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ABSTRACT: The uptake of electric vehicles (EVs) in Africa can be a crucial step in the region's energy transition,
contributing to mitigating greenhouse gas emissions and supporting sustainable development. This research aims to
investigate the present status of EVs in Africa, the obstacles that hinder their widespread adoption, and the potential
advantages of implementing them in the continent's energy transition. The study will particularly focus on the potential
role of EVs in promoting clean energy solutions, decreasing reliance on non-renewable energy sources, and enhancing
energy access in Africa. Furthermore, these findings could help policymakers and stakeholders design policies and
approaches to facilitate the adoption of EVs in Africa and promote the energy transition..
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INTRODUCTION:

In the next few years, a lot of African
countries are planning to invest heavily in the power
sector to increase energy access and promote
environmental sustainability. Furthermore, due to
population growth, urbanization, and a general desire
for private car ownership, vehicle ownership is
projected to increase rapidly on the continent. Thus,
African nations have an opportunity to pursue a
sustainable and cost-effective energy path by
leveraging the global push towards electric vehicles
(EVs) while avoiding dependence on carbon-intensive
energy systems.

The International Renewable Energy Agency
(IRENA) conducted a study in 2020 that examined the
potential of EVs in promoting clean energy solutions in
different African countries, including Nigeria, South
Africa, Morocco, and Egypt. The study emphasized the
significance of EVs in reducing carbon emissions,
improving air quality, and enhancing energy security,
particularly in countries with a high reliance on fossil
fuels. Nigeria, the most populous country in Africa, has
significant potential for EV adoption due to its growing
middle class, expanding cities, and government
incentives. The study estimated that by 2035, up to 20
million EVs could be on Nigerian roads, representing a
considerable opportunity for reducing emissions and
improving air quality. However, there are some
obstacles to EV adoption in Nigeria, including a lack
of charging infrastructure, limited consumer
awareness, and high upfront costs. [1]
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In South Africa, the study highlighted the
potential of EVs to reduce the country's dependence on
imported oil and improve energy security.

Figure 1: World First Electric Pickup Truck Morocco.

The study projected that by 2050, EVs could
account for up to 40% of passenger vehicles in South
Africa. Despite this, high upfront costs, a lack of
charging infrastructure, and limited policy support are
obstacles to EV adoption in the country. Morocco has
taken a proactive stance towards promoting EVs, with
the government introducing incentives such as tax
exemptions, reduced import duties, and subsidies for
EV purchases. The study estimated that by 2030,
Morocco could have up to 1.5 million EVs on its roads,
which would significantly reduce emissions and
improve air quality. To support EV adoption in
Morocco, the study highlighted the importance of
expanding charging infrastructure and promoting public
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awareness (see figure 1). In Egypt, the study identified
some challenges to EV adoption, including limited
consumer awareness, a lack of charging infrastructure,
and high upfront costs. Nevertheless, the study also
highlighted the potential of EVs to reduce the country's
dependence on imported oil and enhance energy
security. By 2035, EVs could account for up to 10% of
passenger vehicles in Egypt, according to the study.

[2][3]

Nigeria has the largest population in Africa
and its vehicle fleet comprises about 8.4% of the total
vehicles used in the continent. With its population
growing rapidly, the country's existing infrastructure is
under strain, particularly in the transportation and
energy sectors. Currently, Nigeria's transportation
heavily relies on fossil fuels, which is not conducive to
long-term climate goals and poses a financial burden
on both the citizens and government. The Nigerian
government spends almost US$3.9 billion on fuel
subsidies, which is almost double the health budget and
amounts to 2% of the country's GDP. [4][5]

As Nigerian cities continue to expand, the
demand for oil is expected to increase, leading to fuel
scarcity, cost burdens, and environmental pollution.
Conversely, the demand for electricity is also growing
rapidly, with expectations that it will increase over
tenfold by 2050 under a business-as-usual scenario.
Thus, Nigeria is turning to low-cost renewables and has
put in place policies to tap into its vast renewable
resources to boost electricity generation. Although
electricity generation from variable renewable energy
sources (VRES) may not match consumer demand,
energy storage solutions can enable the viability of
renewables in Nigeria by allowing electricity to be
stored and used at different times. [1]

