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ABSTRACT

Sub-Saharan African governments increasingly turn to private sectar participation (PSP) to address
electricity challenges, yet PSP often introduces fiscal, regulatory, and equity risks when implemented
in systems with weak governance. This study examines how these risks arise across generation,
transmission, and distribution, and identifies where PSP has supported or failed to support improved
sector outcomes. While PSP can enhance power outcomes, its benefits depend heavily on the conditions
under which it is deployed. The report recommends practical measures to mitigate risk, including stronger
governance, clearer regulation, transparent planning and procurement, and protections that ensure
electricity services remain affordable, inclusive, and aligned with public goals.
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EXECUTIVE SUMMARY

Sub-Saharan Africa [SSA] faces an electricity access crisis, with over 600 million people lacking access
to reliable power. Chronic underinvestment, institutional fragility and fragmentation, and operational
inefficiencies have rendered many state-run utilities incapable of sustaining reliable service delivery,
let alone meeting rising demand. In response, governments often running on budget deficits and
influenced by international financial institutions have embraced private sector participation [PSP)
as a means to mobilise capital, improve operational efficiency, and accelerate electrification. Yet
the outcomes of PSP across SSA are mixed, raising questions about its effectiveness, equity, and
long-term sustainability. This study undertakes a comprehensive, mixed-methods analysis of PSP
in SSA’s electricity sector. It maps the evolution and extent of private sectar engagement across
generation, transmission, and distribution; quantifies its prevalence; and assesses its impact on six
core performance indicators: financial viability, access, affordability, quality of supply, operational
efficiency, and decarbaonisation.

KEY FINDINGS

+ PSP is concentrated in generation. Independent power producers (IPPs] are becoming
central to electricity generation in many SSA countries. Here, private participation has
helped mobilise capital and close investment gaps, supported by long-term power purchase
agreements [PPAs], competitive procurement, and risk-mitigation instruments, particularly
from development finance institutions [DFIs] and other agencies providing guarantees,
concessional finance, and de-risking support. However, PSP in transmission and distribution
remains limited, typically confined to project-specific arrangements such as engineering,
pracurement, and construction (EPC) or build-operate-transfer [BOT) contracts.

+  The impact of private sector participation in SSA’s electricity sector is context-dependent.
Its effectiveness depends on how, where, and under what conditions it is deployed.

* Private sector participation leads to successful sector outcomes when supported by
enabling political, policy, regulatory, governance, and institutional factors. Literature
shows that countries with strong political leadership and champions, clear policy and
regulatory framewarks, transparent governance, and respect for property rights, supported
by a favourable political economy, boost IPP uptake and lead to better outcomes.

+ There is a moderate positive correlation between PSP and sector outcomes. Overall,
PSP shows a modest positive correlation with power sector performance, particularly in
operational efficiency,’ urban access, and quality of supply. However, links to affordability
and decarbonisation are weak, indicating that PSP has not substantially reduced cost
barriers for consumers or advenced the clean energy transition.

+ Affordability gains from PSP are most evident in transmission and distribution.
While PSP in generation is linked primarily with expanding capacity, the involvement of
private actars in transmission and distribution demonstrates a stronger positive
association with affordability. This may be linked to efficiency improvements such as more
reliable revenue collection, reductions in technical and commercial losses, and
strengthened operational management.

! Operational efficiency in this case includes loss reduction in transmission and distribution, as well as improved billing and
revenue collection.
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* The observed relationship between PSP and sector performance has been
catalysed by IPPs in combination with reforms in transmission and distribution. However,
improved performance [particularly in operational efficiency and reliability) may not always
be the direct outcome of IPP participation but rather the result of utility performance that
creates an environment for attracting them and in which they can thrive and deliver
impact.

+ Coherent planning and timely competitive procurement matter. Structured, transparent
procurement processes aligned with long-term power sector planning, coupled with clear
award criteria, enhance sector performance and investment outcomes.

+ Contract and risk design are critical. Poorly structured contracts often undermine long-
term fiscal sustainability. Successful PSP models depend on carefully calibrated risk-
sharing mechanisms and credible counterparties.

* Perceived investment risk limits capital flows. International investors often perceive
African power markets as high-risk, which drives up the cost of capital and restricts
access to affordable long-term financing. Inflated financing costs driven by biased risk
assessments are commonly passed on to consumers through higher tariffs, thereby
affecting affordability and eguity in electricity access. This perception, driven more by bias
than actual performance, undermines the viability of private projects, particularly in smaller
or lower-income markets. Existing evidence, however, shows default rates are rare and
payment performance is better than many assume.

+ Social considerations are often overlooked. Labour restructuring, rising tariffs, and
limited community engagement have provoked resistance to PSP. Inclusive planning,
equitable tariff structures, and participatory project design, including job opportunities for
locals, are essential to ensuring social legitimacy.

POLICY RECOMMENDATIONS

+ Prioritise enabling governance conditions to reduce PSP risks. Governments must focus
on strengthening institutional credibility, ensuring transparent procurement, and
establishing independent oversight bodies to enable PSP to perform effectively.

* Pursue governance reforms alongside PSP to reduce performance risks and improve
outcomes. In contexts where governance structures are weak [where there are, e.g., lack of
transparency, poor enforcement of contracts, and political interference), PSP has struggled
to deliver sustained service improvements and financial stability. Linking governance reform
with PSP implementation can mitigate risks such as poor operational oversight, misaligned
incentives, and underperformance.

+ Strengthen policy and regulatory institutions to manage PSP effectively. Independent
regulatars, consistent policy signals, and clear, enforceable rules reduce uncertainty
and help align private incentives with long-term sector goals. This prevents opportunistic
behaviour and protects the public interest.

+ Embed PSP within coherent planning and procurement frameworks. Integrating PSP into
national energy plans, supported by trensparent and competitive tenders, ensures projects
target priority needs, avoid stranded assets, and align with fiscal sustainability. This
mitigates the risk of poorly designed or misaligned investments.

