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Abstract: This study explores the policy and regulatory challenges hindering Nigeria’ s transition to
renewable energy, despite the country’ s efforts to promote sustainable energy through frameworks like the
Renewable Energy Master Plan (REMP) and the National Renewable Energy and Energy Efficiency Policy
(NREEEP). Using a qualitative research approach, the study analyzes secondary data, including government
reports, policy documents, and scholarly articles, to identify key barriers in policy implementation. These
challenges include inadequate funding, bureaucratic inefficiencies, inconsistent policy enforcement, and weak
institutional capacity. The study highlights the insufficient coordination between regulatory agencies and the
lack of investment incentives as major factors impeding progress. A case study of Nigeria’ s energy transition
efforts shows that although policies exist, their implementation is slow and fragmented. The findings
emphasize the need for a centralized regulatory authority, stronger financial incentives, improved governance
mechanisms, and investment in infrastructure to accelerate the adoption of renewable energy.
Recommendations are provided to enhance policy frameworks and promote a more coordinated, sustainable
approach to energy development in Nigeria.
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1. Introduction

Nigeria, as Africa’ s largest economy and most populous nation, heavily relies on fossil fuels for its energy needs.
Fossil fuels account for over 80% of the country’ s total energy consumption, with crude oil and natural gas
serving as the primary energy sources (Aliyu et al., 2018). While this reliance has contributed to economic
growth—particularly through revenue generation in the oil and gas sector—it has also led to significant
environmental and social consequences, including greenhouse gas emissions, air and water pollution, and
ecosystem degradation (Akinbami, 2020). Furthermore, the global shift towards decarbonization and clean energy
underscores the urgency for Nigeria to transition to sustainable energy sources. Climate change poses a significant
threat to Nigeria, with its impacts becoming increasingly evident across the country. Rising temperatures, erratic
rainfall patterns, and extreme weather events have intensified, affecting critical sectors such as agriculture, water
resources, and public health (Nwankwo et al., 2023). The northern states, particularly those in the Sahel region,
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are experiencing rapid desertification, leading to the loss of arable land and worsening food insecurity. Studies
indicate that over 350,000 hectares of land are lost annually to desert encroachment, affecting livelihoods
dependent on agriculture and livestock farming (Oladipo et al., 2021). This environmental degradation has fueled
migration and resource-based conflicts between farmers and herders, exacerbating socio-economic instability
(Abubakar et al., 2022).

In the Niger Delta, rising sea levels and coastal erosion pose severe risks to communities already struggling with
environmental devastation caused by oil exploration. The region, home to over 30 million people, faces frequent
flooding and shoreline erosion, leading to the submersion of settlements, salinization of freshwater sources, and
destruction of farmlands (Ebeku, 2020). These challenges, coupled with recurrent oil spills, have led to significant
biodiversity loss and economic hardship for fishing and farming communities (Okonkwo & Uchenna, 2022).
Additionally, extreme weather events, such as the devastating floods of 2022, displaced over 1.4 million people
and caused billions of naira in infrastructural damage, underscoring the urgency of climate-resilient policies and
infrastructural investments (NEMA, 2022). Given these climate induced challenges, transitioning to renewable
energy is essential for mitigating environmental damage and ensuring Nigeria’ s energy security. Solar, wind,
hydropower, and biomass offer sustainable alternatives that can reduce carbon emissions while supporting
economic development (Aliyu et al., 2018). However, weak governance, inconsistent policies, and limited
financial incentives have hindered progress in adopting renewable energy solutions (Olaleye et al., 2021).
Strengthening climate adaptation strategies through policy reforms, improved energy governance, and increased
investment in clean energy infrastructure is crucial for building resilience against climate change in Nigeria (Oseni
& Adeniyi, 2023). Without urgent action, the country risks further economic losses, environmental degradation,
and social instability, making the transition to renewable energy a national priority.

