not applicable

National Energy Action Plan for the Reduction of Poverty

post meridiem

Poverty Reduction Strategy Paper

Renewable Energies

Société Camerounaise de Dépdt Pétroliers (Cameroon Petroleum Depot Society)

Société Nationale des Hydrocarbures (National Hydrocarbons Corporation)

Société Nationale d'Investissement du Cameroun (National Investment Corporation)

Société Nationale de Raffinage (National Refinery Corporation)

Société Nationale d'Electricité (National Electricity Corporation)

United Nations Development Program

United States Dollar

West African Economic and Monetary Union

MEASUREMENTS

GWh
km?
kVA
kW
kWh
mZ
m3
mm
MW

J
toe
TWh

Euro (1 Euro = 655.957 FCFA)
day

gigawatt hour (1 GWh = 1,000,000 kilowatt hours (kWh)
square kilometer

kilovolt ampere

kilowatt

kilowatt hour

square meter

cubic meter

millimeters

megawatt (1 MW = 1,000 kW)
degree

tons

terajoule

tons of oil equivalent
terawatt hour

ACRONYMS, ABBREVIATIONS AND MEASUREMENTS

Renewable Energies in West Africa
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The Country Study of Cameroon is to provide an overview of
the country’s energy market and to support decision-making
for private investments for the Renewable Energy (RE) sector
in Cameroon. The study is structured as follows:

Chapter one provides Background Information on Cameroon.
This includes an overview of geographical and climatic condi-
tions, as well as the most important facts in view of political,
economic and socio-economic conditions of Cameroon.

Chapter two summarizes facts and figures of Cameroon’s
Energy Market including stakeholders and market actors in-
volved as well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Cameroon. This includes an
overview of support mechanisms for photovoltaic (PV) as well
as existing regulations, incentives and legislative framework
conditions concerning other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Cameroon.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Re-

newable Energy Business Information and Contacts of Cam-

e€roon.

SUMMARY
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1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Cameroon is a unitary republic of Central and Western Africa
and is bordered by Nigeria in the West; Chad in the North-
east; the Central African Republic in the East and Equatorial
Guinea, Gabon, and the Republic of the Congo in the South.
With a total area of about 475,000 km? the country extends
over 1,200 km from latitude 2°North to 13°North and over
800 km from longitude 3°East to 16°East. Cameroon is di-
vided into 10 provinces that are again divided in divisions,
subdivisions and districts.

Cameroon represents all major geographical, climatic
and vegetation related characteristics of the African conti-
nent, i.e. coastal, desert, mountain, rainforest, and savannah
regions. The coastal plain extends over 150 kilometers from
the Gulf of Guinea and is characterized by a hot and humid
climate with a short dry season. The southern plateau is domi-
nated by the equatorial rainforest with a less humid climate
than the one in the coastal plain. In general, Cameroon has
a humid climate with extensive rainfalls of up to 3,000 mm/
year in the Northwest and up to 8,000 mm on the slopes of
Mount Cameroon.

COUNTRY INTRODUCTION

1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS

In comparison with other African countries, Cameroon en-
joys a substantial political and social stability. Nevertheless,
corruption and poverty are still major problems to be solved.
The economic development of Cameroon — as in most devel-
oping countries — is mainly based on the primary sector. With
the production and export of primary products like cocoa,
coffee, cotton, banana, pineapple rubber etc., Cameroon’s ag-
ricultural sector is the largest in Central Africa. Incomes from
farming and agricultural resources and the profits from the oil
and forestry sectors, provide a solid basis for economic devel-
opment in Cameroon. In 2002, the Gross Domestic Product
(GDP) was estimated at 11.6 billion €, accounting for almost
50% of the entire CEMAC zone with 25.34 billon €. The
growth of GDP averaged 4 % during the period 1998-2005,
almost the same level of growth as in the CEMAC zone, but
above the average growth rate of 2.9 % in the West African
Economic and Monetary Union (WAEMU/UEMOA) zone.
Figure 2 presents the trend of GDP growth in 1998-2005.

With the implementation of the Poverty Reduction
Strategy Paper (PRSP) in 2006, Cameroon reached the com-
pletion point permitting creditors of Cameroon to grant debt
alleviations of USD 28,000 million. In the overall socio-eco-
nomic development, the availability of energy plays a crucial
role. The improvement of economic profitability is necessary
to attract private investors, to increase economic activity and
to reduce poverty.

The initial analysis of the poverty reduction document
made clear that too little attention had so far been given to
the energy sector. In order to cope with this shortcoming, the
Government of Cameroon — together with the United Nations
Development Program (UNDP) and the World Bank — adopt-
ed a national energy plan' to reduce poverty and improve the
access to energy in rural and urban areas of Cameroon.

FIGURE 2
Trend of GDP Growth in Cameroon, CEMAC and WAEMU

CEMAC
. Cameroon

WAEMU

rate of growth (%)

1998 1999 2000 2001 2002 2003 2004 2005
Source: Banque de France, Rapport Annuel de la Zone Franc, as of 2001, 2002, 2003, 2005

1 PLAN D'ACTION NATIONAL ENERGIE POUR LA REDUCTION DE LA
PAUVRETE (HTTP://G60.WORLDBANK.ORG/KFS10MN8V0)
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2.1 OVERVIEW OF THE ENERGY SITUATION

The energy supply of Cameroon is mainly met by petroleum
products and electricity. In the overall energy assessment of
Cameroon, household cooking continues to be the prime fac-
tor in energy consumption. Cameroon has a comparatively
high RE potential. Especially the country’s Hydro Power
potential offers a number of opportunities for future devel-
opment. Table 1 provides the country’s energy mix, table 2
presents an overview of the country’s energy production and

consumption by sector and source.

2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

Cameroon has the second highest hydroelectric potential in
Africa (after the Democratic Republic of Congo with about
774 TWh/year)”. The hydroelectric potential of Cameroon is
estimated at 294 TWh/year. Table 3 presents an overview of

the hydroelectricity potential.

TABLE 1

Energy Mix of Cameroon

Consumption of petroleum

products (TJ) 38,560.0 36,383.0 40,403.0 41,4493
Consumption of electricity

(87% hydro) 8,438.4 7,837.2 9,788.4 9,133.2
Consumption of biomass (TJ 159,987.0 183,000.0 208,740.0 218,137.0
Total consumption (TJ) 206,985.0 2217,220.0 258,931.0 268,720.0

Source: |EA, as of 2005

TABLE 2

Even though Cameroon is the seventh largest producer in
Africa, the national production of hydrocarbons is modest.
About 56 oilfields are currently in operation with an overall
production of 84,000 barrels per day. Within the petroleum
sector, the focus is on the rational management and the recov-
ery of production associated gas (850 million m3 per annum).
The foreseen decrease in oil production (about 50% in less
than 20 years) stimulated the National Hydrocarbons Corpo-
ration (SNH) to take care of this issue. An active campaign
towards the promotion of alternative energy resources aims at
the doubling of available energy resources within a period of
five years. Table 4 presents imports and exports of petroleum
products.

Biomass energy is used in both, the industrial and the resi-
dential sector of Cameroon. About 75% of the residential
sector’s energy consumption is covered by biomass resources.
Within the industrial sector of Cameroon, more than 90 % of
the overall energy requirements are covered by energy from
biomass. Since 2005, the utilization of biodiesel from palm
oil has been developing as a new and promising market. Cur-
rently, the produced biodiesel is mainly used for agricultural
purposes. Almost 108,000 hectares of land are used for the
oil palm cultivation. From 2001-2006, the cultivation area
was enlarged by about 30,000 hectares in order to extend the
existing cultivation area. The key issue for the future is to
adopt and apply principles and criteria for sustainable palm
oil production. Table 5 presents the consumption of biomass
for energy purposes.

Overview of Energy Production and Consumption Figures by Sector and Source

Production of crude oil 7,930.0 6,208.0 7,346.0 7,025.0
Production of RE 3,8205 4,370.0 4,984.7 5,094.4
Production of charcoal na. na. 49.5 50.5
Thermal production of electricity 3,526.0 2,752.0 3,268.0 5,762.0
Hydroelectricity 228,416.0 236,758.0 296,012.0 298,800.0
Production of petroleum products 838.0 1,220.0 1,543.0 1,49.00
Export of crude oil -7,067.0 -4,945.0 -5,717.0 -5,452.0
Export of petroleum products -42.0 -343.0 -545.0 -519.0
Consumption of petroleum products 921.0 869.0 965.0 946.0
Industry sector na. na. na. na.
Transport sector 603.0 593.0 647.0 662.0
Consumption of electricity 201,584.0 187,222.0 233,834.0 226,352.0
Industry sector 116,874.0 109,994.0 130,376.0 122,980.0

Source: |EA, as of 2005

2 UNECA, 2009

COUNTRY INTRODUCTION

6,439.0 6,419.0
5,209.1 53223
515 525
10,1480 13,416.0
2736520 3034080
1,177.0 1,401.0
-5,146.0 ~4,957.0
-275.0 ~467.0
990.0 1,010.0
67.0 630
7210 7320
218,1820  241,402.0
96,1480  108,876.0
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TABLE 3

Hydroelectricity Potential in Cameroon

Sanaga 162 72 5,600
Sanaga

Mbam na. na. 1,600

Nyong 17 7 700
Southwest ~ Ntem 22 8 1,000

Other Region 8 3 500

Wouri (Noun) 10 5 3,300

Katsina 9 5 na.
West

Manyu Munaya 6 2 na.

Other Region 7 2 650

Dja 13 4 na.

Boumba 8 2 na.
East

Kadei 5 1 na.

Other Region 2 1 350

Benoue Faro 14 2 na.
North

Vina du Nord 10 2 na.

Source: MINEE, as of 2006

TABLE 6
Production and Consumption of Electricity by Sector (in million kWh)

Global production 3,534,599 3,300,587 3,413,104 3,686,444
Thermal 61,023 118,728 110,511 157,619
Hydro Power plan 3,473,576 3,181,859 3,302,593 3,528,826
Network transmission 3,443,524 3,271,202 3,374,998 3,654,626
Consumption 2,799,249 2,511,997 na. 2,802,320
Low voltage 751,480 773,449 na. 846,128
Mid - low voltage 618,157 620,287 na. 707,553
Special customers 1,429,611 1,118,261 na. 1,248,639
Number of subscribers 452,994 484,563 493,766 505,361
Low voltage subscribers 1,151 1,154 1,207 1,214
High voltage subscribers 5 5 3 8

Source: AES-SONEL, Cameroon Statistics Directory, as of 2006 and INS, 2006

The overall energy consumption per inhabitant is estimated
at 0.4 toe and 200 kWh of electricity produced with Hydro
Power. Due to the limited availability of sufficient data, con-
sumption figures are only valid for 2002 and 2003. In 2003,
about 65,595 GWh of RE (94.4% from biomass and 5.6 %
from Hydro Power) were produced in Cameroon. In the same
year, the residential sector’s energy mix consisted of 75%
RE, essentially biomass (48,938 GWh) and hydroelectricity
(428 GWh). The industrial sector consumed almost 17.4 %
of RE, especially biomass (1,0150 GWh) and hydroelectricity
(1,266 GWh). Table 6 presents an overview of the electricity
production and consumption by sector.

COUNTRY INTRODUCTION

TABLE 4

Exports and Imports of Petroleum Products

Crude oil (1,000 t) 7,930 6,208 7,346 7,025 6,439 6,419
Export of crude oil (1,000 t)  -7,067 -4,945 -5717 -5452 -5/146  -4,957
Import of crude oil (1,000 t) -42 -343 -545 -519 -275 -467
Production of petroleum
products (1,000 1) 838 1,220 1,543 1,490 1,177 1,401
Final consumption of petro-
teum products (1000 ) 921 869 965 946 990 1,010
Consumption in the trans-
port sector (1,000 ) 603 593 647 662 21 732
Source: IEA, as of 2005
TABLE 5
Consumption of Biomass (in tons)
Firewood 9,120,070 9,375,432 9,423,210 9,468,152 9,288,530
Charcoal 81,303 83,580 84,790 86,100 90,500

Source: MINEE, Cameroon Statistics Directory, as of 2006 and INS, 2006

3,919,679 4,003,825
190,364 231,552
3,729,315 2,772,273
3,885,116 3,956,161
3,094,773 3,264,407
977,889 1,071,965
724,103 747,815
1,392,781 1,444,626
507,838 528,049
1,258 na.

3 3

In Cameroon, electricity tariffs are established at national lev-
el by a joint decision of the Ministry of Energy and the Min-
istry of Trade in agreement with AES-Sonel and ARSEL. The
tariffs are standardized throughout the day but vary in two
seasonal tariffs (dry season with higher prices compared to the
rainy season). The price for average voltage is distinguished in
two billing periods, the rush-hours (between 6-11 pm) and
the slack period. The actual price for electricity is determined
according to the overall consumption and the subscribed tar-
iff. High voltage tariffs are directly negotiated between the
individual consumer and the producer. The various electricity
tariffs of Cameroon are presented in Tables 6 a—d.
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TABLE 6A
Low Voltage Tariff for Domestic Use

NORMAL PRICE FIXED PRICE SCALE m 75.00

STRUCTURE OF PRICE FIXED PRICE BT

Domestic use Monthly consumption | FCFA/KVA Rainy season Dry season
in kWh Subscribed energy (01/07 to 31/12) (01/01 to 30/06)
power
Social price <50 na. 50.00 50.00
Reduced price Between 51 and 200  na. 60.00 67.00
Normal price »200 na. 65.00 75.00
Street lighting na. 40.00 46.50

Source: ERA - Cameroon, as of 2007

TABLE 6B
Low Voltage Tariff for Professional Use

PRICING STRUCTURE LOW VOLTAGE PRICE SCALE
_ PRICE SCALE PRICE (FCFA/KWH - CONVERSION RATE SEEa)

Professional use Monthly consumption | FCFA/kVA Rainy season Dry season
in kWh Subscribed energy (01/07 to 31/12) (01/01 to 30/06)
power
First phase <180 2,000 63.00 50.00
Second phase >180 2,000 55.00 60.00

Source: ERA - Cameroon, as of 2007

TABLE 6C

General Average Voltage Price

AVERAGE VOLTAGE PRICING STRUCTURE GENERAL AVERAGE VOLTAGE PRICE SCALE
_ MONTHLY PRICE PRICE (FCFA/KWH - CONVERSION RATE SEEa)

Duration FCFA/kVA Rainy season Dry season
(hour) Subscribed energy (01/07 to 31/12) (01/01 to 30/06)
power
Peak hour: 6pm to 11pm 54.00 67.50
<200 2,500
0Off-peak hour: 11pm to 6 pm 43.00 53.75
Peak hour: 6pm to 11pm 49.00 61.25
>200 4,200
0ff-peak hour: 11pm to 6pm 40.00 LU

Source: ERA - Cameroon, as of 2007

TABLE 6D
Zone Industrial Average Voltage Price

AVERAGE VOLTAGE PRICING STRUCTURE GENERAL AVERAGE VOLTAGE PRICE SCALE

Duration | Period FCFA/KVA Rainy season Dry season
(hour) Subscribed energy (01/07 to 31/12) (01/01 to 30/06)
power
Peak hour: 6 pm to 11pm 35.00 43.75
< 200 2,500
Off-peak hour: 11pm to 6pm 30.00 37.50
Peak hour: 6pm to 11pm 32.00 40.00
>200 4,200
0Off-peak hour: 11pm to 6 pm 25.00 31.25

Source: ERA - Cameroon, as of 2007

3 MONETARY CONVERSION RATE (AS OF MARCH 2009): 1€ = 655.957 FCFA
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Price of Petroleum Products

The actual price of petroleum products is fixed by the Gov-
ernment and depends on the fluctuation of the international
crude oil price. Figure 3 presents the price trend of various
petroleum products. The current prices of the main petroleum
products are presented in Table 7.*

Market Strategies

In order to improve the framework conditions of the energy
market in Cameroon, several strategies are to be implemented.
This includes the development of new electricity production
facilities (mainly for Hydro Power), the modernization of the
national electricity network and distribution infrastructure
and the promotion of modern energy services (with special
focus on rural areas). Therefore, the National Energy Action
Plan for the Reduction of Poverty (NEAPRP) aims to provide
modern energy services to 1,263 education centers, 923 health
centers and 191 drinking water supply networks. Within the
petroleum sector of Cameroon, the Government aims to liber-
alize the market and promote private investments. Several re-
forms are already being implemented in order to improve the
overall market for oil refinery sector. Up to now, no Govern-
mental strategy has been realized for the promotion of RE.

