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Abstract 

The energy sector in Sahelian countries such as Burkina Faso, Mali and Niger is facing enormous challenges. Indeed, electricity 

shortages, characterized by recurrent breakdowns of means of production and import dependency due to an unfavorable energy 

mix, are numerous in these countries. Concerns about the high costs of facilities and operations, as well as environmental 

pollution, not forgetting to mention the matter of the countries' energy sovereignty, have led to the desire to use reliable, 

profitable and adapted means of production. The aim of this study is to review the literature on electric power generation systems 

in the world, in Africa and in Sahelian countries, with an emphasis focus on photovoltaic and thermal solar energy. In addition, it 

highlights, in views of the problems raised, works that have suggested solutions. To achieve this, scientific articles, theses and 

other scientific documents dealing with electric power generation systems from 2014 to 2024 have been consulted. This enabled 

us to get knowledge on the various electric power generation systems, to know their advantages and limitations, and above all the 

perspectives in terms of electric power generation. Additionally, they provided a source of inspiration for setting up an electric 

power generation system in line with the realities of the countries of the Alliance of Sahel States (ASS). 
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1. Introduction 

Electricity is the main factor of social, economic and indus-

trial development, and it depends on the availability of a sus-

tainable energy supply. It is sometimes considered a crucial 

element that influences our lives and promotes development 

[20]. Sources of electrical energy production can be either 

renewable or non-renewable. The means of renewable power 

generation are facing financial, political and economic barriers 

to mobilize sufficient investment in low-carbon technology, 
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particularly in low-and middle-income countries [28]. Con-

ventional thermal power plants burn fossil fuels to convert them 

to electricity, which inevitably leads to excessive CO2 emis-

sions and which can produce a greenhouse effect [42]. More-

over, demand for energy is growing day by day, and to over-

come these challenges, we are relying more and more on the 

means of transforming the primary source of energy (coal, oil, 

gas, uranium, etc.) into electricity, such as nuclear power plants, 

thermal, diesel, etc. However, they release more carbon dioxide 

and other harmful gases into the environment [28]. It has been 

empirically demonstrated that the impact of Non-renewable 

Energy Consumption (NREC) on economic growth in Africa is 

significantly higher than that of Renewable Energy Consump-

tion (REC). Another study shows that renewable energies are 

holding back economic growth in West Africa. Whereas in 

developed countries such as the USA, NREC has had a nega-

tive impact, REC has had a positive impact [21]. Burkina Faso, 

like other Sahelian countries, mainly uses diesel thermal power 

plants equipped with generators to produce electricity [27]. 

Today, in a global context marked by environmental challenges 

and the need to reduce greenhouse gas emissions on the one 

hand, and the low capacity of national electricity companies in 

these countries to meet consumer needs on the other hand, the 

growing adoption of renewable energy sources has become 

common [14]. In addition, the increase of the specific con-

sumption of the diesel thermal power plants of the National 

Electricity Company of Burkina Faso (SONABEL) is due to 

the poor quality of the fuels which are used and to their pro-

curement policy (HFO: Heavy Fuel Oil; LFO: Ligth Fuel Oil), 

the lack of spare parts for maintenance, poor maintenance 

practices and, above all, the high temperature of the generator 

operating environment. While solar photovoltaic energy plays 

an important role in all scenarios and models of a low-carbon 

energy system, its implementation requires significant invest-

ment. As the operating cost of solar photovoltaic systems is 

generally low, its life-cycle cost is dominated by the initial 

investment cost and it is therefore essential that the system 

provides the expected results, in order to achieve an acceptable 

return on investment [50]. Indeed, the storage batteries in solar 

photovoltaic systems are always an obstacle, as they represent 

the system's most expensive and ageing component. They 

provide for a large proportion of photovoltaic system costs. 

Most batteries in this application have a relatively short lifespan 

of 5 to 10 years and therefore need to be replaced more fre-

quently than photovoltaic panels and other components [54]. 