Nigeria possesses abundant renewable energy resources that remain underutilized despite their potential to drive
sustainable energy development and climate change mitigation. The country receives an average solar radiation
of approximately 5.5 kWh/m? per day, making solar energy one of the most viable alternatives to fossil fuels
(Aliyu et al., 2018). Studies indicate that the northern region, particularly states such as Sokoto, Katsina, and
Borno, experiences some of the highest solar radiation levels, presenting significant opportunities for large-scale
solar power generation (Ighodaro & Awodele, 2020). In addition, Nigeria has substantial wind energy potential,
particularly in the northern and coastal regions, where wind speeds range between 4— 6 m/s at 10 meters above
ground level, sufficient for small- and medium-scale wind power projects (Shaaban & Petinrin, 2014).
Hydropower is another critical renewable energy source in Nigeria, with major rivers such as the Niger and Benue
providing ample opportunities for electricity generation. Large-scale hydropower projects, including the Kainji,
Jebba, and Shiroro dams, currently contribute a portion of the national grid supply, but challenges such as poor
maintenance, siltation, and erratic water flow have limited their efficiency (Akinbami, 2021). Small hydropower
projects remain largely underdeveloped, despite their potential to provide decentralized and off-grid electricity
solutions for rural communities (Oparaku et al., 2019). Similarly, biomass energy, derived from agricultural
residues, wood, and animal waste, offers an opportunity for decentralized energy production, particularly in
agrarian regions where crop waste could be efficiently converted into bioenergy (Adepoju et al., 2022).

Despite these abundant resources, Nigeria's transition to renewable energy has been constrained by several
challenges. Weak governance structures, coupled with inconsistent policy implementation, have hindered the
development of a clear and stable regulatory framework for renewable energy investments (Oyedepo, 2012). The
absence of long-term financial incentives, such as tax reliefs and subsidies for renewable energy projects, has
discouraged private sector participation in the clean energy sector (Olaleye et al., 2021). Additionally, inadequate
infrastructure, including transmission and distribution networks, poses a significant challenge in integrating
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renewable energy into the national grid, leading to inefficiencies and energy losses (Oseni & Adeniyi, 2023).
Addressing these barriers through targeted policy reforms, improved regulatory frameworks, and increased
investments in renewable energy infrastructure is crucial for unlocking Nigeria's renewable energy potential and
achieving a sustainable energy future.

The role of effective energy governance in achieving a sustainable energy transition cannot be overstated.
Sustainable energy governance encompasses the development of comprehensive policies, regulatory frameworks,
and institutional mechanisms that support the integration of renewable energy into the national energy mix while
ensuring environmental sustainability (Adebayo & Ojo, 2021). However, the current energy governance
landscape in Nigeria is characterized by regulatory overlaps, inefficiencies in policy execution, and limited
investment in renewable energy infrastructure (Olaleye et al., 2021). Addressing these governance issues is critical
for unlocking Nigeria’ s renewable energy potential and promoting a just transition to a low-carbon economy.
This paper critically examines the role of renewable energy in Nigeria’ s sustainable energy governance, focusing
on policy gaps, institutional barriers, and strategic frameworks required for climate change mitigation. It explores
the challenges and opportunities associated with integrating renewable energy into Nigeria’ s energy system and
provides recommendations for fostering a resilient and sustainable energy future.

2. Literature Review

2.1. Climate Change and Its Impact on Nigeria

Climate change presents a growing challenge to Nigeria, affecting key sectors such as agriculture, water resources,
public health, and infrastructure. The country is already experiencing rising temperatures, erratic rainfall patterns,
and increased frequency of extreme weather events, which are threatening socio-economic stability (Nwankwo
et al., 2023). In the northern regions, desertification is rapidly expanding due to prolonged droughts, unsustainable
agricultural practices, and deforestation, leading to significant losses in arable land and worsening food insecurity
(Oladipo et al., 2021). According to the United Nations Convention to Combat Desertification (UNCCD),
approximately 35% of Nigeria’ s landmass is at risk of desertification, with states such as Borno, Yobe, and Sokoto
among the worst affected (UNCCD, 2022). The loss of fertile land has forced many farmers and herders to migrate
southward, intensifying resource-based conflicts and economic instability (Abubakar et al., 2022). Coastal
regions, particularly the Niger Delta, are facing increasing environmental degradation due to the combined effects
of climate change and anthropogenic activities. Rising sea levels and coastal erosion have resulted in recurrent
flooding, submerging farmlands and displacing thousands of residents, exacerbating socio-economic
vulnerabilities in the region (Ebeku, 2020). According to the Nigerian Environmental Study/Action Team (NEST),
over 70% of coastal communities in Nigeria are at risk of displacement due to land submersion, making climate
adaptation measures an urgent necessity (NEST, 2021). The Intergovernmental Panel on Climate Change (IPCC)
projects that if global temperatures continue to rise, sea levels could increase by over 65 cm by the end of the
century, further worsening the plight of coastal populations (IPCC, 2021).

