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A B S T R A C T

Energy poverty, understood as the lack of access to adequate and sufficient energy services, constitutes a severe
development problem for the African continent. Even though several policies and alleviation measures have been
implemented in the last few decades, African countries still face multiple challenges. Therefore, this paper aims
to identify these challenges related to energy poverty alleviation in Africa and the suitable solutions to address
them. Using a mixed methods approach, involving a bibliometric analysis and a survey of involved actors, the
study identifies the current constraints, obstacles and measures to address the problem in African countries.
Findings point out to governance-related issues, including corruption and poor policy implementation, as the
most indicated reasons for energy poverty in Africa, more than technological, financial, and policy issues. The
results also confirm the fact that energy poverty has various roots and addressing it needs to take into account
challenges related to outdated infrastructure, limited accessibility, and high prices. Moreover, there is often a
lack of awareness about the benefits of renewable energy sources and energy-efficient practices, which suggests
research in this field is also needed. The novelty of this study resides in the fact that it reviews the literature on
the topic, describes its variables associated with the problem, and presents the views and perspectives from
people familiar with the topic. The insights from this research can inform policymakers and infrastructure
planners, helping them to prioritise investments and design interventions that address the root causes of energy
poverty and its various manifestations.
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1. Introduction

It is well known that energy is key to our everyday life but millions of
people in Africa do not have access to it [1]. The former United Nations
Secretary-General, Ban Ki-moon, rightly described it as follows: “Energy
is the golden thread that connects economic growth, increased social
equity, and an environment that allows the world to thrive” [1]. Energy
is not only essential for ensuring basic social services, food security, and
women and vulnerable empowerment, but also for industrialisation,
general economic development, and good governance [2]. Although
there are various initiatives to ensure the achievement of universal en-
ergy access, many people lack access to modern energy, especially in
developing countries where per capita income is low, hence low stan-
dards of living with a very high burden of unemployment and poverty.

In this context, energy poverty is a concept that encapsulates the
inability to access safe, convenient, and affordable energy at the
required and adequate quality and quantity when needed [3,4]. The
absence of a choice of the type of energy to consume is, in a way, a
manifestation of energy poverty [5]. This can take different forms,
including the lack of access to modern and clean energy services, the
lack of reliability, concerns about the affordability of access and the
determination to unshackle oneself from the natural resource curse [6].
While energy poverty is totally connected with aspects of the provision
of energy services, its ramifications extend to critical areas such as
health, education, and social well-being, with implications for energy
justice [7]. In this context, energy poverty remains intertwined with the
broader and multi-faceted problem of poverty in general [7]. Today, it is
widely acknowledged in legislation, policy, and research that energy
poverty, spread across all regions globally, is one of the biggest 21st
century challenges humanity is facing [9,10]. Energy poverty spurs five
energy transition trajectories to energy access, energy transition, and the
enabling of energy-realted Sustainable Development Goals (SDGs), en-
ergy fintech, and energy innovation with Artificial Intelligence (AI)
analytics [8,9]. The energy poverty concept has also been changing over
time due to technological innovations and the attention of the interna-
tional community and researchers [10].

Assessing energy poverty is the crucial trigger for unleashing advo-
cacy, awareness diffusion, and concrete commitments on the five energy
trajectories towards SDG 7 by 2030 and carbon neutrality by 2050 [11].
Energy poverty is, indeed, closely related with energy justice and energy
security: vulnerable countries and vulnerable socio-economic groups are
the most endangered [12,13,14]. However, it is imperative to note that
energy poverty is not happening only in developing countries but is a
global issue. To tackle it and ensure energy justice for all, institutional
quality and regulation are paramount [15]. Good governance and the
rule of law can boost entrepreneurship and create positive loops,
accelerating electrification even in the most remote rural areas of the
poorest world regions [16].

Africa is particularly affected by energy poverty – especially in sub-
Saharan Africa – which adds to its many other development challenges.
Not only does this negatively affect the continent, but it also contributes
to the global threat regarding sustainable development and climate
change [17]. Alarming inequality in Africa also affects energy security
[18]. Energy security, as indicated by [19], has a contextual and dy-
namic definition that should be revisited periodically. According to the
International Energy Agency [20], uninterrupted availability of energy
sources at an affordable price”, and the context of vulnerability is also
considered by [21] in their broader definition of energy security as “low
vulnerability of vital energy systems”. About 44 % of the 1.2 billion
people worldwide who are without access to modern energy are in Af-
rica, and about 548 million people had no access to electricity in 2018
[22,23,24]. Nevertheless, energy access figures in developing nations
are improving [14]. This evidence is due to several factors, including the
rapid technology and business diversification that occurred in the last
few years in developing economies, and expanding local electricity ac-
cess [10]. In this transition, sub-Saharan Africa is one of the hottest

regions. However, electricity access in rural areas of Africa is still low
[25]. Electrification of remote areas of poor regions – especially
mountainous ones – is the crux for ensuring long-lasting development
for these communities [26,27].

Given the context of energy generation, distribution, and access in
Africa, we describe the energy poverty challenge in this region. The
energy poverty pattern in Africa faces the popularity of carbon-benign
renewables vis-à-vis emission-spewing fossil fuel-based energy. In this
respect, the present paper aims to identify: a) the challenges related to
energy poverty in Africa and b) the policies and tools that may be
deployed to address them. To do so, it digs into the literature concerning
energy and the energy poverty context in Africa, and it implements a
bibliometric analysis and an exploratory online survey that strove to
identify current constraints and opportunities across a set of developing
countries in Africa.

The paper is structured as follows. Section 2 and Section 3 give an
overview of the energy context and energy poverty situation on the
continent. Section 4 describes the characteristics of the bibliometric
analysis and online survey. Section 5 discusses and synthesises the re-
sults, and Section 6 presents the general conclusions and implications of
the study.

2. The energy context in Africa

The 2019 Africa Energy Outlook [28] is the fifth comprehensive
report exclusively dedicated to Africa by the International Energy
Agency (IEA), a testament to Africa’s strategic place on the global en-
ergy map [29]. Surrounding the report’s extensive analysis is an energy
context fraught with dichotomies between potential and realisation,
between the North and South of the Sahara, between urban and rural
areas, as well as between female and male households. This context is
best understood by looking at the energy value chain in Africa, from raw
resources to energy access. Even as Africa is characterised by diversity,
contextually challenging issues such as corruption and weak governance
remain common in many African countries.

