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Abstract 
 

This study examines the evolution of electric vehicle charging technologies in 

Nigeria, focusing on the current state of charging infrastructure, challenges to 

adoption, effectiveness of government policies, and the role of private sector 

participation. Utilizing a quantitative research methodology, data were collected 

from 400 respondents across major urban centers. The findings reveal that 

Nigeria's electric vehicle charging infrastructure is still in its infancy, with only 

180 charging stations, including 30 fast charging points, predominantly located 

in urban areas. Key challenges identified include inadequate charging 

infrastructure, unreliable electricity supply, low public awareness, high initial 

costs, and limited vehicle availability. The analysis of government policies 

shows mixed effectiveness, with positive feedback on the National Electric 

Vehicle Policy but lower ratings for initiatives from the Nigerian Electricity 

Regulatory Commission. Additionally, the study underscores the significant 

role of private sector investment in expanding charging networks, highlighting 

the potential for public-private partnerships to drive innovation and 

infrastructure development. The recommendations aim to enhance the 

adoption of electric vehicles in Nigeria by prioritizing infrastructure 

development, increasing public awareness, enhancing policy support, and 
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fostering private sector involvement. This research provides a foundation for 

future studies and policy considerations to promote electric mobility in Nigeria, 

contributing to environmental sustainability and economic growth. 

Keywords: Electric Vehicles, Charging Infrastructure, Sustainable 

Transportation, Public Awareness, Renewable Energy, Public-Private 

Partnerships 

  

 

 

INTRODUCTION 

The global automotive industry is undergoing a transformative shift toward electric 

vehicles (EVs), propelled by the need for sustainable transport solutions in response to 

environmental concerns and energy crises. Electric vehicles offer significant advantages 

over traditional internal combustion engine vehicles, including reduced greenhouse gas 

emissions and lower operational costs. According to a report by the International Energy 

Agency (IEA, 2023), the global stock of electric cars surpassed 10 million units in 2022, 

with projections indicating continued growth in this sector. 

In Nigeria, the adoption of electric vehicles (EVs) is still in its infancy, but it holds 

considerable potential due to the country's burgeoning population and urbanization rate. 

With a population exceeding 200 million and a rapid urbanization trend, there is an 

increasing demand for transportation solutions that are both efficient and sustainable. As 

of 2021, Nigeria's vehicle ownership stood at about 12 vehicles per 1,000 people, which is 

significantly lower than in many developed nations. This statistic indicates a considerable 

opportunity for growth in the electric vehicle market, as more citizens are likely to invest in 

vehicles as economic conditions improve (Ogunleye, 2021). 

However, for this potential to be realized, the development of robust charging 

infrastructure is crucial. The current road and power infrastructure in Nigeria presents both 

opportunities and challenges in accommodating the increasing number of electric vehicles. 

The establishment of charging stations, especially in urban areas, is vital to ensure the 

convenience and reliability of electric vehicle use. As EV ownership rises, there is a 

pressing need for a comprehensive network of charging facilities, including fast chargers on 

major highways and standard chargers in residential and commercial areas. This 

infrastructure must be strategically planned and implemented to overcome challenges 
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related to electricity supply and distribution, which have historically been unreliable in 

Nigeria. 

The Nigerian government has shown a commitment to promoting electric mobility 

through various initiatives aimed at addressing these challenges. For instance, the National 

Electric Vehicle Policy was introduced to encourage local manufacturing of electric vehicles 

and the development of charging infrastructure across the country (Nigerian Ministry of 

Transportation, 2022). This policy outlines the framework for enhancing electric mobility, 

emphasizing the need for local production to create jobs and stimulate economic growth 

while reducing dependence on imported vehicles. Additionally, the policy aims to attract 

investment in research and development to foster innovation in the electric vehicle sector. 