FIGURE 3
Price Trend of Petroleum Products (July 1999-July 2008)

kerosene
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petrol
800
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Source: INS, as of 2006, and Cameroon Tribune, as of 29 July 2008

TABLE 7
Prices of Petroleum Products

Gasoline 594 FCFA 5 to 15 FCFA
Diesel 549 FCFA 5 to 15 FCFA
Lamp oil 350 FCFA 5 to 20 FCFA

Source: ERA - Cameroon, as of 2007

4 MONETARY CONVERSION RATE (AS OF MARCH 2009): 1€ = 655.957 FCFA

5 PECTEN CAMEROON, NOBLE ENERGY, PETRONAS CARIGALI SDN BHD, PERENCO
CAMEROUN, KOSMOS ENERGY, ADDAX PETROLEUM CAMEROON, GLENCORE EXPLORA-
TION LTD, AFEX GLOBAL LTD, STERLING OIL & GAS, EUROIL LTD, RSM PRODUCTION
CORPORATION, RODEO RESOURCES, PETROVIETNAM EXPLORATION PRODUCTION LTD,
PRONODAR LTD.

COUNTRY INTRODUCTION

2.3 MARKET ACTORS AND REGULATION STRUCTURES
The energy sector of Cameroon consists of several market ac-
tors and institutional stakeholders. Law 1998/022 of 24 De-
cember 1998 was passed to reform the institutional frame-
work of the electricity sector in Cameroon.

The National Electricity Corporation (SONEL) is ex-
clusively in charge of the electricity supply in urban areas of
Cameroon, whereas the electricity supply in rural areas is not
regulated at all.

The Ministry of Energy and Water Resources (MI-
NEE) defines policies in the overall energy sector and grants
concessions and licenses to market actors. Other tasks include
the development of the energy sector, the planning of rural
electrification and the promotion of RE. The main focus of
activities is on the electricity sector. Up to now, only the En-
ergy Master Unit, a service of the department of electricity, is
taking initial steps towards the promotion of RE.

The Electricity Regulation Board (ARSEL) supervises
and regulates the electricity sector, ensures the financial sta-
bility and approves of investments. Further tasks include the
management of concessions and licenses, the authorization of
electricity supply in rural areas, consumer protection and the
promotion of private investments.

The Rural Electrification Board ensures the promotion
of modern electricity services by granting operators and con-
sumers technical and financial assistance in order to develop
and implement RE for rural electrification strategies.

The National Operator AES-Sonel is the main elec-
tricity producer and supplier in Cameroon. The company is
controlled by the AES Corporation, the Government of Cam-
eroon and the AES Cameroon Holding.

The petroleum sector of Cameroon is dominated by
the National Hydrocarbon Corporation (SNH), the National
Refinery Corporation (SONARA) and the Société Cameroun-
aise de Dépot Pétroliers (SCDP). The distribution sub-sector
has been liberalized, and activities are being shared between
multinational companies like MOBIL, TOTAL and TEXA-
CO. On top of that, several approved national companies’ are
active in the petroleum sector of Cameroon.
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3.1 POLICIES, STRATEGIES AND PROGRAMS FOR
RENEWABLE ENERGY PROMOTION

The Government of Cameroon has already developed a strat-

egy aiming at the modernization of the country’s electricity

sector. Even though this includes several measures to facilitate

the introduction of RE, no fiscal incentives are available so

far.

For the provision of modern energy services to rural
areas of Cameroon, the Government has implemented the
Rural Electrification Board. The board’s task is to support the
allocation of licenses for electricity production in order to in-
crease the production capacity in rural areas of Cameroon.

The investment company E+CO and the National In-
vestment Corporation (SNI) have created the Fund for Mod-
ern and Renewable Energy Resources (Cameroon Renewable
Energy Fund — CREF). The fund’s mission is to increase the
availability of modern energy services through the provision
of capital and expertise for the development of energy projects
in the field of Hydro Power and biomass energy. Moreover,
CREEF offers an opportunity to mobilize concession-based fi-
nancing and private sector investments. The involvement of
new market actors aims to promote the development of a pro-
duction and distribution infrastructure and to ease the trans-
fer of knowledge and modern technologies.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS

The recent reform of the national electricity sector of Cam-
eroon aims to liberalize the overall electricity sector. After a
transitional period of five years, the monopolist SONEL will
be privatized. Moreover, the wholesale market for electricity
will be liberalized in order to allow consumers to choose freely
between several suppliers.

The free access for new market actors and operators
through competitive calls for tender is supplemented by the
creation of a solid management structure for the distribution
network. The enhanced involvement of the local authorities
aims to improve the implementation of policies for rural elec-
trification. This includes the adoption of the National Rural
Electrification Plan and the Energy Plan for Poverty Reduc-
tion.

For the implementation of the Clean Development
Mechanism (CDM), Cameroon has ratified the United Na-
tions Framework Convention on Climate Change on 19 Oc-
tober 1994 and the Kyoto Protocol on 23 July 2002. Moreo-
ver, Cameroon has created a designated national authority
for CDM in 2006 while the Ministry of Environment and
Nature Protection established a national committee for the
implementation of CDM projects. The criteria and indica-
tors defined for the promotion of a sustainable development
in Cameroon serve as a basis for approving of future CDM
projects.

COUNTRY INTRODUCTION

4.1 BIOMASS/BIOGAS

For small and medium size enterprises operating in the forest
sector, there are numerous opportunities to produce energy
from biomass. In 2006, 66 units with a transformation capac-
ity of 2.7 million m? were identified. Nine of the sites were
equipped with a biomass drying machine and with gasoline
generators for the production of the required in-house elec-
tricity.

An inventory of the electricity in-house production
structures in 2006 identified the new energy technologies al-
ready in use. The most used technologies are based on cogen-
eration, namely of steam turbines using gas or biomass. The
cogeneration technologies from biomass are mainly applied
in the food industry sector. The overall capacity of steam tur-
bines using biomass is estimated at 12.8 MW. This shows that
local enterprises already have a good grasp of this technology.
Table 8 presents an overview of companies that already have
implemented steam turbines for energy cogeneration.

The identified biomass potential of Cameroon mainly
originates from national agro- and wood industries. Table 9
presents available biomass residues from wood transformation
activities. Table 10 presents available biomass residues for the
most relevant crops.

TABLE 8

Companies Using Steam turbines for Energy Cogeneration

PAMOL (Lobe) 1 310
PAMOL ( Mudemba) 1 450
SPFS (Fermes Suisses, Edea farms) 1 1,124
SOSUCAM (Nkoteng) 1 9,054
SODECOTON 1 400
Global 8 12,801

Source: ERA - Cameroon, as of 2007

TABLE 9
Biomass Residues of the Wood Transformation Sector

Simple sawmills and sawmills with drier 45 1,475,000
Integrated sawmill with carpentry 13 792,000
Roll-out factory, jib board or cutting 8 412,000
Global 66 2,679,000

Source: ERA - Cameroon, as of 2007

TABLE 10

Available Biomass Residues from Crops

Rubber Timber 132,000 m®

Cotton Cotton/seed cake 147,642 tons/45,780 tons

Robusta coffee Chaff 145,900 tons

Sugar cane Bagasse/molasses 244,750 tons/32,040 tons

Palm oil Stalks/palm kernel shells 57,695 tons/28,847 tons

Source: ERA - Cameroon, as of 2006
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4.2 SOLAR ENERGY

The solar energy potential is abundant, but not sufficiently
developed (South: up to 4 kWh/d/m? North: up to 5.8 kWh/
d/m?). Currently, only about 50 small PV installations are
implemented in Cameroon. The sites include several health
care centers, telecommunication relay stations, isolated train
stations, churches and police stations. Only very few PV mod-
ules are installed at private households (as of 2006, only 6
installations were identified).

4.3 WIND POWER

The potential for wind power is but marginal. In the North
and in some coastal zones there are some favorable sites for
wind energy. Currently, only two rapid wind turbines are in-
stalled at a hotel in Douala.

4.4 HYDRO POWER

The potential for small Hydro Power installations (up to
1 MW) is estimated at 1.115 TWh, mainly in the eastern and
western regions of Cameroon. In spite of the considerable po-
tential, small Hydro Power installations are almost non-existent
in Cameroon. Very few are located in the North and the South-
west of the country. Projected investments for the construction
of Hydro Power installations are estimated at 1,330.7 million
Euros (80 % of the global investment). 38.1 million Euros are
to be invested in the construction of small Hydro Power instal-
lations that will guarantee the electricity supply for seven iso-
lated areas of Cameroon. Table 11 presents future investments
in the Hydro Power sector of Cameroon.

TABLE 11

Future Investments in the Hydro Power Sector of Cameroon (2005-2015)

Edea/Song Loulou (30 MW) 76.22
Lom Pamgar (170 MW) 76.22
Nachtigal (280 MW) 228.67
Warak (75 MW) 114.33
Song Dong (280 MW) 266.78
Meve EL& (200 MW) 304.9

Source: Ngnikam, as of 2007

COUNTRY INTRODUCTION

The development of industrial and commercial activities in
the field of RE in Cameroon is currently hindered by sev-
eral constraints. In general, the institutional environment of
Cameroon does not encourage investments at all. This is due
to insufficient investment regulations and a lack of standards
and quality control mechanisms. The misjudgment of poten-
tial risks for RE projects makes it almost impossible to col-
laborate with traditional financial institutes. Therefore, many
progressive projects are blocked due to inadequate financing
mechanisms.

The lack of basic prerequisites makes it very difficult
to establish a national market for RE. Unreliable infrastruc-
ture, insufficient distribution networks, anticompetitive com-
mercial framework as well as administrative bottlenecks and
financial insecurity are the most important risks and barriers.

Recently, the institutional landscape of electricity pro-
duction and electricity supply has been revised. New laws for
the liberalization of the overall electricity sector are already
implemented. The company AES-Sonel emanated from the
privatization of Sonel and now holds a concession for the sup-
ply sector.

As of now, the production and distribution for large-
scale consumers (more than 1 MW of subscribed capacity)
is fully open to competition. The rural areas of Cameroon
are not affected by the concession, therefore the production,
transport and distribution of electricity is entirely liberalized.
Since there are only very few large-scale consumers, the most
profitable urban zone is almost exclusively supplied by AES-
Sonel which again creates a monopoly.

New operators are forced to join the market at the
conditions of AES-Sonel. As the cost of transportation within
the existing network has not been defined yet, there are several

uncertainties that prevent investments.
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TABLE 12
Local Business Partners

RWKING Corporation

OMNIUM SIRA

MAGUYSAMA Technologies

Environnement Recherche Action au
Cameroun (ERA - Cameroun)

Cameroon Power and
Lighting Company (CPLC)

GECOSER

TABLE 13

Sector-specific Ministries and Corporations of Cameroon

P.0 Box 4022 Douala
Phone: +237 33 42 59 45
Fax: +237 33 42 22 85
rwking@rwkingcam.com

P.0 Box 15474 Douala
Street Drouot

Phone: +237 33 37 74 86
Fax: +237 33 37 74 83

secretariat@omnium-sira.com

P.0 Box 5033 Douala
Phone: +237 33 40 92 81
Fax: +237 33 40 92 81
maguysama@maguysama.fr

P.0 Box 3356 Yaoundé
Phone: +237 22 31 56 67

secretariat@era-cameroun.com

P.0 Box 2425 Douala
Phone: +237 99 82 92 39
cplesa@yahoo.fr

P.0 Box 20440 Yaoundé
Phone: +237 22 21 23 62
Fax: +237 22 20 04 79
gecoser@yahoo.fr

Ministry of Energy and Water Resources Minister’s Cabinet:

(MINEE)

Ministry of Industry, Mines and Technology

Development (MINIMIDT)

Electricity Regulation Board (ARSEL)

Rural Electricity Board (AER)

National Investment Corporation (SNI)

National Hydrocarbon Corporation (SNH)

COUNTRY INTRODUCTION

Phone: +237 22 22 34 00
Fax: +237 22 22 61 77

Department of Electricity:

Phone: +237 22 22 20 99

Phone: +237 22 22 38 71
Fax: +237 22 22 95 86

P.0 Box. 6064 Yaoundé
Phone: +237 22 21 10
Fax: +237 22 21 10 14

P.0 Box 30704 Yaoundé
Phone: +237 22 21 23 84
Fax: +237 22 21 23 81

P.0 Box. 423 Yaoundé
Phone: +237 22 22 44 22
Fax: +237 22 23 13 32
sni@sni.cm

P.0 Box.955 Yaoundé
Phone: +237 22 20 19 10
Fax: +237 22 20 98 61

Specialized in the supply and main-
tenance of industrial equipment and
energy equipment

Supplier and service provider in the
field of RE

Energy supply systems for private
and commercial applications

NGO active in the bioenergy sector

Supplier of solar equipment

Supplier of solar equipment

Definition of policies regarding
energy, granting concessions and
licenses, promotion of RE

Definition of policies regarding
mines and technology development,
control of industrial installations

Supervision and regulation of the
electricity sector

Promotion of rural electrification

Financing of development projects
and projects in the electricity
sector

P.0 Box.955 Yaoundé
Phone: +237 22 20 19 10
Fax: +237 22 20 98 61
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8 ANNEX

FIGURE 4

Map of the Northern Electricity Network of Cameroon
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Map of the Southern Electricity Network of Cameroon
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ACRONYMS AND ABBREVIATIONS

CAPE VERDE

ARE

CVE

DGIE
GDP

HDI

LPG

MDG
ONG/NGO
PAICY
PAIGC

PROMEX

PRS
PV

RE
UNDP
usD

Agéncia de Regulagao Econdmica (Agency for Economic Regulation)
Cape Verdean Escudo (1 Euro = 1,010 CVE)

Direcgao Geral da IndGstria e Energia (General Direction of Industry and Energy)

Gross Domestic Product

Human Development Index

Liquefied Petroleum Gas

Millennium Development Goals

Organisation Non Gouvernementale (Non Governmental Organization)

Partido Africano da Independéncia de Cabo Verde (African Party for the Independence of Cape Verde)

Partido Africano da Independéncia da Guiné e Cabo Verde
(African Party for the Independence of Guinea-Bissau and Cape Verde)

Centro de Promogao Turistica, do Investimento e das Exportagoes de Cabo Verde

(Center for Tourism and Export Promotion of Cape Verde)
Programme Régional Solaire (Solar Regional Program)

Photovoltaic
Renewable Energies

United Nations Development Program

United States Dollar

MEASUREMENTS

kWh
m/s
mm
MW

toe

Euro (1 Euro = 1,010 Cape Verdean Escudo)

kilometer

square kilometer
kilowatt hour
meters per second
millimeters

megawatt (1 MW = 1,000 kW)

degree Celsius
tons of oil equivalent
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The provision of modern energy services is a crucial aspect for
economic development and the enhancement of social stand-
ards. The limited access to energy in general and modern en-
ergy services in particular, is a massive barrier towards future
development of semi-urban and rural areas.

