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Energy Industry in
Cote d'lvoire

General State of the Economy

Ivory Coast, officially the Republic of Céte d'lvoire, is a
country located on the south coast of West Africa. Cote
d’lvoire is bounded by Guinea to the northwest, Liberia to
the west, Mali to the northwest, Burkina Faso to the nor-
theast, and Ghana to the east. On the south Céte d’lvoire

Ivory Coast / Republic of Cote d’lvoir

is washed by the Atlantic Ocean, with a total coastline of
590 km.

According to 2023 statistics, Ivory Coast is home to about
29 million people. In terms of population density the
country is 129th in the world from 249 countries consi-
dered. The national capital and largest city is the port
city of Abidjan.

Capital: Yamoussoukro/Abidjan Density: 91.1/km?
Official languages: French
National Day: 07 August

Population: 30,900,000 (July 2023 est.) Coastline: 590 km

Life expectancy at birth: 59.03 years

Area (land): 322,463 km?

Currency: West African CFA franc (XOF)
GDP (PPP): $202.647 billion (2023 est.)
GDP - per capita (PPP): $6,960 (2023 est.)

Internet country code: .ci

Source: [1,2,3,4,5]

The city of Yamoussoukro is located in the center of the
country is viewed as a legislative capital of Cote d’lvoire.
The political form of government is a presidential re-
public and the administrative map of the country is divi-
ded into 12 districts and 2 autonomous districts. French
is the official language of the Republic, with dozens of
different local indigenous languages spoken in the
country [1,2,3].

The rating positions of Céte d’lvoire relative to other
countries have been determined for an extensive list of
economic, energy, innovative and educational indices, as
well as for metrics reflecting the state of the environ-
ment. The economic indices include, for example, GDP
per capita, annual average GDP growth, high-technology
exports, and others. The list of energy indices includes
proven reserves of oil, gas and coal, production-
consumption ratio combined, and energy use, etc. Each
of the indices has a ranked list of included member

countries. Since the number of countries in each rating is
different for each index, the positioning of the country of
interest is displayed on a special chart, where the vertical
axis is a uniform relative scale from O to 1, whereas the
horizontal axis denominates the various indices and
respective numbers relating to the descriptions given
underneath.

Thus, in such a relative “0-1” diagram, the country’s posi-
tion is marked with a dot in proportion to its location in
the original rating list. If the country is among the lea-
ders regarding the selected indicator, it will be marked
close to 1 in the upper green zone on the relevant chart
“0-17, if the country is an outsider in the rating list, then
it will be marked in the lower red zone of the chart “0-1”,
etc.

Ranking position of Cote d’lvoire for list of economic in-
dices:
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Rating position

Sources:

1. GDP (purchasing power parity), 2020 est. / The World Factbook/Library/Central Intelligence Agency *228

2. GDP - per capita (PPP), 2020 / The World Factbook/Library/Central Intelligence Agency *229

3. Inflation rate (consumer prices), 2019 est. / The World Factbook/Library/Central Intelligence Agency *228
4. Charges for the use of intellectual property, receipts (BoP, current US$), 2020 / International Monetary Fund, Balance of Payments Statistics Yearbook, and data files. / License: CC BY-4.0 *88

5. The Global Competitiveness Index 2019 / Rankings / Reports / World Economic Forum *141

6. High-technology exports (current US$) 2019-2020 / United Nations, Comtrade database through the WITS platform / License: CCBY-4.0 / Data *134

7.2021 Index of Economic Freedom / International Economies / The Heritage Foundation *178

8. Reserves of foreign exchange and gold, 2017 est. / The World Factbook / Library / Central Intelligence Agency *195
9. Annual average GDP growth in %, for the last 10 years (2011-2020) / World Bank national accounts data, and OECD National Accounts data files / License: CC BY-4.0 *206
10. Public debt (% of GDP), 2017 est. / The World Factbook / Library / Central Intelligence Agency (from smallest to largest) *210

* Total number of countries participating in ranking

Figure 1. Economic indices of Céte d'lvoire

The country's economy is one of the most stable and
fastest growing economies in West Africa and is largely
based on agriculture. When compared globally, half of
the economic indices shown in the chart above are below
the global average. The lowest of them are the Global
Competitiveness Index (0.16) and GDP per capita
(0.25). Annual average GDP growth in % (0.94) and the

Inflation rate (0.98) belong to the country’s highest valu-
es.
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Energy resources

Cote d'lvoire has some proven reserves of fossil fuels,
mainly located offshore. The share of oil reserves in the
country relative to the world's reserves is 0.006%, the

Table 1. Fossil energy resources of Cote d'lvoire

Resource/explanations Crude Oil*

Natural Gas*

share of natural gas is 0.014%. In terms of tons of oil
equivalent, according to 2024 data, conventional proved
reserves by fuel type were: 65.2% - natural gas, 34.8% -
oil (Fig.5).