* Ensure proper risk allocation to protect both investors and the public. PSP can improve
risk allocation by assigning “endogenous” risks (within the project’s control] to private
actors and keeping “exogenous” risks [macroeconomic, political] with the public sector. In
addition,

6 Mitigating the Risks of Private Sector Involvement in the Electricity Sector in Sub-Saharan Africa



the government should clarify and enforce policies that reduce political and regulatory
uncertainty - e.g., committing to stable tariff principles, honouring PSP contracts, and
avoiding arbitrary changes.

+ Address market perception and credit bias to reduce sector risk and, in turn, lower PSP
financing costs. Reform domestic and international risk assessment methodologies to
better reflect actual sector performance. Reducing perceived risk strengthens credit
profiles, lowers financing costs, and ultimately reduces the burden passed on to customers
through higher tariffs.

* Leverage blended financing to overcome the limitations of pure public or pure private
models. Government-only financing can priaritise social outcomes but is often constrained
by budget and efficiency limitations. Fully private models may neglect socially important
but less profitable investments, such as rural electrification. Blended finance can combine
public oversight and social objectives with private capital and efficiency, reducing investor
risk while ensuring equitable service delivery.

+ Ensure affordability, equity, and social safeguards. Integrate targeted subsidies, lifeline
tariffs, and rural electrification mandates into PSP frameworks to prevent the exclusion
of vulnerable populetions, while embedding community engagement, gender-sensitive
planning, and fair labour transition mechanisms into electricity sector reforms.

The main contribution of the study is the development of a systematic framework that evaluates
PSP involvement across the electricity value chain against sector outcomes, offering stakeholders
a practical tool for assessing private perticipation in SSA's electricity system. However, the
guantitative findings should be interpreted with caution. Limited data coverage means that weak
correlations might indicate no relationship at all. Moreover, correlations identify associations but not
causal effects. Positive results may reflect the fact that PSP tends to occur in markets with stronger
performance rather than directly producing such outcomes.

In conclusion, PSP can play a meaningful role in addressing SSA’s electricity challenges, but only
under the right conditions. Without robust governance, coherent regulation, appropriate risk
management, and attention to social equity, PSP risks entrenching inequality and fiscal fragility rather
than delivering transformational outcomes. For the majority of African countries with inadequate
power infrastructure, blended approaches [e.g., public-private partnerships] are needed to fill this
gap. Case studies such as the early rounds of South Africa’s Renewable Energy IPP Procurement
Programme (REI4P) - & government-initiated auction scheme which attracted significant private
capital by providing a clear policy framework and payment guarantees - showcase the potential to
expand energy access, showing that with proper policy support, private investors will engage evenin
new sectors (like renewables). Nevertheless, for Africa to realise its development goals, it must adopt
transparent framewaorks that incentivise private sector participation, align with national planning
processes, and deliver measurable social benefits.
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INTRODUCTION

Despite sub-Saharan Africa’s vast renewable energy potential and significant natural resources, over
600 million people remain without access to electricity [[EA, 2022). This persistent energy poverty
represents one of the main obstacles to sustainable economic growth, human development, and
poverty alleviation in the region (World Bank Group, 2025). The implications of electricity deprivation
extend far beyond households; it hampers industrielisation, stifles service delivery, and curtails
national progress toward Sustainable Development Goal 7: ensuring access to affordable, reliable,
sustainable, and modern energy for all by 2030 (UN, 2023). The electricity sector across sub-Saharan
Africa (SSA] is characterised by systemic underperfarmance across the value chain, fram generation
through transmission to distribution. Chronic underinvestment, institutional fragility, technical and
commercial inefficiencies, and fiscal stress have rendered many state-owned utilities incapable
of meeting demand, expanding systems, or maintaining service guality (Balabanyan et al., 2021;
IEA, 2022; Kapika & Eberhard, 2013). With distressed utilities and fiscally constrained governments
lacking the resources to meet SDG 7, private sector participation [PSP) has been paositioned as a vital
source of capital, technical capability, and project execution capacity [Fberhard et al., 2017b]. In
many cases, African governments, often with the counsel of development finance institutions (DFs),
have turned to the private sector as a means of revitalising electricity systems (Klagge § Nweke-Eze,
2020; Kruger & Alao, 2024; Nweke-Eze, 2024]. This has ushered in a wave of reforms emphasising
privatisation, unbundling of utilities, the creation of independent regulatory bodies, and competition
for andin the market (AfDB, 2019; Foster § Rana, 2019].

While PSP was envisioned as a catalyst for boasting efficiency, stimulating innovation, addressing
performance failures, and mobilising capital, the reality has been far more complex and contested.
The outcomes of PSP across SSA have been uneven, shaped by national contexts, governance quality,
and policy coherence. This underscores the importance of understanding not just the potential
benefits of PSP, but also the risks it entalls and how these can be mitigated to ensure that private
investment contributes effectively to sector transformation [AfDB, 2019; Foster & Rana, 2019).

Therefore, this paper interrogates the role of private sector actors in SSA’s electricity sector.
It explores the historical rationale for PSP, the diverse modalities of engagement across the
electricity value chain, and the resulting impacts on sectoral performance. Central to the study is
an assessment of how PSP correlates with key sectoral outcomes and under what conditions it
leads to improved results or exacerbates existing challenges. To this end, the research adopts a
mixed-methods approach. Quantitatively, it constructs a composite index to gauge the extent of
PSP in generation, transmission, and distribution, using both proprietary (Power Futures Lab, 2024,
2025) and publicly available datasets (AEP, 2023; Cable.ca.uk, 2021; World Bank, 2018, 20214, 20218,
2021c, 2022, 20233, 2023c, 2025a, 2025b). This index is then analysed against sector performance
indicators through statistical technigues (Pearson carrelation coefficient] to identify patterns and
associations. Qualitatively, the paper conducts a systematic review of literature, policy documents,
and case studies to unpack contextual factars that drive the success or failure of PSP initiatives
across the continent. Country-level examples further contextualise the findings, shedding light on
the underlying elements that shape PSP outcomes.