Likewise the lack of appropriate policies and regulations are
significant constraints towards the development of an efficient
market for Renewable Energies.

The Country Study of Cape Verde is to provide an overview of
the country’s energy market and to support decision-making
for private investments for the Renewable Energy (RE) sector
in Cape Verde. The study is structured as follows:

Chapter one provides Background Information on Cape
Verde. This includes an overview of geographical and climat-
ic conditions, as well as the most important facts in view of
political, economic and socio-economic conditions of Cape
Verde.

Chapter two summarizes facts and figures of Cape Verde’s
Energy Market including stakeholders and market actors in-
volved as well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Cape Verde. This includes
an overview of support mechanisms for photovoltaic (PV) as
well as already existing regulations, incentives and legislative
framework conditions concerning other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Cape Verde.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant
Renewable Energy Business Information and Contacts of

Cape Verde.

SUMMARY
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CAPE VERDE

1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Cape Verde is an archipelago off the western coast of Afri-
ca, located between the equator and the Tropic of Cancer at
15°02 North and 23°34” West. It is situated about 455 km
from the West African coast (Dakar, Senegal) and 1,400 km
South South-West of the Canary Islands.

With a surface of 4.033 km?, it consists of ten major islands
and about eight islets. The relief is mountainous and of vol-
canic origin. Cape Verde has a Sahelian climate tempered by
the oceanic position of the country.

Rainfalls vary from 300 mm/year in the South West
to 1,500 mm/year in the North East of the island. Rainfall is
very irregular from one year to another and poorly distributed
in space. The driest areas are located at the coast. They receive
an average of 0 to 300 mm of water per year. The slopes un-
der wind receive more rain and areas of altitude above 600 m
may receive up to 800 mm of rain per year. The rainy season
is between July and October in low altitude, but mountain
areas may also receive small rains during the dry season. The
seasons are marked by the alternation of winds from North
and East during the dry season (November to July) and by
marine winds in South East South direction during the rainy
season. In the dry season, the winds of the North provide a
cool climate and weather, while winds of continental North
East — corresponding to the Harmattan' — bring a dry climate.
These winds can be violent during the winter for several days.
Extreme temperatures remain within a relatively restricted in-
terval because of the oceanic position of the territory. These
temperatures rarely exceed 38°C in summer, while minimum
temperatures around 0°C can be observed at high altitudes
e.g. on the volcano of Fogo, particularly during the months of
December and January. The average temperature per month
varies between 22°C and 28°C. It is higher during the wet
season, sometimes softened by the ocean, with maximum val-
ues in September and minimum values in February.

1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS

Cape Verde is a former Portuguese colony and one of the first
countries in Sub-Saharan Africa to switch from a single-party
to a pluralistic democratic system. During the first years af-
ter independence (achieved in 1975), the political landscape
is dominated by the African Party for the Independence of
Guinea-Bissau and Cape Verde (PAIGC), transformed in
1981 after the separation from Guinea Bissau to the African
Party for the Independence of Cape Verde (PAICV).

The population of the Cape Verde is estimated at
487,118 inhabitants in 2006. 53% of the population is fe-
male. In the two major urban centers — Praia and Mind-
elo — approximately 39 % of the population are concentrated.
700,000 inhabitants of Cape Verde constitute the Diaspora
and live abroad. The growth rate of the population between
2000 and 2006 is 1.8%. The life expectancy is 72.3 years
while the rate of schooling is 72% (for young people) and
79 % (for adults).

COUNTRY INTRODUCTION

FIGURE 1
Map of Cape Verde
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In spite of the good development of its economy (see below),
the unemployment of young people under 25 years is 21.1 % in
Cape Verde. The general poverty rate rose from 30 % in 1989
to 37 % in 2002, while the rate of extreme poverty changed
from 14 % to 20 % over the same period. 70 % of the poor and
85% of very poor live in rural areas. In general, poverty rate
and unemployment are on the decline.

The economy of the Cape Verde is characterized by the
prevalence of the following sectors: tourism (177 hotels), fish-
ing (14 % of the population), construction, trade and services
of public administration. The agricultural sector is fragile, but
constitutes the principal activity of the rural population by
employing more than 50% of the working population. In-
sufficiency of local resources is compensated by the flow of
goods and services from outside the country, financed by in-
ternational cooperations in form of gifts and loans and by the
Diaspora (the latter is providing approximately 140 million
USD per year).

The revenue per capita has risen from 190 USD in
1975 to 2,316 USD in 2006. Primary school enrolment is
about 100 % while life expectancy is over 70 years. There has
been a strong and continuous improvement in human devel-
opment. The Human Development Index (HDI) increased
from 0.587 in 1990 to 0.722 in 2006”. Today, Cape Verde
has already achieved some of the Millennium Development
Goals (MDP) while it is on target to achieve the rest by 2015.
Between 2001 and 2006, the Gross Domestic Product (GDP)
showed an average growth of 6.2% (10.9% in 2006) while
inflation remained weak at around 2%. Table 1 presents an
overview of the economy of Cape Verde.

1 THE HARMATTAN IS A DRY AND DUSTY WEST AFRICAN TRADE WIND, BLOWING SOUTH
FROM SAHARA INTO THE GULF OF GUINEA BETWEEN THE END OF NOVEMBER AND THE
MIDDLE OF MARCH (WINTER).

2 UNDP, AS OF 2006
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TABLE 1
Cape Verde Economy Overview (2001-2006)

—mmmmm
GDP growth (%)

Inflation (%) 34 19 12 61.9 0.4 5.4
Budgetary deficit (%) 48 34 34 13 40 4.7

Source: Bank of Cape Verde and National Institute of Statistics, as of 2007

2 ENERGY MARKET IN CAPE VERDE

2.1 OVERVIEW OF THE ENERGY SITUATION

The energy sector of Cape Verde strongly depends on imported
petroleum products, primarily imported oil. The use of solar
power is quite negligible. The electrical network covered 60 %
of the country in the year 2000 (against 25 % in 1990).

2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

The energy sector of Cape Verde comprises of three sub-sec-
tors: petroleum, electricity with RE and biomass. Figure 2
presents the energy mix of Cape Verde.

The main energy consumers are the transport sector
(47 %) and the residential sector (34 %). A major part of the
energy consumption is for domestic use, transport, electricity
production and water desalination.

FIGURE 2
Energy Mix of Cape Verde
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Source: Direction General of Industry and Energy of Cape Verde, as of 2003

Electricity Sector

Concerning electrical power, the overall production regis-
tered a growth rate of 8.8% between 2002 and 2006. The
main company Electra produced 236,000 MWh in 2005 and
250,000 MWh in 2006. Cogeneration capacities of steam
turbines at water desalination plants contributed a total of
4.4%. Figure 3 presents the annual increase of electricity pro-
duction.

The electricity production by wind power went down
from 16% in 1995 to 3% in 2005 in the total production
of electricity. This decrease is due to the lack of investments
in the wind energy production during this period. Electric-
ity tariffs are fixed according to decree No. 03/2008. Table 2
presents an overview of current electricity tariffs.

FIGURE 3
Evolution of Electricity Production (1,000 MWh)
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Source: Direction General of Industry and Energy of Cape Verde, as of 2006

TABLE 2
Electricity Tariffs

CATEGORY PRICE (CVE/kWh)?

up to 40 kWh 23,91
>40 kWh 33,41
Street lighting 19,31
Special low voltage 25,75
Medium average 20,91

Source: Direction General of Industry and Energy of Cape Verde, as of 2008

Petroleum Sector

Cape Verde has no proven oil reserves. Therefore, the country
has to import petroleum products to meet its requirements.
The overall fuel demand of Cape Verde includes diesel, gaso-
line, kerosene for cooking, LPG, lubricants, marine diesel and
Jet Al. Diesel (43,378 toe) and LPG (12,927 toe) are the most
important in terms of oil product consumption. The major
consumption of LPG is due to the country’s lack of biomass
resources (firewood and coal). Figure 4 visualizes the amount
of imported petroleum products while table 3 presents the
prices for different petroleum products.

3 1 EURO = 1,010 CAPE VERDEAN ESCUDO (CVE)

COUNTRY INTRODUCTION
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FIGURE 4

Imports of Petroleum Products in toe
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Source: Direction General of Industry and Energy of Cape Verde, as of 2004

TABLE 3
Prices for Petroleum Products”

Price (March 2003) 145.80 106.30 94.30 78.70 78.60

Price (January 2009) 160.00 112.40 105.07 84.60 83.50

Source: ARE, as of 2009

Biomass Sector

Due to the climatic conditions, Cape Verde has a very low
biomass potential. The total production was estimated at
22,264 toe in 2004. This is a problem for households, espe-
cially in rural areas with the urgent need for biomass energy
for cooking purposes.

2.3 MARKET ACTORS AND REGULATION STRUCTURES
The management of the energy sector in Cape Verde is under
the control of the General Direction of Industry and Energy
(Direcgao Geral da Industria e Energia — DGIE) of the Min-
istry of the Economy, Growth and Competitiveness and the
multisector Agency for Economic Regulation (Agéncia de
Regulacdo Econémica — ARE). The DGIE is responsible for
the formulation and the implementation of the policy, while
the ARE is in charge of regulatory issues. The National As-
sembly enacts the laws and provides the statues under which
the agency manages the energy sector.

In the petroleum sector, the National Company
Fuel — ENACOL and Shell Cape Verde are responsible of the
commercial system of supply.

For the production and the distribution of electric
power and water produced by desalination, the Company of
Electricity and Water (Electra) is fully in charge.

The biomass sector is managed by the Ministry of En-
vironment, Rural Development and Marine Resources. This
ministry also ensures the implementation of the production,
the assembly of the wind pumps and the construction of im-
proved stoves. It coordinates the Solar Regional Program —
PRS (phase 1 and 2) of the European Union.

COUNTRY INTRODUCTION

3.1 POLICIES, STRATEGIES AND PROGRAMS FOR
RENEWABLE ENERGY PROMOTION

The Government of Cape Verde already took important meas-
ures to create incentives for the implementation of RE. Article
16 of the law n° 20/VI1/2007, for example, allows the import
of RE equipment such as solar panels, wind generators etc.
with remarkable tax exemptions. The Government further in-
tends to strengthen the role of RE within its upcoming energy
policies. The major objective is to reduce the high depend-
ence on imported fossil fuels. The Government thus intends to
meet 50 % of the overall energy needs (as opposed to presently
3.2%) by 2020 through RE resources’ . In the same period,
the Government wants to reduce energy costs that are cur-
rently about 70 % above the European Union average.

The strategy for implementing this ambitious program
is to open the energy market to national and international
private sector investments and to reorganize and privatize
Electra. Using the various existing international instruments
for RE management and promotion and creating a national
conscience in favor of RE are the key elements of this strategy.
The development of incentives for RE is a key objective of this
policy; it will increase the participation of the private sector
and facilitate the building and securing of the RE sub-sec-
tor in the country. Cape Verde will only achieve its vision of
a fossil-fuel-free future through the investment in, and the
development and adoption of technologies and innovative ap-
proaches that will reduce its energy use and dependency on oil
products. It is why the country has decided to develop special
partnerships with innovative firms in the area of RE and alter-
native energy. Capacity building will be facilitated, especially
through the University of Cape Verde, to increase national ca-
pabilities. Strategic experimentation and public-private part-
nership will be encouraged.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS

The implementation of Cape Verde’s energy policy will rein-
force the rural electrification. Thus, after having invested 500
Million CVE in the rural electrification over the 2005-2008
period, the Government intends to considerably increase the
investments in this sub-sector of the energy sector. For pro-
viding rural energy services, the Government has decided the
promotion of concessions. There will be two concession areas:
one comprising the Santiago Island and the other compris-
ing the remaining nine inhabited islands of Cape Verde. The
concessions will not have geographic monopolies, but will be
free to operate wherever chosen within a designated conces-
sion area. Concessions will be allowed for ten years and will be
awarded via a competitive tender for which detailed bidding
documents have been prepared. Concessions will have three

4 COSTS OF FUEL IN CAPE VERDE HAVE FALLEN STRONGLY IN 2009; SEE ALSO WEBSITE
OF ARE (WWW.ARE.CV > ELECTRICIDADE > COMBUSTIVEIS > TRANSPORTES)
5 SEE ALSO REN21, VIEWED IN SEPTEMBER 2009
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main responsibilities: (i) sell off-grid electrification systems for
cither cash or credit, (ii) sell electricity or electricity services
by a fee-for-service arrangement for consumers and (iii) man-
age publicly owned equipment. For isolated sites where the
extension of the network is difficult or impossible, innovating
solutions of electrification for these zones will be developed
with focus on applications for solar energy.

4.1 BIOMASS/BIOGAS

Due to the existing climatic conditions, the status and future
potential of biomass energy in Cape Verde is very low.

4.2 SOLAR ENERGY

The potential of solar energy of Cape Verde is very high. The
solar irradiation is one of the highest of the ECOWAS coun-
tries: 6 kWh/m?/day. Due to the high potential of solar en-
ergy, it is intended to cover 2% of the total energy consump-
tion by 2010. Up to now, there are several successful PV-based
applications for water pumping, lighting and telecommunica-
tion systems.

4.3 WIND POWER

The average wind velocity in Cape Verde is more than 6 m/s;
thus Cape Verde is one of the rare ECOWAS countries with
an unuaually high and interesting potential for wind energy.
Cape Verde has been exploiting wind energy mainly for elec-
tricity production and desalination since 1995. This proves
that the economic potential for this resource is substantial.

4.4 HYDRO POWER
Like the biomass potential, there is almost no (economically
feasible) potential for Hydro Power.

COUNTRY INTRODUCTION

Cape Verde offers many advantages in view of business activi-
ties for the development of RE. Over the last years, successful
investment strategies gained up to 1 billion USD (as was the
case in 2007). Trough the commitment of the Cape Verde
Government adequate taxation, tariffs and financial mecha-
nisms in favor of RE have been promoted.

‘This is mainly due to the existence of a reliable legal
framework with guarantees for intellectual property rights and
guaranteed safety for investments. In addition to this, Cape
Verde offers good infrastructural prerequisites (three interna-
tional airports, ports, hotels, the University of the Cape Verde,
a large number of specialized educational institutions etc.).
The conditions for setting up a company are very flexible in
Cape Verde. The Government adopted the Foreign Investment
Law (Law No. 89/IV/93)° and the Industrial Statute (Decree
Law No. 108/89)" establishing general conditions, rights and
guaranteed measurements for investments in the country.