Simultaneously, electric vehicles (EVs) have
the potential to support three key advancements in
Nigeria: providing a transportation alternative to lessen
the increasing burden of fossil fuel dependency and
costly subsidies, decreasing environmental pollution,
and serving as an electricity storage solution to
leverage Nigeria's abundant variable renewable energy
sources (VRES) to aid decarbonization efforts. The
article provides a detailed description of EV
technologies and their associated components (see
figure 2). In general, the IRENA study showed that
EVs have the potential to promote clean energy
solutions in various African countries, including
Nigeria, South Africa, Morocco, and Egypt. Although
each country faces unique challenges to EV adoption,
such as a lack of charging infrastructure, limited
awareness among consumers, and high upfront costs,
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Figure 2: Nigeria's First Electric Car

the study identified policy measures and incentives that
could support EV uptake and contribute to a more
sustainable and low-carbon transportation sector in
Africa. [6]

LITERATURE REVIEWED

Many studies have examined the significance
of electric vehicles (EVSs) in strategic energy system
planning. They have evaluated the potential impact of
different penetration levels of EVs and variable
renewable energy sources (VRES) on optimal future
scenarios [8], life cycle emissions of EV charging
strategies, incentive systems integrating cryptocurrency
for EV users, the role of social class and behavior in EV
commercialization, the influence of EVs on household
electricity bills, and policy recommendations to
enhance EV uptake [9]. However, most studies have
focused on the developed world, and there is a lack of
research on the impact of EVs on the energy system in
African countries like Nigeria.

A handful of studies have explored the impact
of EVs in Africa, including the environmental impact of
EVs in South Africa and the suitability of vehicle-to-
grid (V2G) technology for Morocco [10]. One
significant improvement in the field of this research was
that other researchers have investigated different
aspects of EV development in Africa, such as the need
for more comprehensive data collection, the importance
of designing EV systems specific to the African context,
the potential of minibuses to promote environmental
sustainability in cities like Cairo, Nairobi, and Cape
Town, and the economic feasibility of owning an EV in
Ghana, and Nigeria. [10][11][12][13]

The objective of this paper is to highlight the
potential opportunities for the adoption of EVs in
Nigeria and how it could contribute to Africa's energy
transition. The paper aims to inform policies and
strategies that could promote the deployment of EVs
and related infrastructure in Nigeria and the rest of
Africa. This analysis could provide insights for the
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United States to engage in the development of Africa's
energy transition by supporting the deployment of EVs
and related infrastructure.

APPLICATION

The research findings have implications for
various sectors, including the automotive industry,
energy sector, and environment. Policymakers can use
the research results to develop incentive programs,
improve charging infrastructure, and reduce tariffs on
EV components' imports to promote the adoption of
EVs in Africa. This could lead to increased demand for
EVs, reduce the carbon footprint of African countries,
and contribute to achieving sustainable development
goals.

The adoption of EVs in Africa could create
opportunities for the automotive industry, and African
countries could become a significant market for EV
manufacturers, which could lead to investments in
local assembly and manufacturing, creating
employment opportunities and spurring economic
growth. The research results could also inform the
energy sector in Africa, and the development of EV
charging infrastructure could provide energy access to
remote areas, reducing energy poverty. Moreover, the
research findings could promote global cooperation in
promoting sustainable development. The United States
could support African countries' adoption of EVs
through technology transfer, capacity building, and
investment, leading to increased collaboration between
African countries and the United States and promoting
global sustainable development. [4] [14] [8] [15]
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Figure 3: Sub-Saharan Africa lacked access to electricity in 2020.

