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Abstract

The change towards clean energy in African continent has become a main concern, reporting the continued energy shortages and discussing
the certainty of climate change. This work explores the function of public private partnership (PPPs) in accelerating clean energy transition
in continent. The aim of this work includes the evaluation of the regulatory framework, assessing the effect of PPPs and ascertaining policy
gaps that dwindle the growth of clean energy development. Secondly the study attracts policy documents and important literature, intro-
ducing robust regulatory systems, organizational structures and laws that govern clean energy and PPP in the continent. The analysis was
planned on evaluating the effect of current regulatory instruments and recognize the policy gaps that dwindle the smooth accomplishment
of PPPs in accelerating clean energy. The major findings revealed that vital role of a well-defined legal frameworks, efficient management
of risk and durable community commitment is a successful key factor in deployment of PPPs in clean energy in Africa. This work strongly
advice policymakers to focus on the developing a solid regulatory and legal institutions that interests investment and guarantee long term
sustainability. It was observed that encouraging risk sharing tools is very significant stride in reducing operational challenges and financial
losses. Local communities are expected to have active involvement in unbiased distribution of projects benefits, this is vital in ensuring
public recognition and safeguarding long term sustainability. Also diversification and increasing the sources of funds is highlighted as a
means to decrease financial risk and prevent reliance on single funding methods. The importance of this work spreads to notifying policy
development, protecting investment decision, encouraging community participation, enhancing the project performance, consolidating
international collaboration, adding value to academic research, judging environmental impacts and assisting capacity building towards
sustaining clean energy transition in Africa.
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1. Introduction

The global community is suffering a dangerous and accelerated shift towards clean energy. Wood Mackenzie’s cutting-edge Energy Tran-
sition Outlook projects that attaining net zero emissions by 2050 will demand around US\$3.5 trillion in annual investment [1]. Similarly,
the International Energy Agency (IEA) predicts that renewable sources will account for almost 90% of the world’s electricity supply by
mid-century. Starting from year 2022, it was observed that 46% of worldwide electricity was generated from carbon- free sources while
40% of countries depends on renewables for their needed power. [2], to ensure this discussion is profitable and sustained, it must commit
the energy trilemma make sure that it is reliable, lower cost and environmentally friendly. Changing conventional fuels with cleaner alter-
natives like biofuels or hydrogen is still expensive.
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Though, sectors dependent on refined petroleum products and other industries face major hurdles, as they produce high emissions and lack
scalable substitutes to fossil-based feedstock. Changing conventional fuels with cleaner alternatives like biofuels or hydrogen is very ex-
pensive. Accordingly, fossil fuels remain the principal driver of economic activity in many nations.

The global move from fossil fuels to renewable energy sources is characterized with a lot of issues, the main issue is the huge financial
constraints, predominantly the persistence of fossil fuel sponsorships and the difficulty of mobilizing satisfactory investment for renewable
energy development. The infrastructural and policy requirements necessary to enable the large-scale integration of alternative energy sys-
tems [3] .Currently there is no universal solution that exists for overcoming the complexities of the transition; neither a single technology
nor a constant policy framework can fully address the multidimensional energy trilemma of security, sustainability, and affordability.
Evolving this transformation requires adequate capital investment, sustained technological innovation, and comprehensive policy as well
as regulatory support. Nevertheless debates persist concerning the optimal conduits to decarbonization, there is a broad consensus that
active progress hinges on collaborative engagement between public and private sector actors in quest of shared climate objectives.
Public—Private Partnerships (PPPs) present a distinctive opportunity to align the interests of governments, private investors, and broader
energy transition objectives. The PPPs is a business venture in which the nations governments should make available supporting policies
and how to mitigate the risk, the private sector will take care of the project finance, construction, management and its maintenance. The
primary aim is to attract private funds for huge infrastructure, improve energy security, and help in environmental and sustainability ob-
jectives [4 and 5].

The word Public —Private Partnerships (PPPs) cannot be simply defined since its structure fluctuates among nations and sectors. Some
national governments offer policies that ensure the funding of these projects at the national level, one of the major important is the emerging
technologies and infrastructure. Sometimes they allocate task to private firms tap into the expertise or decrease the operating outlay. PPPs
are generally accepted worldwide as an instrument conveying public goods and services since they bring together productivity and mutual
costs, risk and profits. It was also observed that PPPs signify lasting relationships where public and private entrepreneurs plan together,
finance and bring to existence projects, with task and rewards equally shared [6] .

However, the recognition that contracts are inherently incomplete has drawn scholarly attention to the complementary role of personal
mechanisms. Research places of interest is that contracting itself is relational in nature, with socially rooted networks and personal inter-
actions exerting important influence on economic exchange [7] and [8].

