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Overview

The rate of access to electricity in Sub-Saharan Africa (hereafter Africa or SSA)
is substantially lower than what it could be, considering levels of income and
the electric grid footprint. This lack of access to electricity imposes significant
constraints on modern economic activities, provision of public services, and
quality of life, as well as on adoption of new technologies in various sectors such
as education, agriculture, and finance. Not only is the 43 percent access rate
much lower than that in comparable regions (as well as the global access rate of
87 percent), but the total number of people without electricity has increased in
recent decades as population growth has outpaced growth in electrification.
Furthermore, the access rate is much lower in rural Africa (25 percent).

Uptake and Demand, Often Neglected, Are Key to
Addressing Access Deficits
Contrary to common perception, demand-side challenges are as much or more
of an obstacle to greater electrification than supply-side constraints. The share
of households that live near the electric grid but that are not connected is high,
with a median uptake of only 57 percent for 20 countries for which comparable
Living Standards Measurement Study (LSMS) data are available. This low
uptake is a critical reason for the access deficit. Uptake rates vary across countries; they are high in a few countries such as Cameroon, Gabon, Nigeria, and
South Africa, and very low in other countries including Liberia, Malawi, Niger,
Sierra Leone, and Uganda. Uptake rates vary within countries, too, with a high
concentration in urban and peri-urban areas. For example, only the central
region of Uganda, which includes the capital, Kampala, has an uptake rate
exceeding 50 percent (Blimpo, Postepska, and Xu 2018). A study conducted in
150 communities in western Kenya finds that electrification uptake remained
very low, including for relatively well-off households, averaging 6 percent for
1
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households and 22 percent for businesses (Lee et al. 2016). Similarly, an evaluation of a large electrification project in Tanzania finds that the number of
new connections was less than one-third of what was initially projected (Chaplin
et al. 2017).
Demand and supply constraints to electricity access are interlinked. However,
a significant share of the access gap can be explained by demand factors that vary
in importance across countries. An analysis of 31 countries in Africa (Blimpo,
Postepska, and Xu 2018) reveals that pure demand-related factors account for
about two-fifths of the access gap, with significant variations across countries and
subregions. Demand considerations account for 56 percent of the overall constraint in lower-middle-income countries, compared with 30 percent in lowincome countries, where infrastructure development lags further behind.
To make electricity expansion financially viable and to encourage investment, uptake and utilization need to be higher. For example, if all households
living within range of the electrical grid were connected to the grid, access rates
would be well over 60 percent, on average, in Africa and nearly double the current rate in many countries. Why are these households not connected, and what
kind of incentives would get them connected? This situation underscores the
need for a deeper understanding of demand-side constraints to uptake.
Low uptake is affected by the maximum amount people are willing to pay. For
example, when households in Rwanda were offered three price and payment
options, 88 percent did not accept any of the options. When disaggregating the
results by social and economic status using a wide range of variables, uptake was
low nearly across the board. Similarly, willingness to pay in Liberia fell from
90 percent to 60 percent when the connection charges moved from zero to US$10;
it fell to about 10 percent when the proposed connection charges exceeded US$50.

While Removing Key Demand Barriers Can Bring Some
Gains in Access, Most Are Often Symptoms, Not Root
Causes of Low Access
Uptake is not always feasible for consumers because they face multiple constraints. Framing the demand for electricity in Africa from the standpoint of
basic consumer theory helps organize potential constraints to uptake under
three related categories: (1) price, (2) household income, and (3) the expected
benefit from electricity uptake.

• Connection charges and the process of getting connected are critical entry point

barriers and suggest an important policy lever for higher uptake, but they are
often not fully understood. Connection charges are, on average, high relative to
the level of income in most countries. Additionally, based on evidence from
10 countries in Africa focusing on recently connected households, other
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factors play a role: (1) the connection requirement and process are often standard and not designed to alleviate the constraints that the poor face; (2) the
process entails long waiting times, often exceeding 10 weeks; and (3) although
the cost of connection is often thought of as fixed, there are significant variations across households within the same country when wiring and transaction
costs are considered. The variation tends to be regressive, thus exacerbating
affordability for the poor (Blimpo et al. 2018).