The environmental crisis in the Niger Delta is further compounded by frequent oil spills, gas flaring, and industrial
pollution, which have led to significant biodiversity loss. Studies estimate that over 13 million barrels of oil have
been spilled in the region since commercial oil exploration began in the 1950s, contaminating farmlands,
freshwater sources, and marine ecosystems (Okonkwo & Uchenna, 2022). The resulting decline in fish
populations has severely impacted local fishing communities, who rely on aquatic resources for their livelihoods
and food security (Anejionu et al., 2015). Additionally, gas flaring—a practice in which natural gas is burned as
a byproduct of crude oil extraction—releases large amounts of carbon dioxide (CO:z), methane (CHa), and black
carbon into the atmosphere, contributing to global warming and air pollution (Odeh et al., 2020). The destruction
of mangrove forests, which act as natural coastal buffers, has further heightened the vulnerability of the Niger
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Delta to climate-related hazards. Nigeria has lost an estimated 50% of its mangrove cover due to deforestation,
oil pollution, and urban expansion, reducing the region’ s ability to absorb storm surges and mitigate tidal flooding
(Osuji & Nwoye, 2023). The loss of mangroves also threatens biodiversity, as these ecosystems provide critical
breeding grounds for fish, crustaceans, and other aquatic species essential for sustaining local livelihoods (Udoh
et al., 2022). Without urgent policy interventions, including stricter environmental regulations, coastal protection
initiatives, and large-scale afforestation programs, the environmental and economic stability of the Niger Delta
will continue to deteriorate, further deepening the region’ s vulnerability to climate change.

Extreme weather events, including floods and prolonged droughts, have become increasingly frequent and severe
in Nigeria, resulting in substantial damage to both human lives and the economy. In 2022, catastrophic floods
affected over 30 states across the country, displacing more than 1.4 million individuals and causing an estimated
$6 billion in damages to infrastructure, agriculture, and businesses (National Emergency Management Agency
[NEMA], 2022). This flooding, exacerbated by heavy rains and poor drainage systems, disrupted transportation,
communications, and access to essential services, leaving communities vulnerable to the compounded effects of
displacement and loss of livelihoods (NEMA, 2022). These devastating events also highlighted the inadequacy
of current flood management systems and the need for adaptive policies that address the growing risks of flooding
due to climate change. Conversely, the northern and central regions of Nigeria have experienced prolonged
droughts, which have led to a significant decline in water levels in major rivers and reservoirs. The drying up of
water sources has severely impacted agriculture, hydropower generation, and water availability for domestic use
(Akinbami et al., 2021). For instance, the water levels of the famous Lake Chad, which supports millions of
people in Nigeria’ s northeastern region, have dropped by over 90% in the last 50 years, directly affecting
irrigation for crop production, fishing, and drinking water supply (Olaniyan et al., 2021). Drought conditions have
contributed to reduced food production, heightened food insecurity, and conflicts over water resources, further
exacerbating socioeconomic challenges in the country.

These climate-induced disruptions highlight the urgent need for effective adaptive strategies and robust
environmental governance that can mitigate the impact of extreme weather events while promoting long-term
resilience. In addition to strengthening disaster preparedness and response systems, there is a need to transition
to renewable energy sources, which can help reduce the country’ s reliance on fossil fuels and contribute to global
efforts to mitigate climate change (Oseni & Adeniyi, 2023). Renewable energy solutions, such as solar and wind
power, offer the potential to decentralize energy generation and improve energy security, particularly in rural areas
that are more vulnerable to climate variability. Transitioning to a sustainable energy model, supported by strong
policies and infrastructure investment, is critical for Nigeria to navigate its evolving climate challenges and ensure
sustainable development for future generations.

2.2. Nigeria’ s Renewable Energy Potential

2.2.1. Solar Energy

Solar energy offers a significant opportunity to address Nigeria's energy crisis, particularly given the country's
high levels of solar radiation. Nigeria’ s average solar radiation of about 5.5 kWh/m? per day positions it as one
of the top countries in Africa for solar energy generation (Aliyu et al., 2018). The northern states, such as Sokoto,
Katsina, and Borno, which experience some of the highest solar intensities in the world, have exceptional potential
for large-scale solar power generation (Ohunakin et al., 2014). With these resources, Nigeria could substantially
reduce its dependence on fossil fuels while providing much-needed energy for its rapidly growing population.
However, despite this vast potential, the development of solar energy has been slow and faces numerous
challenges. One of the primary barriers is the lack of adequate infrastructure to support the deployment of large-
scale solar power projects. The existing national grid is poorly equipped to integrate solar power, as it is often
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unreliable and lacks the capacity to accommodate renewable energy sources (Ohunakin et al., 2014). Furthermore,
the regulatory environment for solar energy remains weak, with inconsistent policy frameworks and limited
incentives for private investment in renewable energy. This has created an investment climate that is less attractive
to both domestic and foreign investors who are hesitant to invest in solar energy without clear and stable policies
(Aliyu et al., 2018).