The Foreign Investment Law defines the conditions
for foreign direct investment in any sector of economic activi-
ties. All sectors are open to investment unless the enterprise is
a threat to national security, the environment or public health
or violates domestic laws and regulations (see section IV.3 (d)
for further discussion on the Foreign Investment Law).

The new investment policy ensures that applicable
procedures are open, efficient and transparent. Investors can
easily obtain clear guidance on these procedures from the
Center for Tourism and Export Promotion of Cape Verde
(PROMEX), a Government department under the supervi-
sion of the Ministry of Economy, Growth and Competitive-
ness in charge of promoting trade and investment opportuni-
ties in Cape Verde.

Cape Verde offers quite a range of investment incen-
tives and guarantees for foreign investors, companies in free
trade zones and companies producing goods and services ex-

clusively for exports.

6 PUBLISHED IN THE OFFICIAL BULLETIN 13/12/93
7 PUBLISHED IN THE OFFICIAL BULLETIN 30/12/89
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6 RENEWABLE ENERGY BUSINESS
INFORMATION AND CONTACTS

TABLE 4
Local Business Partners

NAME CONTACT /ADDRESS PROFILE

COUNTRY INTRODUCTION Renewable Energies in West Africa 60
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BAD/OCDE (2008): Perspectives Economiques en
Afrique 2008: Le Cap Vert

Banque Mondial/ PNUD (without year): Etude de
Stratégies pour l’Energie Domestique

Cap Vert-UE (2007/08): Document de Stratégie de
Coopération pour la Période 2001-2007

DGIA of Cape Verde (2004): Rapport Bilan Energétique
du Cap Vert

DGIE (2008): Document de Politique Energétique

du Cap Vert

ECOWAS (2005): White Paper on Access to Energy
Services

World Bank (2000): Regulatory Approaches to Rural
Electrification and Renewable Energy: Case Studies from
Six Developing Countries (Working Paper), Eric Martinot
and Kilain Reiche

Gouvernement du Cap Vert (2001): Mémoire a la 3éme
Conférence des Nations Unies sur les Pays les Moins
Avancés, Bruxelles

Institut National des Statistiques du Cap Vert (20006):
Cap Vert en Chiffres

DGIE (1996): Politiques et Stratégies de I’Energie et de
I’Environnement, Lopes Back Santos

M. Abdallah SAMBA, CILSS/AGRHYMET, Niamey et
M. Inussa BARRY, Consultant National Cap Vert (2008):
Rapport de la Mission Conjointe CILSS/FAO/FEWS-
NET/Gouvernement d’Evaluation de la Campagne
Agricole 2008/2009 au Cap Vert, Praia

CEAN, IEP-Université Montesquieu-Bordeaux v
(without year): Politique Institutionnelle au Cap Vert,
Boubacar Issa Abdourhamane

Ministry of Environment of Cape Verde (1999): National
Communication on the Climatic Changes

Ministry of Finances of Cape Verde (1990): Rapport de
I’Aide Bilatéral

N. N. (2004): National Assessment of the Barbados
Program “Action + 10” Review, Praia

Prof. Ogunalde Davidson (2008): Scaling Up-Market for
Renewable Energy in Africa, Thematic Background Paper
for International Conference on Renewable Energy in
Africa, Dakar

N. N. (2004): Rapport sur les OMD: Cap Vert — une
Evaluation des Efforts

Renewable Energy Policy Network for the 21st Century —
REN21 (2009): various publications
(www.ren21.net/pledges/detail.asp?id=1031)

United Nations Development Program — UNDP (20006):
Human Development Report

Agéncia de Regulagao Econémica (Agency for Economic
Regulation) — ARE: (www.are.cv)

COUNTRY INTRODUCTION
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ACRONYMS AND ABBREVIATIONS
COTE D'IVOIRE

AIPO African Intellectual Property Organization
ANARE ~ Agence Nationale de Régulation de UElectricité (National Regulatory Agency)
ANDE  Agence Nationale de U'Environnement (National Environmental Agency)

BNETD Bureau National d'Etude Technique et de Développement (National Office for Technological Studies and Development)

CACI Cour d'Arbitrage de Céte d'lvoire (Céte d'lvoire Arbitration Court)
CET  Common External Tariff

CFAF  CFA Franc (1 Euro = 655,957 CFAF)

CICA  Cour d'Arbitrage de Cdte d'lvoire englische Erklarung erganzen
CIE  Compagnie Ivoirienne d’Electricité (The Ivorian Electricity Company)

CIPREL  Compagnie Ivoirienne de Production d‘Electricité (The Ivorian Electricity Production Company)

CME  Centre des Métiers d'Electricité (Electricity Trade Center)
CNR Canadian National Resources International Cl

CNRA  Centre National de Recherche Agronomique (National Center for Agricultural Research)

CTFT  Centre Technique Forestier Tropical (Technical Center for Tropical Forestry)
EDF  Electricité de France (Electricity of France)
GDP  Gross Domestic Product

GESTOCI Société de Gestion des Stocks Pétroliers de la Céte d'Ivoire (Petroleum Product Management Company of Céte d'Ivoire)

12T Institut de Technologie Tropicale (Tropical Technology Institute)
IMF International Monetary Fund
IPP Independent Power Producer

IREN Institut de Recherche sur les Energies Renouvelables (Research Institute on Renewable Energies)

MDP Mécanisme pour un Développement Propre (Clean Development Mechanism - COM)

MP Member of Parliament
NGO Non-governmental Organization
0IPI Office Ivoirien de la Propriété Industrielle (Ivorian Industrial Property Office)

PETROCI Société Nationale d'Opérations Pétroliéres de la Cdte d'lvoire (National Petrol Society)

SIR Societé Ivoirienne de Raffinage (Ivorian Refinery Society)
SMB Société Multinationale des Bitumes (Multinational Bitumen Society)

SODEDAM Société d'Exploitation et de Développement Aéroportuaire, Aéronautique et Météorologique

(Society for Airport Operation and Development, Aviation and Meteorology)

SODEFOR Société pour le Développement Plantations Forestiéres (Forest Plantation Development Society)

SOGEPE Société de Gestion du Patrimoine du Secteur de UElectricité
(Company for the Management of the Electricity Sector’s Patrimony)

SOPIE Société d'Opération Ivoirienne d’Electricité (National Electricity Operation Society)

UN United Nations
VAT Value Added Tax
WAEMU Western African Economic and Monetary Union
WAPP West African Power Pool

MEASUREMENTS

bbl/d  barrels per day

kWh kilowatt hour

m/s meter per second

m? square meter

m? cubic meters

MW megawatt
MWh megawatt hour

toe  tons of oil equivalent
TWh terawatt hour

ACRONYMS, ABBREVIATIONS AND MEASUREMENTS

Renewable Energies in West Africa
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The Country Study of Cdte d’Ivoire is to provide an overview
of the country’s energy market and to support decision-mak-
ing for private investments for the Renewable Energy (RE)
sector in Céte d’Ivoire. The study is structured as follows:

Chapter one provides Background Information on Céte
d’Ivoire. This includes an overview of geographical and cli-
matic conditions, as well as the most important facts in view
of political, economic and socio-economic conditions of Céte
d’Ivoire.

Chapter two summarizes facts and figures of Céte d’Ivoire’s
Energy Market including stakeholders and market actors in-
volved as well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Cote d’Ivoire. This includes
an overview of support mechanisms for photovoltaic PV as
well as existing regulations, incentives and legislative frame-
work conditions for other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Céte d’Ivoire.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Re-

newable Energy Business Information and Contacts of Cote
d’Ivoire.

SUMMARY

64



COTE D'IVOIRE

1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Located in West Africa and in the intertropical zone, Céte
d’Ivoire has a land area of 322,462 km?. It is bordered by the
Atlantic Ocean in the South and shares borders with Ghana
in the East, Burkina Faso and Mali in the North and Guinea
and Liberia in the West. The country is influenced by two air
masses: a moist equatorial air mass called Monsoon and a dry
tropical air mass coming along with a drying wind named
Harmattan, with a saturation of 65-90 %.

There are four major climate zones in Céte d’lIvoire,
namely an equatorial climate (or Attiean climate), a semi-damp
tropical climate (or Baoulean climate), a dry tropical climate
(or Sudano-Guinean climate) and a wet tropical climate (or
mountain climate). Three types of vegetations can be found
in the country: One vegetation area spans over the southern
half of the country and the coastal basin; the Sudanese area in
the North is characterized by a scattered vegetation covering
(savannah). In-between these regions, a pre-forest area spans
East to West with dense bush formations and gallery forests
along watercourses.

The geography of Céte d’Ivoire includes plains in the
South with swampy areas and a few hills no higher than 200
meters. Plateaus covering the center and the North form iso-
lated hills or hill chains with a height of 200 to 500 meters.
In the West of the country, there are chains of mountains with
a height of more than 1,000 meters and single peaks of 1,300
meters and even 1,752 for Nimba Mount, the highest summit.

1.2 POLITICAL, ECONOMIC AND
SOCIO-ECONOMIC CONDITIONS

In Cote d’Ivoire, a new constitution has been drafted in
2000, providing three separated powers: the executive power
held by a Government headed by a President, the legislative
power held by the parliament which consists of Members of
Parliament (MPs) from several political parties and a judicial
power. The political and social unrests, violence, coups d’état
and rebellions did not allow the population to reap the fruit
of this democratic system. The administrative system is de-
centralized and run by elected local representatives. Examples
are the General Councils at regional level and municipalities
(mayors) for the direct management of the population’s needs.
Since its independence, the country has been establishing a
free market economic system.

Cote d’Ivoire has an estimated population of
20,807,216 inhabitants (as of 2008) with over 26 % of immi-
grants coming mainly from neighboring countries. There are
around 60 ethnic groups belonging to four major affiliations:
Gurs, Mandés, Akans and Krus. Cote d’Ivoire is a lay coun-
try with several coexisting religious denominations, the major
ones being Islam (38.6%), Christianity (35.8%) and Ani-
mism (25.6%). The country has two capital cities: Yamous-
soukro, the political capital, and Abidjan, the economic capi-
tal. Moreover, Cote d’Ivoire is characterized by a significantly
high urbanization rate and a population with about 40.3 % of
its members being 15 years and under.

COUNTRY INTRODUCTION
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The economy of Cote d’Ivoire has been experiencing a slow
decline since the outbreak of an armed rebellion in Septem-
ber 2002. As a consequence, most of the foreign aid flow
was interrupted (except for humanitarian assistance), thus
increasing the internal and external debt burden and induc-
ing a severe downturn in foreign and domestic investments.
The Gross Domestic Product (GDP) growth rate was 0.9 %
in 2006 and 1.7% in 2007. The IMF anticipates a positive
GDP growth rate of 3.8% in 2008. The Ivorian economy is
largely dependent on external factors such as weather condi-
tions and international raw material prices. The standard of
living of the population and the state of infrastructure has
deteriorated since 2002. The inflation rate was approximately
2.5% in 2007.

The economy of the country rests on agriculture
providing jobs for two thirds of the national manpower and
contributes to the GDP to the tune of 20%. Cote d’Ivoire
is the leading world cocoa exporter with a yearly production
of several million tons. Some mining activities such as gold,
diamond and manganese mining are also conducted in the
country. In 2005, however, the UN Security Council banned
diamond export because it served to fund arms procurement.
Industrial and material development sectors account for ap-
proximately 22% of the GDP while the tertiary sector con-
tributes 57 %.

Cote d’Ivoire is the hub for trade activities in Western
Africa, and foreign trade accounts for 90 % of the GDP. Cote
d’Ivoire is a member of WAEMU (Western African Econom-
ic and Monetary Union) applying a common external tariff
(CET). It is also a member of the CFAF Zone. Its top three
export partners are France, the United States and the Neth-
erlands. Cocoa is the country’s main export good (generating
40 % of its export receipts). In terms of import, the top three
partners of Cdte d’Ivoire are France, Nigeria and Singapore.
‘The main import goods are fuels and oils, vehicles, ships and
vessels, grains and machinery.
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2 ENERGY MARKET IN COTE D'IVOIRE

2.1 OVERVIEW OF THE ENERGY SITUATION

Cote d’Ivoire’s oil industry started to take off in 2001 dur-
ing the period of civil war. By 2007, oil exports accounted
for 28 % of the Governments export revenues. The majority
of Cote d’Ivoire’s electricity is generated through stations
powered with natural gas and hydroelectricity accounting for
around 20 %. More than half of the domestic energy needs
are met by combustible renewable resources and waste, mainly
in the form of biomass. Table 1 presents the production/con-
sumption figures of Cote d’Ivoire.

TABLE 1
Energy Production/Energy Consumption

I N N

Electricity (MWh) 5,403,895  5570,205 55439164 5,515,481
Electricity (MWh) 5,403,895  5570,205  5543,9164 5,515,481
Petroleum products (1,000 tons) 1,302 2,044 3,135 2,418
Natural gas (million m?) 1,555 1,738 1,708 1,398

T N

Electricity (MWH) 2,989,808 3,004,062 3,262,877 3,432,915
Petroleum products (1,000 TONS) 799 695 813 833
Natural gas (MILLION M3) 1,708 1,555 1,738 1,708 1,398

Source: Direction Générale de U'Energie (Energy Information System), as of 2004-2007

2.2 ENERGY CAPACITIES, PRODUCTION,
CONSUMPTION AND PRICES

Electricity Sector

As of 2005, Céte d’Ivoire had installed an electric generation
capacity of 1,210 megawatts (MW). In 2005, Céte d’Ivoire
generated about 5.4 billion kWh of electricity, while consum-
ing about 2.9 billion kWh. Electricity is exported through
the West African Power Pool (WAPP). Most of the electric-
ity is generated through conventional thermal power stations
(> 70 %), with hydroelectricity supplying the remainder. The
288 MW Azito Power Station, in operation since 1999, is lo-
cated in Abidjan's suburbs and produces more than a third of
the country's electricity. The phased construction of a third
turbine in Azito has been delayed. Céte d’Ivoire’s main hydro-
electric plants include Ayame I and II, Kossou, Taabo, Buyo
and Grah. Table 2 presents the electricity production capaci-
ties; Table 3 indicates the current electricity tariffs.
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TABLE 2
Electricity Production Capacities

Ayamé 1 20
Ayamé 2 30
Kossou 174
Taabo 210
Buyo 165
Grah 5
Total 604
Vridi 100
Ciprel 210
Azito 288
Total 606
Overall 1,210

Source: Société d'Opération d’Electricité, SOPIE, as of 2008/2003

TABLE 3
Electricity Cost (in CFAF)

Fixed price per kWh

1,176 Fixed price 1,664.98
Nominal tariff rate/ kWh 36.05 1st price band 92.59
General tariff rate/ kWh 5743 2nd price band 78.75

Shor‘_term = __

Fixed price/ kW/year 18,850.76 46,658.33
kWh cost for busy hours 63.59 57.01
kWh cost for peak hours 98.40 104.41
kWh cost for non-busy hours 4568 32.15
T N N
Fixed price 25,936.38 63,120.76
kWh cost for busy hours 51.71 38.46
kWh cost for peak hours 75.95 104.41
kWh cost for non-busy hours 46.09 32.15
T N A
Fixed price 37,686.39 79,563.98
kWh cost for busy hours 53.47 34.42
kWh cost for peak hours 67.91 38.46
kWh cost for non-busy hours 46.48 3271

Source: Agence Nationale de Régulation de UElecticité (ANARE), prices including VAT,
as of 2008/2009
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Coéte d’Ivoire has proven crude oil reserves of 100 million
barrels; the vast majority is located offshore. Oil production
increased from around 15,000 barrels per day (bbl/d) in 2002
to approximately 62,000 bbl/d in 2006. Production problems
at the so-called Baobab field constrained the oil production
in 2007 to almost 52,000 bbl/d. The production is expected
to increase to 70,000 bbl/d by 2009 following repairs at three
of the five shut-in wells at the Baobab field. Céte d’Ivoire cur-
rently has one refinery: the SIR (Société Ivoirienne de Raffi-
nage) located in Abidjan with a capacity of 65,000 bbl/d. The
refinery receives crude oil from West African and other coun-
tries, then exports products to neighboring countries (detailed
production figures are available in the Annex/Table 10 of this
report). An oil pipeline connects the SIR refinery to the so-
called Lion and Panther fields. The state currently owns 47.3 %
of SIR; other partners include the Government of Burkina
Faso, Total, Shell, ExxonMobil and Chevron. A petroleum
product depot, adjacent to SIR, stores petroleum products
for domestic use as well as for export (to Mali, Burkina Faso,
Niger and Chad). Other fuel depots are located in Bouake and
Yamoussoukro. In 2006, the national oil consumption reached
26,000 bbl/d with about 36,000 bbl/d being exported. Table 4
presents the current prices for petroleum products.