• Although the level of income matters for uptake, income flow and predictability

are tied to households’ willingness to connect to electricity services. A recurring
payment of even a small amount can constitute a major problem for households that generate their income on an irregular basis. Prepaid meters can
play a crucial role in circumventing this constraint. Flexible mechanisms for
bill payment, mirroring income fluctuations, could further address this issue.
• Electricity connection via conventional AC (alternating current) supply requires
minimum building standards that many existing houses do not meet. There are
technologies, such as ready boards, that make it possible to connect even
substandard houses. Coordination between regulators in the housing and
electricity sectors can help ensure that the requirements for building permits
conform to the standards required for electrical connection.

Without Addressing Structural Challenges, Utilities Will
Continue to Face Financial Disincentives to Streamline
and Remove Access Barriers
Increasing uptake more rapidly will require that challenges caused by belowcost tariffs be resolved. In most countries in Africa, connecting an additional
household is unprofitable, diminishing utilities’ incentives to streamline the
connection process and remove access barriers. Distribution utilities in most
African countries would incur losses from adding one more consumer at the
lifeline tariff (without considering connection costs or other charges). Evidence
suggests that without raising tariffs, distribution utilities in many countries cannot break even with connection fees lower than US$200. Under these conditions, high connection charges and low access result from regulated electricity
tariffs that are not high enough and from low consumption.
Even when access is achieved, consumption levels in Africa are low, meaning
that users are getting only limited benefits and utilities cannot recover their
costs. Per capita residential consumption of electricity averaged 483 kilowatt
hours in 2014, which is roughly the amount of electricity needed to power a
50-watt lightbulb continuously for a year. Both the access rate and consumption
level are lower than they should be when countries in Africa are benchmarked
against countries from other regions with similar levels of income per capita.
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Sustained Development Gains Can Only Be Achieved by
Focusing on Enhancing Economic Impact through Firms
and Productive Uses
Sustained progress in electricity access will need to go hand in hand with job
creation and income generation. Productive uses of electricity enhance firms’
and households’ ability to pay. High capacity and reliable electricity are needed
for productive uses that generate economic impact and financial benefits for the
utility. Technological progress may soon allow off-grid electricity systems, particularly those that can be powered by efficient motors, to provide enough electrical capacity for productive uses at a significantly lower cost. Off-grid systems
would provide an opportunity for many African countries to leapfrog economic
development, particularly in rural areas. Even though alleviation of demand
constraints will increase uptake, a large share of the population still cannot
afford to connect or use a reasonable amount of electricity, let alone purchase
appliances that can help generate income. Accordingly, it is essential to think
beyond uptake and promote productive use through the provision of reliable
electricity with adequate capacity. Electrification plays a crucial role in creating
opportunities for income-generating activities. Without electricity contributing
to job creation and rising incomes, the overwhelming majority of the population cannot afford meaningful usage with their current level of income. Aligning
electrification rollout to job creation is also a crucial way to attract more investment and improve the financial viability of the sector.