CASE STUDY: POLICY INCENTIVES AND
FUTURE PROSPECTS

To conduct this study, a mixed-methods
approach will be utilized, incorporating both
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quantitative and qualitative data. Quantitative data will
be collected from surveys and secondary sources, while
qualitative data will be gathered through interviews
with relevant stakeholders. The research will focus on
several African countries, including Nigeria, South
Africa, Morocco, and Egypt, and will examine the role
of electric vehicles (EVs) in promoting clean energy
alternatives throughout Africa. [16] The integration of
EVs in the continent can aid in reducing greenhouse gas
emissions, which is vital in achieving Africa's
sustainable development goals. The research will also
explore how EVs can help decrease reliance on fossil
fuels, a significant concern for many African countries
that depend heavily on fossil fuels. Additionally, the
study will investigate the potential for EV adoption to
improve energy access in Africa, where millions of
people lack access to reliable and affordable energy.
[17]

The implementation of EVs could help create
charging infrastructure that could be utilized for other
energy purposes, resulting in improved energy access.
The research will also evaluate how the United States
can benefit from the development of the EV market in
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Figure 4:: European National subsidies for EV purchase before

and after economic stimulus measures, 2022.

As a global leader in EV technology, the US could
export EV components to African countries and support
the adoption of EVs to promote sustainable
development. The growth of the EV market in Africa
presents numerous opportunities for the continent's
energy transition. The research outcomes could inform
the development of policies and strategies aimed at
advancing the adoption of EVs in Africa and promoting
the continent's energy transition. [2]
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Wind 2%
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Natural Gas 42%

Hydro 18%

Coal 30%

Figure 5: African Electricity Generation by Source (%) 2021

A. SOUTH AFRICA

South Africa, as one of the largest
contributors to greenhouse gas emissions in Africa, has
initiated an energy transition program to reduce its
reliance on fossil fuels and increase the proportion of
renewable energy sources. Electric vehicles (EVS)
could play a crucial role in this transition by reducing
greenhouse gas emissions, improving air quality, and
promoting energy security. However, the adoption of
EVs in South Africa is currently limited due to high
costs, inadequate charging infrastructure, and low
consumer awareness. [18] The government has
implemented policy incentives such as tax rebates,
import duty exemptions, and funding for charging
stations to encourage EV adoption. The country's
commitment to renewable energy and the potential for
a domestic EV industry could further boost the sector's
growth. Overall, EVs have significant potential to
contribute to South Africa's energy transition, and
policy incentives and awareness initiatives are
necessary to increase their adoption.

B. MORROCO

Morocco's growing economy and reliance on
imported fossil fuels for energy make it vulnerable to
global oil price fluctuations. To address this, the
country is undergoing an ambitious energy transition
program to increase the share of renewable energy
sources in its energy mix. Electric vehicles (EVs) are a
crucial part of this transition due to their potential to
provide a cleaner and more sustainable alternative to
traditional vehicles. However, the adoption of EVs in
Morocco is still in its early stages, with limited
charging infrastructure, low consumer awareness, and
high upfront costs. To promote the adoption of EVs,
the government has introduced several policy
incentives, including reduced registration fees,
exemption from import duties, and funding for
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charging infrastructure. The future prospects for the
growth of the electric vehicle industry in Morocco are
promising, thanks to the government's commitment to
renewable energy development. The integration of
electric vehicles into the country's energy

system could create significant economic opportunities
and contribute to reducing greenhouse gas emissions
and improving air quality.

C. EGYPT

Egypt is a heavily populated country with a
rapidly growing economy, but like many developing
nations, it depends heavily on fossil fuels. To address
this issue and promote sustainable development, Egypt
is pursuing an ambitious energy transition that involves
increasing the use of renewable energy sources. Electric
vehicles (EVs) are seen as a crucial part of this energy
transition. However, the adoption of EVs in Egypt is
still in its early stages, hindered by high purchase costs,
insufficient charging infrastructure, and low consumer
awareness. The government has implemented various
policy incentives to encourage the adoption of EVSs,
such as reducing customs duties and sales taxes,
eliminating registration fees, and decreasing the value-
added tax. In the future, the growth of the EV industry
in Egypt could lead to significant economic benefits by
developing the local automotive industry and lowering
upfront costs.