Another critical challenge is the lack of sufficient financial resources to scale up solar energy projects. In many
instances, the capital required for solar infrastructure is either inaccessible or too costly for most stakeholders
(Ohunakin et al., 2014). The cost of solar technologies has been decreasing globally, but the lack of adequate
financing mechanisms and subsidies in Nigeria prevents many stakeholders from embracing these technologies.
Moreover, the shortage of skilled labor to design, install, and maintain solar systems poses an additional challenge
to scaling up solar energy solutions (Aliyu et al., 2018). In rural areas, where access to reliable electricity is
limited, solar energy can play a transformative role. Rural communities often suffer from inadequate grid access,
and decentralized solar systems can offer them an affordable and sustainable alternative (Ohunakin et al., 2014).
However, rural regions face additional challenges, such as a lack of awareness about the potential benefits of solar
energy, poor access to financing options, and insufficient local capacity to manage solar energy systems. To
address these issues, Nigeria needs to focus on providing financial support and capacity building in rural areas to
facilitate the adoption of solar technologies.

For solar energy to reach its full potential in Nigeria, a concerted effort is needed from the government, private
sector, and other stakeholders. This includes strengthening the policy framework to provide clear regulations,
incentives, and subsidies that promote investment in solar energy (Aliyu et al., 2018). The government should
also prioritize the improvement of grid infrastructure, not just to integrate solar power, but to ensure the overall
reliability and efficiency of the national power system. Additionally, creating favorable financial models,
including subsidies, tax incentives, and low-interest loans, can help reduce the financial barriers that hinder solar
energy projects. Promoting local capacity building through training programs and partnerships with international
experts can also ensure that Nigeria has the necessary human resources to deploy and maintain solar systems at
scale.

2.2.2. Wind Energy

Wind energy represents a valuable yet underdeveloped resource in Nigeria, with substantial untapped potential in
both the northern and coastal regions of the country. States like Yobe and Borno in the north, as well as Lagos
along the coast, experience wind speeds ranging from 4 to 7 meters per second (m/s), which are deemed suitable
for electricity generation (Shaaban & Petinrin, 2014). Given that these regions are blessed with consistent and
reliable wind patterns, they present a significant opportunity for Nigeria to diversify its energy mix and reduce
dependence on fossil fuels. The utilization of wind energy could provide a clean and sustainable source of power
while also contributing to job creation and economic growth, particularly in rural areas. However, despite the
promising potential of wind energy, its development has been relatively slow, largely due to the lack of a
comprehensive national wind energy policy. The absence of government incentives for private investors has
further hampered the growth of the sector, leaving the full potential of wind power largely untapped. While there
have been smallscale wind energy projects initiated in certain parts of the country, these projects remain isolated
and have not reached the scale needed to make a significant impact on Nigeria's energy supply (Shaaban &
Petinrin, 2014).

The slow progress in developing wind energy can be attributed to several factors. First, there is a lack of
infrastructure to support large-scale wind power projects. The existing grid infrastructure is not equipped to
integrate wind energy effectively, which presents a major challenge for the commercialization of wind power in
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Nigeria (Shaaban & Petinrin, 2014). Additionally, there is limited awareness of wind energy's potential benefits,
both among policymakers and the general public. This lack of awareness, coupled with the absence of clear and
consistent policies, makes it difficult to foster a conducive environment for wind energy development. To fully
unlock the potential of wind energy in Nigeria, the government must prioritize the creation of a strong and
comprehensive policy framework that supports research, development, and investment in wind energy
technologies. This should include providing financial incentives and subsidies to attract private investment, as
well as facilitating partnerships between local and international stakeholders to enhance technological capacity.
In addition, the government should invest in the necessary infrastructure to support the integration of wind power
into the national grid. This includes upgrading the grid to accommodate renewable energy sources and developing
energy storage solutions to address the intermittent nature of wind power (Shaaban & Petinrin, 2014).
Moreover, Nigeria should prioritize the development of wind energy in regions where the resource potential is
highest. This would require targeted investments in both research and practical wind energy projects to ensure
that the benefits of wind power can be maximized, particularly in rural and underserved areas where access to
electricity is limited (Shaaban & Petinrin, 2014). Additionally, creating awareness campaigns to educate the public
and policymakers about the advantages of wind energy would go a long way in fostering greater support for its
development.