Prioritizing Reliability Would Boost Uptake and Enhance
Economic Impact
Households and firms endure several hours a day without access to power.
Even in instances in which power is available, brownouts are prevalent, thereby
limiting end users’ potential utilization of electricity. In Liberia, more than half
of connected households report that they never have electricity. Sierra Leone
and Uganda also have severe reliability challenges, with more than 30 percent
reporting never having electricity despite being connected to the grid. In some
countries—including Burundi, Ghana, Guinea, Liberia, Nigeria, and
Zimbabwe—more than half of connected households reported receiving electricity less than 50 percent of the time in 2014.
The cost of electricity in Africa is the highest in the world, yet regulated
tariffs are often below cost-recovery levels, contributing to reliability challenges.
The maintenance and investment needed to provide reliable services are constrained. In 25 of the 29 countries in Africa with recent data, less than one-third
of firms have reliable access to electricity. More than two-thirds of firms in these
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countries experience electricity outages, with direct implications for their
operations.
Reliable electricity can contribute to increasing uptake. Reliability of electricity is positively associated with uptake across and within countries. Countries
with high uptake of electricity also tend to have a higher level of reliability and
vice versa. Investment to address reliability should be given higher priority
because poor quality poses a significant constraint on economic impact as well.
The quality of services may be worse than what is perceived, and differences in
the level of quality mirror income inequality. Without adequate quality, the economic impact of electricity will be significantly constrained even when all complementary factors are in place. Low economic impact caused by inadequate
quality will also contribute to keeping demand and uptake low. This effect is also
true for off-grid electricity solutions, where capacity, durability, and reliability
are crucial to household uptake.
Impact is affected by reliability. Analysis of firm data indicates that for
every percentage point increase in the frequency of electricity outages experienced by firms, output declines by 3.3 percent. Similarly, the effect on firms’
revenue is nontrivial: a percentage point increase in outage frequency results in
a 2.7 percent loss in firm revenue.
Countries in Africa could increase tax revenues by more than 4 percent per
year solely by resolving issues related to the reliability of electricity. The provision of quality infrastructure services, such as reliable electricity, is a mechanism through which governments in developing countries can enhance tax
revenues. Evidence suggests that connection to the grid can potentially signal
government’s commitment to the provision of social infrastructure and services
and thereby reinforce the sense of an implicit fiscal pact between citizens and
their governments. The impact of the reliability of electricity on taxation occurs
through two channels: the effect on citizens’ incentive to pay taxes, and tax
revenue losses caused by the negative impact of outages on the productive sectors of the economy.

Provision of Complementary Factors Is Needed to
Maximize the Economic Impact of Reliable Electricity
Electrification policies should transition from a stand-alone power sector concern to a more coordinated approach whereby the provision of electrification is
complemented with other necessary infrastructure and access to public services. The provision of electricity should be accompanied by elements such as
market access and financial services, which will ensure that the various segments
of the local economy function effectively to stimulate economic development.
A more coordinated approach should be adopted in which increased
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electrification is complemented by the infrastructure and access to public
services necessary to enhance the economic impact. Investment should not target electrification alone; it should be coordinated with investments in the provision of complementary factors.
New data on Rwanda find that skills and access to markets have a positive
effect on the impact of electricity for job creation in the nonfarm sector. Access
to credit and public services spurs the impact of electricity in boosting household incomes from farm and nonfarm sources. Skills training programs and the
removal of barriers to market access will increase entrepreneurial activities so
that electricity services can be better exploited for productive use. The identification of the drivers of economic impact should motivate future research to help
inform policies and strengthen the rationale for the rollout of electrification as
well as the sequencing of investments for electrification and its complementary
factors.
Electrification must also be equitable between urban and rural areas. Many
rural areas have significant untapped economic potential—off-season farming
and value-added agro-processing—that could be unleashed through the provision of electricity. This discrepancy is all the more relevant given that, in many
African countries, the majority of the population resides in rural areas and the
agriculture sector employs the majority of the labor force.