Maintenance and analysis of photovoltaic systems failure and 

installations are becoming increasingly important issues. Then, 

Data on the long-term operation of 85 photovoltaic power 

plants in Central Europe show that their actual lifespan is 

around half of that originally predicted. Indeed, the study shows 

a reduction in the lifespan of photovoltaic panels from 20 to 30 

years, declared in commercial brochures, to an actual lifespan 

of around 10 to 12 years, which can significantly reduce the 

profits of photovoltaic power plants [34]. In Burkina Faso, for 

example, between 2019 and 2021, studies on the largest solar 

photovoltaic power plant show a direct correlation between 

solar irradiance and energy production. In fact, during the rainy 

season (July and August), the photovoltaic plant showed the 

highest conversion efficiency. Conversely, the hot season 

(March and April) was associated with the lowest conversion 

efficiencies, with module temperatures reaching around 47°C 

[47]. This work consisted to make an extensive literature re-

view of recent energy policies in countries around the world, in 

Africa and in the Alliance of Sahel States (ASS). It also enabled 

a cross-analysis of all this literature, in order to identify the 

models used in each region, their advantages and limitations, 

and above all the perspectives in terms of electric power gen-

eration. 

2. Methodology 

This study explored power generation systems in countries 

around the world, in Africa and in the ASS through a review 

of recent literature. In order to cover a wide range of articles 

of scientific journals, a search engine namely Google Scholar 

and three (03) databases (SCOPUS, Web of Science and 

CASSI) were used. In addition, the following parameters and 

options were used: 

1) research field: energy, engineering, environmental scienc-

es; 

2) research years: 2014-2024; 

3) parts of articles and theses consulted: abstract, intro-

duction, result, conclusion; 

4) research language: English and French. Figure 1 below 

illustrates the study methodology. 

 
Figure 1. Study methodology. 
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3. Results 

The analysis of energy policy in the countries of the world, 

Africa and the ASS region permitted to consider energy mixes, 

their advantages, limitations and perspectives. 

3.1. Energy Policy in the World's Countries 

In the world, coal- and gas-fired thermal power generation 

is the most widely used. Among low-carbon energy sources, 

hydroelectricity and nuclear power are the biggest 

contributors, although wind and solar power are growing 

rapidly [62]. In addition, the world's energy demand is 

growing rapidly, and to overcome these challenges, we rely 

more and more on non-renewable energy sources such as 

thermal, nuclear and diesel power plants [43]. This section 

illustrates the energy production trajectories of the world's 

five (05) major economies, described as major carbon 

emitters: the United States of America (USA), China, Japan, 

Germany and India [44]. Indeed, in the USA, nuclear power, 

renewable energy sources and fossil fuels (coal, natural gas 

and oil) are the three (03) main types of energy used for 

electricity generation [55]. Renewable energies have seen an 

upward trend, with wind power making a significant 

contribution [44]. China is one of the world's largest energy 

producers and consumers, accounting for over 24% of the 

total global energy consumption. Due to its special resource 

endowment, China's energy production has long been 

dominated by coal, which accounts for almost 70% of the total 

energy consumption [36]. In 2020, coal accounted for 57% of 

primary electricity generation in China [37], with installed 

thermal power plant capacity reaching 55.85% [40]. Japanese 

industry continues to depend on mineral oil, which remains an 

important source of energy, but not as much as before. If 

necessary, strategic reserves (power plants) can be activated to 

meet peaks of demand or compensate for the failure of other 

electrical facilities [44]. As a result of the reactors, severely 

damaged by the nuclear accident, which made the reactors 

unusable at Fukushima, 24 of the 43 operational units that 

could be restarted are currently on standby. The only nuclear 

reactors in Japan currently producing power are the two 

reactors at the Sendai nuclear power plant in Kagoshima, 

which were reactivated in August and October 2015. The 

other reactors are currently undergoing maintenance [56]. 

Germany is still dependent on fossil fuels, despite declining 

coal consumption. Since 2015, fossil gas has increased and 

now accounts for 16% of Germany's energy mix. While the 

total fossil production has fallen by only 31% since 2015, coal 

production has fallen by 51% [44]. Since 2015, renewable 

energy production has doubled, accounting for around 45% of 

Germany's electricity production. As a result, renewable 

energy sources first exceeded fossil fuels in 2020, setting a 

historic precedent. The rate of electricity generation from 

fossil fuels in 2020 was 44% [32]. With a total installed 

capacity of 403.759 GW in 2022, India is the world's second 

largest energy consumer and the third largest energy producer. 