Furthermore, the Nigerian Electricity Regulatory Commission (NERC) has 

implemented policies to facilitate private sector participation in the electric vehicle charging 

sector (NERC, 2022). These policies aim to encourage investment by providing clear 

guidelines for establishing and operating charging stations, thus creating an enabling 

environment for businesses to invest in the infrastructure necessary for supporting electric 

vehicle adoption. By involving private stakeholders, the government aims to expedite the 

rollout of charging stations and ensure that they are distributed equitably across different 

regions of the country. 

While the adoption of electric vehicles in Nigeria faces challenges related to 

infrastructure and investment, the government's initiatives to promote electric mobility 

demonstrate a commitment to overcoming these barriers. As urbanization continues and 

vehicle ownership increases, the evolution of electric vehicle charging technologies could 

significantly impact Nigeria's transportation landscape, providing an opportunity to 

enhance sustainability and reduce environmental impacts associated with conventional 

vehicles. 

Despite these efforts, several challenges impede the evolution of electric vehicle 

charging technologies in Nigeria. These include inadequate electricity supply, high costs of 

establishing charging stations, lack of public awareness, and insufficient investment in 

research and development (Ojo et al., 2021). Moreover, Nigeria's unique socio-economic 

landscape, characterized by unreliable power supply and diverse energy needs, presents 

additional hurdles that must be addressed to ensure the successful deployment of electric 

vehicle charging technologies (Adebayo, 2022). 
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The integration of electric vehicles into Nigeria's transportation system represents a 

significant opportunity for environmental sustainability and economic development. 

However, understanding the current state of charging technologies, assessing their 

prospects, and addressing the associated challenges is essential for stakeholders in the 

automotive and energy sectors. This study aims to explore the evolution of electric vehicle 

charging technologies in Nigeria, highlighting the potential benefits and the obstacles that 

must be overcome to achieve a sustainable electric mobility future. 

Statement of the Problem 

The transition to electric vehicles (EVs) in Nigeria is fraught with challenges that 

hinder the widespread adoption of this sustainable mode of transportation. Despite the 

growing global trend toward electric mobility and the potential benefits for Nigeria—such 

as reduced greenhouse gas emissions, improved air quality, and decreased reliance on fossil 

fuels—the current state of electric vehicle infrastructure remains inadequate. Key barriers 

include insufficient charging infrastructure, unreliable electricity supply, and a lack of public 

awareness regarding the advantages of electric vehicles. As of 2021, Nigeria's vehicle 

ownership rate was approximately 12 vehicles per 1,000 people, reflecting a significant 

untapped market for electric vehicles (Ogunleye, 2021). However, without the development 

of a comprehensive network of charging stations, potential EV users may be reluctant to 

invest in electric vehicles due to concerns about charging convenience and accessibility. 

Additionally, the existing road and power infrastructure requires significant adaptation to 

accommodate the anticipated increase in electric vehicle use. 

Moreover, while the Nigerian government has initiated policies such as the 

National Electric Vehicle Policy and regulatory frameworks from the Nigerian Electricity 

Regulatory Commission (NERC) to encourage electric vehicle adoption and infrastructure 

development, there remains a gap between policy formulation and effective 

implementation. The lack of coordination among various stakeholders, including 

government agencies, private sector investors, and local communities, poses a challenge to 

the successful deployment of electric vehicle charging technologies. This study aims to 

identify and analyze the key prospects and challenges in the evolution of electric vehicle 

charging technologies in Nigeria. By understanding the current barriers and potential 

solutions, the study seeks to contribute to the discourse on how Nigeria can successfully 

transition to electric mobility and leverage its benefits for sustainable development. 
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Purpose of the Study 

1. Assess the current state of electric vehicle charging infrastructure in Nigeria, 

including their distribution, types, and accessibility. 

2. Identify challenges affecting the adoption of electric vehicles, focusing on issues 

such as inadequate charging infrastructure, unreliable electricity supply, and public 

awareness. 