Key Overarching Policy Implications
Electrification is a long-term investment that lays the foundation for development. Countries that have the financial capacity should plan and roll out electrification without delay. Electrification in Africa needs to focus on enhancing
the economic capabilities of communities as the best way to achieve faster and
sustainable development progress while addressing broad challenges (including
affordability, low consumption, and financial viability of utilities) and ensuring
equitable provision between urban and rural areas.
Rapid progress in electrification requires that governments rethink their
strategies for the sector based on the key fundamental principles discussed as
well as being conscious of key trends that may affect electrification rollout.
Experiences elsewhere suggest that the centerpiece of successful
electrification rollout is preparation and implementation of a national electrification strategy addressing in a systematic and coordinated manner the institutional, technical, and financial aspects involved in electrification. A recent study
(World Bank 2017) finds that only half of 35 countries in Africa have officially
approved electrification plans. An adequate regulatory framework will also help
attract investment to fill the gap where public funding falls short. Many of the
poorest performers in an index measuring electricity regulation are in Africa,
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suggesting that institutional reform and human and financial capacity assistance are needed. Additionally, Africa is faced with key megatrends that need
to be factored into electrification efforts, specifically urbanization, technological
change, and regional integration, as well as climate change. Significant uncertainty surrounds the evolution and timing of these factors, which complicates
electrification planning. All power sector planning and development should
take into account the extent and impact of these trends.
Several essential policy considerations must be addressed for boosting
access, increasing uptake, improving reliability, and raising impacts
(see figure O.1).

• Recognize that electrification is a long-term investment and a necessary input

for economic transformation. Plans to increase access should not be evaluated
based only on short-term benefits. African countries have underinvested in
electricity, even though in many countries, rents from natural resources
could be an essential source for financing electrification. The short-term
benefits of electrification are unlikely to cover its costs; in the long run, however, electrification is a key driver of economic transformation. Delaying
electrification has a high opportunity cost because the lack of electricity
impedes modern technology adoption and lowers the quality of delivery of
services such as health care, education, and other public services. It may also
negatively affect how urbanization unfolds. Hence, it is important to find
ways to finance the upfront costs of electrification that may not yield shortterm results. In this regard, electrification may be viewed as a time-consistent
way to save or invest natural resource proceeds for future generations.

• Address demand constraints at all stages of the electrification process.

Addressing demand constraints is essential to raising uptake. Households in
Africa often cannot afford connection fees and consumption tariffs because
of lack of adequate and regular income. Households face other demand constraints such as inadequate housing quality and costs associated with internal
wiring—in addition to the inability to afford appliances that need electricity.
Some of these constraints can be addressed by the deployment of technologies such as smart meters, prepayment solutions, and ready boards to circumvent housing quality requirements. Better application of lifeline
tariffs can also help: some middle- and high-income households are on
reduced tariffs even though they could afford to pay more, while those
sharing a connection are not benefiting from lifeline tariffs. Also, well-off
households and firms might be willing to pay more if reliability were
improved. However, it is important to recognize that these constraints are
often symptoms rather than root causes of low uptake. Addressing the root
causes will require focusing on enhancing economic impacts, with the following considerations:
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Figure O.1 A Framework for Addressing the Electricity Access Deficit in Africa
Access deficit
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Low
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Targeting symptomatic barriers
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Reliability
Uptake <60%
Complementary
factors
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uptake
and access
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utilities

• Target and promote productive use so that electrification will raise house-

hold income, enhance household ability to pay, help the financial viability
of utilities through higher consumption, and feed back into public
finances through taxes for reinvestment. This goal will, however, require
reliability and the provision of complementary factors.
• Prioritize reliability, whenever access is provided, because reliability will
be crucial if electricity provision is going to pay for itself. Access rates
alone should not be the sole measure of progress because universal access
may not deliver its full promise if quality and reliability continue to be
poor, with a significant strain on economies in Africa and the livelihood
of their people.
• Coordinate with other sectors to take advantage of complementarities and
the provision of appropriate inputs to productive economic activities. For
example, coordinating with development initiatives (road infrastructure
investment, access to finance, skills development, public service delivery,
for instance) could help prioritize where to provide electricity and thereby
amplify its economic impact. Technology, such as geographic information
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system mapping techniques, can be leveraged to improve geospatial planning for electrification rollout.
• Take advantage of recent technological advances in off-grid solutions to strategically promote productive uses, especially in rural areas. This objective can
be achieved through the adoption of cost-effective solar solutions that can
provide sufficient capacity and reliability to support income-generating
activities such as off-season farming, value-added agro-processing, and promoting other small businesses (for example, hairdressers, eating establishments, tailors, and others).
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