2.1. Energy resources and production

All conventional fossil fuels are available on the continent. Africa
houses less than 10 % of the global oil reserves, but this share has been
on an upward trend since the 1980s [30]. Natural gas is mainly found in
North and West Africa [31]. While covering half of the energy needs in
North Africa, natural gas remains a niche fuel south of the Sahara,
occupying 5 % of the energy mix [28]. The continent holds about 4 % of
the global coal reserves, mainly concentrated in South Africa [31].
Meanwhile, three of the world’s largest uranium reserve-holders are
African countries: Namibia, Niger and South Africa. Nuclear energy is
only used in South Africa [28].

Large hydropower plants are installed across Africa, accounting for
half of the electricity generation in sub-Saharan Africa [3]. The Central
African region benefits from an extensive hydrological network, being
home to the powerful Congo River. The hydropower potential in DR
Congo alone is estimated at 100 GW, which drives the plan to develop
the 44 GW Grand Inga Dam [32]. Should the plan materialise, the Grand
Inga Dam could provide electricity to half of the continent [32]. The
continent is also rich in biomass resources that are generally burned in a
traditional and inefficient manner. Biomass represents more than 60 %
of Sub-Saharan Africa’s total energy supply [23,28]. Large-scale elec-
tricity production from biomass is limited because it is more expensive
than power generation from gas and hydropower [28].

Africa holds considerable untapped renewable energy resources
[23]. While renewable energy contributes to less than 25 % of the
continent’s energy [33,34] production, the installed capacity is rapidly
increasing, increasing from 28 GW in 2010 to 50 GW in 2018 [28,34].
Africa’s wind energy potential is substantial but diversely distributed,
with most resources found along the northern and southern coasts and
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close to mountain ranges [31]. The total installed wind power capacity
grew from 1 GW in 2010 to 5.5 GW in 2018, with North and South Africa
accounting for 2.6 GW and 2 GW respectively [24]. In a continent that
receives bright sunlight more than 300 days a year, the potential solar
PV capacity is estimated at 10 terawatts (TW), but the installed capacity
is still below 5 GW [28,31]. East Africa holds most of the geothermal
resources, thanks to its tectonic regime. Kenya has the bulk of the
installed geothermal capacity, around 600 MW, with an additional 1000
MW in planning [28]. With over 80 transboundary lakes and rivers, the
continent could deploy more than 20 TW through small-scale hydro-
power installations, especially in rural areas, but as of 2011, merely 1.5
GW were installed [28].

Other renewable resources, like biofuels and biogas, are marginally
used [31]. Tidal energy is at a nascent stage, although the potential
could be significant in East Africa [31]. InWest Africa, Ghana started the
deployment of an undersea wave energy converter in 2015 that could
produce up to 1000 MW when fully operational [31,35].

Africa has a crucial role to play in the low-carbon transition, being
home not only to renewable energy resources but also to the minerals
that form the building blocks of the renewable energy surge via batte-
ries, storage equipment, wind turbines, and solar panels. DR Congo
supplies two-thirds of the global production of cobalt; South Africa
produces 70 % of the world’s platinum; and vast reserves of bauxite,
aluminium, chromium, manganese, and more are found across the
continent [28,36,37]. Despite this impressive mineral reservoir, Africa’s
development needs are still suppressed by a failing distribution system
and unequal access to energy [38].

Given that the cost of renewable energy technology has been
decreasing for more than four decades, Africa would likely profit from it
and no longer use fossil fuel-based energy systems when considering the
mere economic aspect of it [39]. For example, despite that Africa’s
renewable energy is currently at around 25%, a country such as Kenya is
doing very well in the adoption of renewable energy, especially
geothermal, wind, and utility-size grid-tie solar PV systems. More than
80 % of the electricity produced in Kenya comes from renewable energy
sources, mainly geothermal and hydropower [40]. Since 2016, invest-
ment in oil and gas in Africa has been overtaken by investment in re-
newables, mainly wind, and solar PV [41], and researchers foresee that
investment in fossil fuel exploration may reduce precipitously shortly
[42]. This is aligned with the global trend towards net-zero carbon
emissions by 2050.

2.2. Access

Access to modern energy is a development catalyst. Yet, in 2018, the
rate of electrification was only 45 % in sub-Saharan Africa, whereas
North Africa was almost fully electrified. The rate is much lower in rural
areas, with 70 % of them not connected to the grid [43]. Though the
electrification pace beats the IEA’s 2014 projections, even outpacing
population growth for a few years, the rapid population growth, fast
urbanisation, and changing lifestyles require prompt investment in the
energy sector [23,43]. The access deficit situation more strongly impacts
women, who head about 25 % of African households and are generally
more financially constrained than men [43]. In rural areas, women are
the worst hit by the binary of energy and economic poverty due to their
traditional roles [44,45].

Furthermore, the continent inherited structural problems in elec-
tricity distribution during colonisation, as grid lines were initially
installed to feed colonial industrial projects, not local settlements [46].
After the independence gained in the 1960s and 1970s when electricity
was subsidised, state-led projects focused on large population centres
where households could afford electricity costs [46]. As a result, most
rural areas remained off-grid. In addition, the poor maintenance of as-
sets and lack of investment in transmission lines hamper the expansion
of the grid’s infrastructure, which results in high tariffs for the few grid-
connected households [28].

3. Methods

In the present paper, we perform a bibliometric analysis to identify
trends in the literature on energy poverty in Africa (Section 4.1) and an
online survey to identify challenges and needed measures to counter the
problem (Section 4.2). This multi-methods approach is commonly used
[47,48] as the combination of approaches allows for a better overview of
the topic. Additionally, the literature overview provides key topics to be
considered in the data collection instrument, as presented below.

3.1. Bibliometric analysis

Bibliometric analysis is often used to gain an overview of the state of
knowledge in a specific field. For instance, co-citation can be used to
identify influential references, authors, and sources that have contrib-
uted to the development of the field. More so, bibliometrics are used to
show the overall illustration of a particular field of research at the macro
level, and can further be applied to analyse crucial issues at micro level,
and so various researchers have used it in their work [34,35]. Here, we
want to find out what major topics have been discussed in the literature
regarding energy poverty in the African continent. For this purpose, we
used the term co-occurrence analysis, which helps identify common
clusters and their interactions. Interpreting interactions within and be-
tween the clusters helps understand the landscape of research fields and
highlights key thematic areas [49].

