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ABSTRACT 

Universal access to electricity remains one of the major structural challenges 

to development in sub-Saharan Africa, and particularly in the Democratic 

Republic of Congo (DRC), where territorial disparities and low rural 

electrification rates significantly hinder inclusive economic growth. Faced with 

the technical and financial limitations of traditional centralized grids, mini-

grids and other decentralized electrification solutions are emerging as 

alternatives adapted to the country's geographical, demographic, and socio-

economic realities. 

However, the development of these solutions fundamentally depends on the 

ability to mobilize appropriate, sustainable, and structured financing 

mechanisms. High initial infrastructure costs, combined with the limited 

repayment capacity of rural populations and a still-developing institutional 

environment, constitute major constraints to investment. The analysis 

highlights the need for a hybrid financial architecture, combining private 

equity, concessional debt, subsidies, and innovative financial instruments such 

as mezzanine debt, crowdfunding, and pay-as-you-go mechanisms. 

The economic sustainability of projects depends on a delicate balance between 

the financial viability of operators and affordable pricing for users. Business 

models must incorporate diversification of energy services, the integration of 

productive uses, and rigorous risk management (demand, exchange rate 

fluctuations, regulatory instability). The leverage generated by combining 

different funding sources strengthens investment capacity and improves project 

resilience. 

Institutionally, the regulatory framework plays a crucial role. The clarity of 

tariff rules, legal stability, transparency in subsidy allocation, and the 

effectiveness of rural electrification agencies are key factors in the sector's 

attractiveness to private investors. Tax and customs incentives, as well as risk 

guarantee mechanisms, are essential levers for reducing the cost of capital and 

stimulating local financial sector involvement. 

The study of the Congolese context reveals considerable energy potential, 

particularly in hydroelectric and solar power, but also persistent challenges 

related to access to credit, administrative complexity, and the structuring of 

public-private partnerships. Improving the financing of mini-grids in the DRC 

therefore requires an integrated approach combining regulatory reforms, 

institutional capacity building, and financial innovation. 
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Ultimately, financing mini-grids is not merely a technical or budgetary issue, 

but a strategic challenge for energy governance and structural transformation. 

Establishing a coherent financial and regulatory ecosystem is essential to 

ensure the sustainability of projects, accelerate rural electrification, and 

contribute significantly to achieving the Sustainable Development Goals, 

particularly SDG 7 on access to reliable, affordable, and sustainable energy. 
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INTRODUCTION 

a. Context of rural electrification in sub-Saharan Africa 

Access to electricity in rural areas of sub-Saharan Africa remains a major and persistent challenge, profoundly affecting the socio-

economic development of these regions. A large proportion of the rural population lives without reliable access to energy, which 

significantly limits improvements in living conditions, access to education and healthcare, and hinders the development of local 

economic activities. This situation exacerbates inequalities between urban and rural areas, increasing poverty and slowing inclusive 

economic growth (World Bank, 2019). 

Traditional electricity grid infrastructures, often based on centralized high-voltage networks, are costly and technically complex to 

deploy in areas characterized by low population density, rugged terrain, and significant geographical dispersion. These constraints 

make conventional solutions economically and logistically unviable, particularly due to the high costs associated with transporting 

and maintaining infrastructure over long distances (Bhattacharyya, 2019). 

Faced with these challenges, mini-grids and other decentralized electrification solutions are emerging as flexible alternatives, 

adapted to local specificities. These systems, often based on renewable energy sources such as solar, wind, or biomass, enable a 

faster and more sustainable expansion of access to electricity in rural areas. They also offer the possibility of integrating smart 

technologies to optimize energy management, improve service reliability, and meet the specific needs of communities, while 

reducing the environmental footprint ( Karekezi & Kithyoma , 2021; REN21, 2021). 

Improving access to electricity is part of the broader framework of the Sustainable Development Goals (SDGs) defined by the 

United Nations, particularly SDG 7, which aims to ensure access to affordable, reliable, sustainable, and modern energy for all. 