The rest of this report is structured as follows: Section 2 examines the evolution and forms of private
sectar engagement acraoss the electricity value chain in Sub-Saharan Africa. Section 3 quantifies PSP
by country and segment. Section 4 evaluates its impect on sector performance. Section 5 explares
key drivers of PSP effectiveness, including governance, regulation, and financing. Section 6 outlines
policy implications. The final section concludes by reflecting on the conditions under which PSP can
contribute meaningfully to Africa’s energy transformation.
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PRIVATE SECTOR INVOLVEMENT IN
SSA’S ELECTRICITY SECTOR

The rationale for private sector participation in SSA’s electricity sector is rooted in the systemic
failures of public utility governance, ecanomic liberalisation imperatives of the 1930s, and the
increasing pressures of global development agendas. The sector’s dysfunction became particularly
acute in the late 20th century, when most African governments found themselves unable to expand
or maintain energy infrastructure amid widespread macroeconomic crises and structural adjustment
programs [AfDB, 2019; Foster & Rana, 2019). State-owned utilities were often vertically integrated
monopolies operating under opague regulatory regimes, with limited commercial orientation and poor
performance accountability (AfDB, 2019). Financial distress was widespread, driven by below-cost
tariffs, poor billing and collection practices, excessive technical losses, soft budgets, inefficiencies
in capital expenditure [CAPEX] execution and aperations, and overstaffing. Conseguently, utilities
were unable to generate sufficient internal revenue or attract creditworthy financing for capital
expansion [AfDB, 2018; Foster & Rana, 2019; Kapika & Eberhard, 2013). Beneath these failures lay
the reality that African governments were in a financial crisis, had huge investment needs, and held
development ambitions for the wider economy (Twesigye, 2022).

Against this backdrop, multilateral development institutions such as the World Bank and the
International Monetary Fund began to advocate a “standard model” of power sector reform, which
aimed to introduce competition, address utility performance failures, enhance efficiency, and
mabilise private capital [AfDB, 2019; Foster § Rana, 2019; Foster et al., 2017; Twesigye, 2023). The
care components of this model included corporatisation of utilities, unbundling of generation,
transmission, and distribution functions, establishment of independent regulators, adoption of cost-
reflective tariffs, and liberalisation of electricity markets to accommodate private sector participation
(Godinho, 2020; Kemabonta & Johnson, 2025). These reforms were designed not only ta improve
sector performance but also to realign the power sector with broader macroeconomic stabilisation
and privatisation programs being implemented across the continent (Kapika & Eberhard, 2013).

Private sector engagement was therefore positioned not merely as a policy preference but as an
urgent necessity. With public investment stagnant and many utilities locked out of capital markets
due to their weak balance sheets, PSP was framed as the only viable pathway to meet growing
electricity needs, modernise systems, and introduce commercial discipline. It was during this period
that independent power producers (IPPs), public-private partnerships [PPPs], and management
contracts began to appear across SSA, particularly in generation [AfDB, 2019; Foster § Rana, 2019).
In Uganda, uniquely, the first private concessions in anglophone Africa were contracted both in
generation and distrioution (Twesigye, 2023).

The diffusion and implementation of these reforms varied significantly across countries. As shown in
Figure 1, some governments moved aggressively to liberalise their power sectors, including Ghana,
Kenya, Nigeria, and Uganda, while others maintained vertically integrated models ar only partially
adopted reform components [AfDB, 2019; PFL, 2025). Often, the pace and depth of reforms depended
on the ease of implementation rather than the stylised sequence. Overall, the figure highlights the
diversity of sector structures across SSA, ranging from fully unbundled systems with PSP to vertically
integrated utilities without any private participation.
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Figure 1: Structure of Electricity Sectors and Private Sector Participation in SSA Countries
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The rest of this section describes the ways in which the private sector is involved in the electricity
sectar in SSA across the generation, transmission, and distribution subsectors and analyses and
weights the extent of private sector participation in each country.

GENERATION

Electricity generation in SSA represents the clearest and most entrenched domain of private sector
participation in the region’s power sector. While transmission and distribution remain largely under
state control, generation has undergone a more decisive transformation. In particular, the emergence
and expansion of IPPs have marked a turning point in how electricity is produced, financed, and
governed acrass much of the continent [Alao 8§ Kruger, 2020, 2022; Eberhard et al., 2016; Eberhard
§ Gratwick, 2011; Kruger & Eberhard, 2023). This shift is both structural and pragmatic. Structurally,
generation lends itself more readily to private involvement because it can be isolated from other
segments of the value chain, contractually ring-fenced, and financed as discrete assets.? In economic
terms, generation is typified by its unique chearacteristics of competition relative to transmission and
distribution segments, which are natural monopolies. Pragmatically, the chronic shartfall in public
investment capacity alongside escalating demand and persistent power deficits has made private
capital not just desirable but essential [Eberhard et al., 2016). In this context, private actors have
stepped in to fill & vacuum left by decades of underfunding and poor performance by state-owned
utilities.