Various software tools are available to do this analysis through text
mining of articles. Among those, VOSviewer is commonly used due to its
user-friendly platform and its capacity to present the results in an easy-
to-understand manner [50]. The input data for term co-occurrence
analysis in VOSviewer was downloaded from the Web of Science.
While various other academic databases exist, we chose the Web of
Science due to its reputation for indexing quality peer-reviewed aca-
demic articles. In addition, the bibliometric export format of the data-
base provides better outputs in the VOSviewer. A broad search string
was developed to retrieve documents related to the topic (see Appendix
B).

The search returned 203 articles that were screened for their rele-
vance to the study. Out of these, 112 were selected. This number is
aligned with other bibliometric analyses performed on similar topics
[51,52]. The main screening criterion was to have a specific focus on
energy poverty in the context of Africa. Also, 47 relevant articles that
were not retrieved from the original search were added to the database.
These were either identified from the cited references of the 112 articles
or the energy poverty database by [53]. Of the final list of documents,
71 % are journal articles, 11 % are books and book chapters, 9 % are
reports, 5 % are conference papers, and 4 % are academic theses and
dissertations. Key journals publishing on this topic are Energy Policy,
Energy for Sustainable Development, Renewable and Sustainable En-
ergy Reviews, Journal of Energy in Southern Africa, Energy Research &
Social Science, Energy and Buildings, and Applied Energy.

Results of the term co-occurrence analysis are presented in the form
of nodes and links, where node size is proportional to the occurrence
frequency, and link width is proportional to the strength of the
connection between two nodes. Terms that are closely related often form
a cluster and are presented using a specific colour. These clusters indi-
cate thematic research areas that have received relatively more atten-
tion in the literature.

3.2. Online survey

An online survey was designed to develop a better understanding of
the challenges related to energy poverty in Africa, along with the
identification of some of the policies and tools that may be deployed to
address them. The intended sample was comprised of colleagues work-
ing/living in African countries, as well as those whose work has centred
on the energy sector and energy issues in these countries.
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The questionnaire consisted of 10 questions, as presented in Ap-
pendix A. The basis for the development of the instrument as well as the
definition of energy poverty considered in it was the one used by [4]. It
covered questions on demographic details to characterise the sample
(country, gender, age, and level of education) and the respondents’
views on the national contexts of their countries regarding energy
poverty, measures that are needed to provide more adequate, reliable,
and affordable energy services, challenges for combating energy
poverty, and perceptions of government efforts.

The survey was disseminated via Google Forms to the networks of
the European School of Sustainability Science and Research (ESSSR) and
the Inter-University Sustainable Development Research Programme
(IUSDRP), as well as with academic lists focused on sustainability and
energy-related content.

The nature of the research, the methods used, and the fact that no
personal data was stored or can be traced back to individuals, conforming
with General Data Protection Regulation (GDPR) standards, means that
the study is not subject to an ethics permit, as specified by the Association
of Medical Ethics Committee in Germany, the body responsible for such
assessments in the country leading this study. In any case, all respondents
willingly agreed to participate in the study, confirmed through an addi-
tional question added to the beginning of the questionnaire.

The questionnaire collected 120 responses between February and
April 2022. The respondents are based in 23 countries (18 in Africa, 2 in
Europe, and 2 in Asia), but their experience with the topic of energy
poverty in Africa covers 32 African countries. The geographical distri-
bution of the experience of the respondents is presented in Fig. 1. As the
survey was open, the authors had no influence on the countries that are
represented in the paper, and participation was completely voluntary.

In terms of demographic characteristics (Table 1), the sample is
mostly composed of male (73 %) and post-graduate (78 %) respondents,
with the age group 40–49 years being the most expressive one,
comprising almost 40 % of the respondents.

The descriptive analysis presented in the following section summa-
rises the sample’s views on the topic of energy poverty and gives an
overview of the potential measures to address the problem in African
countries.

4. Results

4.1. Bibliometric analysis

The output of the term co-occurrence analysis is shown in Fig. 2.
Three major clusters can be identified from the figure: access to elec-
tricity (in red), justice, development and technological solutions (in
green), and access to modern cooking fuels (in blue).

The largest cluster (in red) is dominated by terms related to elec-
tricity and electrification. The close connection to the term “access”
indicates the significance of electrification for facilitating equal access to
energy and overcoming energy poverty [54]. Electrification plays a
crucial role in addressing energy poverty in Africa, impacting millions of
people without access to modern energy services. By enabling economic
development, social well-being, and environmental sustainability,
electrification can provide reliable and affordable electricity to house-
holds, businesses, and public services. This supports productive activ-
ities and improves health and education outcomes while also reducing
greenhouse gas emissions. Several academic papers have explored the
challenges and opportunities associated with electrification in Africa

Fig. 1. Geographical distribution of the experience of survey respondents. Note: The map was generated in Microsoft Excel, powered by Bing, © Australian Bureau of
Statistics, GeoNames, Microsoft, NavInfo, OpenStreetMap, and TomTom. We are neutral with regard to jurisdictional claims in this map.

Table 1
Sample demographic details.

Gender Frequency (n) Percentage (%)

Female 33 28 %
Male 87 73 %
Total 120
Age Frequency (n) Percentage (%)
18–29 10 8 %
30–39 25 21 %
40–49 46 38 %
50–59 25 21 %
60+ 14 12 %
Total 120
Level of Education Frequency (n) Percentage (%)
Graduate 26 22 %
Post-Graduate 94 78 %
Total 120