Shale Gas

Tight Oil

Value 0.1 (0.006%)
Unit billion barrels Tcf
Year 2021 2020
Source [6] (6]

1 (0.014%) - - -

(]

*share of the country’s reserves in world total is provided in brackets

Cote d'lvoire has a high potential for renewable energy,
including hydropotential. The country has several large
rivers, on which hydropower infrastructures have already
been built. As of 2022, hydropower in Céte d'lvoire ac-
counted for about 30% of electricity generation. Although

Table 2. Renewable energy resources of Céte d'lvoire

Wind Potential
(50 m)*

Solar Potential
(GHI)*

Resource/

explanations

Bio Potential
(agricultural area)

periods of severe drought sometimes lead to interruptions
in supply, the realization of untapped hydropotential
could be a cornerstone for the development of the energy
sector.

Bio Potential
(forest area)

Municipal Solid
N

Value 4.9-5.6 4.0-5.0 66.7 8.9 0.64
Unit kWh/m?/day m/s % of land area % of land area kg/per capita/day
Year 2020 2020 2020 2020 2018
Source [7] [8] [9] [10] [11]

*for most of the territory of the country

Cote d'lvoire has several areas with great solar energy
potential, with the highest DNI solar intensity reaching
5.7 kWh/m? per day recorded in the in northwest part of
country, between Denguele and Savanes districts. The
strongest wind speeds of 4.0-5.0 m/s at 50 m are distrib-
uted in southern part of country, along coastline of the
Gulf of Guinea.

As a country with a developed agricultural sector, Cote
d'lvoire has excellent opportunities for the development
of bioenergy technologies due to agricultural waste.
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ABIDJAN FELIX HOUPHOUET BOIGNY INTL, COTE D'IVOIRE

Latitlide: 5.26, Longitude: -3.93

Average speed: 2.83 m/s, Operational share: 49%

Average daily wind speed for 10 years of observations, m/s, 10 m above the ground
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Source: based on NOAA U.S. Department of Commerce
Detailed information: Interactive map of wind resources

ABIDJAN FELIX HOUPHOUET BOIGNY INTL, COTE D'IVOIRE
Latitude: 5.26, Longitude: - 3.93

Average daily sky coverage over 10 years of observations, %
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CLR - clear, SCT - scattered from 1/8 TO 4/8, BKN - broken from 5/8 TO 7/8, OVC - overcast, OBS - obscured, POB - partial obscuration

Source: based on NOAA U.S. Department of Commerce
Detailed information: Interactive map of solar resources
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Energy balance

According to [6], in 2022 in Cote d'lvoire, the total pro-
duction of primary energy was 0.171 quadrillion Btu,

Mllion shorttors
Billion cubic feet
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Source: U.S. Energy Information Administration (Mar 2024) / https.//www.eia.gov/
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while consumption was at the level of 0.218 quadrillion
Btu. Thus, the share of domestic production in primary
energy consumption was about 78,4%. This makes Cote
d'lvoire a country dependent on energy imports.

Thousands bamels per day

Figure 2. Production and consumption of fossil fuels in Céte d'Ivoire (left—coal, in the center- gas, right—oil)

A great part of Ivorian primary energy demand is covered
by domestic oil and natural gas production. Natural gas
production, shown in the graph above, has decreased
slightly over the ten years to 31.4 thousand barrels per
day. During the same period, oil consumption more than
doubled, far exceeding the country's internal capacity to
produce it. lvorian electricity sector is dominated by ther-
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mal generation, which accounted for almost 70% of the
country's electricity production in 2022. Hydropower ac-
counted for about 30%, while other renewable energy
sources such as solar and wind contributed less than 1%.
Both electricity generation and consumption almost dou-
bled between 2010 and 2022.