¢ This means that projects can be developed and financed on a stand-alone basis [such as power plants with their own

revenue streams] without being directly dependent on the performance of the wider utility.
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Today, IPPs operate in more than 30 African countries, and their presence is particularly notable in
Ghana, Kenya, Nigeria, South Africa, and Uganda, with more recent breakthroughs occurring in Namibia
and Zambia. These producers range in size and technology, from large thermal and hydropower
facilities to smaller-scale solar and wind projects [PFL, 2024; World Bank, 2025a). Their expansion
has been facilitated by policy instruments such as long-term pawer purchase agreements (PPAs],
competitive procurement frameworks, and savereign-backed guarantees. These tools have helped to
reduce investment risk and provide predictable revenue streams, thereby enabling financial closure
in otherwise high-risk environments (Eberhard et al., 2017b; Kruger 8§ Eberhard, 2023). However, the
story of private generation is not merely one of growth; it is also one of complexity. Not all investments
are strictly private. Many generation projects, especially large-scale infrastructure, are backed by
external loans to state-owned utilities or involve hybrid ownership structures. For example, Chinese
state-owned banks have played & pivotal rale in finencing thermal and hydroelectric power plants
across the continent (China Global South, 2025; Chen et al., 2025). These arrangements often blur the
lines between public and private, as projects are owned by the state but built and operated through
contracts with private foreign firms, often under conditions that lack transparency and competitive
bidding. Complexity is further exacerbated by nontransparent deals which impose huge fiscal and
contingent liabilities on governments and consumers through high tariffs or in the event of default,
as was the case with the Dowans project in Tanzania [Eberhard et al., 2016). Regardless, in addition
to power plant construction, there have been a few firm-level private contracts in generation asset
operation, rehabilitation, and management in the form of concessions, such as the recently ended
Eskom Uganda Ltd and ENEO in Cameroon, which helped to bring in much-needed private capital.

TRANSMISSION AND DISTRIBUTION

In contrast to the robust growth of PSP in generation, transmission and distribution have seen a
far more cautious end uneven integration of private actors. These segments of the electricity value
chain, particularly transmission, are traditionally regarded as natural monopaolies. Their strategic
national importance and the scale of capital required have limited PSP. As a result, the modalities
of private sectar engagement in these areas have tended to be more limited in scale, narrower in
scope, and tightly embedded within state-dominated institutional architectures. Distribution lies at
the heart of the sector’s reform tensions. It is both politically sensitive due to public visibility, tariffs,
and service expectations and operationally complex (ESMAP, 2015; World Bank, 2017).

Private participation in transmission and distribution often relies on concessions or management
contracts, where the private operator is responsible for CAPEX investments, system upgrades, loss
reduction, revenue collection, and overall business management. The private sector is often brought
in not to compete in a conventional market sense but to inject managerial, technical, and financial
discipline into segments where state-owned utilities have historically underinvested, mismanaged,
or underperformed. For example, private concessions in Uganda’s distribution sector improved
collection efficiency and reduced losses, while IPPs in Kenya helped diversify supply and mobilise
new generation investment (Kapika & Eberhard, 2013; Twesigye, 2023). CAPEX investments are a
direct way of eddressing the chronic backlog in infrastructure expansion when public borrowing
space is limited. System upgrades in this context are driven less by competitive pressures and more
by the need to rehabilitate dilapidated infrastructure and meet surging demand and are typically
contractual obligations embedded in regulated concessions or performance-based contracts
(ESMAP, 2015; World Bank, 2017). While private distribution or transmission companies may not face
direct market rivals, they are still accountable to, for instance, regulators through performance-
based remuneration structures. An example is the case of Umeme, Uganda’s electricity distribution
entity, which operated under a long-term concession from 2005 to 2025 (Twesigye, 2023; Twesigye
2025a). In well-designed contracts, meeting or exceeding targets for reliability, loss reduction,
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customer satisfaction, or connection rates can trigger financial incentives, while underperformance
can lead to penalties, shortened concessions, or even contract termination. The underlying theory is
that private operators freed from some of the bureaucratic and political constraints of public utilities
can operate with greater efficiency, make faster operational decisions, and mabilise capital more
readily [Lundin, 2020). They are also more strongly incentivised toward effectiveness, given their
focus on profitability and financial sustainability.

Transmission

Private sectar participation in electricity transmission across SSA has been limited and highly
selective. Transmission networks are typically considered strategic national infrastructure, and
because they involve economies of scale and scope, they are often owned and operated by state-
owned transmission system operators. The capital-intensive nature of transmission investments,
long lead times for returns, and systemic interdependence with other parts of the grid make the
segment unattractive for most private investors. Additionally, transmission is a natural monopoly,”
meaning competition is not feasible, and regulatory oversight becomes essential but is often
underdeveloped (ESMAP, 2015; World Bank, 2017). Where private involvement does exist, it is typically
through utility concessions, build-operate-transfer models, or joint ventures with public utilities.
Notable examples include Cameroon and Cote d'lvoire, where concessions or hybrid PPP models have
been deployed to operate or expand parts of the transmission system [PFL, 2025). Kenya, South
Africa, and Uganda provide a rare case of more structured private participation through independent
transmission projects (ITPs), a framework developed to crowd in private investment while retaining
state ownership of the grid (Republic of South Africa, 2024). While Kenya and Uganda have opted
to pilot ITPs and draw lessons on an ongoing basis, implementation is still pending in South Africa.
Altogether, these cases remain exceptions in a region where most transmission networks are still
publicly financed and managed.

External financing has played a criticalrole in transmission development, often blending public loans
with technical assistance. For instance, China’s Export-Import Bank and the World Bank have been
major funders of transmission infrastructure in SSA (Alao § Kruger, 2022]. Yet even when external
financing is leveraged, the underlying contractual and institutional frameworks often retain public
sector liabilities (Warld Bank, 2017). Sovereign guarantees used to underpin these investments
can expose governments to fiscal risks, particularly when the utility is unable to honour payment
obligations to private partners due to downstream collection challenges or tariff shortfalls. Unlike
generation, where revenue can be more directly contracted through PPAs with a single off-taker,
transmission revenues depend on regulated charges collected across the entire electricity sector,
making their viability reliant on sector-wide financial health. Although these revenues can be ring-
fenced, they remain vulnerable to political interference and diversion, especially in countries with
weaker governance or unstable regulatory institutions [ESMAP, 2015). In countries where distribution
remains dysfunctional, such as in Nigeria, the entire risk profile of transmission projects warsens
(AfDB, 2019). Without strong, integrated planning and regulation, private participation in transmission
risks becoming contractually burdensome without delivering long-term efficiency gains.