TABLE 4
Price of Oil Products

Butane (12.5 kg bottle) 4,500
Unleaded gasoline 790
Kerosene (jet) 495
Diesel 685
DDO 793.61
F0180 471.99

Source: Direction des Hydrocarbures, as of November 2008

2.3 MARKET ACTORS AND REGULATION STRUCTURES
The institutional framework of the overall energy sector is
rather complex as several ministries have direct or indirect
influence on this keysector.

The Ministry of Mining and Energy, through its tech-
nical body named Office for the Promotion of Energy Effi-
ciency (Bureau des Economies d’Energie) and through the
Sub-Directorate of Energy Control and Renewable Energies
(Sous-Direction de la Maitrise de l’Energie et des Energies
Renouvelables), ensures the promotion of energy efficiency ac-
tions and RE development actions. For that purpose, the two
bodies jointly carry out the following actions:
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Monitoring of the “Improved Stoves Popularization
Program”

Monitoring of power billing for public buildings in con-
sultation with the Laboratory of Construction and Civil
Engineering (Laboratoire du Batiment et des Travaux
Publics) of the Ministry of Economic Infrastructures
Monitoring of the use of residues in some industrial
companies

Monitoring of the activities of charcoal producers in
cooperation with the National Center for Agricultural
Research (Centre National de Recherche Agronomique) of
the Ministry of Higher Education and Research
Monitoring of experimental solar stations in cooperation
with the Research Institute on Renewable Energies (In-
stitut de Recherche sur les Energies Renouvelables) of the
Ministry of Higher Education and Research

The

control of wood and charcoal sub-sectors.

Ministry of Agriculture and Forestry also ensures

The Ministry of Higher Education and Research
coordinates the activities of the research centers involved in
the energy sector, i.e. the Research Institute on Renewable
Energies (IREN), the Tropical Technology Institute (Institut
de Technologie Tropicale — I2T) and the National Center for
Agricultural Research (CNRA).

The petroleum sector of Céte d’Ivoire is regulated and
supervised by the Société Nationale d‘Opérations Pétrolicres
de la Céte d’Ivoire (Petroci). In 1998, Petroci was divided into
four units: Petroci Holding (responsible for portfolio manage-
ment of the oil sector), Petroci Exploration/Production (re-
sponsible for upstream hydrocarbon activities), Petroci-Gaz
(responsible for the natural gas sector), and Petroci Industries
Services (responsible for all other related services).

The electricity sector of Cote d’Ivoire includes the fol-
lowing market actors:

SOGEPE manages the asset base and financial flow of the
power sector.

SOPIE supervises the provision of facilities with focus on
the implementation of the rural electrification program.
The National Regulatory Agency (Agence Nationale de
Régulation — ANARE) is the regulatory authority for the
electricity sector.

The Ivorian Electricity Company (Compagnie Ivoirienne
d’Electricité — CIE) has been granted concession for the
power utility and exploits electricity generation, convey-
ance and distribution facilities.

Private electricity generation operators (Independent
Power Producers — IPP) including CIPREL and AZITO
ENERGY and new IPPs such as EEl and LAUCHAN are
about to sign an agreement with the Government, which
contributes considerably to the implementation of the

energy policy.
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3.1 POLICIES, STRATEGIES AND PROGRAMS FOR
RENEWABLE ENERGY PROMOTION

The development of RE is hindered by a lack of comprehensive
planning as Céte d’Ivoire does not have a clearly defined en-
ergy policy with substantial financial means to promote RE.
On the institutional level, the management of RE is incum-
bent on the Energy Directorate and is ensured through the
Sub-Directorate of Energy Control and Renewable Energies
(see 2.3). Several operators and institutions (ministries, re-
search institutes and centers, etc.), however, are active in this
sector without genuine coordination. In 2005, the decision
to establish a Renewable Energy Directorate (Direction des
Energies Renouvelables) within the Ministry of Mining and
Energy has set a distinctive hallmark in the official RE devel-
opment policy.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS

As already mentioned, there is a massive lack in legal and fiscal
framework conditions for the implementation and promotion
of RE. Up to now, there are no specific regulations, incentives
or legislative framework conditions available. The new regula-
tions currently being drafted at the Ministry of Mines and
Energy will, however, provide the necessary environment to
develop the RE sub-sector in Cote d’Ivoire.

Several private enterprises are getting involved in ru-
ral electrification after securing the approval of SOPIE, the
principal contractor for the provision of electrical facilities. In
order to obtain this approval, all enterprises applying have to
give evidence of their financial and technical capacities.

The National Authority (AN-MDP) is responsible
for the MDP (Mécanisme pour un Développement Propre -
Clean Development Mechanism (CDM)) implementation
in Cote d’Ivoire. The AN-MDP Focal Point is housed at
the National Environmental Agency (Agence Nationale de
I‘Environnement — ANDE). The National Work Plan on the
MDP has been validated since May 2003.

Several projects (development of household wastes,
sustainable forest management etc.) are currently being evalu-
ated in order to classify them as projects liable to be funded
within the opportunities provided by the MDP.
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4.1 BIOMASS/BIOGAS

Biomass energy is the most common energy source in Cote
d’Ivoire. Up to 60% of the overall energy requirements are
covered by this energy source, including:

Fuel wood and charcoal for households, small restaurants,
bakeries, arts and crafts centers (smithies, jewelry-making
shops, potteries etc.).

Agricultural and forest residues for the production of steam
and/or electricity in some agro-business companies (oil
works, sugar refineries etc.) and sawmills

The anacrobic generation of biogas was experimented with
in several pilot projects, but was not implemented in regular
operation up to now. Currently, some private investors are ap-
plying for the authorization to produce electricity from house-
hold wastes, especially in Abidjan. The main sources of supply
in fuel wood are natural forests, savannah woodlands and tree
and bush savannahs, productive farms as well as fallows and
tree plantations.

Comprising 16 million hectares of moist forests at the
beginning of the previous century, the forest stand has dimin-
ished to presently 6.38 million hectares including 4.2 million
hectares of highly degraded forests and two million hectares
of protected areas. Resources from agro-industrial residues,
crops and plantations are estimated at over 4.3 million toe per
year. They represent a key energy source and the most directly
useable RE potential. Table 5 presents the available biomass
potential.

TABLE 5
Biomass Potential

North Bagasse 120,000
Sugar cane molasses 30,000
Cotton seed shell 10,475
Center and South Cobs, palm fiber and shell 100,000
Shell, coffee hull 32.15
General use Cocoa beans 74,000
Cocoa cops and shells 25,000
Rice husk 10,000
Urban waste 104.41
District of Abidjan » 1,000,000 tons

Source: Direction Générale de l'Energie, 2008
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4.2 SOLAR ENERGY

Cote d’Ivoire enjoys abundant sunshine with a good sunshine
average, estimated at 4—5 kWh/m?/day with a daily sunshine
time of 6 hours (more detailed information can be found in
the Annex/Figure 3 of this report). Despite this satisfactory
potential, solar energy has not been developed significantly up
to now. Some PV solar energy systems have been implemented
in the framework of small-scale projects developed by private
initiatives or NGOs for electricity supply for households,
schools and health facilities. Moreover, several telecommuni-
cation facilities have also been equipped with PV solar energy
systems for stand-alone energy supply. Thermal solar energy is
sometimes used for water heating and solar drying purposes
while solar ovens and cookers have not yet started being popu-
larized. Recently, some private operators have started activities
basically oriented towards the import, sale and installation of
solar equipment.

4.3 WIND POWER

There are no wind measurements available beside those for civil
aviation compiled by the “Société d’Exploitation et de Dével-
oppement Aéroportuaire, Aéronautique et Météorologique
(SODEXAM) services. These measurements taken at 12m
above the ground generally range from 1-2 m/s. San Pedro on
the western shoreline and Korhogo in the North record wind
frequencies between 20-35% for wind speeds above 6 m/s.
Bouake in the Center,and Tabou on the western shoreline are
swept by winds with frequencies from 20-45% and speeds
faster than 4 m/s. There are no other wind tapping projects
known to date except those in Touba and Korhogo.

4.4 HYDRO POWER

Up to now, four large identified hydroelectric sites have not been
developed yet. These sites have a power capacity ranging from
5-288 MW. Several other sites have potential for small Hydro
Power plants with capacities of 0.5-5.0 MW, but have also not
been exploited yet. The potential identified in the context of a
study conducted by Electricité de France in 1980 adds up to
an estimated theoretical hydroelectricity capacity of 46 TWh.
The economically exploitable potential equals 12.4 TWh, i.e.
27 % of the theoretical potential. Table 6 presents the avail-
able Hydro Power potential of Cote d’Ivoire. A detailed map of
Hydro Power potential is available in the Annex of this report
(Figure 4).
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TABLE 6

Hydroelectric Potential

Soubré Sassandra 288
Ndielesso Comoé 100
Malamalasso Comoé 90
Louga Sassandra 280
Singrobo Bandama 67
Kokumbo Bandama 78
Bouloubré Sassandra 156
Daboitié Bandama 91
Gribo popoli Sassandra 12
Tiassalé Bandama 51

Source: based on a study conducted by Electricité de France, as of 1980

The business environment in Céte d’Ivoire is ruled by national
and regional legal institutions and instruments:

The OHADA Treaty is a legal purview regulating business
law in the sixteen states signed in to the treaty including
Cote d’Ivoire. It comprises common legal rules designated
as the “Uniform Acts”.

The Labor Code developed in 1995 aims at three goals:
enabling companies to meet their requirements in terms

of manpower and competitiveness; preserving the workers’
fundamental rights; rehabilitating enterprises and confirm-
ing their prominent place in the economic and socio-devel-
opment process through their capacity to generate wealth
and employment.

The Environment Code of 1996 is the legal basis of the
environmental protection and preservation policy in Cote
d’Ivoire. The Rural Land Code was passed in 1998 and is
amended in Article 26 in 2004.

The Céte d’Ivoire Arbitration Court (Cour d’Arbitrage de
Cote d’Ivoire — CACI) and the Common Ohada Justice
and Arbitration Court (Cour Commune de Justice et
d’Arbitrage de TOHADA) are redress bodies in case of

conflicts.

Cote d’Ivoire is allied with several European Union countries
through bilateral agreements tending to avoid double taxation
and to prevent tax evasion in terms of income tax. The Ivorian
Industrial Property Office (Office Ivoirien de la Propriété In-
dustrielle — OIPI) is the national entity cooperating with the
African Intellectual Property Organization (AIPO), which
protects intellectual works such as inventions, brands, draw-
ings or industrial design or trademarks. It ensures an effective
control of counterfeiting and unfair competition.
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There are several private and public universities in the coun-
try. Public universities and engineering colleges like the In-
stitut Polytechnique Houphouét Boigny, as well as research
centers like the CNRA and Institut de Technologie Tropicale
(I2T) also serve as centers of cooperation with external organ-
izations and provide for incentives to invest in Céte d’Ivoire.
This type of investment encouragement has been reinforced
since the outbreak of the September 2002 crisis to support the
private sector.

Special privileges are granted by the four specific legal
texts: the Investment Code, the Mining and Oil Code, the
Law Establishing Information and Communication and
the Law Establishing a Biotechnology Free-Trade Zone.
Common law privileges are recorded in the General Tax
Code and are applied every year by a Tax Schedule to the
Appropriation Act.

Customs measures: The WAEMU Treaty has established

a common market by the enforcement of the Common
External Tariff (TEC). Third party countries are in general
subject to the following import duties: custom duties rang-
ing from 0-20 %, a statistics due of 1% in general and the
Community Solidarity Levy of 1% of the total value of the
products
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TABLE 7

Authorities and Societies in the Energy Market

Société Natio-

nale d'Opérations
Pétroliéres de la Cote
d'lveire (PETROCI)

Société de Gestion
des Stocks Pétroliers
de la Cdte d'Ivoire
(GESTOCI)

Société d'Opération
Ivoirienne d’Electricité
(SOPIE)

Autorité Nationale de
Régulation du Secteur
de UElectricité
(ANARE)

Société de Gestion du
Patrimoine du secteur
de UElectricité
(SOGEPE)

Société Ivoirienne de
Raffinage
(SIR)

Société Multinationale
des Bitumes
(SMB)

Société des pour le
Développement Plan-
tations Forestiéres
(SODEFOR)

Bureau National
d’Etude Technique et
de Développement
(BNETD)

Agence Nationale de
Environnement
(ANDE)

Chambre de
Commerce et de
l'Industrie de Cdte
d'lvoire

Cour d'Arbitrage de
Cote d'Ivoire
(CICA)

Bourse de Sous-
Traitance et de
Paternariat de Cdte
d'lvoire

Building Les Hévéas

14, Boulevard Carde Plateau

BP V194 Abidjan

Phone: +225 20 20 25 00
Fax: +225 20 21 68 24
info@petroci.ci

GESTOCI Abidjan
15 BP 89 Abidjan 15
Phone: +225 21 75 98 00

Fax: +225 21 2717 82 gesto-

ci@gestoci.ci

Il Plateaux 7éme Tranche
01 BP 8529 Abidjan 01
Phone: +225 22 52 76 00
Fax: +225 22 52 76 13
courrier@sopie.ci Www.
sopie.ci

Tour EECI

16 BP 1106 Abidjan
Phone: +225 20 20 63 18
Fax: +225 20 20 61 14
recours@anare.ci

Tour EECI

01 BP 1345 Abidjan 01
Phone: +225 20 20 60 00
sogepe@sogepe.ci

Vridi Boulevard Petit
Bassam

01 BP 1269 Abidjan 01
Phone: +225 20 20 25 00
Fax: +225 20 21 68 24
info@sir.ci

Vridi Boulevard Petit
Bassam

12 BP 622 Abidjan 12
Phone: +225 21 23 70 70
www.smb.ci

01 PB 3770 Abidjan 01
Phone: +225 22 44 46 16
Fax: +225 22 44 02 40

04 BP 945 Abidjan 04
Phone: +225 22 44 28 05
Fax: +225 22 44 56 66
www.bnted.sita.net

Il Plateaux, 7éme tranche
08 BP 09 Abidjan 08
Phone: +225 22 42 70 93

6, Avenue Joseph Anoma
01 BP 1399 Abidjan 01
Phone: +225 20 33 16 00
Fax: +225 20 32 39 42
demma@chamco-ci.org

Phone: +225 20 31 90 73
Fax: +225 20 21 72 56
acoulibaly@fnisci.net
webad@fhnisci.ci

Phone: +225 20 33 88 94
Fax: +225 20 32 02 60
secretariat@bstp-ci.com

Ensures the promotion of the
Ivorian sedimentary basin and
the development of its oil and
gas resources through the
exploration and exploitation of
the Ivorian oil and gas deposit
in partnership with key interna-
tional companies

Ensures the management of
security stocks for a SIR shut-
down period of 60 days and also
manages the means of transport
between the three depots Abid-
jan, Bouaké, Yamoussoukro

Supervision of works in the
electricity sector

Monitoring of compliance with
regulations and conventions;
arbitration of conflicts between
the players of the electricity
sector; defense of consumers’
interests

Management of the power sector
assets and financial flows

State-of-the-art refinery with
two atmospheric distribution
units, and one of the only two
hydrocrackers existing in Africa

Specialized in bitumen
production.