The increasing demand for clean energy in Africa, joined with the continents ambition for sustainable development has made deployment
of renewable energy a top priority. Universally it well known that clean energy is vital for decreasing greenhouse gas emissions whereas
energy security and diversification is fortified. [9]. Sequel to this background innovations like smart grids have grown important by talking
about the technical challenges which includes the quality of power, management and amalgamation of renewables into current systems.
[10] and [11]As 0f 2022 it was observed that installed renewable energy capacity, China, the United States, and Brazil lead the entire world,
with China reaching 1,160,799 MW, followed by the United States (351,676 MW) and Brazil (175,262 MW) [12 ].

It was observed in 2024, that more than 640 million people in Africa lived without access to electricity, replicating an electrification rate
of just above 40% [13] and [14]. Insufficient access to reliable and affordable energy continues to position a substantial restriction for
many developing countries, undermining struggles to lessen poverty, escalation of health outcomes, and kindle economic growth [15] and
[16] The International Renewable Energy Agency (IRENA) underscores that Africa owns massive renewable energy potential which, if
rapidly harnessed, could change the continent’s energy landscape. The quick acceptance of clean energy systems would strengthen energy
security, increase access to clean cooking solutions, generate sustainable employment and support the creation of resilient economies [17]
The wealth of renewable resources in African endures to resist systemic challenges which include persistent energy poverty, technological
limitations, delicate institutional capacity, and the adverse effects of climate change, this delay the Continent’s ability to fully leverage its
clean energy potential [18]. Several African nations in partnership with international organizations, have introduced projects designed at
increasing clean and renewable energy infrastructure across the continent. The African Union’s (AU) Agenda 2063 states that renewable
energy is a foundation for moving socioeconomic transformation and sustainable development in Africa [19].

With reference to these progress, there is a crucial need to discover and spread on innovative mechanisms such as Public—Private Partner-
ships (PPPs) to address the fundamental tests and to fast-track the clean energy transition. These methods are very vital in addressing
essential challenges and obstacles in establishing renewable energy as a facilitator for sustainable development in Africa.

Ndukwe et al [20] investigated the service delivery in Nigeria’s power sector with importance on the functions of PPPs. They evaluated
the relationships among customer expectations, service interactions, alternatives, and dissatisfaction, recommending a novel model of
service justice. The research believed on an integrated approach to customer protection within managerial frameworks, surpassing isolated
retention schemes.

Awuku et al [21] in their study compared PPPs in Ghana’s solar energy sector and that of South Africa and Morocco, Pareto efficiency
and game theory applauded Ghana’s acceptance of governance methods. Their work also pointed out legal precision openness and instru-
ments that reduce principal agent problems

Udeagha & Ngepah [22] examined the impact of public-private partnership investment on carbon emissions in South Africa. Their findings
suggest that investment in energy contributes to environmental deterioration. The Environmental Kuznets Curve hypothesis holds, indicat-
ing a need for sustainable investments to combat escalating CO2 emissions.

Adelakun et al [23] opined that technological innovations are playing an ultimate role in advancing off-grid renewable energy solutions
across Africa. Progress in battery storage, the placement of smart metering systems, and the rise of pay-as-you-go (PAYG) business models
are profoundly reducing costs while rising reliability, these technologies are making off-grid energy systems more accessible, resourceful
and better suitable to the desires of rural and underserved communities

2. Methodology

This research work adopted a qualitative approach, depending extensively on the investigation of policy documents, institutional frame-
works, and relevant academic literature. The study depends on the regulatory environment, institutional arrangements, and policy guidelines
leading to clean energy development and Public—Private Partnerships (PPPs) through the African continent. The primary objective was to
appraise how effective are the current regulatory tools while spotting policy gaps that frustrate the successful adoption of PPPs in the clean
energy sector in Africa. The analysis was structured around nine focal areas: This study used bar charts to elucidate the dynamics of clean
energy capacity in Africa while emphasizing notable character of PPPs. The data was sourced from International renewable energy agency,
(IRENA 2024) [17]

1) The impact of clean energy infrastructure.
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2) An examination of investors and their functions in partnership ingenuities.

3) An evaluation of PPPs’ barriers and challenges towards clean energy infrastructure.
4) The issues on PPP regulation and policy frameworks in Africa.

5) An identification of challenges and barriers to effective PPPs implementation.

6) The experiences from fruitful initiatives

7) The experiences from unsuccessful PPPs initiatives

3. Results and Discussion

Figure one.
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Fig. 1: Total Clean Energy Capacity in Africa, 2014-2023.
Source: IRENA (2024). Off-grid renewable energy statistics. International Renewable Energy Agency, Abu Dhabi.

Figure 1 illustrates Africa’s clean energy trend from 2014 to 2023, with emphasis on hydropower, Figure 1, shows the trend of clean energy
in Africa ranging from 2014 to 2023, with particular reference to hydropower, solar and wind. It was noted that hydropower remained the
major source. It increased from 80 GW in 2014 to about 155 GW in 2023. This growth by 75 GW in 9 years shows that the continents
dependence on huge hydro system. This is sustained by many rivers and existing infrastructure. This growth was stable but slower than
others sources due to environmental and geographic constraints.