Coal is a major contributor to the country's power generation, 

accounting for around 50.7% of the total installed capacity 

[46]. 

3.2. Energy Policy in African Countries 

Benin's energy policy includes key initiatives such as the 

renewable energy policy, the solar energy promotion project 

and the renewable energy development program [9]. In 

addition, with the implementation of various energy projects 

and the construction of a 127 MW power plant at Maria Gléta, 

30 MW of Benin power plant, 4 MW of mini power plant, 20 

MW of gas turbine and 0.5 MW of yeripao, Benin's installed 

capacity rises to 181.5 MW in 2020 [8]. Cameroon has a huge, 

diversified renewable energy resource that has not been fully 

exploited. Total electricity production was 8626 GWh, with 

58.23% of hydroelectric, 0.22% of solar photovoltaic, 0.46% 

of biofuels and 41.09% of fossil fuels [33]. A study also 

showed that Egypt and Morocco, with, respectively, an 

installed capacity of 5980 and 3447 MW, have the highest 

installed renewable energy capacity among Arab countries in 

2020. Indeed, it is worth to mention that most Arab countries 

focus on solar and wind energy, and very little attention is paid 

to geothermal, biomass and hydroelectric power. 

Unfortunately, there is no comprehensive study until 2030 on 

the capacities and strategies of renewable energy in Arab 

countries at the transnational level [18]. The Nigeria's energy 

policy was adopted by the Energy Commission of Nigeria 

(ECN), which was created by Act No. 62 of 1979 and 

amended by Act No. 32 of 1989, following a meeting with the 

Heads of State of the Economic Community of West African 

States (ECOWAS) in 1992. Indeed, the country's capacity was 

of the order of 6,000 MW in 2013, of which 4,730 MW, or 

meaning that 79% of the energy is generated from fossil fuels 

and only 1,270 MW or meaning 21% from hydropower, which 

is the only existing and current renewable energy source in 

Nigeria. Today, the country's power supply is around 12,500 

MW, 87% of which comes from fossil fuels (gas and thermal) 

and 13% from hydropower [24]. Ghana is a sub-Saharan 

African country bordered by Burkina Faso to the north, by 

Côte d'Ivoire to the west and by Togo to the east. The country 

has experienced some difficulties in the past, leading it to the 

inclusion of thermal power generation capacity to support 

electricity production from its hydroelectric plants. In August 

2020, the total installed capacity of existing power plants in 

Ghana was is 4132 megawatts (MW), composed of 

hydropower at 38%, thermal at 61%, and solar at less than 1%. 

In addition, surveys of to civil society organizations revealed 

that 63.1% of the population is in favor of solar photovoltaic 

power generation, and 21.4% in favor of nuclear power. On 

the other hand, none of the respondents stated that coal was a 

viable source of electricity generation to help solving Ghana's 

problems [5]. In addition, the country recently a nuclear 

power program, but the study revealed weaknesses in the 
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implementation of the nuclear power. Indeed, the poor 

maintenance culture of the Ghanaian people is the major 

weakness. In addition, there is the country's non-strict loose 

security system, porous borders, fossil fuel dominance and 

lack of adequate financing policy [7]. In addition, the 

extremely high capital investment cost of nuclear power and 

its conflicts with the requirements (flexibility) of the future 

power system are the two main reasons for excluding this 

energy source from Nigeria's energy mix [15]. 

3.3. Energy Policies in the ASS Region 

According to the 2020 report, the nominal installed 

capacity of the National Electricity Company of Burkina Faso 

power generation fleet was 366.05 MW. This comprised 

299.95 MW of diesel thermal generation, 32 MW of 

hydroelectric and 34.1 MW of solar photovoltaic. The report 

highlights the predominance of diesel thermal power 

generation. In addition, more than half of the electricity 

consumed in Burkina Faso comes from neighboring countries 

such as Côte d'Ivoire and Ghana [47]. Mali's energy system is 

characterized by its heavy dependence on imported energy. 