Reforestation program to fight
deforestation, to enhance bush
fire control, to participate in
public sales and to control
quota of timber for export

Development and implementation
of public or private investment
projects of all kinds in all
sectors of economy (including
energy)

Protection of the environment
and promotion of RE

Training and information
concerning economy, finance and
commerce (for members)

Management and handling of
enquiries related to energy
development projects

Promotion of the market of
subcontractors, development of
conditions for an optimal use
and performance of business
capacities
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TABLE 8

Private Companies and Organisations

Groupe EOULEE

Groupe THANRY

Compagnie Ivoirienne
d’Electricité
(CIE)

AZITO ENERGIE

Compagnie lvoirienne
de Production
d'Electricité

(CIPREL)

Canadian National
Resources Internati-
onal Cl

(CNR)

DEVON Céte d'lvoire

FOXTROT International

Marcory, Zone 4C
20 BP 347 Abidjan 20
Phone: +225 21 25 41 44

Rue de l'Indenié Abidjan
Plateau

01 BP 3916 Abidjan 01
Phone: +225 20 21 31 33
Fax: +225 20 21 71 00

1, Avenue Christiani,
Treichville

01 BP 6923 Abidjan 01
Phone: +225 21 23 33 00
Fax: +225 21 23 35 88
www.cie.ci

info@cie.ci

Il Plateaux, rue K57 Lot 33
BP 1296 Cedex 1

Phone: +225 22 40 02 40
Fax: +225 22 41 75 18
www.azitoenergie.com
info@azitoenergie.com

Building SIDAM

01 BP 4038 Abidjan
Phone: +225 20 31 87 95
Fax: +225 20 32 80 27

01 BP 8007 Abidjan 01
Building Kharrat

Phone: +225 20 31 00 15
Fax: +225 20 31 00 40

04 BP 827 Abidjan 04
Phone: +225 20 25 40 40
Fax: +225 20 22 62 29
Koyate.fatou@dvn.com

15 BP 324 Abidjan 15
Phone: +225 21 21 76 00
Fax: +225 21 21 76 31
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Management of the Akouédo
dumpsite (biomass)

Wood processing, generation of
industrial steam and electricity
out of industrial agro-industrial
residues

Concession holder of a nati-
onal utility with 12 regional
directorates for the generation,
conveyance, distribution, export
and import of electrical energy

Second independent electricity
producer with an installed
capacity of 296 MW

First independent electricity pro-
duce with an installed capacity
of 210 MW

Exploration and production

of crude oil and natural gas;
operating company of the Espoir
& Baobab oil fields

Exploration and production

of crude oil and natural gas;
operating company of the Espoir
& Baobab oil fields

Exploration and production of
crude oil and natural gas

TABLE 9

Research and Training Centers

Centre National de
Recherche Agrono-
mique
(CNRA)

Centre Technique
Forestier Tropical
(CTFT)

Centre des Métiers
d'Electricité
(CME)

Société Ivoirienne de
Technologie Tropicale
(121)

Abidjan, Km 17, Route de
Dabou

01 BP 1740 Abidjan 01
Phone: +225 23 47 24 24
Fax: (225) 23 47 24 11
www.cnra.ci

info@cnra.ci

08 BP 33 Abidjan 08
Phone: +225 22 44 28 58

Phone: +225 22 40 34 12

04 BP 1137 Abidjan 04
Phone: +225 21 27 91 51

Agricultural research, technolo-
gical research, biotechnologies,
agricultural produces conserva-
tion, processing, bioenergies

Technical training in forest
management

Training of high level techni-
cians, skilled workers and staff
for Ivorian companies and coun-
tries in the sub-region; training
for development and continuous
education

Development of agricultural
by-products (coconut cops) for
stand-alone generation of elec-
tricity from gas generator
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8 ANNEX

FIGURE 2
Electricity Network of Cdte d'Ivoire

Source: unknown

FIGURE 3
Overview of Sun Energy Potential
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FIGURE 4
Map of Available Hydro Power Potential

Source: unknown

TABLE 10
Production Figures of Petroleum Products (SIR-2007)

Butane 83,588 76,367 9.46
Unleaded gasoline 564,284 604,840 -6.71
Kerosene (paraffin/jet) 932,828 975,842 441
Gasoil 1,088,501 1,209,526 -10.01
DDO 146,530 58,990 148.40
HVO 74,033 84,411 -12.29
Fuel oil 289,309 521,446 -44.52

Total for petroleum

ettt 3,179,073 3,631,422 -9.98

Source: Direction des Hydrocarbures, as of 2008
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SUMMARY

The Country Study of Gambia is to provide an overview of the
country’s energy market and to support decision-making for
private investments for the Renewable Energy (RE) sector in
Gambia. The study is structured as follows:

Chapter one provides Background Information on Gambia.
This includes an overview of geographical and climatic condi-
tions, as well as the most important facts in view of political,

economic and socio-economic conditions of Gambia.

Chapter two summarizes facts and figures of Gambia’s Energy
Market including stakeholders and market actors involved as

well as sector related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Gambia. This includes an
overview of support mechanisms for photovoltaic (PV) as
well as already existing regulations, incentives and legislative
framework conditions concerning also other RE technolo-
gies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Gambia.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Re-
newable Energy Business Information and Contacts of Gam-

bia.

SUMMARY
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1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Gambia is located in the valley of the Gambia River on the
West coast of Africa stretching as a narrow band of land ap-
proximately 480 km long and varying in width from 48 km
near the estuary of the river to 24 km inland with an overall
land area of 10,689 km?. The country is bordered on three
sides by Senegal and dissected by the Gambia River into North
and South Bank. The current population of 1.36 million (as of
2003) is estimated to grow by 2.77 % per year.

FIGURE 1
Map of Gambia
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Stretching between latitude 13°3” and 13°49” North and lon-
gitude 16°48 and 13°47” West, Gambia is situated in the
South of the Sahel zone, a region which is largely semi-arid
with only one rainy season in the year and a dry period of 6-7
months. The wet season starts in June and ends in Septem-
ber, while the dry season lasts from October till May. Average
daily temperatures in the dry season are 30 °C and fall slightly
to 27°C in the wet season. There are three main agro-eco-
logical zones: (i) the Sahelian zone which is a small concave in
the extreme North of the Central River Region (CRR North)
with a rainfall of less than 600 mm, (ii) the Sudano-Sahe-
lian zone with a rainfall ranging from 600 to 900 mm covers
the remaining parts of CRR North, all of CRR South, the
Lower River Region (LRR) and parts of the North Bank Re-
gion (NBR), the Upper River Region (URR) and the Western
Region (WR) and (iii) the Sudano-Guinean Zone which oc-
cupies the western ends of WR and NBR with a rainfall of
900 to 1,210 mm.

1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS

The Gambia gained independence from Britain in 1965, be-
came a republic in 1971 and was one of the very few mul-
tiparty democracies in Africa at that time. A military coup
in 1994 briefly interrupted the country’s democratic process,
which was restored in 1996 through Presidential elections fol-
lowed by National Assembly elections in 1997 completing the
return to a civilian government.

Administratively, the Gambia is divided into five re-
gions or provincial divisions (Western Region, North Bank
Region, Lower River Region, Central River Region and Up-
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per River Region) plus Banjul. Gambia has eight Local Gov-
ernment Areas (LGAs): Janjanbureh (Georgetown), Kun-
taur, Kanifing, Banjul, Basse, Brikama, Kerewan and Mansa
Konko. The next level of administrative division is the district
level, which comprises of a total of 39 districts. In addition,
there are two municipalities: Banjul City Council and Kanif-
ing Municipal Council. Politically, the relevant units are the
LAGs, districts, wards and villages.

The economy is primarily agrarian, with agriculture
employment equaling about 70 % of the labor force and ac-
counting for about 30% of the Gross Domestic Product
(GDP). The services sector accounts for over 50 % of the GDP
resulting from re-export trade and tourism. Financial Services
and Information and Communication Technologies (ICT) are
also emerging and gaining importance. The manufacturing
sector contributes 5% to the GDP reflecting the low level of
manufacturing activities. This is very little compared to aver-
age levels registered in the region of the ECOWAS (Economic
Community of West African States or CEDEAO — Commu-
nauté Economique Des Etats de | ,Afrique de 1‘Ouest). With
an average GDP growth rate of 5%, Gambia has one of the
most liberalized and best performing economies in the West
African sub-region. The country is well positioned as a trading
hub for the West Africa— Europe trade and transshipment.
Sustained economic growth has, however, been constrained
by the prevailing undiversified economic base, poor infra-
structure, particularly roads/transportation and energy, slow
pace in the implementation of policies and reforms, low levels
of human capital and the lack of a culture of public-private
partnership.

Gambia is among the poorest countries in the world
with a per capita income of about 302 USD per year and
ranked 155 out of 177 in 2005. The population was 1.3 mil-
lion people in 2003 as compared to 1.03 million in 1993
equaling a growth rate of 2.8 % in this period. The population
density grew from 97 to 128 persons per m? over the same pe-
riod, representing one of the highest in Africa. About 61.2%
of the population mainly living in rural areas are considered
as poor. High levels of unemployment in the urban areas have
contributed an increase in urban poverty. Significant progress
was made in gender parity, education, water and sanitation
as well as moderate gains in health services. The country has
been implementing programs addressing poverty since 1994
when the launch of its First Strategy for Poverty Alleviation
(SPA) took place. Poverty reduction, however, continues to
be evasive as the number of people living in poverty is rising
rather than decreasing. Moreover, poverty studies conducted
in 1998 and 2003 indicate that in addition to the increase in
the prevalence and severity of poverty, inequality is also on
the increase.

Using the upper poverty line, based on per capita con-
sumption, the head count index (i.e. the percentage of poor
people) is calculated at 61.2 %. The poverty gap is calculated at
25.9 % whilst the poverty severity accounts for about 14.3 %.
Data obtained in 2003 indicate that the overall poverty has
been on the increase in both rural (from 61 % in 1998 to 63 %
in 2003) and urban (from 48 % to 57 %) areas. The rise in
rural poverty is partly associated with the poor performance
of the agricultural sector particularly as it relates to declining
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productivity and the farmers’ lack of access to markets and
other social services due to poor rural infrastructure. The rise
in urban poverty is attributed to the lack of employment op-
portunities.

2.1 OVERVIEW OF THE ENERGY SITUATION

Gambia relies almost entirely on biomass fuels and imported
petroleum products to meet its energy requirements. As part
of the Government’s efforts to build a sound and sustainable
socio-economic infrastructure, this policy was introduced in
June 2005' to provide the framework for the provision of an
efficient, reliable and affordable energy supply to support the
socio-economic development of the country. Figure 2 presents
the energy mix of Gambia while Table 1 provides an overview
of the evolution of the national energy mix.

FIGURE 2
Energy Mix of Gambia

Biomass/fuel wood M Petrolem Electricity PG Renewable
78,63% 18,95% 2,05% 0,34% 0,03%

Source: DoSPEMR for Energy, as of 2008

TABLE 1

Evolution of the Energy Mix of Gambia (1,000 TOE)
1996 295.940 4.190 72.160 1.160 0.070 373.530
1997 304.820 5.330 71.720 1210 0.080 383.170
1998 313.960 6.160 76.980 1.260 0.090 398.460
1999 323.380 7.170 81.880 1310 0.110 413850
2000 333.090 6.850 86.890 1.360 0.110 428.300
2001 343.080 8.770 83.770 1420 0.110 437.150
2002 353370 9.900 83.100 1470 0121 447.960
2003 363.970 8.860 82.460 1.530 0.132 456.950
2004 374.890 7170 84.730 1.590 0.133 468.510
2005 386.140 9.440 86.040 1.660 0.134 483410
2008 397.720 10.370 95.880 1.720 0.134 505.830

Source: DoSPEMR for Energy, as of 2008
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2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

Electricity Sector

Until August 2006, the electricity power supply of Gambia
was highly inadequate, erratic and extremely unreliable. The
electricity generation increased tremendously after the com-
missioning of the power plant in Brikama (4 x 6.5 MW Deutz
generators running on HFO) in August 2006. The first truly
Independent Power Producer (IPP) power plant of 25 MW
has an output capacity of 22 MW. This new installation adds
to the existing installed capacity at the main power station
at Kotu about 28 MW to provide an available capacity of
50 MW in the Greater Banjul Area. Table 2 presents figures
on the production, consumption and distribution losses of
electricity in Gambia. Table 3 includes the current electricity
tariffs.

TABLE 2
Electricity Production, Consumption and Distribution Losses

1995 83.9 56.8 271 32.3
1996 86.0 48.7 373 433
1997 1105 62.0 485 438
1998 1222 748 474 38.8
1999 128.7 924 36.3 282
2000 137.9 90.7 472 342
2001 1479 1146 333 225
2002 163.1 128.4 34.7 21.3
2003 150.6 107.7 428 285
2004 128.1 933 348 271
2005 156.3 108.7 46.6 298
2006 162.6 1206 420 258

Source: NAWEC, as of 2008

TABLE 3
Electricity Tariffs (Dalasi/kWh)

Domestic 2.02 6.83 7.58 9.07
Commercial 9.43 9.43 9.43 9.43
Maximum demand 10.43 10.43 1043 10.43
Agriculture 9.07 9.07 9.07 9.07
Local authority (urban) 9.07 9.07 9.07 9.07
Local authority (rural) 9.07 9.07 9.07 9.07
Central government 9.07 9.07 9.07 9.07
Prepayment domestic 6.83 6.83 6.83 6.83
Prepayment commercial 9.43 9.43 9.43 9.43
Prepayment maximum 10.43 1043 10.43 10.43
demand

Source: NAWEC, as of 2008

1 NATIONAL ENERGY POLICY, AS OF 2005
2 1 EURO = 33.21 DALASI
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Gambia is heavily dependent on imports to meet its require-
ments of petroleum products. These include Liquefied Petro-
leum Gas (LPG) as a cooking fuel substitute and diesel and
HFO for generating electricity. This is the second most im-
portant source of energy in the country accounting for about
18 % of the total primary energy needs as specified in the 2006
energy balance. In 2006, The Gambia imported 128 thou-
sand metric tons of petroleum products, and there has been
an increasing trend since 1995. Table 4 presents an overview
of imported petroleum products. Table 5 presents the prices of
various petroleum products.