2016 2017 2018 2019 2020 2021 2022

I consumption [ Fossil Fuels Electricity [ Hydroelectricity [JJJll Non-Hydro Renewable Electricity

Source: U.S. Energy Information Administration (Mar 2024) / https.//www.eia.gov/

Figure 3. Electricity production in Céte d'Ivoire
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The country is fully self-sufficient in electricity and regu- access to electric power, especially in rural areas, where
larly exports it to neighboring countries. However, it more than half of the population lives without electricity.

should be noted that not all people in the country have
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Sources:

Crude oil proved reserves, 2021 / International Energy Statistic/Geography / U.S. Energy Information Administration (Nov 2021)*98

2. Natural gas proved reserves 2021 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *99

3. Total recoverable coal reserves 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *81

4. Combination production-consumption for Crude oil 2018 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *219
5. Combination production-consumption for Natural gas 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *123
6. Combination production-consumption for Coal 2019 / International Energy Statistic / Geography / U.S. Energy Information Administration (Nov 2021) *128

7. Electricity - from other renewable sources (% of total installed capacity), 2017 est./ The World Factbook / Library / Central Intelligence Agency *170

8. GDP per unit of energy use (PPP per unit of oil equivalent), 2020 *66

Primary energy consumption - BP Statistical Review of World Energy 2021/BP;GDP (purchasing power parity) - The World Factbook/Library/Central Intelligence Agency

9. Energy use (primary energy use of oil equivalent per capita) 2020 *127

Primary energy consumption - BP Statistical Review of World Energy 2021; Population - United Nations, Department of Economic and Social Affairs,
Population Division (2019). World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 2021*66
10. The Global Energy Architecture Performance Index Report (EAPI) 2017 / Rankings / Reports / World Economic Forum

11. Electric power consumption (kWh per capita), 2016 *217

Electricity Consumption - The World Factbook / Library / Central Intelligence Agency; Population - United Nations, Department of Economic and Social Affairs,
Population Division (2019). World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 2021
12. Combination of electricity production-consumption (kWh)/The World Factbook/Library/Central Intelligence Agency *216

* Total number of countries participating in ranking
Figure 4. Energy indices of Cote d'Ivoire

The energy indices presented in the graph above show
that the country has high energy needs and faces some
difficulties. Céte d'lvoire ranks lowest in per capita elec-
tricity consumption (0.18), due to the fact that about 30%
of the population does not have access to electricity. In
addition, the country has a weak performance in The
Global Energy Architecture Performance Index (0.20). As
Cote d'lvoire has no coal production and consumption,
two items related to coal as well as the indicator
"Electricity from other renewable sources” remained

blank in the chat. The indicator "Combined generation
and consumption of electricity” (0.74) is the highest of
those presented.
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Energy Infrastructure

A territorial map showing the distribution of the largest
fossil fuel sector infrastructure projects in Céte d'lvoire
is presented in Figure 5. As noted earlier, natural gas
reserves account for about 65% of all proven fossil fuel
reserves, followed by oil. Most natural gas and oil pro-

duction activity is concentrated in the south-eastern
coastal basin, where several offshore fields have been
discovered. The largest oil fields are Lion and Panthere,
the oil from which is piped to the refinery in Abid-
jan.  The country also operates the Baobab heavy oil
field, which is located 25 kilometres off the coast, south
of the Espoir field.

Céte d’'lvoire ¢ Fossil fuels

Conventional proved reserves by fuels,
Million tonnes of oll equivalent {%):

. Ol refinery, bpd: .

, Key oil strorages:

Oil 13.64 (24.8) 1 Abidjan, SIR. 71 000 1 Abldjan
I Natural Gas 25.51 (65.2) 2 Bouake
————— 3 Yamoussoukro
Total: 39.15 (100) :
Qdienne
Source: Based on the U S, Energy Information / 1
Adrministration data (Mar 2024). il
: L M Oil torminal:
1 1 Abldjan
5 :
witd  FPSO terminals: ]
1 Baobab Ivoirien MV10, Modec i Bondoukou
2 Espoir Ivoirien, Prosafe : ] oil Crude oil pipeline
] fleld s Oll products pipeline
. '/ Bouake Gas ™™= Ol products pipeline
v
A Key offshore natural gas Man 2 field (under construction)
extraction fields: i H === Natural gas pipeline
1 Panther i Pipeline start/end
2 Foxtrot _Yamoussoukro connection points
£5)
Gagnoa
é Key offshore oil As of 2021 Cdte d'Ivolre had 100.0 milien barrels of proved oll
extraction flelds: reserves, exiracted aboul 38.1 thousand barrels of crude oil per day.
1 Lion

San Pecro
Heavy oil

Q. J ]:$ / extraction field:
1 Baobab (offshore)

1.0 Tef of proved nalural gas, extracled about 85.6 Bcf of natural gas.

1%@ Céte divoire's ol Includes 1 operating oll
£1 ) an refinery with a total crude oll processing capacity of 71 000 bpd; two
A FPSO some oil and oil

%A 201 jlhere are 118 km of crude oil pipeline. Conventional natural gas —
1) . i include 256 km of natural gas and 101 km of condensate pipelines.
12 8 Sources; Central inteligence Agency; U.S. Energy Information
Administration (Dec 2021): A Barref Ful: Wikipedia.