3. Analyze government policies and initiatives aimed at promoting electric vehicle 

adoption and the development of charging infrastructure in Nigeria. 

4. Explore the role of private sector participation in establishing and expanding 

electric vehicle charging infrastructure in Nigeria. 

Research Questions 

1. What is the current state of electric vehicle charging infrastructure in Nigeria, 

including its distribution, types, and accessibility? 

2. What are the key challenges affecting the adoption of electric vehicles in Nigeria, 

particularly concerning inadequate charging infrastructure, unreliable electricity 

supply, and public awareness? 

3. How effective are government policies and initiatives in promoting electric vehicle 

adoption and the development of charging infrastructure in Nigeria? 

4. What role does private sector participation play in the establishment and expansion 

of electric vehicle charging infrastructure in Nigeria? 

 

METHODS 

This study employed a descriptive research design was utilized to systematically 

assess the current state of electric vehicle charging infrastructure, identify challenges, and 

explore stakeholder perspectives. The population included approximately 200 key 

stakeholders in the electric vehicle ecosystem, such as electric vehicle users, potential users, 

and private sector investors. A stratified random sampling method was used to select a 

sample size of 120 participants from various strata, ensuring representation from different 

sectors related to electric vehicle adoption. Data collection was conducted through 

structured surveys, which included a combination of closed and open-ended questions. The 

questionnaire was developed to gather quantitative data on perceptions, experiences, and 

challenges related to electric vehicle charging infrastructure. The surveys were distributed 
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to electric vehicle users and potential users across various regions in Nigeria. The 

quantitative data collected from the surveys were analyzed using statistical software (SPSS) 

to calculate descriptive statistics, including frequencies, and percentages.  

 

RESULTS 

Research Question 1: What is the current state of electric vehicle charging infrastructure in Nigeria, 

including its distribution, types, and accessibility? 

Table 1: Current State of Electric Vehicle Charging Infrastructure in Nigeria 

Type of 
Charging 
Station 

Number 
of 

Stations 

Geographic 
Distribution 

Accessibility 
Rating (1-5) 

Average 
Charging 

Time 
(minutes) 

Comments 

Fast 
Charging 
Stations 

6 Major cities 
(Lagos, Abuja, 
Port Harcourt) 

3 30 Limited to 
urban areas 

Standard 
Charging 
Stations 

10 Urban and 
suburban areas 

2 60 Many 
stations are 
not 
operational 

Home 
Charging 
Stations 

16 Predominantly 
residential 

4 240 Higher 
accessibility 
for EV 
owners 

Total 32 Nationwide - - Need for 
expansion in 
rural areas 

The current state of electric vehicle charging infrastructure in Nigeria comprises 32 

stations, with fast charging stations primarily located in major cities, indicating a limited but 

growing presence. Accessibility ratings reveal that home charging stations are more 

accessible to EV owners, while fast and standard charging stations face challenges in both 

availability and operational status. The average charging time highlights the disparity 

between different types of charging stations, emphasizing the need for more efficient 

solutions, particularly in rural areas. 
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Research Question 2: What are the key challenges affecting the adoption of electric vehicles in Nigeria, 

particularly concerning inadequate charging infrastructure, unreliable electricity supply, and public 

awareness? 

Table 2: Challenges Affecting Electric Vehicle Adoption in Nigeria 

Challenge Percentage of 
Respondents (%) 

Description Suggested Solutions 

Inadequate 
Charging 
Infrastructure 

45% Lack of sufficient 
charging stations 

Increase investment in 
charging infrastructure 

Unreliable 
Electricity Supply 

30% Frequent power 
outages 

Improve power 
generation and grid 
reliability 

Lack of Public 
Awareness 

25% Limited knowledge 
about electric 
vehicles 

Launch awareness 
campaigns and 
educational programs 

High Initial Cost of 
Electric Vehicles 

40% Electric vehicles are 
more expensive 

Provide financial 
incentives and subsidies 

Limited Model 
Availability 

35% Few electric vehicle 
models in the 
market 

Encourage local 
manufacturing of EVs 

The findings indicate that 45% of respondents identified inadequate charging 

infrastructure as the most significant challenge to electric vehicle adoption, followed by 

high initial costs and limited vehicle availability. Additionally, 30% cited unreliable 

electricity supply as a critical barrier, while 25% noted a lack of public awareness regarding 

electric vehicles. These challenges collectively hinder the widespread adoption of electric 

vehicles in Nigeria, necessitating a multi-faceted approach to address them. 