TABLE 4
Import of Petroleum Products (1,000 tons)

1995 27.00 17.58 12.30 13.53 70.38
1996 4014 16.00 14.00 10.80 80.94
1997 35.60 15.89 18.18 23.44 93.11
1998 40.66 15.12 19.06 2218 97.02
1999 47.01 15.47 17.17 24.44 104.08
2000 56.56 14.51 13.56 18.83 103.46
2001 57.17 13.27 11.19 25.59 107.22
2002 52.44 12.33 16.18 35.39 116.34
2003 48.93 13.48 17.86 3113 111.40
2004 49.79 17.71 14.90 30.95 113.35
2005 45.80 19.60 18.20 31.76 115.36
2006 48.23 20.73 2463 34.36 127.51

Source: Shell Marketing Gambia Ltd, as of 2008

TABLE 5

Prices of Petroleum Products (Dalasi/liter)’

Up to 10/01/03 15 12 7
11/01/03-08/10/04 19 18 9
08/10/04-15/08/05 22 215 9
15/08/05-23/04/07 27 25 12
23/04/07-20/05/08 30 28 21
20/05/08 to date 33 32 26

Source: Energy Division, DoSPEMR for Energy, as of 2008

More than 90% of the population depend on fuel wood as
their domestic energy source for cooking. This situation and
the fast-growing number of inhabitants especially in the ur-
ban areas contribute to the rapid deforestation. Table 6 indi-
cates the evolution of fuel wood consumption.

TABLE 6
Evolution of Fuel Wood Consumption (1,000 m?)

653.0 6726 692.8 7138 735.0 757.0 779.7 803.1 8272

Source: DoSPEMR for Energy, as of 2008

3 1 EURO = 33.21 DALASI
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2.3 MARKET ACTORS AND REGULATION STRUCTURES
The energy sector of Gambia is controlled by the Depart-
ment of State for Petroleum, Energy and Mineral Resources
(DoSPEMR) created in September 2007. It serves as the main
policy adviser regarding all aspects of energy. Prior to this pe-
riod, the energy sector was under the purview of the Office
of the President from February 2002. Previous to that, the
energy sector was under the Department of State for Trade,
Industry and Employment. The Public Utilities Regulatory
Authority (PURA) was created by the Government of Gambia
in order to regulate the electricity, water and telecommunica-
tion sectors of the country.

The Petroleum Act (2004) on exploration and pro-
duction was enacted to rule the administration and manage-
ment of the upstream sector of the petroleum industry. The
Commissioner on Petroleum Exploration and Production ad-
ministers this Act. Currently a license has been issued to the
company of “Buried Hill of Canada” for some blocks in the
identified potential area. The DoSPEMR has drafted a bill for
petroleum products that was expected to be validated in late
2008. Until now, the management of the downstream petro-
leum has not had a coordinated management structure at cen-
tral Government level. The Department of State for Finance
and Economic Affairs (DoSFEA) sets the price of the products
according to the taxes levied on petroleum products importa-
tion as a tax-based economy. LPG prices are not regulated and
there is no Government tax levied.

The Gambia Renewable Energy Centre (GREC) is the
technical supporter of the DoSPEMR responsible for Renew-
able Energy research activities as well as the development and
promotion of RE. The Forestry Department (under the De-
partment of State for Forestry, Natural Resources and the En-
vironment — DOSFNRE) is responsible for the management
of the nation’s forest resources. The Forestry Act provides for
the commercial trade in fuel wood and for the regulation of
the movement of forest produce requiring valid licenses for
production and sale of fuel wood.

The Department of Community Development is the

technical supporter of the Department of State for Local Gov-
ernment, Lands & Religious Affairs (DoSLGL&RA) and is
responsible for community mobilization. The department is
engaged in promoting the efficient management of fuel wood
resources through the promotion of substitutes and through
improved end-use appliances for firewood such as improved
cooking stoves and biogas research.
The National Environment Agency (NEA) is entrusted to en-
sure harmony between man and his environment and is tasked
with the formulation, implementation, monitoring and com-
pliance with environment standards.

852.0 8776 9039
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3.1 POLICIES, STRATEGIES AND PROGRAMS FOR
RENEWABLE ENERGY PROMOTION

The National Energy Policy is consistent with the overall de-
velopment policy objectives of Government as outlined in
the Vision 2020 and the Poverty Reduction Strategy Paper
(PRSP). The long-term aim of Gambia’s Government for the
energy sector is to maximize the efficient development and
utilization of scarce energy resources to support economic de-
velopment in an environmentally friendly way. The Govern-
ment’s overall objectives for the sector are to:

Improve and expand existing energy supply systems
through private sector partnership with the public sector
Promote a domestic fuel sub-sector clearly focusing on
sustainable management of forest resources

Widen the population’s access to modern forms of energy
in order to stimulate development and reduce poverty
Strengthen institutional and human resource capacity and
enhance Research and Development (R&D) in energy
development

Provide adequate security of energy supply

According to the National Energy Policy document, the aim
of the RE sub-sector is to ensure the promotion and consider-
ate utilization of RE to support the sustainable development
of the country. The specific objectives are to (i) promote the
utilization of renewable forms of energy such as solar, wind
and bio-mass (ii) promote the use and develop a domestic pro-
duction capacity for RE fuels and technologies and (iii) ensure
the sustainable supply of RE fuels, devices and technologies at
competitive prices through private sector participation.

The Policy also encourages the use of alternative fu-
els and technologies as a substitute for petroleum products
through the following strategies: (i) exploring the prospects
of using gas, HFO, modern biomass (including bio-energy,
groundnut shell and sawdust briquettes and bagasse) for en-
ergy generation, (ii) complement the Gambian Government’s
fiscal incentives with donor assistance to promote the use of
efficient fuels and technologies, (iii) continue to provide fiscal
incentives in the form of duty releases for fuel supply to the
rural electrification project and (iv) encourage investment in
efficient alternative technologies for energy generation.

To promote the utilization of new and RE technolo-
gies, the following strategies have been formulated: (i) popu-
larize the use of solar PV, solar thermal and other RE systems
to provide energy for various applications, particularly in ru-
ral areas, (ii) facilitate local and international donor interven-
tion on the provision of grants, interest-free loans as well as
other fiscal incentives for the acquisition of renewable energy
devices including solar PV and thermal, wind and biomass
systems, (iii) promote the use of solar water heaters in insti-
tutional facilities, hotels and private households, (iv) create
awareness of the economic and environmental benefits of us-
ing RE technologies through public education (T'V, radio and
other media), (v) promote adaptive research and development
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of RE devices, (vi) encourage the production/assembly of RE
devices in The Gambia, (vii) encourage utilization of efficient
RE technologies by providing tax-free concessions on the
technologies themselves and proven energy-efficient devices
and (viii) encourage and support private sector participation
in the promotion and development of RE fuels, devices and
technologies at competitive prices.

3.2 REGULATIONS, INCENTIVES AND LEGISLATIVE
FRAMEWORK CONDITIONS

There is no legislation for the RE sector at the moment. It
is, however, expected to be formulated under the Renewable
Energy and Energy Efficiency program of the GEF-UNIDO
Energy Program for West Africa. To cater for this present
drawback, the Electricity Act provides the framework for reg-
ulation relating to electricity generation from renewable ener-
gies on a commercial basis, standards in terms of electricity
generating or consuming devices and personnel to be licensed
for any electrical works etc. For other RE fuels, provision has
been made in the draft Petroleum Products Legislation. For
the devices in the domestic energy sub-sector, e. g. improved
cook-stoves, there are no provisions for regulation, legislation
or standardization. These are produced according to regional
or sub-regional specifications and track records.

For rural electrification, concessions and other in-
centives would be the only basis to encourage investment in
rural areas, as these are otherwise unattractive for potential
investors. At the moment, the national utility of NAWEC
is the only provider of grid-electricity in the rural areas. The
DoSPEMR, however, is encouraging the use of RE in the
rural electrification program through private sector partici-
pation. A number of private parties have, however, installed
stand-alone PV systems and solar water pumping systems in
some of the villages.

With regards to incentives for RE and energy efficient
devices, the Government of The Gambia has adopted a policy
in March 2008 to encourage the use of RE and energy ef-
ficiency (EE) by granting a zero-import tax status to all solar
PV panels, solar water heaters, wind energy equipment and
energy efficient light bulbs (compact fluorescent lamps). In
addition, there is no license fee for operators in the electricity
sub-sector using RE.

As the national policy encourages the use of RE and
EE, the Government welcomes and facilitates all initiatives of
companies or other investors planning to invest in RE and EE
devices. In most instances, additional incentives are provided
by the Gambia Investment Promotion and Free Zone Agency
(GIPFZA) for investments especially in energy and RE.
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4.1 BIOMASS/BIOGAS

The use of fuel wood and residues from wood processing for
electricity generation is not encouraged because of the already
present constraints in the utilization of wood for domestic
cooking. More than 90% of the population rely on wood to
meet their energy needs. The use of other types of biomass is
quite low due to the limited availability of agricultural waste
and other potential sources.

There are some limited activities in the field of biofuels
mainly produced from jatropha. Several projects were initi-
ated by the Government in the 1980s in order to search for
fuel alternatives to reduce the country’s dependence on fuel
wood and charcoal. This included the promotion of improved
cooking stoves using firewood or charcoal and groundnut
shell briquettes.

Biogas was subject to research activities in the early
1980s, but its implementation was rejected due to cultural
barriers. Recently, however, the DoSPEMR participated in
the promotion of biogas through the Peri-Urban Project for
Agriculture. Within this, 20 biogas digesters in rural and peri-
urban areas were implemented. At least two of these sites are
running satisfactorily.

4.2 SOLAR ENERGY

With respect to solar energy, Gambia has a substantial poten-
tial of 4.5-5.3 kW/m?/day. Therefore, solar energy is one of
the most promising RE sources of the country. By the end of
2006, PV installations with a capacity of more than 700 kWp
were installed in Gambia. In addition to PV applications, the
implementation of solar cookers and solar water heating units
helps to reduce the high demand in electricity consumption.

4.3 WIND POWER

The available wind power potential of Gambia is about 3 m/s.
Presently about 20 wind power applications are in operation
for water pumping purposes. Even though the available wind
power potential is modest, the coastal areas of Gambia offer
substantial opportunities for the future.

4.4 HYDRO POWER

Gambia has no national Hydro Power potential. The country,
however, cooperates with Guinea, Senegal and Guinea Bissau
in order to construct two large-scale Hydro Power electricity
generation units at Sambagalo and Kaleta.
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The promulgation of an Electricity Act (Electricity Act 2005)
and the finalization of the Petroleum Products Bill expected
to be legislated this year will provide the necessary environ-
ment for private investor participation with laws protecting
the interests of both the consumers and investors. The Public
Utilities Regulatory Authority (PURA) regulates the sector
through the Acts.

The Gambian Government has made the process for
private sector participation as transparent as possible in order
to minimize the issue of corruption as much as possible. The
Government has ratified the international Law on Intellectual
Property Rights through the National Assembly in 2006 thus
acknowledging the value and inviolability of innovations and
creativity.

Private sector participation is the cornerstone of Gov-
ernment policy, including the National Energy Policy that ac-
knowledges and encourages investments by the private sector.
Domestic and foreign private sector commitment is most wel-
comed especially for the production and delivery of goods and
services and employment creation. The GIPFZA acts as a one-
stop shop for all investors to the country. This agency provides
investment certificates and incentives for qualified investors in
the energy sector. There are no restrictions on transfer of mar-
gins or profit, and the banking sector is completely liberalized
including foreign exchange rates and transactions and transfer
of foreign currency.

Capacity for trained personnel has been recognized as
inadequate. Therefore, the DoSPEMR collaborates with other
partners in order to provide training seminars on basic energy

technology and RE technologies.
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TABLE 7

Local Business Partners and Institutions

Department of State for Petroleum, Energy &
Mineral Resources

Gambia Renewable Energy Centre

Department of Forestry

National Environment Agency (NEA)

National Water and Electricity Company
(NAWEC)

Public Utilities Regulatory Authority (PURA)

Gambia Investment Promotion and Free Zone
Agency (GIPFZA)

Development Management Consultant
International (DMCI)

RC Engineering

CES

Sun Power

ESEIM Solar

Solar Project Gambia

Power Systems Engineering

Gambia Electrical

SWE-GAM Co Ltd

JECCO

ABC Gaye's Association

Gam Solar
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2" Floor, Futurelec Building
Bertil Harding Highway, Kotu
Phone: +220 890 51 06
brusubii@yahoo.co.uk

DoSPEMR TK Motor Road, Kanifing

Phone: Tel: +220 439 28 38
Phone: +220 448 48 44

Fitzgerald Street, Banjul
Phone: +220 422 38 60
nea@nea.gm

53 Mamadi Manjang Highway
P.0. Box 609, Banjul

Phone: +220 437 62 33

Fax: +220 437 59 90
nawecmd@gamtel.gm

Bertil Harding Highway, Kololi
Phone: +220 446 51 75
info@pura.gm

Phone: +220 437 73 77
info.gipfza@qanet.gm

P.0 Box 5342, Brikama Nyambia

Phone: +220 448 45 24
sla@ganet.gm

Phone: +220 990 94 34
reycarrol@gmail.com

Phone: +220 437 82 00
papasanneh@yahoo.com

Phone: +220 422 92 83
Ibrahimdiame@yahoo.com

Phone: +220 990 60 12
eseimsolarenergy@yahoo.co.uk

Phone: +220 439 90 92
mail@solarprojectgambia.com

Phone: +220 984 28 98
leroipoisson2002@yahoo.com

Phone: +220 439 21 90
gec@qanet.gm

Phone: +220 437 24 64
swegam@gamtel.gm

Phone: +220 446 17 09
jecco@qanet.gm

Phone: +220 437 06 55
abcgaye@yahoo.com

Phone: +220 985 63 20
gamsolar@gmail.com

Policy adviser to the Government in all aspects of energy
responsible for policy formulation, implementation and
monitoring

Technical supporter of the Department of Energy respon-
sible for RE research, development and promotion

Responsible for forest resource protection and manage-
ment including the management of fuel wood supply

Formulation, implementation and monitoring of environ-
mental standards

Electricity, water and sewage services in the urban and
peri-urban areas

Regulatory body for electricity, water and telecom-
munication

Support and promotion of investments in Gambia

Provides consultancy services in the energy sector and
other sectors as well

Consultancy Services for solar power and water pumping
systems

PV and electrical equipment services

PV and water pumping systems

PV and water pumping systems

Solar drying and cooking

PV and wind energy

Electrical sales and contractor

Water pumping systems and PV

PV, pumps, borehole & well equipment

Improved stoves

PV and water supply systems
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Republic of The Gambia/European Community (2007):
Country Strategy Paper And National Indicative Program.
For the period 2008-2013 (http://ec.europa.eu/develop-
ment/icenter/repository/scanned_gm_cspl10_en.pdf)
Development Management Consultants International —
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ACRONYMS AND ABBREVIATIONS

GHANA
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Residual Fuel Oil

Solar Home System
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Solar Lamps and Television - medium voltage
Small/Medium Enterprise
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United Nations Development Program
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GHANA

SUMMARY

The Country Study of Ghana is to provide an overview of the
country’s energy market and to support decision-making for
private investments for the Renewable Energy (RE) sector in
Ghana. The study is structured as follows:

Chapter one provides Background Information on Ghana.
This includes an overview of geographical and climatic condi-
tions, as well as the most important facts in view of political,
economic and socio-economic conditions of Ghana.