Figure 5. Basic infrastructural facilities of the fossil fuel sector in Céte d'lvoire

In recent years, significant new offshore oil and gas re-
serves have been discovered in the country. One of the-
se is the Baleine field, which has estimated reserves of

2.5 billion barrels of crude oil and 3,300 billion cubic
feet of natural gas. The project is considered to be one
of the largest hydrocarbon findings of Cote d’lvoire [12].

Céte d'lvoire « Electricity and Renewable energy

Gross electricity generation 2022, TWh (%):
B Fossil uels 7.67 (68.9)
Hydroslectricity 3.35 (30.2)
Other renevwable sources 0.10 (0.9)

Total: 11.13(100)

ad on the U.S. Energy Informmation
wr data (Mar 2024)

Source: B,
Adrrini:

Key natural gas power plants
L over 100 MW, MwW:

CIPREL, 543

Azito, 450

Aggreko Vridi, 200

Vrid-1, 100

oW

0 Hydro power plants
over 100 MW, MW:
Soubre Dam, 276
Taabo Dam. 210
Kossou Dam, 174
Buyo Dam, 165

R

s 226 KV line in service San Pedro

@  National grid 225 KV of other power plants,
grid conneclion points, substations

® Border crossing

Gross from
sources by 2021, TWh (%)
S [T Hydropower 2.63 (99.8)
Solar PV energy 0.01{(0.2)

Total: 2.63 (100)
40-50

Sotrce: Renewable Energy Statistics 2023 © IRENA

In 2019 Céte d'lvoire had 2.2 GW of eleciricity installed

generaling capacity. As of 2018, Céte d'Ivoire regisiered
only 1 small-scale hydropower plant up 1o 10 MW with a
total installed capacily of 5.0 MW,

Sources: U.S. Energy Information Administration (2020);

Worid Small Hydropower Development Report 2019;

Bondoukou

Wikipedta.
0.0k Whim/d  Global
Horizontal
Irradiation
GHI)
0.0 mss Wind speed
High activity areas:

2,3 The most common solar GHI intensity is 5.6 - 5.7 KWh/m?
40-50 VT4 e per day, distributed in norirwest part of country, betvieen
Abidian  40-50 Denguele and Savanes districts.

The most common wind speed is 4.0 - 5.0 m/s a1 50 m are
distributed In southem part of country, along coastiine of the
Gulf of Guinea,

Sowce: Envergydala.info

Figure 6. Electricity production and Renewable energy in Céte d'Ivoire
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Ivorian electricity sector is dominated by generation from
fossil fuels, mainly natural gas, which provided about
70% of the electricity in 2022. The thermal power plants
in Cote d'lvoire are mainly located in the south of the
country, in Soubré, San Pédro and Abidjan, and the south
-western region is powered by hydropower plants. Thus,
the northern and eastern parts of the country do not have
any power plants and are supplied with electricity
through the main 225 kV transmission line, which runs
across the border to neighboring countries such as the
Republic of Mali and Burkina Faso. Ciprel Thermal Power
Plant with the installed capacity 543 MW is the biggest
power plant in the country.

Hydropower plays an important role in energy production
in Cote d'lvoire, accounting for about 30% of the total
electricity generated. The country has both small and
medium-sized hydropower plants and large hydropower
plants, the most important of which are located on the
main rivers Sassandra and Bandama. The largest of these
is the 275 megawatt Soubre power plant.
By 2030, the Government of Cote d'lvoire aims to create

Education and Innovation
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Rating position

Sources:

an energy mix in which 42% will come from renewable
energy sources. Hydropower should be one of the main
pillars in achieving this plan. A number of additional pro-
jects are planned to increase hydroelectric capacity in the
coming years. One of them is the 44 MW Singrobo hydro-
electric project on the Bandama River in the Lagunes
region. The project includes a 3.5 kilometer transmission
line and a substation to connect the generated electricity
to the existing grid [13].

In addition, the Government of Céte d'lvoire aims to
achieve an electrification rate of 100 % by 2025. How-
ever, there are remote areas in the country where the
grid is unlikely to arrive before 2025, so the development
of off-grid solar power could be an effective way to meet
this demand [14].