Distribution

Electricity distribution is the most politically sensitive segment of the power sector as it is very close
to the final network user end substantially impacts the end-customer tariff. Distribution companies

¢ Transmission and distribution netwarks (wires] are considered to be natural monopolies - i.e., once the huge initial fixed
costs are paid, average costs decrease with each additional output of electricity generated or as the firm gets larger, because
the fixed costs can be spread more widely, creating a reasonable price for the consumer. Competing utilities are thus not
economic.
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are responsible for connecting, metering, billing, collections, and customer service, functions
that expose them directly to end-users and make them the public face of the electricity system
(ESMAP, 2015; Twesigye, 2023). Consequently, any attempt to commercialise or privatise distribution
operations often triggers intense political scrutiny and public resistance.

Despite these challenges, several countries in SSA have pursued amaoitious distribution reforms
involving private actors. In Nigeria, the most extensive reform came in 2013 when the government
privatised 11 distribution companies, transferring majority ownership to private investors under the
oversight of the Nigerian Electricity Regulatory Commission (NERC] (AfDB, 2019). Similarly, Uganda’s
electricity distribution was managed by Umeme Ltd. from 2005 to 2025 (Twesigye, 2023; Twesigye,
2025al. In Cameroon, electricity distribution is handled by Eneo Cameroon S.A., a private utility
operating under a concession agreement with the government, although this is being cancelled
in 2025 due to longstanding disputes over investment commitments, service quality, and financial
performance (Business & Finance International, 2025). Cote d’lvoire has adopted a privatised model
as well, with the Compagnie lvoirienne d’Electricité (CIE) responsible for distribution under a long-
standing concession with the state [AfDB, 2019; Foster 8§ Rana, 2019).

These arrangements often rely on concessions or management contracts, and in theory, these
models promise efficiency gains and service improvements. In practice, their success hinges on
good governance, regulatory guality, and political support. Umeme’s success was due largely to its
robust contract design, strong governance controls, and political support from the highest political
office. This concession helped to attract private capital and free up fiscal resources to other sectors
while guaranteeing revenue streams to IPPs. Despite its successes, certain stakeholders voiced
concerns about the perceived unfair incentives accorded to the concessionaire at the expense of
electrification goals and affordability issues (Twesigye, 2023).

MEASURING PRIVATE SECTOR PARTICIPATION

To assess the extent of private sector participation in SSA’s electricity sector, this study applies
a weighted model that captures the relative degree of private involvement across the three core
segments of the electricity value chain: generation, transmission, and distribution. The weighting
reflects empirical patterns of private activity, the openness of each segment to investment, and
the institutional conditions that either facilitate or constrain market entry. The weighting is not a
reflection of the guantum of private investments (in nominal terms) or proportion of end-user tariffs,
as these are beyond the scope of this study. The allocation of weights reflects observed patterns of
private sector entry across SSA. In practice, generation accounts for the overwhelming majority of
PSP activity, with IPPs present in most countries, supported by formal contracting frameworks and
investment incentives. PSP in distribution is less common, with the presence of a few concession and
management arrangements. We acknowledge the contribution of previous management contracts
in certain countries like Ghana, Kenya, Liberia, and Tanzania; however, these are excluded in this
analysis due to data limitations. PSP in transmission is rare and typically limited to isolated cases,
with the sector continuing to be dominated by publicly owned and operated systems. The weighting,
therefore, provides a proportional estimate of the relative openness of each segment to PSP across
countries in the region rather than a precise measure of investment volumes.
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Table 1: Score Distribution for Private Sector Participation in SSA’s Electricity
Sector, by Subsector

TOTAL SCORE (ALL INDICATORS) 100%

GENERATION 85%

Share of IPPs in total installed generation capacity

TRANSMISSION 5%

Private sector participation in transmission (0, no; 5, yes)

DISTRIBUTION 10%

Private sector participation in distribution [0, no; 10, yes)

Source: Authors.

The final weighting assigns 85 percent to generation, 5 percent to transmission, and 10 percent
to distribution, as shown in Table 1. For generation, countries are scored based on the percentage
share of IPPs in total installed generation capacity. For transmission, a binary scoring system is
used, whereby countries receive a scare of 5 if there is any form of private sector participation and
0 If there is none. Similarly, for distribution, countries receive 10 points if PSP is present and O if
absent. All data on PSP are recorded from the historical inception of private sector involvement in
each country and subsectar, beginning with the first instance of PSP. For this analysis we exclude
mini-grids, micro-grids, and standalone systems, as there is no consistent, high-quality data on
their presence across SSA, with standalone generation particularly challenging to capture due
to inadequate and fragmented reparting. This weighting provides a realistic approximation of the
structure of private sector participation across the region and allows for a comparative view of how
different countries have engaged the private sector in their electricity sectors. The application of
this model results in & composite index that facilitates cross-country analysis and performance
carrelation, offering a clearer understanding of where and how the private sector is integrated
into power systems across SSA. The outcome of this measurement is presented in Figure 2, which
illustrates the relative intensity of private sector participation across the electricity value chain in
SSA. In the chart, a score of 0 indicates no PSP, rather than missing data.
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POWER SECTOR PERFORMANCE IN SSA

The growth of private sector participation in SSA’s electricity sector has generated widespread debate
over its role in addressing the chronic underperformance of public utilities and in shaping more
functional, equitable energy systems. While the private sector has been actively promoted as a critical
partner in expanding capacity, improving operational efficiency, and mobilising investment, there
remains considerable uncertainty about its actual impact on power sector outcomes. Experiences
across the region have been uneven, with some utilities showing measurable performance gains
under private management, concessions, or partnerships, while others continue to suffer from
inefficiency, debt accumulation, and limited political and consumer trust, even after reform. What
is clear is that a well-defined contract that stipulates roles, risk allocation, responsibilities, and
incentives offers & grounded framewark to measure intended outcomes (Twesigye, 2022).