Solar energy was the fastest and highest in expanding, it started with 40 GW in 2014, its growth was rapid and in 2019 it overcome the
hydropower and rose to 330 GW in 2023, it increased by 290 GW in 9 years. Solar energy consistent rise in depicts it high potential
especially in areas with strong irradiation and grid access limitations.

The wind energy was the slowest in advancement, this is as result of high cost of installation, limited suitable sites for wind turbine and
integration of grid issues. As compared with hydropower and solar, the wind energy started between 20 -30 GW in 20214 and increased to
50 GW. The boost was very poor, despite its small portion, the wind energy helps to diversify the mix and strengthen the grid resilience.
The overall data presents a great move towards solar, balanced reliance on hydropower and gradually the development of wind energy.
Figure two.
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Fig. 2: Top 15 Off-Grid Clean Energy Capacity in African Countries, 2024.

Source: IRENA (2024), Renewable capacity statistics 2024, International Renewable Energy Agency, Abu Dhabi.
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Figure 2 presents installed renewable energy capacity in Mega Watts (MW) across selected African nations. It was observed that Egypt
was the highest with about 6700 MW, this was achieved through substantial hydropower, solar and wind energy initiatives supported
investments. Angola 4100 MW and Nigeria 3000 MW showing adequate growth.

Kenya and Sudan achieved mid-range from 1700 and 2700 MW presenting developmental efforts. Also countries like Uganda, Mali and
Burkina Faso, records was the least with figures below 1200 MW indicating low acceptance or small scale installations.

Finally this figure presented indicates that renewable energy capacity is critically focused in the West and North Africa, revealing signifi-
cant inequalities in the roll out of clean energy in Africa.

Cases of Successful PPP in Clean Energy Transition Projects in Africa

Through Africa, there are several flourishing PPPs that have succeeded in the circle of clean energy transition. As displayed in Table 1,
these PPPs have lead diverse clean energy enterprises in Africa, with a principal focus on connecting solar, hydroelectric power, and wind.
Major contributors to Africa's clean energy achievements include the 580 MW Noor Ouarzazate Solar Complex located in Morocco, the
310 MW Lake Turkana Wind Power Project in Kenya, and the colossal 1,650 MW Benban Solar Park in Egypt.

Impact of clean energy Infrastructure Figure 3
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Fig. 3: Above Impact of PPP on Clean Energy, Infrastructure, Evaluating How PPPs Influence Transition to Clean Energy Infrastructure in Africa Is
Important for Measuring Its Effectiveness.

Source: Author’s computation.

Examining investors and their functions in partnerships ingenuities Figure 4.
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Fig. 4: Above Examines Investors and Their Functions in Partnership Ingenuities in Clean Energy Transaction in Africa.
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Evaluation of PPPs barriers and challenges towards clean energy infrastructure.Figure 5.
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Fig. 5: Presents Evaluation of PPPs Barriers and Challenges Towards Clean Energy infrastructure.

Source: Author’s computation.

Issues on PPPs regulations and policy frameworks in Africa..Figure 6
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Fig. 6: Above Shows Six Identified Issues on PPPs Regulatory and Policy Frameworks in Africa.

Identification of challenges and barriers to effective PPPs implementation Figure 7.
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Fig. 7: Presents Identified Challenges and Barriers to Effective PPPs Implementation in Clean Energy Transition in Africa.

Source: Author’s computation.

Challenges and
barriers to
effective PPPs
implementation

¥

Energy
accessibility and
affordabality

Skills and
development and
capacity bulding

Effect onthe
environment

Public
empowerment
and annexation

Job creation and
Economic growih

Experience from fruitful PPP initiatives..Figure 8

Fig. 8: Shows Experiences from Fruitful PPP Initiatives in Clean Energy Transition in Africa.

Source: Author’s computation.
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Fig. 9: Presents Six Identified Factors Responsible for Unsuccessful PPPs Initiatives in Clean Energy Transition.

Source: Author’s computation

4. Conclusion and Recommendations

This study examines the significance of a defined legal frameworks, risk management effectiveness and participation of communities in a
successful transition to clean energy through PPPs in Africa. This investigation recommends policymakers to prioritize the establishment
of solid legal and regulatory institutions, which in turn nurture investor autonomy, offer stability and guarantee the continuity of the project.
The viability, sustainability and social adoption of clean energy initiatives rest on active community engagement and harnessing the project
benefits. In key decision making, local populations should be involved by policymakers and developers to identify their challenges and
proffer solutions that bring about ultimate socio economic benefit of the project. Diversification of the financial resources is crucial for
reducing the reliance of single streams of income and increase it long term sustainability.

It is proposed that future research should address the complexity of Africa legal and regulatory frameworks, further review the socio
economic consequences of the contribution of the community, identify innovative financing methods to ensure the sustainability of the
investment, with the combination of policymakers, stakeholders, community members and investors, the African continent can unlock is
wealth of clean energy, thus advancing the variability, development, growth and energy security in the growing Africa’s population.
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