Thus, the total installed capacity of the Energy Of Mali SA 

(EOM-SA) generating fleet was 719.9 MW in 2018, mainly 

from thermal sources (48.76%), hydroelectric (25.52%) and 

the interconnection with the Republic of Côte d'Ivoire 

(25.73%) [60]. As for Niger, it remained highly dependent on 

electricity from Nigeria [59]. According to Electricity 

Company of Niger, the part of imported energy reached 86.5% 

in 2017. In addition, a 20 MW diesel thermal power plant was 

installed near Niamey, and permitted to provide, alone, over 

45% of Niger's generation capacity on its own [38]. 

3.4. Advantages and Limitations of Energy 

Policies 

3.4.1. In the World 

The energy policies of the world's five largest economies 

(USA, India, China, Germany and Japan) have permitted 

enabled them to meet and even exceed their energy needs and 

develop their economies on a sustainable basis. Thermal 

energy production is the most developed in these countries, 

with the use of energy sources such as coal, natural gas and oil. 

However, traditional fossil energy reserves are limited, and 

economic development requires large quantities of energy to 

sustain it, leading to a series of complex problems such as an 

energy crisis and environmental pollution [35]. For example, 

China has limited coal reserves and more obvious 

geographical restrictions, with major production areas 

including Shanxi, Inner Mongolia, Shaanxi, SHebei, 

Shandong and other provinces [36]. 

3.4.2. In Africa and the ASS Region 

Despite exporting its energy production to neighbors such 

as Niger and Benin, Nigeria faces the challenge of transition 

from its traditional dependence on fossil fuels to more 

sustainable alternatives [19]. Indeed, several challenges have 

been identified as factors limiting the implementation of 

renewable energy in the country. These include the lack of 

financial investment, infrastructure limitations and regulation 

[4]. In addition, unfavorable energy mixes with regular power 

shortages, erratic power blackouts and dependence on 

electricity imports are to be considered. Indeed, the main 

problems associated with renewable energies in African 

countries are: little interest and unbalanced policy on 

renewable energies, implementation of existing policies, high 

costs for renewable energies and the lack of adequate 

infrastructure [26]. The energy systems of ASS countries are 

characterized by high import dependency. Indeed, these 

electricity imports contribute enormously to the energy mix, 

as the cost per kilowatt-hour is relatively cheaper. Domestic 

production is dominated by diesel thermal power, using 

imported fuels. However, climate change, growing energy 

needs and recurrent breakdowns of production facilities in 

supplier countries have led to a reduction in energy exports to 

ASS countries. In addition, political instability in the ASS 

region has had a negative impact on its relations with its 

neighbors, leading to serious energy crises characterized by 

energy shortages and a reduction in the rate of access to 

electricity for the region's populations [39]. According to 

specialists from the World Meteorological Organization and 

the UK Met Office, the last eight years have been marked by 

record high temperatures. Over the next five years, we are 

likely to experience the hottest year on ever recorded. 

Moreover, according to their prevision, the years 2023-2027 

will be the hottest ever recorded. The effects of global 

warming are clear, and efforts maintain the planet's average 

temperature to below 2°C and the pursuit of 1.5°C is going on 

[44]. 

3.5. Solutions and Perspectives 

3.5.1. Progress in Research into Electricity 

Generation Worldwide 

The solar photovoltaic power generation market in China 

has experienced strong growth in recent years, with a clear 

upward trend. Indeed, in 2022, China's installed capacity 

reached an impressive 87 GW, representing 36% of the 

world's 240 GW. By the end of 2023, China's new solar power 

capacity was expected to reach 200 GW. The Chinese 

government's strong support for renewable energies, coupled 

with urgent domestic demand for own energy, has given a 

significant boost to the development of photovoltaics [66]. 

Consequently, installed renewable energy capacity is 

expected to grow by 50% between 2019 and 2024, with solar 

photovoltaics accounting for the majority (60%) of this 

growth. Renewable energies are expected to supply 70-85% 

of electricity by 2050 [29]. India relies mainly on coal, which 

is not a viable long-term option. Consequently, the future of 
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energy supply is renewable energy, and solar power is the 

most important and reliable renewable energy source [51]. 