Rural electrification plays a key role in poverty reduction, promoting gender equality, inclusive economic growth, and combating 

climate change by encouraging the adoption of clean technologies and improving local productivity ( AfDB , 2020). 

b. financing problem 

One of the main obstacles to rural electrification lies in financing the necessary infrastructure. The high initial costs associated with 

the construction, installation, and maintenance of decentralized electrification systems are often difficult to raise, especially in fragile 

economic contexts and where rural populations have limited financial resources. To achieve the goal of universal access to electricity, 

large-scale investments are essential, including not only the initial installation phase but also the long-term sustainability of 

operations (AfDB, 2020). 

The private sector is recognized as a key player in this area, particularly through public-private partnerships (PPPs), which combine 

public and private resources, technical expertise, and innovation. These partnerships facilitate capital mobilization, the development 

of local skills, and the dissemination of appropriate technologies. However, private financing remains limited by several specific 

factors. These include the high perceived risk associated with political, economic, and regulatory instability in some countries; the 

low purchasing power of rural populations, which limits their ability to pay; and regulatory frameworks that are often insufficiently 

developed or enforced, particularly in the Democratic Republic of Congo (DRC). These challenges hinder investor attraction and 

slow project implementation (Munyaneza , 2020). 

Therefore, it is crucial to identify and develop appropriate financing mechanisms, combining different sources and financial 

instruments, to effectively support the growth of decentralized electrification solutions in sub-Saharan Africa. This also implies 

better coordination between public, private, and community actors, as well as adapting public policies to create an environment 

conducive to sustainable investment (AfDB, 2020). 

 

II. FINANCING MECHANISMS FOR DECENTRALIZED ELECTRIFICATION COMPANIES 

a. sources of funding 

Companies active in decentralized electrification mobilize a diverse range of financial sources to initiate, develop, and sustain their 

projects. Private equity and venture capital often represent the first step, providing the necessary resources to launch operations and 

attract other investors by demonstrating project viability. This initial funding is essential to cover development costs, research and 

development, and reduce reliance on external financing (Bhattacharyya, 2019). 
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Debt and borrowing constitute another major source, with loans granted by commercial banks or development finance institutions. 

This medium-term financing covers investments in infrastructure and equipment, while offering repayment terms adapted to 

companies' cash flows (AfDB, 2020). 

Furthermore, results-based grants and financing (funding conditional on achieving specific objectives) play a key role by providing 

non-repayable or partially repayable support, thereby reducing financial risks for businesses and encouraging performance. These 

mechanisms are often provided by international donors, development agencies, or governments, and are essential for bridging the 

initial funding gap and supporting critical project phases (AfDB, 2020). 

b. Innovative financial instruments 

To diversify their resources and strengthen their financial resilience, decentralized electrification companies are also using 

innovative financial instruments. Crowdfunding allows them to raise funds from a broad public, often motivated by social and 

environmental concerns. This approach fosters community engagement, strengthens local ownership of projects, and can facilitate 

the acceptance and dissemination of proposed solutions (REN21, 2021). 

Mezzanine debt and bonds are hybrid instruments that combine characteristics of debt and equity, offering greater flexibility in 

financing. These tools are particularly well-suited to projects with moderate risks and significant capital requirements, allowing 

investors' return expectations to be balanced with companies' liquidity needs (AfDB , 2020). 

Leasing and pay- as - you -go are mechanisms that facilitate end-user access to electrical equipment by spreading costs over the 

usage period. These innovative solutions address the cash flow constraints of rural populations, reduce barriers to technology 

adoption, and encourage a wider and faster dissemination of electrification systems (Bhattacharyya, 2019). 

c. Role of development finance institutions 

Development finance institutions, whether bilateral or multilateral, play a fundamental role in financing decentralized electrification. 

They provide financing at preferential rates, often more accessible than those from the commercial sector, and offer guarantees that 

mitigate risks for private investors (AfDB, 2020). 

Impact investment funds specifically target projects with strong social and environmental potential, aligning financial objectives 

with positive outcomes for communities. These funds help to build investor confidence and structure projects more robustly by 

integrating ESG (environmental, social, and governance) criteria (REN21, 2021). 