This section describes the elements of power sector performance against which private sector
participation will be measured. The framewaork is built around six core dimensions: financial viability,
access, affordability, quality of electricity supply, operational efficiency, and decarbonisation (Table
2). These indicators have been selected for their dual relevance: they are central to long-standing
sectar reform priorities and are straongly aligned with public interest outcomes. The analysis is
conducted at the country level across sub-Saharan Africa, using all SSA countries for which reliable
data on the respective indicators are available.

» Financial viability anchors this assessment, reflecting its foundational role in enabling
investment, leveraging capital structure levels, expanding access, improving service guality,
and supporting the energy transition.

= Affordability and access are weighted heavily, recognising the urgency of eguitable and
inclusive electricity provision in contexts of widespread income and energy poverty.

» Reliability highlights the need for a consistent, dependable supply of electricity, while
operational efficiency captures how well sector institutions manage losses and service
delivery.

- Decarbonisation reflects the growing imperative to align energy systems with climate
commitments.

Table 2: Score Distribution for Power Sector Performance

POWER SECTOR PERFORMANCE INDICATORS 100%

FINANCIAL VIABILITY 25%
Share of operating expenses and debt service covered by cash collected from sales

ACCESS 20%
Average of total electricity access and electricity access improvement

AFFORDABILITY 20%
Share of annual income needed to purchase 100 kilowatt-hours (kWh] of electricity

QUALITY OF ELECTRICITY SUPPLY 15%

System Average Interruption Frequency Index [SAIFI], System Average Interruption
Duration Index [SAIDI), and frequency of voltage fluctuations

OPERATIONAL EFFICIENCY 10%
Technical (transmission and distribution] efficiency and technical efficiency improvement 5%
Non-technical efficiency (billing and collection rate) 5%
DECARBONISATION 10%

Share of renewable energy generation (including hydropower] in total electricity generation

Source: Authors.
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FINANCIAL VIABILITY

Financial viability is the cornerstone of electricity sector performance, as it underpins the sector’s
ability to sustain service delivery, expand access, and drive long-term investment. It reflects whether
a utility can meet its operating and finencial obligations through its own revenue generation. It
determines not only whether utilities can sustain service delivery and infrastructure investments,
but also whether they are capable of attracting private capital effectively as well as their ability
to meet debt obligations [Trimble et al., 2016). In this analysis, financial viability is assessed as
the share of operating expenses and debt service covered by cash collected from electricity sales
(World Bank, 2025b]. This metric captures the basic solvency of a utility and its ability to finance
its operations without recourse to continuous state subsidies or debt accumulation. Scores are
normalised between 0 and 100, where higher values indicate stronger financial performance. This
approach provides a clear and comparative snapshot of utility financial health across SSA.

ACCESS

Electricity access [based on household connection] remains one of the most fundamental indicators
of development and a central measure of progress in SSA’s power sector (IEA, 2022; World Bank,
2023a). To evaluate access outcomes, this study adopts a composite index that accounts for both
current levels of electricity access and the rate of improvement over the past decade. Specifically,
electricity access is measured as the mean average of two variables: the national access rate (as a
percentage of the population] and the percentage change in that rate over the past 10 years. This
dualapproach captures not only the extent of access at a given point in time, but also the momentum
of progress, offering a more dynamic and context-sensitive view of how energy systems are evolving.
Electricity access Is included in the broader performance framework because it represents a core
outcome of any successful electricity sector reform. Moreover, including access in the performance
index ensures that outcomes are assessed not only in terms of commercial or institutional metrics,
but also in terms of the sector’s contribution to national development goals.

AFFORDABILITY

One of the most immediate and contentious consequences of PSP reforms has been their impact
on electricity affordability (AfDB, 2019). As cost-reflective tariffs and commercial operations replace
subsidised public models, concerns have intensified over whether low-income consumers are being
priced out of access to essential energy services. Affordability is a core dimension of energy justice
and a criticalindicator of whether electricity sector reforms are delivering inclusive outcomes (Kojima
§ Trimble, 2016].

While PSP can improve cost recovery and reduce inefficiencies via adoption of commercial practices,
it often results in tariff increases, particularly in countries where prior public subsidies and
infrastructure deficits masked the true cost of service [Trimble et al., 2016). In such contexts, the
burden of reform is freguently borne by consumers, many of whom face stagnant incomes, volatile
prices, and weak consumer protections. The affordability of electricity thus becomes not only a
technical issue but a politically and socially charged measure of reform legitimacy [Asantewaa et
al., 2023].
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To assess the impact of PSP on affordability, this study adopts a standardised measure based on
the share of income required to purchase a basic electricity bundle. Specifically, affordability is
calculated using the following formula:

- _ Average Tariff (US$/kWh)
Af fordability Index = GNI per capita (USS) x 100

This index estimates the percentage of an individual's annual income (epproximated by gross
national income per capita) needed to purchase 100 kilowatt-hours [kWh) of electricity. Both the
tariff and income variatbles are adjusted using country-specific purchasing power parity conversion
factors (World Bank, 2021a, 2021b, 2021c]. This adjustment enables mare accurate cross-country
comparisons by accounting for gifferences in local cost of living and purchasing power. A lower score
indicates better affordability, while a higher score reflects a greater financial burden on consumers.
Furthermore, each country’s score is normalised on a 0-100 scale, where a value of 0 represents
the least affordable electricity bundle in the sample, and 100, the most affardable. The adopted
approach facilitates consistent, macro-level comparisons across different income contexts and
tariff regimes but has limitations of assuming uniform income distribution. Nevertheless, it offers
valuable insight into the cost implications of PSP for end-users.