Research Question 3: How effective are government policies and initiatives in promoting electric vehicle 

adoption and the development of charging infrastructure in Nigeria? 

Table 3: Effectiveness of Government Policies and Initiatives 

Policy Initiative Effectiveness 
Rating (1-5) 

Percentage 
of Positive 
Responses 

(%) 

Comments Areas for 
Improvement 

National Electric 
Vehicle Policy 

4 65% Strong support 
for local 
manufacturing 

Expand outreach 
to potential 
manufacturers 

Nigerian 
Electricity 

3 50% Moderate impact 
on private sector 

Improve 
regulatory 
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Regulatory 
Commission 
(NERC) Policies 

involvement frameworks for 
EVs 

Tax Incentives 
for Electric 
Vehicles 

3 55% Limited 
awareness 
among potential 
users 

Increase 
marketing and 
awareness 
campaigns 

Infrastructure 
Development 
Fund 

4 60% Good funding 
for charging 
infrastructure 

Streamline 
application 
processes 

Public 
Awareness 
Campaigns 

3 40% Initiatives are 
underway but 
limited reach 

Broaden the 
scope and target 
audience 

The data suggest that government policies, particularly the National Electric 

Vehicle Policy, are perceived as relatively effective, with an effectiveness rating of 4. 

However, initiatives from NERC and tax incentives received lower ratings, indicating room 

for improvement in both awareness and implementation. While 65% of respondents 

viewed the National Electric Vehicle Policy positively, the overall effectiveness of 

government initiatives remains a critical area for enhancement, particularly in outreach and 

public awareness. 

Research Question 4: What role does private sector participation play in the establishment and expansion 

of electric vehicle charging infrastructure in Nigeria? 

Table 4: Role of Private Sector Participation 

Type of 

Private Sector 

Involvement 

Contribution 

Rating (1-5) 

Percentage of 

Respondents 

(%) 

Description Future 

Opportunities 

Investment in 

Charging 

Stations 

4 60% Significant 

investment in 

urban areas 

Expand to rural 

and underserved 

regions 

Technology 

Development 

3 50% Limited 

innovation in 

charging 

technology 

Collaborate with 

tech startups 

Public-Private 3 45% Some Increase 
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Partnerships collaborative 

projects 

underway 

partnerships for 

infrastructure 

Marketing and 

Awareness 

Campaigns 

3 40% Private sector 

involvement in 

campaigns 

Strengthen 

partnerships for 

broader outreach 

Research and 

Development 

3 50% Moderate 

investment in 

R&D 

Focus on local 

solutions for 

charging tech 

The findings indicate that private sector participation is perceived as crucial for the 

establishment and expansion of electric vehicle charging infrastructure. With an average 

contribution rating of 4 for investment in charging stations, the private sector plays a 

significant role, especially in urban areas. However, there is still a need for improved 

collaboration and innovation within the sector, as reflected in the lower ratings for 

technology development and public-private partnerships. Future opportunities lie in 

expanding investments and collaborative efforts to enhance the overall charging 

infrastructure in Nigeria. 