One study indicates that solar energy could meet more than 

50% of India's power sector demand by 2040. This study also 

determined that the impact of solar energy in India is around 

5000 billion kWh (kilowatt-hours) every year. Therefore, 

India's central government launched the Jawaharlal Nehru 

National Solar Mission to promote solar energy and foster its 

implementation across the country [49]. Japan's Strategic 

Energy Plan has set a target that the part of renewable energy 

reached 22% to 24% by 2030. A target of 100% renewable 

energy by 2050 has also been suggested. However, as the cost 

of installing renewable energies is generally much higher than 

that of conventional energy resources, this could be an 

obstacle to the expansion of renewable energies in the future 

[23]. In Germany, the Energiewende is the result of a national 

consensus to abandon nuclear power and reduce greenhouse 

gas (GHG) emissions by 80% by 2050 through thanks to an 

accelerated adoption of renewable energies. However, the 

Energiewende remains a power sector transition policy with a 

low impact on coal-fired generation and to accelerate the 

transition in the heating and transport sectors [25]. In 2018, 

renewables shared more than 17% of total electricity generation 

in the US, and photovoltaics, 1.5%. In 2020, the ITC law will 

reduce the cost of photovoltaic production to 26%, and 22% in 

2021, to 10% for public services and commercial projects and 

to 0% for residential projects. This change will have a 

significant impact on the US PV Photovoltaic (PV) 

deployments, which are expected to slow over the next few 

years. However, the general trend is still upward, due to the 

rapid decline in photovoltaic production costs. IRENA 

forecast that the U.S. PV market would reach 393 GW by 

2030, making it the second largest PV market in the world 

[64]. 

3.5.2. Progress in of Research on Power Generation 

in Africa 

In Nigeria, renewable energy sources seems to have gained 

in relevance and contributed significantly to the electricity 

generation mix. The projected plan for the year 2030 shows 

that renewable energy sources will contribute with 68,345 

MW of the total 190,000 MW [15]. In Benin, a study 

examined key strategies so that to achieve the country's 

targets of integration of 24.6%, 44% and 100% of renewable 

energy (RE) into the final electricity mix, by 2025, 2030 and 

2050, respectively. Therefore, a combination of 563 MW of 

natural gas (NG), 125 MW of PV, 200 MW of wind, 600 MW 

hydroelectricity and 60 MW of concentrated solar energy 

would permit to achieve 50% of RE by 2050 in the 50% RE 

scenario [8]. Many countries have set renewable energy 

targets in their electricity supply mix to encourage investment 

in renewable energy technologies. For example, Ghana has set 

itself a target of 10% renewable content in its electricity 

generation by 2030, a target originally set for 2020. In 

addition, a demonstrated model has indicated that the country 

will need a budget of at least 1% of GDP to invest in 

generation capacity if it wants to meet its 10% renewable 

electricity generation target by 2030, while keeping unmet 

demand at reasonable levels [4]. Electricity generated from 

fossil fuel sources explains significantly of the headwind gap, 

suggesting that Ghana is too dependent on conventional 

energy sources. The study forecasts that the installed 

renewable energy capacity will know a considerable growth 

by 2036, constituting the major part of the energy mix [12]. In 

2021, Morocco reached an important milestone step by 

increasing the proportion of its own energy in its mix to 37.6%, 

with wind power contributing to 45%. With regard to this 

success, Morocco intents to further increase its renewable 

energy capacity, targeting 52% of the total capacity from 

renewable sources by 2030 [13]. At the end of 2019, Egypt's 

generating capacity was 58.4 GW, composed mainly of 

combined-cycle power plants (55.7%), the total demand load 

turning around 31.4 GW according to the Egyptian Electricity 

Holding Company (EEHC). However, the share of renewable 

energy sources (RES) today, including wind farms and solar 

photovoltaics, represents only 3.8% of total generation 

capacity. Thus, the Egyptian government, in affirming the 

Integrated Strategy for Sustainable Energy 2035, has set 

targets for RES to reach 20% of the total energy required for 

electricity generation by 2022 and 42% by 2035 [1]. 