Chapter two summarizes facts and figures of Ghana’s Energy
Market including stakeholders and market actors and involved
as well as related regulations.

Chapter three presents the currently existing Political Frame-
work for Renewable Energies in Ghana. This includes an over-
view of support mechanisms for photovoltaic (PV) as well as
already existing regulations, incentives and legislative frame-
work conditions, concerning other RE technologies.

Chapter four provides a brief overview of the Status Quo and
Potential for Renewable Energies in Ghana.

Chapter five summarizes the existing and potential Market
Risks and Barriers in general with focus on RE.

Chapter six presents a compilation of the most relevant Renew-
able Energy Business Information and Contacts of Ghana.

SUMMARY
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1 COUNTRY INTRODUCTION

1.1 GEOGRAPHY AND CLIMATIC CONDITIONS

Lake Volta, which runs through most of the eastern side of
the country, is the world’s biggest artificial lake, which re-
sulted from the construction of the national power plant at
Akosombo. Offshore hydrocarbon deposits explored at Cape
Three Points have proven crude oil reserves, estimated at 1.8
billion barrels. The geographical location of the country also
permits extensive fishing in the Atlantic Ocean. Ghana has
tropical climatic conditions. It is warm and comparatively dry
along the southeastern coast, hot and humid in the South-
west, hot and dry in the North. The country consists mostly
of low plains with dissected plateaus in the southern central
areas. The hottest months are March and April when the tem-
perature reaches 31°C. The wettest month is June when aver-
age rainfall is estimated at 178 mm, after which the main food
harvest comes.

FIGURE 1
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1.2 POLITICAL, ECONOMIC AND SOCIO-ECONOMIC
CONDITIONS

In 1957, Ghana became the first country in Colonial Africa to
gain independence. A series of coups following independence
resulted in the suspension of the constitution in 1981 and the
proscription of political parties by the military government of
that time. A new constitution, restoring multiparty politics,
was approved in a national referendum in 1992. Flt. Lt. Jerry
John Rawlings, head of state from 31 December 1981, won
the presidential elections in December 1992 and December
1996. He was constitutionally barred from running for a third
term in the 2000 elections, which was won by John Agyekum
Kufour.

Presently, a consensus on economic paradigm is de-
veloping. Both the current and the previous Government
welcome private sector participation and believe in economic
and structural reforms including privatization of State Owned
Enterprises (SOEs). Political stability is prevailing. Although

COUNTRY INTRODUCTION

general elections were expected to be held in December 2008,
there was no real apprehension of the direction of the econo-
my irrespective of the winner of the next elections.

Ghana’s educational system is rated as one of the best
in the sub-region. 68 % of the population have at least basic
education. There are several universities and institutions of
high learning catering for the needs of natives and foreigners.
There is also a reasonably large pool of both skilled and un-
skilled labor, and for both wages are relatively low.

Road transport accounts for 98 % of all freight that

is moved. The railway system, which has been reconstructed,
consists of a triangular network connecting Accra, Kumasi
and Sekondi-Takoradi. Ghana’s two ports in Tema and Ta-
koradi, however, are in a good state, and cargo handling has
been increasing continuously. Whereas Tema concentrates on
imports, Takoradi handles mainly exports. Ghana is well con-
nected via international airlines including the national carrier
of Ghana International Airlines.
In mid-2008, the Government sold 70 % of its 100 % share
in Ghana Telecom (GT) to Vodacom from the United King-
dom. A second network operator, Western Telesystems Lim-
ited (now Zain), is also licensed to provide telephone and data
services.

‘The main framework guiding Ghana’s overall develop-
ment is the Ghana Growth and Poverty Reduction Strategy
(GPRS 1I). It aims to lift the country to middle-income status
by 2015. Therefore, the Government has projected a per capita
income of 1,020 USD (799.58 Euro) by 2015, a figure that
many analysts see as unrealistic, looking at the pace of cur-
rent economic development. Analysts and market watchers,
however, agree that Ghana has experienced impressive growth
rates over the last years, significantly rising from an annual
growth rate of 3.7 % in 2000 to 6.4 % by the end of 2007.

Ghana’s recent fiscal policy has tended to focus on cre-
ating an enabling macro-environment for private businesses
and streamlining the operations of Government organizations
to enable them to operate on full cost recovery basis by fix-
ing the appropriate level of tariffs. Therefore, institutions such
as the Public Utilities Regulatory Commission (PURC), the
Petroleum Tender Board and the National Communications
Authority were established to regulate tariffs. Petroleum and
utility tariffs (water, electricity and telephone) were raised sev-
eral times over the last three years in order to enable the Gov-
ernment to cut back on subsidies and hence reduce its high
budget deficits.

The focus of the monetary policy over the years was
on bringing down both interest rate and inflation or at least
keeping them at manageable levels. This means the Central
Bank has been averse to growth in broad money (the so-called
M2+). It also pursues aggressive open market operations and
complements this with deposit auctions.
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2.1 OVERVIEW OF THE ENERGY SITUATION

The bulk of Ghana’s energy consumption is covered by bio-
mass (in the form of firewood and charcoal) accounting for
about 59 % of the total energy consumption. Electricity prod-
ucts account for 9 % and petroleum products for 32 %. The per
capita energy consumption is estimated at 360 kilograms of oil
equivalent (koe). The overall energy consumption of Ghana is
estimated at 6.6 million toe. The situation is worse in the rural
areas where as much as 82 % still use kerosene, candles and
other traditional fuels as sources of light. Their share of grid
electricity accounts for only 17.1 %. Generators, dry cell and
automotive batteries account for the remaining 0.9 %.

In the last few years, the predominant source of electric
power and major energy source in Ghana was hydro. Biomass,
including firewood and charcoal, forms the bulk of energy for
cooking and water heating in the residential & commercial
sector. Solar energy plays a significant role in the agricultural
sector (crop production, drying etc.) and more recently in the
tourist industry and educational institutions. Moderate wind
speed identified in the southern part, particularly along the
coastal belt, is yet to be exploited. The most recent develop-
ment is the identification of crude oil in commercial quanti-
ties. Up to now, all crude oil and some petroleum products
have been imported. The native natural gas deposits are too
small to be commercially exploited, and there are also no nu-
clear or coal power plants in operation.

TABLE 1:

Electricity Generation Capacity of Ghana

Total Hydro Power 1,180

Akosombo hydroplant 1,020 59%

Kpong hydroplant 160 9%

TAPCO thermal power plant 330 19%

TICO thermal power plant 220 13%

Total energy capacity installed | 1,730 100%

Source: VRA, as of 2006

TABLE 4:

2.2 ENERGY CAPACITIES, PRODUCTION, CONSUMPTION
AND PRICES

Electricity Sector

Ghana’s power generation sources comprise two major in-
stalled hydroplants at Akosombo and Kpong with an overall
generation capacity of 1,180 megawatts, constituting 68 % of
total generation capacity. Two diesel-powered thermal gener-
ating plants in Takoradi have a total capacity of 550 mega-
watts, constituting the remaining 32 % of the total generation
capacity. The electricity generation capacities are summarized
in table 1.

Ghana’s power generation trend from 2000-2007 has
been erratic. The minimum reservoir elevation of the Akosom-
bo dam, which generates about 56 % of the nation’s electric-
ity, is 238 feet. This level is required to generate hydroelectric
power of 16 GWh/day. Table 4 presents the trend in electricity
generation between 2000 and 2007. The main consumers of
electricity are households, industry and commerce including
educational institutions and health facilities. Consumption
figures of these consumers are shown in table 5.

TABLE 2:

Consumption of Light Crude Qil for Thermal Electricity Generation (m®)

TAPCO 356,187 258
Tico 479,327 677
Total 835,514 935

Source: VRA, as of 2006

TABLE 3:

Average Thermal Generation and Energy Consumption

1 6Wh of electricity by TAPCO combined cycle
gas turbine

Light crude oil 221

1 GWh of electricity by TICO single cycle gas Light crude oil 332

Trend in Electricity Generation (6Wh) 2000-2007'

Hydro 6,610 6,608
Shares (%) 92 84
Thermal 613 1,251
Shares (%) 8 16
Total Generation 7,223 7,859

Source: VRA, Energy Commission of Ghana, as of 2007

1 NOTE: THE REDUCTION IN 2007 IS DUE TO THE DROP IN ENERGY GENERATION FROM THE
AKOSOMBO PLANT CAUSED BY DROUGHT.

COUNTRY INTRODUCTION

turbine

1 6Wh of electricity by diesel power generators  Diesel oil 300 (average)

less than 1.2 MVA

Source: VRA, as of 2007

5,036 3,885 5,281 5,629 5,619 3,727
69 77 87 83 67 53
2,260 2,015 758 1,159 2,810 3,251
31 34 13 17 33 47
7,296 5,900 6,039 6,788 8,429 6,978
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TABLE 5
Consumption Figures (6Wh) 2000-2007

Household 1,584.56 1,687.71 1,795.34
Industrial 445.36 503.33 477.29
Commercial 4,026.38 4,336.48 3,899.75
Total 6,056.30 6,527.53 6,172.38

Source: Energy Commission of Ghana, as of 2007

Ghana is a net importer of electricity. In order to meet the
Volta River Authority’s (VRA) planned generation capacity,
electricity generated in Ghana is complemented with imports
from Cote d’Ivoire, a neighboring country. Ghana, however,
also exports electricity to neighboring countries such as Togo
and Burkina Faso. Table 6 shows the imports and exports of
the product in GWh.

The Public Utilities Regulatory Commission Act 1997

(Act 538) bestows the statutory duty of setting power tariffs

on the Public Utilities Regulatory Commission (PURC).”

With effect of 1 November 2007:

1. The Volta River Authority (VRA) charges rates as defined
in the First Schedule as Bulk Supply Tariff (BST).

2. The Ghana Grid Company Limited (GRIDCO) charges
rates as defined in the Second Schedule as Transmission
Service Charge (TSC).

3. The Electricity Company of Ghana (ECG) and Northern
Electricity Department (NED) of the VRA charge the rates
as defined in the Third Schedule as Distribution Service
Charge (DSC).

4. The Electricity Company of Ghana (ECG) and Northern
Electricity Department (NED) of the VRA charge the
rates as defined in the Fourth Schedule as End-User Tariffs
(EUT).

Petroleum Sector

Petroleum products constitute an important part of the overall
energy mix in Ghana. Table 7 presents the various petroleum
products used for the country’s economic activities. Figure 2
visualizes the shares of each type of petroleum product.

With the exception of Hydro Power, no other RE source feeds
into the national electricity grid. Prices of such energy sources
were therefore not available at the time this report was com-
pleted. The national prices for petroleum prices are set by the
National Petroleum Authority and presented in table 8.

2 SEE ALSO SECTION 3.2.

3 NOTES

1) THE EXCLUSIVE LIFELINE BLOCK CHARGE FOR RESIDENTIAL CONSUMERS IS SET

AT GHP 9.50/KWH. THIS REDUCED CHARGE IS ONLY GRANTED TO CONSUMERS WHOSE
CONSUMPTION IS WITHIN THE 0-50 KWH RANGE. CONSUMERS EXCEEDING 50 KWH PER
BILLING PERIOD OF 30 DAYS CANNOT BENEFIT FROM THE LIFELINE TARIFF.

2) FOR A CONSUMPTION OF 51-300 KWH, A TARIFF OF GHP 12.00 PER UNIT APPLIES FOR
RESIDENTIAL AND GHP 14.00 PER KWH FOR NON-RESIDENTIAL CONSUMERS

COUNTRY INTRODUCTION

1,853.91 1,970.99 1,956.62 2,079.50 2,094.87
492.94 530.23 74791 841.00 803.00
2,206.08 2,085.28 2,542.56 3,592.00 26.85
4,552.93 4,552.93 5,247.09 6,512.50 5,682.87
TABLE 6
Overview of Electricity Tariffs and Prices’
BST 6.02 3.80
TSC 0.90 0.57
DSC 5.85 3.69
Residential
0-50 (exclusive) 9.50 6.00
51-300 12.00 7.58
301-600 16.00 10.10
600 + 19.00 11.99
Service charge (GHp/month) 50.00 3157
Non-residential
0-300 14.00 8.84
301-600 17.00 10.73
600 + 19.00 11.99
Service charge (GHp/month) 250.00 157.83
SLTV-LV
Maximum demand (GHp/KVA/month) 100.00 63.13
Energy charge (GHp/KWh) 16.00 10.10
Service charge (GHp/month 750.00 473.48
SLTV-MV
Maximum demand (GHp/KVA/month) 900.00 568.17
Energy charge (GHp/KWh) 9.05 5.71
Service charge (GHp/month) 1,250.00 789.13
SLTV-HV
Maximum demand (GHp/KVA/month) 900.00 568.17
Energy charge (GHp/KWh) 8.05.00 5.08
Service charge (GHp/month) 1,250.00 789.13
Source: Ministry of Energy of Ghana, as of 2006
TABLE 6
Electricity Imports & Exports (GWh)
Import 629
Export 755
Net import 126
Source: Ministry of Energy of Ghana, as of 2006
TABLE 7
Consumption of Petroleum Products (Tons)
Liquefied petroleum gas (LPG) 35,848 4%
Gasoline (premium) 294,397 33%
Kerosene 65,103 7%
Aviation turbine kerosene (ATK) 46,247 5%
Gas oil 294,164 33%
Residual fuel oil (RFO) 155,521 18%

Source: NPA, as of 2008

3) FOR A CONSUMPTION OVER 300 KWH UP TO 600 KWH, A TARIFF OF GHP 16.00 PER
KWH FOR RESIDENTIAL AND GHP 17.00 PER KWH FOR NON-RESIDENTIAL CONSUMERS.
4) CONSUMPTION ABOVE 600 KWH ATTRACTS A TARIFF OF GHP 19.00 KWH APPLIES FOR
RESIDENTIAL AND GHP 19.50 PER KWH FOR NON-RESIDENTIAL CONSUMERS

5) EACH CONSUMER CLASS PAYS THE SERVICE CHARGE SPECIFIED IN THE FOURTH
SCHEDULE
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FIGURE 2
Shares of Petroleum Products
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Source: NPA, as of 2006
TABLE 8
Retail Prices’ of Petroleum Products (GHS/liter)’
Gasoline 14.20 2321 232 4b b
Diesel 13.25 19.56 19.56 38.89
Kerosene 13.25 24.64 24,64 38.89
LPG 2070 22.00 22.00 38.00

Source: NPA, as of 2007

2.3 MARKET ACTORS AND REGULATION STRUCTURES
The main actors for energy planning and regulation in Ghana
are the relevant public institutions responsible for producing
and enacting laws that regulate the distribution and tariffs.
Recently, the private sector has been involved in the promo-
tion of RE as an additional contributor to the national energy
mix. The main actors are:

* Volta River Authority (VRA). The