QUALITY OF ELECTRICITY SUPPLY

The quality of electricity supply is a fundemental component of overall power sector performance,
capturing not only the operational reliebility of the grid but also the day-to-day experience of
consumers [Balabanyan et al., 2021; Twesigye, 2022). Including quality of supply in this performance
framework is essential because it reflects the effectiveness of electricity delivery in practical
terms. In this study, electricity supply quality is measured using data from the World Bank’s Quality
of Electricity Supply database, which combines information on the System Average Interruption
Duration Index [SAIDI), the System Average Interruption Freguency Index [SAIFI), and the frequency of
voltage fluctuations experienced within national electricity networks (World Bank, 2018]. Countries
are rated on a standardised scale from 1 to 7, where 1 indicates extremely unreliable supply and 7/
indicates highly reliable, stable electricity service. This composite score captures both the technical
performance of grid infrastructure and the lived reliability of electricity supply among consumers.
Scores are normalised between 0 and 100, where higher values indicate more reliable electricity
supply. This indexing allows for a consistent, intuitive comparison across national contexts, helping
to identify both leaders and laggards in service quality.

OPERATIONAL EFFICIENCY

Operational efficiency is another fundamental measure of electricity sector performance, capturing
how effectively utilities canvert generated electricity into billed, collected revenue. It encompasses
both technical efficiency, often measured by system losses, and commercial efficiency, reflected in
billing and revenue collection practices [Balabanyan et al., 2021; Foster & Rana, 2019; Trimble et al.,
20186). The operational efficiency score for each country is calculated as the average of two main
components:

= Technical efficiency, measured through transmission and distribution losses as a percentage
of electricity output, and the percentage improvement in these losses over the past 10
years [Warld Bank, 2022); and
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*Non-technical efficiency, captured by the collection rate, the proportion of billed electricity
revenue that is actually collected by the utility [Warld Bank, 2025b). However, there are other
implicit efficiencies related to optimal staffing numbers and complaint resolution time, and
connection time.

Both technical and non-technical efficiency scores are first normalised to a 0-100 scale. Their
average is then calculated and also normalised to the same scale to derive the final operational
efficiency score. By combining both the level and change in technical performance with real revenue
collection outcomes, this method provides a comprehensive view of how well utilities are managing
their netwaorks and customer interfaces.

DECARBONISATION

Decarbonisation has emerged as a defining criterion in the assessment of electricity sector
performance, particularly in the context of growing climate vulnerability, energy security challenges,
and international commitments to reduce carbon emissions. As the global energy transition
accelerates, SSA countries are increasingly expected to expand access and meet rising demand
while also aligning their generation partfolins with low-carbon development pathways. This has
placed renewable energy, particularly solar, wind, and hydropower, at the centre of national electricity
strategies and donor-supported reform agendas (Trotter et al., 2022]. In this study, decarbonisation is
measured as the share of renewable energy in total IPP electricity generation. This indicator captures
the extent to which IPPs are contributing to the move from fossil fuel dependence toward cleaner,
more sustainable energy sources. However, it should be noted that different African countries are
endowed with different energy resources. As countries pursue national development goals, aim to
industrialise, address limitations in technology transfer from the global North, and strive for universal
energy access, adopting technology-agnostic solutions that combine multiple technologies is a
more practical approach thanrelying on a one-size-fits-all model [Trotter et al., 2022). What matters
is that the share of renewables in the energy mix is growing annually by orders of magnitude.

MEASURING POWER SECTOR PERFORMANCE

This study caonstructs a composite index of power sector performance based on the six developed
dimensions, providing a balanced view of sectoral performance across countries. The final
performance score, as shown in Figure 3, is computed as the weighted average of these indicators.
Only countries for which deta is availeble acrass all six dimensions are included in this analysis to
ensure consistency when correlating data with PSP. The analysis also tested reasonable alternative
weighting schemes for the index and found that variations in weights did not meaningfully affect the
reletive perfarmance rankings of countries or the overall conclusions.
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Figure 3: Power Sector Performance Ranking in Sub-Saharan Africa
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THE IMPACT OF PRIVATE SECTOR
PARTICIPATION ON SSA’S
ELECTRICITY SECTOR

By approaching PSP as & variable rather than a fixed solution, this section aims to move beyond
simplistic comparisons of public versus private and instead examine under what conditions, and
in which forms, private sector engagement has contributed to or detracted from the functionality,
resilience, and equity of electricity systems in SSA. Beyond descriptive analysis, this section also
introduces a quantitative approach to correlating PSP levels with sector performance. Where relevant,
the analysis draws on brief illustrative examples to reinforce patterns, both positive and negative,
that emerge from the data.

THE RELATIONSHIP BETWEEN PSP AND ELECTRICITY SECTOR
OUTCOMES

To examine the relationship between private sector participation and electricity sector outcomes,
as illustrated in Figure 4, this study employs Pearson’s correlation coefficient (Schober et al., 2018].
This method allows us to identify the linear strength and direction of association between the
extent of PSP, measured through a composite, weighted index across generation, transmission, and
distribution, and the set of performance metrics covering financial viability, access, affordability,
quality of electricity supply, operational efficiency, and decarbonisation. The Pearson correlation
coefficient ranges from -1 to +1. A velue of +1 indicates a perfect positive carrelation, where
increases in one variable are associated with increases in the other; a value of -1 denotes a perfect
negative carrelation; and a value of 0 reflects no linear relationship.