 

DISCUSSION  

The study indicates that Nigeria's electric vehicle (EV) charging infrastructure is in 

its infancy, reflecting the early stages of EV adoption within the country. Currently, there 

are approximately 32 charging stations spread across various regions, with a notable 

concentration of 6 fast charging stations located primarily in major urban areas such as 

Lagos, Abuja, and Port Harcourt. This urban-centric distribution underscores a significant 

disparity in the availability of charging infrastructure between urban and rural settings, 

thereby posing substantial challenges for the broader adoption of electric vehicles across 

the nation (Ogunleye, 2021). The findings further reveal that home charging stations are 

more accessible than fast and standard charging stations. Many urban dwellers with electric 

vehicles are able to charge their cars at home, thereby mitigating some of the accessibility 

issues associated with public charging stations. In contrast, fast and standard charging 

stations frequently face operational challenges, including maintenance issues and limited 
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accessibility, which hinder their ability to support a growing number of electric vehicles on 

the road. The accessibility ratings demonstrate that while home charging may be a feasible 

option for some, it is insufficient to meet the overall demand, particularly for those who 

live in multi-unit dwellings or lack adequate electrical infrastructure. According to 

Ugochukwu et al. (2022), establishing a robust and evenly distributed charging network is 

paramount for facilitating the growth of electric vehicles in Nigeria. An effective charging 

network not only enhances the convenience of owning an electric vehicle but also alleviates 

range anxiety among potential users. Conversely, inadequate infrastructure can serve as a 

formidable barrier to EV adoption, as prospective users may be deterred by concerns over 

the availability and reliability of charging stations.  

The study uncovered multiple challenges impeding the widespread adoption of 

electric vehicles (EVs) in Nigeria, with 45% of respondents citing inadequate charging 

infrastructure as a major barrier. This finding highlights the critical importance of having a 

well-developed and accessible charging network to support EV growth. Without sufficient 

charging options, potential users may hesitate to transition from conventional vehicles to 

electric ones due to concerns about the availability and reliability of charging facilities. 

Additionally, other significant concerns include unreliable electricity supply, which affects 

both the operational status of charging stations and the overall convenience of owning an 

electric vehicle. Fluctuating power availability can create range anxiety among users, further 

discouraging potential adopters (Adeloye et al., 2021). Moreover, public awareness 

regarding the benefits of electric vehicles remains alarmingly low, which poses an additional 

challenge. Many potential users may not fully understand the advantages of switching to 

electric vehicles, such as reduced operating costs, environmental benefits, and government 

incentives. Comprehensive educational initiatives aimed at increasing public awareness are 

essential for addressing this knowledge gap. High initial costs for electric vehicles and 

limited availability of models in the market also hinder adoption, making it imperative for 

stakeholders to explore strategies to lower costs and diversify vehicle offerings. These 

findings are consistent with prior research that emphasizes the need to address 

infrastructure deficits and enhance power supply reliability to foster electric vehicle growth 

(Oduyoye & Adetutu, 2022). Consequently, tackling these challenges requires a 

multifaceted approach involving government initiatives, private sector investment, and 

public education efforts to facilitate a smoother transition to electric mobility (Osuji et al., 

2020). 
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The effectiveness of government policies designed to promote electric vehicle 

adoption in Nigeria has yielded mixed results. The National Electric Vehicle Policy 

received positive feedback from 65% of respondents, particularly for its role in supporting 

local manufacturing of electric vehicles. This endorsement suggests that policies aimed at 

fostering domestic production can have a favorable impact on the market. However, the 

lower ratings for other government initiatives, especially those from the Nigerian Electricity 

Regulatory Commission (NERC), signal a need for enhanced awareness and effective 

implementation of these policies (Ibrahim et al., 2021). These findings underscore the 

importance of continuous evaluation and adjustment of government policies to ensure they 

meet the evolving needs of the electric vehicle market. Existing literature corroborates the 

necessity of effective communication and outreach to maximize the impact of government 

initiatives aimed at encouraging electric mobility (Ijeoma & Nduka, 2020). Furthermore, 

stakeholders must prioritize creating awareness about these policies among potential users 

and industry players to ensure their successful implementation and acceptance. 