W. Leal Filho et al.



from various perspectives using different methodologies. For example,
[54] highlights the importance of financial inclusion and education
while [55] work examines experiences with achieving universal elec-
tricity access across multiple African countries. [56] proposes cost-
effective rural electrification options that could eradicate persistent
energy poverty in Sub-Saharan Africa. These articles offer valuable in-
sights and recommendations for advancing electrification efforts as well
as alleviating energy poverty throughout the continent. This is consis-
tent with the main conceptualisation of energy poverty in less developed
countries, which mainly focuses on the households’ deprivation of
modern energy services supply, particularly electricity [57,58,59,42].
“Energy ladder” is another frequently occurring term in this cluster,
which has strong connections with terms such as electrification, access,
electricity, household energy, and transformation. This indicates that
the concept of the energy ladder, which deals with the relationship
between improvements in household economic conditions and the fuel
type that it uses, has been widely discussed in the context of African
cities [60,61]. Particularly, as electricity is positioned at the highest
level of the energy ladder for the provision of most energy services
[62,63], the majority of energy poverty alleviation programmes in the
continent focus on electrification; for example, see [64]. However, the
concept of “energy ladder” has been questioned by empirical evidence
and alternative perspectives such as “energy stacking” and “energy
transition,” which acknowledge the diversity of energy use patterns in
different contexts [65,66,67]. In the African context, understanding the
potential benefits and challenges of electrification through the lens of
the “energy ladder” can be valuable for household energy trans-
formation. Electrification offers access to various services like lighting,
communication, education, health care, entertainment, and income
generation that can enhance people’s quality of life. Yet obstacles like
affordability, reliability, and sustainability may limit its adoption and
impact. Therefore, electrification should be viewed as a dynamic process

requiring an integrated approach to address diverse needs. Various ac-
ademic articles have explored links between electrification, the “energy
ladder’” electricity access, and transformation in Africa. [68,69,70]
These publications offer important insights and recommendations for
advancing electrification and reducing energy poverty in Africa.

The second major cluster (in green) is also tightly linked to the first
one and has a major focus on rural electrification and its importance for
energy justice. Here there is a clear emphasis on renewable energy
technologies, such as photovoltaics, solar home systems, and wind sys-
tems for overcoming energy poverty in Africa, which are well discussed
in the literature (e.g., [71,72,73]). The role of renewable energy in
overcoming energy poverty in less developed countries is widely rec-
ognised as significant [74], especially when viewed under the environ-
mental and social considerations of the energy justice framework
[75,76,77]. Moreover, these terms are closely linked to the term sus-
tainability and the term climate change from the first cluster, indicating
that renewable energy-based electrifications can also provide multiple
benefits for sustainable development and for climate change mitigation
[78,79], which could counteract the negative externalities of energy
poverty alleviation (see [80,81]). Additionally, the connection to eco-
nomic growth is in line with arguments in the literature regarding the
significance of overcoming energy poverty for economic development
[82]. The rationale in this respect is that improving energy access (or
reducing energy poverty) through electrification and renewable energy
technologies triggers spillovers in education, gender equality, health,
productivity, and poverty reduction [83,84]. Overall, the literature
shows that rural electrification can play a role in the transition to
renewable energy, economic development, and social equity in various
ways. It can contribute to increasing the proportion of renewable energy
sources like solar, wind, hydro, and biomass in the energy mix by uti-
lising off-grid and mini-grid systems that are more suitable and cost-
effective for remote communities. Additionally, rural electrification

Fig. 2. Term co-occurrence analysis network.
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has the potential to boost the productivity and income of rural house-
holds and businesses through access to modern appliances, equipment,
and lighting options, as well as services related to communication
technology education, with enhanced entertainment options along with
improved healthcare facilities that are key for agriculture advance-
ments. Furthermore, providing electricity improves the quality of life
while reducing exposure risks such as indoor air pollution, thus
enhancing health standards and impacting on educational outcomes,
especially among marginalised groups including women, as discussed in
multiple studies [85,86,87,88,89].

In the third cluster, the term “health” has a central position and has
strong connections with terms such as energy poverty, household en-
ergy, cooking, and stoves. It mainly encompasses the second most
common energy poverty concern in less developed economies, namely,
access to modern cooking fuels [89]. Health issues caused by the
household use of traditional biofuels and non-clean energy sources are
frequently discussed in the African context [90,91], as well as the role of
cooking fuel preferences and individual resistance to fuel shifting
[92,93,94]. To address health issues related to the lack of access to clean
energy, many initiatives have been launched to promote the transition
to cleaner cooking fuels and technologies. However, adoption and the
sustained use of these solutions face barriers such as high costs, limited
availability, cultural preferences, and lack of awareness. Various studies
have explored factors affecting consumer preferences and behaviour
regarding cleaner cooking fuels in different contexts [66,95,96]. For
example, a study on the cook stoves market in Ghana found that the
strengths of imported improved stoves include lower emissions and
enhanced efficiency, but weaknesses like high prices and limited rural
market penetration have caused challenges [95]. Another study exam-
ined determinants of household energy choice in Ghana, revealing that
education, housing conditions, employment type, and high income in-
fluence the adoption of cleaner energy alternatives, while a higher de-
pendency ratio and informal employment increase unclean energy usage
[96].

4.2. Online survey

When asked if they think energy poverty is a recurrent figure in their
countries, over 80 % of the respondents responded in the affirmative, as
shown in Fig. 3. Respondents that answered to the contrary (11 out of
120) are from non-African countries (i.e., Singapore and the UK) and
from Kenya, Nigeria, Ghana, South Africa and Eswatini. As an open-
ended question, respondents could also indicate potential factors
responsible for this condition.

According to the sample, governance-related issues are the most
indicated reason for the condition of energy poverty in their countries.
This aspect included references to low levels of investment, lack of po-
litical will, corruption, misplaced priorities, and poor implementation of
energy policies. All of these aspects are associated with a reduction in

the quality of service provided and in technical efficiency [97]. Prob-
lems associated with planning and infrastructure were also reported,
such as the lack of energy diversification, lack of maintenance, and
insufficient or interrupted power supply. Some respondents also indi-
cated reasons connected with cost, such as the lack of or limited capital
to finance energy, rural communities being unable to afford energy, and
the high cost of energy. These challenges represent barriers to electri-
fication as well, as Africa does not have sufficient infrastructure to
ensure adequate and universal access to electricity by 2030 [98].
Interestingly, some responses also mentioned factors such as the lack or
limited awareness of energy efficiency, poor behaviour usage, and en-
ergy illiteracy. Table 2 presents these aspects and some quotes from the
responses.