2.2.3. Hydropower

Hydropower remains one of Nigeria's most significant untapped renewable energy resources, with an estimated
potential capacity of 14,750 MW. However, despite the vast potential, only around 2,000 MW is currently
harnessed, indicating a substantial gap in the effective utilization of this resource (Ikejemba et al., 2017). Nigeria
is endowed with numerous large rivers, including the Niger and Benue, and dams such as the Kainji and Jebba
dams, which offer substantial opportunities for the generation of clean and sustainable electricity. The country's
potential for hydropower extends beyond large-scale projects to include small and medium-sized hydropower
(S/MHP) solutions, which could provide decentralized and oft-grid electricity to rural communities that are
currently disconnected from the national grid (Ikejemba et al., 2017). Despite the potential, the development of
hydropower in Nigeria has been slow and uneven. Large-scale hydropower projects have often faced delays, with
many uncompleted or underdeveloped, leading to a significant underutilization of available resources. A major
barrier to the development of hydropower projects has been inadequate funding, as many potential investors
remain wary of the substantial initial capital outlay required for such projects. This issue has been compounded
by regulatory challenges, including complex approval processes and weak policy coordination between
government agencies responsible for hydropower development (Ikejemba et al., 2017). These challenges have
resulted in significant inefficiencies in the sector, stalling progress on key hydropower projects and limiting the
country's ability to harness this resource effectively.

Environmental concerns related to dam construction have also played a role in limiting the expansion of
hydropower in Nigeria. The construction of large dams can lead to the displacement of communities, the
destruction of ecosystems, and the disruption of local biodiversity, which has sparked resistance from local
communities and environmental groups. While the environmental impact of hydropower projects is relatively low
compared to fossil fuel energy sources, these concerns must still be addressed in a way that balances the need for
energy development with the protection of natural habitats and local communities. Additionally, the absence of a
clear and comprehensive hydropower policy framework has hindered the sector’ s growth. Without a cohesive
policy to guide hydropower development, investors have been reluctant to commit to long-term projects,
particularly when faced with uncertainties about regulatory processes, tariffs, and incentives (Ikejemba et al.,
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2017). A well-structured policy framework could provide the clarity and security needed to attract both local and
foreign investments into the hydropower sector, ensuring the sustainable development of the resource.

To fully exploit Nigeria's hydropower potential, the government must address several key challenges. First, it
must enhance funding mechanisms to support both large and small-scale hydropower projects. This could involve
creating incentives for private-sector investment, such as tax breaks or low-interest loans, and facilitating public-
private partnerships. In addition, regulatory frameworks must be improved to streamline the approval process for
new hydropower projects, ensuring that they are completed in a timely and efficient manner. The government
should also prioritize the development of small and medium-sized hydropower projects, which could be
particularly beneficial for rural areas that are off the national grid. These projects would provide communities
with access to reliable and sustainable electricity, improving livelihoods and promoting local economic
development (Ikejemba et al., 2017). Furthermore, a comprehensive and well-coordinated hydropower policy
should be established to guide the development of the sector. This policy should include clear guidelines on
environmental and social impacts, ensuring that hydropower projects are developed in a way that is both
sustainable and socially responsible. The policy should also prioritize the integration of hydropower into the
national energy mix, supporting grid connectivity and addressing energy security issues (Ikejemba et al., 2017).
2.2.4. Biomass and Bioenergy

Nigeria is one of the largest producers of biomass in Africa, generating over 144 million tons annually, much of
which is derived from agricultural residues, wood, and animal waste (Adepoju et al., 2022). This biomass
represents a significant untapped resource that could be harnessed to produce bioenergy, offering a sustainable
and eco-friendly energy solution for rural communities. Bioenergy derived from biomass can be used for
electricity generation, cooking, and heating, providing an alternative to traditional biomass sources such as
firewood and charcoal, which are commonly used in rural areas (Akinyele et al., 2015). The efficient conversion
of this biomass into bioenergy could substantially reduce Nigeria’ s reliance on non-renewable energy sources
and help address energy access challenges, particularly in off-grid areas where conventional energy infrastructure
is limited or nonexistent. The potential for biomass energy in Nigeria is vast, given the country's abundant
agricultural activities, which produce large quantities of organic waste. For instance, Nigeria's agricultural sector
produces significant amounts of residues from crops like maize, cassava, rice, and sugarcane, as well as from
livestock farming (Adepoju et al., 2022). These residues, when properly managed and processed, can be converted
into biofuels such as biogas, bioethanol, and biodiesel, which can then be used to generate electricity or as clean
cooking fuels. This process not only provides an alternative energy source but also offers an opportunity for waste
management, turning agricultural by-products into valuable resources. Furthermore, the use of bioenergy in rural
areas could create new economic opportunities, including job creation in the bioenergy production, processing,
and distribution sectors, thereby improving livelihoods in underserved communities.