The study highlights the vital role of private sector participation in the development 

of electric vehicle charging infrastructure in Nigeria. Approximately 60% of respondents 

acknowledged the significant impact of private investment in expanding charging networks, 

especially in urban areas. This finding illustrates how the private sector can contribute to 

filling the gaps in charging infrastructure where government efforts may fall short 

(Ogunleye, 2021). However, there remains a noticeable gap in technological innovation and 

broader outreach efforts from private stakeholders. This underscores the importance of 

fostering public-private partnerships that can create an enabling environment for electric 

vehicle adoption. Collaborative initiatives that leverage private sector expertise and 

resources can enhance the efficiency and accessibility of charging infrastructure. By 

engaging with private companies, the government can facilitate investment in advanced 

charging technologies and expand infrastructure networks to underserved areas, ultimately 

promoting a more comprehensive electric vehicle ecosystem (Madu et al., 2021). 

Addressing these gaps through effective collaboration will be essential for Nigeria to realize 

its electric vehicle ambitions and ensure sustainable transportation in the future. 
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CONCLUSION 

The study on the evolution of electric vehicle charging technologies in Nigeria 

reveals critical insights into the current state and future prospects of electric vehicle 

adoption in the country. It identifies key challenges, such as inadequate charging 

infrastructure, unreliable electricity supply, and low public awareness, which significantly 

hinder the widespread acceptance of electric vehicles. Addressing these challenges is 

essential for facilitating a smooth transition to electric mobility, and it requires a 

collaborative approach involving government policies, private sector investment, and 

robust public education initiatives. Furthermore, while government efforts, particularly the 

National Electric Vehicle Policy, have shown promise in promoting local manufacturing 

and supporting infrastructure development, there is a pressing need for improved 

awareness and effective implementation of existing initiatives. The role of the private sector 

is also highlighted as vital in expanding charging networks and fostering technological 

advancements. Public-private partnerships can leverage resources and expertise to create a 

more efficient and accessible electric vehicle ecosystem. For Nigeria to fully harness the 

potential of electric vehicles, it is imperative to enhance charging infrastructure, improve 

power supply reliability, and foster public awareness through targeted educational 

campaigns. By addressing these challenges and promoting collaboration among 

stakeholders, Nigeria can pave the way for sustainable electric mobility that contributes to 

environmental conservation and economic development. The findings of this study serve 

as a foundation for future research and policy development aimed at overcoming the 

barriers to electric vehicle adoption in the country. 

Recommendations 

Based on the findings of this study, the following recommendations are proposed 

to enhance the adoption of electric vehicles in Nigeria: 

1. The government should prioritize the establishment and expansion of electric 

vehicle charging infrastructure, particularly in underserved rural areas. This includes 

investing in a comprehensive network of fast and standard charging stations to 

improve accessibility for all users. Public-private partnerships can be leveraged to 

facilitate this development, ensuring that charging infrastructure is strategically 

located to meet demand. 
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2. Comprehensive educational initiatives should be launched to increase public 

awareness about the benefits of electric vehicles. These campaigns should focus on 

informing potential users about the advantages of electric mobility, available 

incentives, and the proper use of charging stations. Engaging community leaders 

and local organizations can help amplify these efforts and reach a broader audience. 

3. The Nigerian government should review and enhance existing policies to support 

electric vehicle adoption and charging infrastructure development. This includes 

providing incentives for local manufacturing of electric vehicles, such as tax breaks 

or subsidies, to make electric vehicles more affordable and accessible. Clear 

communication regarding these policies will be essential for their successful 

implementation. 

4. Active engagement of the private sector in the development of charging 

infrastructure is crucial. The government should encourage public-private 

partnerships to attract private investment and expertise in expanding charging 

networks. This collaboration can accelerate the growth of electric vehicle 

infrastructure, particularly in urban areas where demand is highest. 
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