The question of universal energy access on the continent is largely
associated with the governmental structure, including the lack of
governmental engagements and policy frameworks. Corruption and
political issues in Africa: (i) discourage capital injection of investors due
to volatile business environments, (ii) constrain funds to address elec-
trification, and (ii) impact the energy markets. Distanced and poor areas
experience a lack of investment due to the high upfront costs of energy
technologies, including power grids. The high operational costs of
standalone systems are not affordable for rural communities unless
subsidies are centrally defined and provided. Consequently, energy
prices become a burden, and limited energy access impacts socio-
economic services, such as education and health facilities, among
others. Additionally, underinvestment in education and training leads to
inadequate knowledge sharing about innovative energy technologies.

The provided responses make it clear that the topic of energy poverty
in Africa is accompanied by a series of challenges. Our study was also
interested in assessing the importance given by respondents to measures
needed in their countries to provide more adequate, reliable, and
affordable energy services (Fig. 4). All measures were considered highly
important, with over 50 % of the respondents choosing either very or
extremely important (except for ‘Energy aid from external organisa-
tions’). The results are well aligned with the previous question, as good
governance, renewable energy deployment, appropriate funding
mechanisms, and regulations and policies are the measures that received
higher rates of importance. Lower levels of importance seem to be
attributed to educational measures, the review of energy prices, and
investment or support from the private sector or external organisations.

When it comes to challenges for combating energy poverty (Fig. 5),
three of the given options stand out. Firstly, the challenges associated
with access to modern and clean energy services were indicated by 80 %
of the sample. The second and third most indicated options were the
reliability of the energy services and the concerns about affordability,
indicated by 73 % and 70 % of the respondents, respectively. Socio-
economic development and energy access are closely interlinked.
Lower levels of energy access are equivalent to stagnated economic
development. Other factors that further exacerbate the energy poverty
situation comprise job insecurities and lower standards of living in rural
communities. Energy prices can negatively impact energy access across
Africa, especially if connected to low-income and low-quality of life.
Expensive energy prices negatively affect energy affordability for the
vulnerable population. The low-income communities choose to use
traditional energy sources to the detriment of renewable energy devel-
opment and their health. The more competitive prices of fossil fuels
when compared to renewable resources could also hinder investments in
the sector, thus limiting access to clean energy. In terms of energy-
generating resources, fossil fuels are the leading fuel in Africa due to
their relatively low cost, but the potential growth of renewables is
increasing as their costs are declining.

However, to a lesser extent, the need for financial support and a clear
understanding of important concepts were also reported by over 50 % of
the sample. While the lack of investments can hinder developments in
infrastructure renewable energy and energy efficiency, particularly in
rural areas, the issue of having concepts clearly defined and applied –

Fig. 3. Sample responses to the question “Is Energy Poverty a recurrent figure
in your country?”
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such as energy poverty and energy justice – is fundamental in order to
better understand inequalities and support policy development. Gender
inclusion in energy policy was reported by only 27 % of the respondents,
which can be related to the unbalanced sample in this study.

The final two questions of the survey focused on the perceptions of
respondents about the efforts of local governments. As expected and as
aligned with the previous results around governance and the lack of
proper planning and infrastructure, 40 % of the sample think that the
government efforts are not at all adequate to address the challenges of

preventing energy poverty in Africa (Fig. 6). Another similar share
consists of ‘slightly’ and ‘moderately’ adequate responses (24 % and 22
%, respectively), and only 10 out of 120 (8 %) respondents indicated
that the efforts are extremely adequate.

The final open-ended question asked respondents about which
prospects and possible strategies they think could be put in place by the
government and society to overcome energy poverty in their countries.
Almost all respondents (116 out of 120) provided their views on the
possible strategies, which are mostly connected with governance,
infrastructure, education, and funding, as summarised in Table 3.

In terms of governance-related prospects and strategies (indicated by
46 % of the sample), some responses are quite general (“Good gover-
nance” or “Energy Poverty Strategy”). A few responses (n = 10)
mentioned the need for privatisation (“By privatising energy sector”,
“Total privatisation of the sector”, “Allowing private investors to come
in”) as a solution for energy poverty-related challenges. Fighting fraud
and corruption was also among the responses, as well as the need for
clear regulations and improved human resources and institutional ca-
pacity. While funding aspects could also be considered as part of the
governance role, this additional category was analysed, as there were
considerable references to adequate funding and investments in the
energy sector.

As far as infrastructure is concerned, the responses include two main
topics: renewable energy (“Improve electricity supply via solar energy”,
“Broaden up the energy sector to renewable energy as well”) and energy
efficiency (“Efficiency in energy generation and distribution”, “Energy
efficient appliances”). Both strategies are acknowledged by the re-
spondents as key factors in the process of tackling energy poverty. The
responses also reflect the importance given by the sample to improved
energy access, distributed energy resources, and off-grid solutions. This
category represented 38 % of the sample views.

Fig. 4. Importance given by respondents to measures needed in their countries
to provide more adequate, reliable, and affordable energy services.

Fig. 5. Challenges indicated by respondents for combating energy poverty.

Fig. 6. Sample responses on efforts of local governments in being adequate to
address challenges of preventing energy poverty in Africa.

Table 2
Aspects indicated by respondents as potential reasons for the energy poverty in their countries.

Aspect Quotes from respondents Frequency
(n)

Percentage
(%)

Governance

“Poor policy formulation and implementation on supply and distribution, bad governance”
“Poor implementation of energy policies and strategies, low investment in decentralised renewable energy which can
ensure the connection of rural communities where the grid connection is low”
“Low levels of investment, lack of capacity building training to adopt modern management of the electricity sector,
political instability, poor operation and maintenance.”

44 46 %

Planning and
Infrastructure

“Lack of infrastructure and inadequate supply from the national grid”
“Insufficient electricity generation, dominant use of dirty energy sources, low purchasing power to afford clean sources of
energy, low energy access”
“Lack of proper electric infrastructure; No energy diversity (underdeveloped renewable and green energy sector); Non-
existing energy professional board to discuss challenges and to propose solutions related to energy poverty”

34 36 %

Cost

“Costs are too high and accessibility is very limited, especially in rural areas”
“Majority of poor people in rural areas cannot afford to pay for electricity”
“Inadequate capital to finance energy”
“The cost of energy is increasing”

17 18 %
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Although energy poverty refers to the lack of access to energy ser-
vices, the sample also values the role of education-related strategies
(“education and awareness creation”, “education of the citizenry on
optimum consumption strategy”), particularly to empower the com-
munities through consumption strategies, promote awareness of all
processes involved, and generate knowledge to lead to problem-solving
behaviour.