The following chart shows Cote d'lvore’s positions in
terms of education and innovation:

]
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1. The Global Innovation Index 2021, Rankings / Knowledge / World Intellectual Property Organization / Cornell University, INSEAD, and WIPO (2021):

Energizing the World with Innovation. Ithaca, Fontainebleau, and Geneva *132

2. Patent Grants 2011-2020, resident & abroad / Statistical country profiles / World Intellectual Property Organization *185
3.Patents in Force 2020 / Statistical country profiles / World Intellectual Property Organization *109

4. QS World University Rankings 2022 *97

5. SClmago Country Rankings (1996-2020) / Country rankings / SCImago, (n.d.). SIR-SClmago Journal & Country Rank [Portal]. Retrieved 17 Nov 2021 *240

6. Internet users in 2018 / The World Factbook / Central Intelligence Agency *229

7. Internet users in 2018 (% Population) / The World Factbook / Central Intelligence Agency *229

8. Government expenditure on education, total (% of GDP), 2019 / United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute for Statistics.

License: CCBY-4.0 / Data as of September 2021*177

9. Research and development expenditure (% of GDP), 2018 / UNESCO Institute for Statistics. License: CCBY-4.0 / Data *119
10. Scientific and technical journal articles, 2018 / National Science Foundation, Science and Engineering Indicators. License: CCBY-4.0 / Data *197

* Total number of countries participating in ranking

Figure 7. The indices of education and innovation in Céte d'lvoire
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The presented indices show a mixed picture in the field
of education and innovation. The country's highest rank-
ings are in the absolute number of Internet users (0.79)
and the number of patent grants (0.72). On the other
hand, the ratio of internet users to total population is
well below the world average (0.35). The lvorian weakest
performance in this category is related to government

Ecology and Environment Protection
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Sources:

expenditure on Research and development (0.09) and the
Global Innovation Index 2021 (0.14). The country is not
represented in the Patents Grants and QS World Universi-
ty Rankings, leaving these positions unfilled.

Indicators related to environmental issues are presented
in the following diagram:

[+

[=3]
=~
oo
[{s]

1. CO2 total emission by countries 2020 / European Commission / Joint Research Centre (JRC) / Emission Database for Global Atmospheric Research (EDGAR)*208
2. CO2 per capita emission 2020/European Commission/Joint Research Centre (JRC) / Emission Database for Global Atmospheric Research (EDGAR) *208

3. Forest area 2020 (% of land area) / The Global Forest Resources Assessment 2020 / Food and Agriculture Organization of the United Nations *234

4. Forest area change 2010-2020 (1000 ha/year) / The Global Forest Resources Assessment 2020 / Food and Agriculture Organization of the United Nations *234
5. The Environmental Performance Index (EPI) 2020 / Rankings / Yale Center for Environmental Law & Policy / Yale University *180

6. Annual freshwater withdrawals (m3 per capita), 2017 *179

Annual freshwater withdrawals, total (billion m3), 2017 - Food and Agriculture Organization, AQUASTAT data. /License: CC BY-4.0;
Population - United Nations, Department of Economic and Social Affairs, Population Division (2019).

World Population Prospects 2019, custom data acquired via website. Retrieved 15 November 2021

7. The National Footprint Accounts 2017 (Biocapacity Credit / Deficit) / Global Footprint Network *188
8. Methane emissions (kt of CO2 equivalent), 2018 / Data for up to 1990 are sourced from Carbon Dioxide Information Analysis Center, Environmental Sciences Division,
Oak Ridge National Laboratory, Tennessee, United States. Data from 1990 are CAIT data: Climate Watch. 2020. GHG Emissions. Washington, DC: World Resources Institute.

Available at: License : Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) *191

9. The Climate Change Performance Index (CCPI) 2022 / Overall Results / Jan Burck, Thea Uhlich, Christoph Bals, Niklas Hohne, Leonardo Nascimento /

Germanwatch, NewClimate Institute & Climate Action Network *60
* Total number of countries participating in ranking

Figure 8. Environmental Indices of Céte d'Ivoire

Four indices characterizing the country's position in vari-
ous international rankings related to ecology and envi-
ronmental protection are at the bottom of the rankings.
It applies to forest area (0.22) as well as to forest area
change (0.09). In addition, the country has low perfor-
mance for The Environmental Performance Index (0.02)
and Annual freshwater withdrawals (0.12) Cote d'lvore
has the highest positions in CO2 per capita emission
(0.84) and The National Footprint Accounts (0.80). The

country is not included into the Climate Change Perfor-
mance Index leaving this indicator blank in the chart
above.
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