Furthermore, these institutions support businesses in financial structuring, risk management, and raising additional private capital, 

thus playing a catalytic role in the sector's development. They also facilitate knowledge transfer and institutional capacity building, 

contributing to the sustainability of projects (AfDB, 2020). 

 

III. ECONOMIC SUSTAINABILITY OF DECENTRALIZED ELECTRIFICATION PROJECTS 

a. Business models 

The economic viability of decentralized electrification companies depends on a thorough analysis of revenues generated and costs 

incurred. Pricing is a key element, requiring a balance between affordability for end users, often low-income, and the coverage of 

operational and investment costs. This pricing must be flexible and adapted to local realities, while ensuring the financial 

sustainability of operators (Bhattacharyya, 2019). 

To achieve financial viability, companies adopt various strategies, such as diversifying the services offered (lighting, phone charging, 

productive uses), integrating revenue-generating activities, and optimizing costs through the use of appropriate technologies and 

efficient management. These approaches strengthen the economic resilience of projects, improve customer satisfaction, and ensure 

their long-term sustainability (Munyaneza , 2020). 

b. risk assessment and profitability 

Rural electrification projects are exposed to specific risks, including insufficient or volatile demand, fluctuations in equipment and 

raw material prices, and logistical constraints related to site accessibility, climatic conditions, and security (AfDB , 2020). 

Financial evaluation relies on indicators such as internal rate of return (IRR), payback period, and operating margin, which measure 

the economic performance and profitability of projects. These indicators guide investment decisions and help adjust business models 

(Bhattacharyya, 2019). 

To mitigate these risks, companies are implementing diversified strategies, including diversifying revenue streams, taking out 

appropriate insurance, and establishing strong partnerships with local and international players. Operational flexibility and 

continuous adaptation to market conditions are also key success factors (AfDB, 2020). 

c. Leverage and synergies 

Combining different sources of financing generates leverage that increases companies' investment capacity. These synergies allow 

for optimized use of financial resources, reduced overall costs, and improved risk management (AfDB, 2020). 

Strategic partnerships, particularly between public and private actors, promote economies of scale, the exchange of skills, and the 

pooling of infrastructure, which improves operational efficiency and the geographical coverage of services (Munyaneza , 2020). 
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The integration of productive uses of electricity, such as mechanized agriculture, small industries, or services, increases local energy 

demand, which improves the overall profitability of projects and stimulates regional economic development. This dynamic creates 

a virtuous circle where electrification supports economic growth, which in turn strengthens energy demand (Bhattacharyya, 2019). 

 

IV. REGULATORY ISSUES AND PUBLIC POLICY 

a. Regulatory framework for decentralized electrification 

National rural electrification policies play a structuring role by defining objectives, priorities, and intervention methods. These 

policies often include quantified targets for access to electricity and specific action plans for the development of mini-grids and 

other decentralized solutions (AfDB, 2020). 

Regulations also govern the tariffs charged, the subsidies granted, and the operating conditions, in order to ensure a balance between 

the economic viability of operators and consumer protection. They aim to guarantee transparency, fair competition, and quality of 

service (AfDB, 2020). 

Technical standards and service quality requirements are established to ensure the reliability, safety, and sustainability of facilities, 

thereby strengthening user and investor confidence. Compliance with these standards is often a condition for the granting of 

operating licenses or permits (REN21, 2021). 

b. Role of rural electrification agencies 

Rural electrification agencies are responsible for strategic planning, managing dedicated funds, and coordinating between the 

various actors in the sector. They ensure the implementation of public programs and facilitate collaboration between the public and 

private sectors (AfDB, 2020). 

Their operation is essential to ensure transparency in resource allocation, the effectiveness of interventions, and the sustainability 

of electrification projects. These agencies also play a technical and institutional support role for businesses and local authorities, 

providing training, advice, and facilitating access to financing (AfDB, 2020). 

c. tax and customs incentives 

Tax and customs exemptions on renewable energy equipment are important levers for reducing investment costs and stimulating 

sector development. These measures can include VAT exemptions, reduced customs duties, or temporary tax relief ( AfDB , 2020). 

