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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)

1600
1400
1200
1000
800
600

400
200
0

Households Transportation Services Industry
Source: S.l.e. Benin with data from DGE, as of 2006
FIGURE 4
Energy Consumption of the Industry Sector
. Diesel
Fuel 0il
. Electricity
Total Energy Consumption
70000
60000
50000
40000
30000 T
20000
10000 -

o -
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Source: S.l.e. Benin with data from DGE, as of 2006

COUNTRY INTRODUCTION

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
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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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