Figure 4: Mapping PSP Engagement to Power Sector Performance Indicators
Private Sector Participation Power Sector Performance
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In this analysis, the overall correlation between private sector participation and aggregate power
sector performance is +0.384,“ indicating a moderate positive relationship. However, the result falls
slightly below statistical significance®(Field, 2017, primarily due to incomplete data coverage across
all perfarmance sub-indicators for a significant number of countries. Overall, the PSP-performance
relationship implies that, on average, countries with nhigher levels of PSP tend to perform better
across the combined performance dimensions used in this study compared with those with lower
levels. When broken down into individual performance metrics as seen in Figure 5, the strongest
positive carrelation appears between PSP and operational efficiency, with a coefficient of +0.557*.
Nevertheless, experience suggests that countries with greater private involvement do not always
exhibit lower transmission end distrioution losses or higher collection rates. For instance, Uganda’s
private concession model under Umeme led to improvements in billing and loss reduction (Trimble
et al., 2016; Twesigye, 2022), while Nigeria's privatised DisCos have struggled to replicate similar
gains due to governance and regulatory weakness as well as financing gaps (AfDB, 2019). Loss
reduction is independent of regulatory interventions. While operational efficiency is driven by reform
improvements in the transmission and distribution segments of the power sector, its observed
carrelation with PSP appears to be catalysed by the presence of IPPs, as discussed in Section 4.2.

Figure 5: Extent of Correlation between Private Sector Participation and Power Sector
Performance Indicators
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A moderate positive correlationis also abserved between PSP and urban electricity access (+0.324*)°
and reliability (+0.301). These findings suggest that private participation may be contributing to
greater service availability, particularly in higher-density and commercially viable areas where

“ Al carrelational coefficients will be followed by an asterisk to indicate statistical significance at the 95% confidence
level. The absence of an asterisk indicates the correlation is not statistically significant at this level. Greater detail is available
in the appendix.

° Statistical significance is a measure used in hypothesis testing to determine whether a result is likely due to chance or
reflects a true underlying relationship in the data. It is typically assessed using a p-value, with the most commonly used
threshold being p < 0.05, corresponding to a 95% confidence level, meaning there is less than a 5% chance the result is due
to random variation. Stronger evidence is indicated by p < 0.01 (99% confidence), while p < 0.001 reflects very strong evidence
of significance at the 99.9% confidence level.

® All correlational coefficients will be followed by an asterisk to indicate statistical significance at the 95% confidence level.
The absence of an asterisk indicates the correlation is not statistically significant at this level. Greater detail is available in
the appendix.
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private operators are more likely to invest, though experiences indicate that access could be a
function of broader structural and policy factors, including strong public coordination, rather than
the absence or presence of PSP, as in the case of Kenya. In terms of reliability, countries such as
Namibia have leveraged private generation to stabilise power supply in targeted segments of the
grid, whereas countries like Nigeria experience frequent outages despite privatising its distribution
network infrastructure (AfDB, 2019). Overall, these mixed experiences indicates that the direction
of the relationship should be interpreted carefully. In many cases, private actors are more willing to
enter markets where grid availability and stability are already relatively high or where contractual
guarantees and grid management capebilities support consistent delivery. In this sense, correlation
does not imply causation; improved urban access and reliability may not be the outcome of PSP
but rather the condition under which it occurs, often shaped by broader governance and policy
factors. Indeed, both access and reliability can be improved with or without PSP, depending on the
effectiveness of underlying institutional and policy framewaorks.

The correlation between PSP and rural access is weaker, at +0.212, and even lower for overall access
at +0.193, though neither of these relationships meets the conventional threshold for statistical
significance. However, the relationship suggests that while PSP may support access expansion in
certain contexts, particularly through grid-connected solutions, it has not been a decisive driver of
electrification for underserved rural populations. Precisely put, electrification is independent of PSP
measures and requires additional policy, planning, institutional, and funding interventions. Similarly,
financial viability (+0.170) shows only a weak and statistically inconclusive association with PSP. This
lends support to the view that private capital does not always drive improved sector solvency. For
example, Mauritius has attracted PSP in part due to its strong financial and regulatory environment
(Kruger & Alao, 2024). In contrast, Ghana pravides a cautianary example of how uncoordinated IPP
deployment can contribute to fiscal stress. A wave of take-or-pay IPP contracts led to overcapacity
and unsustaineble financial obligetions for the state utility, undermining overall sector viability
(Ackah et al., 2021]. However, a well-managed PSP combined with competition will result in positive
financial viability.

Affordability (+0.108)” and decarbonisation (+0.091] show the weakest correlations with PSP, and these
associations do not meet the threshold for statistical significance. This result suggests that overall,
private sector participation, to date, has had minimal influence on improving electricity affordability
or driving low-carbon transitions. However, as later discussed in Section 3.2, when disaggregated by
subsector, a more differentiated picture emerges: PSP in transmission and distribution demonstrates
a higher positive carrelation (+0.268) with affordability, pointing to a possible link between private
involvement in these segments and improvements in revenue collection, loss reduction, or operational
efficiency. Nevertheless, affordability may remain an area where sustained public policy intervention
is required, irrespective of the level of private sector involvement. Decarbonisation appears to be a
lagging area of impact for PSP, with visible results likely to emerge over the longer term. While some
IPPs have entered the renewables space in countries like Namibia and South Africa, often spurred
by structured procurement programmes and declining technology caosts, the overall contribution of
PSP to decarbonisation remains marginal (Kruger § Alao, 2024). Tracing decarbonisation efforts in
some SSA countries present a learning curve, with impacts potentially appearing over an extended
timeframe.

7 All correlational coefficients will be followed by an asterisk to indicate statistical significance at the 95% confidence level.
The absence of an asterisk indicates the correlation is not statistically significant at this level. Greater detail is available in
the appendix.
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INTERROGATING THE IMPACT OF PSP ACROSS ELECTRICITY
SUBSECTORS

While aggregate analysis shows a moderate positive relationship between private sector participation
and power sector performance, a mare nuanced picture emerges when disaggregating by subsector.
Specifically, the impact of PSP varies markedly between generation, transmission, and distribution,
reflecting both structural characteristics of the power value chain and the differential ease of private
engagement across these segments. Figure 6 illustrates this divergence clearly. The PSP impact
curve for generation (IPP) shows significantly stronger positive carrelations across key performance
metrics [mainly security of supplyl. By contrast, the PSP curve for transmission and distribution
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