Additional support measures, such as tax credits, targeted subsidies, or easier access to finance, encourage the creation and growth 

of decentralized electrification enterprises (AfDB , 2020). 

The harmonization of tax and customs policies at the regional level promotes the free movement of goods and services, strengthens 

the competitiveness of local businesses, and attracts international investors by simplifying procedures and reducing administrative 

barriers (AfDB, 2020). 

 

V. CASE STUDY: FINANCING DECENTRALIZED ELECTRIFICATION IN THE DRC 

a. Specific context of the DRC 

The Democratic Republic of Congo has a low rate of rural electrification, characterized by significant regional disparities and 

limited, aging electrical infrastructure. This situation hinders economic and social development, particularly in rural areas where the 

majority of the population resides (Munyaneza, 2020). 

The institutional and regulatory framework is being consolidated, with initiatives aimed at strengthening governance of the energy 

sector, clarifying the responsibilities of actors, and facilitating private investment (AfDB, 2020). 

The DRC has significant potential in renewable energy, particularly hydroelectric, solar and biomass, which could support 

decentralized solutions adapted to local realities and contribute to the diversification of the national energy mix (IEA, 2022). 

b. analysis of existing financing mechanisms 

The DRC benefits from several national and international programs dedicated to rural electrification, often implemented in 

partnership with multilateral donors, cooperation agencies, and NGOs. These programs provide funding, grants, and technical 

support (AfDB, 2020). 

Private companies involved in the sector are experiencing mixed success, hampered by financial, technical, and regulatory obstacles. 

Key challenges include limited access to credit, weak guarantees required by financial institutions, administrative complexity, and 

insufficient support infrastructure (Munyaneza, 2020). 

These constraints limit the ability of companies to develop and sustain their projects, despite strong market potential and growing 

demand (AfDB, 2020). 

c. recommendations for improving funding 

To strengthen the financing of decentralized electrification in the DRC, it is essential to adapt the regulatory framework to offer 

more legal and financial security to investors, in particular by clarifying the rules, simplifying the procedures, and guaranteeing the 

stability of public policies (AfDB, 2020). 
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Capacity building for local actors, through training, technical assistance, and institutional support, is crucial to improving project 

management and ensuring their long-term viability (AfDB , 2020). 

Targeted strategies must be put in place to attract private investment, such as the creation of risk guarantee mechanisms, facilitating 

access to credit, promoting innovative partnerships, and developing financial instruments adapted to local specificities ( AfDB , 

2020). 

 

VI. CONCLUSION AND PERSPECTIVES 

a. Summary of the main issues 

Financing decentralized rural electrification in sub-Saharan Africa, particularly in the DRC, represents a major challenge requiring 

an integrated approach that combines technical, economic and regulatory aspects ( AfDB , 2020). 

The main obstacles identified relate to the mobilization of financial resources adapted to local contexts, effective risk management, 

and the creation of an environment conducive to private and public investment ( AfDB , 2020). 

The success of these projects is crucial to achieving sustainable development goals and improving the living conditions of rural 

populations, while contributing to the energy transition and the fight against climate change ( AfDB , 2020). 

b. Recommendations for policymakers and practitioners 

It is recommended to improve the business environment through better coordination of public policies, simplification of 

administrative procedures, and the introduction of attractive financial incentives. 

The mobilization of funding must be based on a diversification of financial instruments, including innovative mechanisms and 

strengthened support for local actors, to ensure the sustainability of projects. 

Strengthening institutional capacities, promoting transparency, and encouraging sustainable partnerships are also essential to 

creating a climate of trust conducive to the development of the sector. 

c. future research prospects 

In-depth research is needed to better understand the economic models best suited to local contexts, as well as the socio-economic 

impacts of decentralized electrification projects. 

The potential offered by new technologies, such as intelligent systems, innovations in energy storage, and innovative financial 

instruments, deserves to be explored in order to optimize the efficiency, sustainability, and accessibility of the proposed solutions. 

Furthermore, the study of social dynamics, user behavior, and financial inclusion mechanisms can enrich the understanding of key 

success factors and guide public policies and investment strategies. 
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