4.3. Discussion

The problem of energy poverty persists, especially in developing
countries, where most people still rely on traditional forms of energy
such as charcoal and firewood for cooking and light. The problem was
escalated due to the growing energy demand resulting from geometric
population growth, the rise in urbanisation and industrialisation, tech-
nology gaps, oil price volatility, and the reduced levels of finance for
energy projects, as well as the rising impacts of climate change on en-
ergy infrastructure [99]. Some challenges which exacerbate the problem
of energy poverty in Africa include:

a) Underdeveloped distribution networks, with the lack of the neces-
sary infrastructure for energy distribution and the absence of grid
connections, which make it difficult to deliver electricity, even when
generation capacity exists.

b) Where infrastructure does exist, it is often outdated and inefficient,
leading to significant energy losses during transmission and
distribution.

c) The initial investment required for establishing or expanding energy
infrastructure (such as power plants, renewable energy farms, and
grid networks) is substantial. Financing these projects is a significant
challenge for many African countries due to limited access to capital
and high-interest rates.

d) Even when energy is available, the cost can be prohibitive for a large
segment of the population, keeping energy services out of reach for
the poorest households.

Also, climate change impacts such as droughts and flooding can
affect energy production, especially in regions reliant on hydroelectric
power. Extreme weather events can also damage infrastructure, leading

to disruptions in energy supply. Moreover, overreliance on biomass
(such as firewood and charcoal) for energy contributes to deforestation
and environmental degradation, which can lead to a vicious cycle of
resource depletion and increased energy poverty. In addition, to the best
of our knowledge, no conclusive evidence about the effects of the
COVID-19 pandemic and the war in Ukraine on energy poverty in Africa
has been gathered yet. While the significant disruption of global energy
markets caused by the pandemic and the war would have likely affected
the situation of energy poverty in the continent, several African gov-
ernments’ responses to the energy sector, see [100], could have helped
reduce negative effects on the energy poor and emphasize the crucial
role of local renewables. However, the overall effect is not evident,
prompting the need for additional research on how global phenomena
may influence energy poverty in Africa.

A special aspect of energy poverty that should be given extra atten-
tion in Africa is the issue of affordability, as mentioned above. Whereas
governments have made efforts to establish energy infrastructure (this
addresses the aspects of accessibility), the high costs of energy have
made it hard for poor communities, particularly in rural areas, to afford
accessible modern energy. This clearly brings out the nexus between the
SDG 7 on Energy Access and SDG 1 on poverty eradication. Additionally,
even communities that can easily access and afford to pay for modern
energy are often faced with the challenge of reliability, hence forcing
them to jointly rely on both modern energy and traditional energy. The
problems of corruption, and weak governance, are common in many
African countries and are the root causes of many problems, including
energy poverty. This means that attempts to address it need to take such
wide-spread problems into account. There is a perceived need for reli-
able governance to address energy poverty. This entails developing and
implementing policies, coordinating stakeholder efforts, allocating re-
sources, ensuring compliance with regulations, facilitating data-driven
decision-making, engaging the public, and participating in interna-
tional cooperation. Without effective governance, efforts to combat
energy poverty may be fragmented, inefficient, or insufficiently scaled.
Energy poverty in Africa’s context is relatively and endemically char-
acterised by systemic challenges, compounded by multi-layered factors
discernible by different indicators. The situation encompasses upstream
and downstream challenges for most countries [101,102]. While energy
poverty is endemic on the continent, only poor rural households bear the

Table 3
Strategies that government and society could develop to overcome energy poverty.

Aspect Quotes from respondents Frequency
(n)

Percentage
(%)

Governance

“Accountability and political will delivery”
“Appropriate institutional and regulatory frameworks”
“Energy prices should be subsidised, society should be educated on how to protect the grid from vandalism and weather-related
downtimes, more training be provided for local engineers on the maintenance of renewables”
“Privatize all aspects of energy delivery - generation, transmission, and distribution.”
“Total commitment from all stakeholders”

61 46 %

Infrastructure

“Improve the existing electrical infrastructure.”
“Creation of an energy professional board to help in regulations and policies as well as in developing new technologies to improve
the energy sector”
“Access to clean energy development”
“Decarbonization, Decentralization and Digitalization”
“Deployment of distributed energy sources and off-grid solutions”
“More access to electricity”

44 38 %

Education

“Adequate sensitization”
“Awareness and educating rural dwellers”
“Energy literacy”
“Provide public education on matters concerning energy”
“Energy usage education”

11 9 %

Funding

“Adequate budget monitoring and implementation should be enhanced”
“Adequate funding”
“Good policies and investment to implement them”
“Invest more in the energy sector and encourage international partnership”
“Investment in energy generation projects.”

8 7 %
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brunt of such a phenomenon [103]. More generally, energy poverty
unleashes doom and ramifications that remarkably reflect slow progress
in both human and economic development in Africa [71]. This systemic
problem can be tackled, and it requires inclusive, country-specific, or
tailored policies and appropriate market measures that take into
consideration all the dimensions of energy poverty, which is critical to
keep pace with the various SDGs and country-specific commitments
under the Paris Climate Agreement [93,104]. Effective policy must
target the energy needs of the poor Africans [105]. The need for finan-
cial consideration of gender inclusion and ethnicity [87,88,94] in energy
policy and a clear understanding of the concepts of energy poverty and
energy justice cannot be ignored in efforts to address energy poverty
[106,107].

4.4. Policy recommendations

Addressing energy poverty in Africa requires a multifaceted
approach that involves local, regional, and international stakeholders.

Alleviating energy poverty should be anchored to energy transitions
less dependent on fossil fuels and driven by aggressive investment in,
and implementation of, distributed technologies based on low-carbon or
renewable energy resources [102,108]. This will create a pathway for
the needed energy diversification and grid decentralization in locking
the energy supply and access gap among rural, semi-urban, and urban
communities, even in a more cost-effective system [109,110].

Some recommendations which may help to move this forward are:

* an increase in investments in renewable energy, both from national
budgets and development aid;

* a greater use of the abundant renewable energy resources, including
solar, wind, hydro, and geothermal energy;

* an encouragement of further partnerships between governments and
private sector players to finance and implement renewable energy
projects.

* the deployment of off-grid and mini-grid solutions, especially solar
home systems and community mini-grids, to provide energy access in
remote locations where grid extension is not feasible.