As of November 2022, only a few African
countries have committed to achieving net-zero
emissions, and the transition to renewable electricity is
crucial in realizing this objective. Four African
countries have set a target of achieving 100 percent
renewable electricity generation by 2050, but the
electricity mix on the continent is still dominated by
fossil fuels. Only a small number of African markets
have a significant installed renewable capacity.

D. NIGERIA

Nigeria, one of the largest economies in
Africa, experiencing an energy transition to establish a
more sustainable energy future due to its dependence on
fossil fuels, which have caused environmental
destruction, health hazards, and economic instability.
Electric vehicles (EVs) could play a vital role in this
transition by mitigating greenhouse gas emissions,
improving air quality, and promoting energy security.

However, the adoption of EVs in Nigeria is
still in its early stages due to the lack of charging
infrastructure, high upfront costs, and limited consumer
awareness. Despite these challenges, the Nigerian
government has committed to phasing out petrol-
powered vehicles by 2035 and producing EVs locally,
which has led to the development of the first EV
manufacturing plant in the country. To promote EV
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adoption, the government could implement policy
incentives and encourage the development of charging
infrastructure. The future prospects for EVs in Nigeria
are promising, but there are challenges that need to be
addressed. [4] Electric vehicles (EVs) are becoming
more prevalent worldwide, and Nigeria is no exception.
In recent years, there has been a growing interest in the
adoption of electric vehicles in Nigeria due to the need
to reduce greenhouse gas emissions, address energy
security concerns, and diversify the transportation
sector. In this discussion, we will explore the current
state of EVs in Nigeria, the challenges facing their
adoption, and how the United States can benefit from
this development. [16]

Currently, compared to other countries, the
adoption of electric vehicles (EVs) in Nigeria is
relatively low. The primary obstacle to EV adoption in
Nigeria is the lack of infrastructure to support the
vehicles. The country's inadequate power supply and
the absence of charging stations make it challenging for
people to use EVs for long distances or extended
periods. Additionally, the high cost of EVs and limited
availability of models further hinder their adoption in
Nigeria. However, recent developments have emerged
in the country's electric vehicle market. The Nigerian
government launched the National Automotive
Industry Development Plan (NAIDP) to promote the
production of EVs and other alternative-fuel vehicles
in the country. Furthermore, there are plans underway
to establish charging stations in strategic locations
throughout Nigeria, making it easier for people to use
EVs.

Despite these developments, challenges
remain in promoting the adoption of EVs in Nigeria.
[2] [4] Apart from the lack of infrastructure, several
other factors are impeding the adoption of EVs in
Nigeria. [15] These include the following:

a. The high cost of battery production in electric
vehicles (EVs) makes them relatively more
expensive than conventional cars, posing a
challenge for many Nigerians who are already
grappling with the high cost of living.

b. There is a limited variety of EV models available
in Nigeria, which restricts choices and makes it
difficult to find affordable options.

c. Due to low awareness of EVs and their benefits,
many Nigerians are unfamiliar with the
technology, which presents a challenge in
persuading them to switch from conventional cars.

d. The unstable power supply in Nigeria makes it
challenging to charge EVs and utilize them for
long distances.
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CONCLUSION

Electric vehicles (EVs) can be a clean and
sustainable transportation option for many African
countries that rely heavily on fossil fuels and have
limited access to clean energy sources. However, EV
adoption in Africa faces challenges such as the lack of
charging infrastructure and high cost of EVs.
Nevertheless, the adoption of EVs in Africa can
accelerate with support from governments, private
sector, and international organizations, leading to
significant environmental and economic benefits. The
energy transition in Africa presents opportunities for the
United States to derive several benefits, including
increased export opportunities, enhanced energy
security, promoting sustainable development, and
increased global cooperation. The United States could
actively participate in Africa's energy transition, gain
significant benefits, and support the continent's
transition towards a cleaner and more sustainable
future.
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