3.5.3. Progress of Research on Electric Power 

Generation in the ASS Area 

In Burkina Faso, the 2019-2023 energy strategy was 

oriented towards the development of solar photovoltaic 

energy. Indeed, we can notice the installation of 4 solar 

photovoltaic power plants with a total capacity of 51 MWp 

distributed between the sites of Gonsin, Dori, Diapaga and 

Gaoua [16]. In the quest for energy independence, the country 

has inaugurated a new 30 MWp solar photovoltaic plant in Pa 

[57]. Similarly, the production capacity of the Kossodo 

thermal power plant has been increased by from 20% to 55 

MW [2]. Finally, the Minister of Energy has indicated that 

Burkina Faso hopes to be able to build a nuclear power plant 

by 2030 to solve the energy shortage problem [53]. According 

to the 2017 JRC recommendations for Burkina Faso, the 

marginal cost of electrification could be reduced through the 

establishment of 374 MW of decentralized photovoltaic 

systems, with an estimated cost of 1.7 billion euros to achieve 

the universal access to electricity by 2030 in Burkina Faso 

[48]. The adjusted cost technique of electricity shows that the 

configuration with 80% solar photovoltaic is more attractive 

and profitable to Burkina Faso [11]. In 2015, the country 

adopted a plan to increase the share of renewable energy 

sources in the national energy balance from 10% to 25% by 

2033 [10, 28, 45]. In addition, the National Renewable 

Energy Action Plan plans for a significant contribution of 

renewable energies to the energy mix. It should be pointed out 

that these objectives are based on realistic projections based 

on current projects, instructed projects and innovations 
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planned for medium and long term. The capacity of renewable 

energy power plants will increase from 32 MW in 2010 to 150 

MW in 2020 and to 318 MW in 2030. A fall of the 

contribution of renewable energy generation to the energy mix 

(excluding electricity imports) will be noticed around 2020, it 

will decrease from 21% in 2010 to 17% in 2020, before rising 

to 27% in 2030. This is due to the need to increase the 

capacity of thermal power plants, which must exceed that of 

renewable energy plants by 2020 [58]. In Mali, several central 

hydroelectric and solar photovoltaic projects are about to be 

developed, as well as a wind farm project. In addition, there is 

an agreement for the implementation of gas-fired power plant 

projects, maintenance of existing thermal power plants, 

electric transmission lines and the establishment of 

partnerships with operators for the import of butane gas [60]. 

The Economic Community of West African States (ECOWAS) 

has drawn up National Renewable Energy Action Plans 

(NREAPs) and the United Nations National Action Programme 

for Sustainable Energy for All. These plans and programs for 

Mali aim to increase the grid-connected renewable energy 

capacity to 977.4 MW, or meaning 52.5% by 2030 (including 

538 MW of solar, 389 MW of hydroelectricity, 20 MW of wind 

and 30 MW of bioelectricity), in order to contribute to the 

economic and social development, improve access to energy 

and to protect environment [27]. In Niger, a 30 MW solar 

photovoltaic power plant has been initiated in Gorou Banda, in 

order to solve energy shortages resulting from the interr uption 

of power supply by Nigeria since the coup d'état of July 2023. 

In addition, other similar renewable energy projects are 

underway [22]. 

 
Figure 2. Share of grid-connected solar power plants (%) from 2020 to 2030 (Togola, 2023); (Peters et al., 2024). 

Figure 2 above illustrates the national action plans for re-

newable energies in the ASS region from 2020 to 2030. In fact, 

they show the growth perspectives for of solar photovoltaic 

production in these countries. In Mali, for example, expo-

nential growth of around 70% has been observed. The one of 

Burkina Faso, on the other hand, is on the decline, decreasing 

from 56.86% to 48.46%. Finally, Niger's solar photovoltaic 

capacity remained stable at 20% from 2020 to 2026, expected 

to rise between 2026 and 2029, and before falling to 27.48% 

in 2030. For example, in Mali, Kanté et al. made a study at 

Taoussa for the period of 2020-2035 with the MESSAGE 

model (Model for Energy Supply Strategy Alternatives and 

their General Environmental Impact) of IAEA (International 

Atomic Energy Agency) for three scenarios: LS (low scenar-

io), RS (reference scenario) and HS (high scenario). The 

results show that the largest part of the future total electricity 

generation capacity should be based on photovoltaics, 

meaning around 49% for the low scenario (LS), 57% for the 

reference scenario (RS) and around 66% for the high scenario 

(HS). 