The energy poverty transition to energy value creation can take place
at three main levels: local, regional, and international. Partnerships and
investment initiatives such as the New Deal on Energy for Africa
(NDEA), the Power Africa Initiative, and the Desert to Power enabled by
the African Development Bank (AfDB) can synergise with equivalent
initiatives by the Asian Development Bank (ADB) and the Inter-
American Development Bank (IDB), among others. The World Bank
serves as the overarching development partner to weave in multilateral,
bilateral, regional, local, private, and public energy poverty ameliora-
tion [111]. Uganda introduced energy privatisation [112]. Kenya,
Nigeria, and Ethiopia’s initiatives with solar PV, renewable energy, and
effective carbon sequestration with carbon capture utilisation and
storage add to the momentum. The power pooling at sub-regional blocks
– with the East African Power Pool, the South African Power Pool, and
the West African Power Pool – has triggered energy value-creating
projects. ADB’s Fintech could be a good symbiosis for aligning bilat-
eral agreements with regional agreements [104].

Another dimension of energy poverty is energy and environmental
justice. A good deal of grassroots impact occurs through community-
responsive energy awareness. Energy poverty is articulated as ecolog-
ical debt, termed the poor person’s environmentalism. Online move-
ments gather momentum, blazing through the internet from other parts
of the globe outside Africa [113]. Energy poverty and implications for
gender [114] resounded the groundswell of energy for justice in North
Africa. In 2021, the World Bank authorised a US$500 million loan tar-
geted at erasing energy poverty in Nigeria. Energy distribution losses
would be curbed with initiatives on energy efficiency, biomass, and grid
and off-grid sources.

Energy poverty impairs community expectations. When energy ac-
cess is reasonable and affordable, it extends to cooperation with energy
providers, local institutions, and relevant stakeholders. Notably, the
grassroots policy interventions at the marginal rural and urban levels in
Africa underscore that energy poverty eradication solutions emanate
beyond electrification and renewable infrastructure. The issues of
gender, the elderly, education-seeking groups, and vocational needs
should be factored in. Energy use segmentation should focus on energy
for development, energy for livelihoods, energy for resilience, and en-
ergy for security.

An emphasis on the transition from a focus on energy supply to the
details of energy needs, perceptions, and desires would be important as
Africa braces to implement sustainable development goals on energy,
environment, well-being, and self-sustenance. Universal access to
affordable, reliable, and modern energy services by 2030 [82] needs to
be redesigned. Energy could be integrated into the family’s economic
budget. Local policy institutions, financial investors, and renewable
technology providers could present future energy possibilities to con-
sumers. The consumers need to learn to appreciate how they could be
energy entrepreneurs themselves, such as in the examples of solar
rooftop and car batteries for vocational needs, as seen in the cities of
Joburg, Cape Town, and Polokwane Municipality and artisanal and mini
scale gold mines in Ghana [115]. Solar lights, solar food processors, and
solar passive heating can appeal to African energy stakeholders and
unequivocally address energy poverty in Africa [115]. These initiatives
are gathering momentum in Central Africa, such as in Cameroon, where
climate adaptation is incorporated along with energy value creation
[126].

5. Conclusions

Energy poverty is a multidimensional and multidisciplinary concept,
bridging urgent energy policy issues that are essential for achieving
sustainable livelihoods [116,117]. Research on energy poverty is on the
rise and calls for supplementary analyses – especially focusing on
developing areas [116,125]. Against this backdrop, this paper provided
a better understanding of the challenges related to energy poverty in
Africa and identified some of the policies and tools that may be deployed
to address them. We found that governance-related issues, including
corruption and poor policy implementation, are the most indicated
reasons for energy poverty in Africa, more than technological, financial,
and policy issues. However, all these issues need to be promptly
addressed holistically to combat energy poverty.

Sub-Saharan Africa is witnessing encouraging electricity access re-
sults, seen in the lives of billions of people improved and assistance in
getting them out of poverty loops. Nonetheless, the African region ne-
cessitates financial support to achieve these results rapidly and curb
abrupt energy poverty trends. A multi-layered strategy is the crux to
speed up this process. On the one hand, support from multilateral or-
ganisations is needed to sustain regional electrification. Fair energy aid
is necessary to overcome energy vulnerability [118]. On the other hand,
fostering local entrepreneurship and energy communities is nowadays a
necessity, and micro initiatives like energy microfinance can provide
important credit support, promoting financial inclusion and empower-
ing the vulnerable [119,120,121].

At the same time, sub-Saharan Africa needs considerate electrifica-
tion planning for achieving sustainable development and resilient live-
lihoods – above all in the most remote regions. This process needs to
embed ethical and fair aspects to avoid the spread of energy in-
frastructures that neglect the most vulnerable socio-economic groups
and hamper just energy transitions [103,122]. To assist just energy
transition, rural electrification, vulnerable empowerment, and energy
security and tackle energy poverty in Africa, tailored initiatives pro-
moted by intergovernmental organisations can be of help [123,124].
This is the case of solar mini-grid energy cooperative projects that are
promoted and implemented in many areas of Africa.
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The bibliometric analysis revealed that the literature on energy
poverty in Africa is mainly focused on issues related to electricity and
electrification and their role in facilitating equal access to energy and
overcoming energy poverty. Other studies have also been focusing on
the aspects of rural electrification, household energy, and energy justice,
as well as the role played by renewable energy in achieving sustain-
ability goals and climate action. Due to the nature of energy poverty and
its many ramifications, it is important to expand the literature basis on
the topic.

The online survey complemented the bibliometric analysis by col-
lecting views of respondents with experience in 32 African countries and
by analysing their perceptions of the challenges and measures to fight
energy poverty. Governance-related issues are the most indicated reason
for the condition of energy poverty in Africa, including aspects of low
investments, corruption, and poor implementation of policies. In terms
of the importance of measures that can provide more adequate, reliable,
and affordable energy services, those of good governance, renewable
energy deployment, appropriate funding mechanisms, and regulations
and policies are the ones that stand out. These measures seem appro-
priate to deal with the main challenges reported by the sample for
combating energy poverty, which include energy access, reliability, and
affordability. Finally, the efforts of local governments are considered not
at all adequate to tackle energy poverty, and much more should be done,
particularly in terms of governance, better infrastructure, energy edu-
cation initiatives, and appropriate funding.

A further aspect associated with the novelty of the study, resides in
the fact that it reviews the literature on the topic, describes its variables
associated with the problem, and presents the views and perspectives
from people familiar with the topic. Insights from research on energy
poverty can inform policymakers and infrastructure planners, helping
them to prioritise investments and design interventions that address the
root causes of energy poverty and its various manifestations. This is
because energy poverty is closely linked to broader issues of global
inequality and justice. Addressing energy poverty can be a step towards
reducing global disparities and promoting a more equitable distribution
of resources.

Although the small sample and the profile of the respondents of the
online survey could be seen as limitations of this study, the results
provide a welcome contribution to the literature since they present an
overview of potential challenges and strategies to tackle energy poverty
in Africa. Among the international studies on this topic, the scientific
novelty of this paper is based on a) the data generated for the African
context, b) the possibility of replication in other regions, and c) the up-
to-date insights on prospects to deal with the challenge of energy
poverty.

As the matter of central interest and concern in this paper, addressing
energy poverty needs not only a sound political and governance
framework, but also the adoption of modern, efficient, and renewable
energy technologies, which is often hindered by high costs, lack of
technical expertise, and inadequate maintenance services.

As to the future, it is important that further studies look at the spe-
cific variables that influence energy poverty in Africa. Also, studies are
needed that may support the design of strategies aimed at supporting
decentralised energy generation, especially solar and wind, as well as
geothermal. The many opportunities for income generation and gainful
employment that derive from them may not only reduce the levels of
energy poverty but also contribute to an improvement of the living
conditions of millions across the African continent.
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[39] E. Papadis, G. Tsatsaronis, Challenges in the decarbonization of the energy sector,
Energy 205 (Aug. 2020) 118025, https://doi.org/10.1016/j.
energy.2020.118025.

[40] African Development Bank, Kenya goes all out for renewable energy. https:
//www.afdb.org/en/news-and-events/kenya-goes-all-out-for-renewable-energy-
18559, 2018.

[41] KfW; GIZ; IRENA, The Renewable Energy Transition in Africa: Powering Access,
Resilience and Prosperity, KfW Development Bank, Frankfurt, 2020.

[42] P.E. Brockway, A. Owen, L.I. Brand-Correa, L. Hardt, Estimation of global final-
stage energy-return-on-investment for fossil fuels with comparison to renewable
energy sources, Nat. Energy 4 (7) (Jul. 2019) 612–621, https://doi.org/10.1038/
s41560-019-0425-z.

[43] IRENA, Scaling up renewable energy deployment in Africa: detailed overview of
IRENA’s engagement and impact, International Renewable Energy Agency, Abu
Dhabi (2019).

[44] G. Karlsson, S. Oparaocha, The road to Johannesburg and beyond: networking for
gender and energy1 1This article draws on articles by Sengendo [2002] and
Branco and Roehr [2002] in ENERGIA News Vol. 5 No. 4, a special issue on the
WSSD, Energy Sustain. Dev. 7 (3) (Sep. 2003) 62–67, https://doi.org/10.1016/
S0973-0826(08)60366-X.

[45] Practical Action, ‘Poor people’s energy outlook 2018: achieving inclusive energy
access at scale’, Practical Action Publishing, Rugby. [online]. Available: doi:
https://doi.org/10.3362/9781780447544.

[46] K. Bos, D. Chaplin, A. Mamun, Benefits and challenges of expanding grid
electricity in Africa: a review of rigorous evidence on household impacts in
developing countries, Energy Sustain. Dev. 44 (Jun. 2018) 64–77, https://doi.
org/10.1016/j.esd.2018.02.007.

[47] W. Leal Filho, T. Wall, S.A. Rui Mucova, G.J. Nagy, A. Balogun, J.M. Luetz, A.
W. Ng, M. Kovaleva, F.M.S. Azam, F. Alves, Z. Guevara, N.R. Matandirotya,
A. Skouloudis, A. Tzachor, K. Malakar, O. Gandhi, Deploying artificial
intelligence for climate change adaptation, Tech. Forec. and Soc. Chan. 180 (July
2022) 121662, https://doi.org/10.1016/j.techfore.2022.121662.

[48] W.L. Filho, A. Minhas, B. Schmook, et al., Sustainable development goal 13 and
switching priorities: addressing climate change in the context of pandemic
recovery efforts, Environ. Sci. Eur. 35 (2023) 6.

[49] A. Sharifi, Urban sustainability assessment: an overview and bibliometric
analysis, Ecol. Indic. 121 (2021) 107102.

[50] N. J. van Eck and L. Waltman, ‘Software survey: VOSviewer, a computer program
for bibliometric mapping’, Scientometrics, vol. 84, no. 2, pp. 523–538, Aug.
2010, doi:https://doi.org/10.1007/s11192-009-0146-3.

[51] I. Siksnelyte-Butkiene, A systematic literature review of indices for energy
poverty assessment: a household perspective, Sustainability 13 (2021) 10900,
https://doi.org/10.3390/su131910900.

[52] S. Jessel, S. Sawyer, and D. Hernández, ‘Energy, Poverty, and Health in Climate
Change: A Comprehensive Review of an Emerging Literature.’ Front. Public
Health 7:357. doi:https://doi.org/10.3389/fpubh.2019.00357.

[53] Z. Guevara, D. Mendoza-Tinoco, D. Silva, The theoretical peculiarities of energy
poverty research: a systematic literature review, Energy Res. Soc. Sci. 105 (2023)
103274.

[54] H. Wang, M.W. Zafar, S. Abbas, et al., An assessment of energy poverty in sub-
Saharan Africa: the role of financial inclusion and education, Econ Change
Restruct 56 (2023) 4689–4711, https://doi.org/10.1007/s10644-023-09568-8.

[55] A.G. Brew-Hammond, S. Mensah, A. Owusu, Energy Poverty in Sub-Saharan
Africa: Poverty Amidst Abundance, in: Antoine Halff, Benjamin K. Sovacool,
Jon Rozhon (Eds.), Energy Poverty: Global Challenges and Local Solutions, 22
Jan. 2015, https://doi.org/10.1093/acprof:oso/9780199682362.003.0015.
Oxford, 2014; online edn, Oxford Academic. accessed 27 Dec. 2023.
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