4. Discussion 

In this study, the energy policies of several countries in the 

world, Africa and especially ASS have been reviewed, with a 

the view to of considering an adapted policy to the ASS coun-

tries. The literature permitted to know that the majority of 

countries in the world and in Africa have adopted thermal 

power generation, which accounts for 60% on average, to meet 

their energy needs, with consequences on environment. Most of 

these countries exploit their own resources, such as oil, coal or 

natural gas. In addition, some have easy ways to import them [6, 

31, 48, 58, 65]. Similarly, in ASS countries, domestic energy 

production is dominated by thermal power plants at over 80% 

and 60% on average for in imports with foreign countries [2, 

27]. The current trend in of the energy policies of countries 

around in the world and in the ASS is to promote the use of 

renewable energies such as solar photovoltaic, hydroelectric 

and wind power plants, in order to respect the COP 27 agree-

ments in Paris [8, 9, 39, 60, 61]. Moreover, in ASS countries, 

studies have suggested future-oriented policy models to in-

crease the production capacities of national electricity compa-

nies, to improve the rate of access to electric power for popu-

lations and, above all, to reduce the rate of carbon released into 

the environment. The Malian model plans to produce 977.4 

MW or 52.5% by 2030 (including 538 MW of solar, 389 MW 

of hydroelectricity, 20 MW of wind and 30 MW of bioelectric-

ity), while the Burkina Faso model suggests the establishment 

of 374 MW by the same deadline. According to the results of a 
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study made on the basis of installation and maintenance costs, 

we only note that the solar electric potential is much higher than 

that of wind power in Niger, Burkina Faso and Mali [3, 22]. In 

view of the perspectives for the ASS countries, solar photo-

voltaic power plants are seen as the energy production source of 

the future by the public authorities in these countries. However, 

studies conducted on solar photovoltaic power plants already 

installed in these countries have not been reassuring. In Burkina 

Faso, for example, decoupling by injection, module tempera-

tures reaching around 47°C and a reduction in plant perfor-

mance have been observed [11, 30]. In addition, the largest 

solar photovoltaic plant in operation in the country is suffering 

from performance losses linked to external climatic and envi-

ronmental factors and solar radiation capture losses due to 

clogging of photovoltaic modules [17]. In addition, the issue of 

a nuclear power plant is raised in ASS countries, specifically in 

Burkina Faso, which will, in medium and long term, reinforce 

the capacities of the country's national electricity company. In 

fact, Ghana has already conducted a study on a nuclear program, 

and the results show that there are many strengths and oppor-

tunities that make the investment in nuclear power an eco-

nomically viable option. However, issues such as a porous 

security system, corruption, porous borders, financing and 

policy discontinuity due to changes in political power, are 

threats to the smooth implementation and operation of a nuclear 

power plant [63]. Comparing solar photovoltaic and thermal 

generation, it is clear that renewable energy system technolo-

gies are already mature and competitive, and it is already 

widely recognized that their production costs are lower than 

those of traditional generation systems. As they are dependent 

on natural resources and therefore variable and intermittent, 

they cannot ensure their availability to start operating when 

energy is needed, but only when there are sufficient resources, 

which means they are not dispatchable [41]. 

5. Conclusion 

The literature review provided an overview of the energy 

mix in countries in the world, in Africa and especially in the 

ASS. It revealed that countries such as India, China, Germany, 

the United States and Japan still make much greater use of 

thermal generation (natural gas, coal, etc.) in their energy 

mixes. This production model enables them to ensure access 

to energy for their populations, but is harmful to the envi-

ronment. Moreover, in Africa, thermal power generation is 

also dominant in countries such as Nigeria and Ghana. Nev-

ertheless, in the ASS countries, imports have occupied a 

significant part of the energy mix. However, the agreement of 

the COP 27 in Paris obliged all participating countries to agree 

to adopt renewable energies (solar photovoltaic, hydroelectric, 

wind power, etc.) in order to save humanity and prevent the 

depletion of oil reserves. To this day, countries have shown a 

willingness for change, but this is slow to happen. In ASS 

countries, projects to install solar photovoltaic power plants 

have already been implemented, and others are underway. 

Countries such as Benin and Cameroon have developed energy 

production models based on renewable energies, especially 

solar photovoltaics. However, this type of generation remains a 

mystery to ASS countries, as many difficulties being identified 

with the already operating plants. Hence, the question: what 

kind of energy production system for the ASS countries? This 

will be the subject of further research, in order to suggest an 

appropriate system for Burkina Faso, Mali and Niger. 
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