A key benefit of utilizing biomass for energy production is its potential to reduce dependence on wood fuel, a
major source of energy for cooking in rural Nigeria. According to the International Energy Agency (IEA), the use
of traditional biomass fuels, such as firewood and charcoal, is responsible for significant deforestation and
environmental degradation in many African countries, including Nigeria (IEA, 2017). As rural populations grow
and the demand for firewood increases, the pressure on forests continues to intensify, leading to the depletion of
valuable ecosystems and biodiversity. By replacing wood fuel with bioenergy, Nigeria can mitigate the negative
environmental impacts associated with deforestation, such as soil erosion, loss of biodiversity, and reduced carbon
sequestration (Akinyele et al., 2015). Moreover, the adoption of biomass energy technologies could support
Nigeria's efforts to meet its climate change mitigation goals under international agreements such as the Paris
Agreement. Biomass energy is considered a renewable energy source that produces lower greenhouse gas
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emissions compared to fossil fuels, contributing to a reduction in Nigeria's overall carbon footprint. By investing
in cleaner and more efficient biomass energy systems, Nigeria can reduce its reliance on coal, oil, and natural gas,
which are major sources of carbon emissions (Adepoju et al., 2022).

Despite the significant potential for biomass energy, several barriers must be addressed to fully harness its benefits
in Nigeria. First, there is a need for investment in research and development to improve the efficiency of biomass
conversion technologies and make them more accessible to rural communities (Akinyele et al., 2015).
Additionally, policy and regulatory frameworks must be strengthened to support the sustainable production and
utilization of biomass energy. This includes providing incentives for the development of biomass energy projects,
ensuring the availability of financing for rural communities, and addressing challenges related to biomass supply
chains and waste management (Adepoju et al., 2022). Furthermore, public awareness and capacity-building
initiatives are crucial to ensuring the successful implementation of biomass energy solutions in rural areas. Local
communities need to be educated on the benefits of bioenergy and trained in the installation, operation, and
maintenance of bioenergy technologies. Such initiatives could help overcome resistance to new energy
technologies and encourage the widespread adoption of biomass energy systems.

2.3. Policy and Regulatory Challenges

Nigeria has developed several policy frameworks aimed at promoting renewable energy, such as the Renewable
Energy Master Plan (REMP) and the National Renewable Energy and Energy Efficiency Policy (NREEEP). These
policies are essential for guiding the transition to a sustainable energy system and ensuring the efficient integration
of renewable energy sources into the national grid. The REMP, for example, outlines strategies to increase the
share of renewable energy in Nigeria’ s energy mix and provides targets for various renewable energy sources,
while the NREEEP focuses on improving energy efficiency alongside promoting renewable technologies (Olaleye
et al., 2021). However, despite the existence of these frameworks, implementation has been sluggish, largely due
to a combination of inadequate funding, bureaucratic inefficiencies, and a lack of political will to prioritize and
enforce these policies (Olaleye et al., 2021). One of the key challenges Nigeria faces in advancing renewable
energy is the insufficient financial support for renewable energy projects. The lack of adequate funding and
investment in infrastructure has slowed down the development and deployment of renewable technologies,
including solar, wind, and hydropower (Olaleye et al., 2021). While the government has made some efforts to
attract private investment through incentives and partnerships, the available financial mechanisms remain limited
and often inaccessible to smallscale renewable energy initiatives, particularly in rural areas where energy access
1s most needed.

Moreover, bureaucratic inefficiencies within governmental institutions have exacerbated the problem of slow
policy implementation. Multiple agencies are involved in the renewable energy sector, but their roles and
responsibilities are often unclear or overlapping, leading to regulatory fragmentation and confusion (Ogunleye et
al., 2020). For instance, agencies like the Energy Commission of Nigeria (ECN), the Nigerian Electricity
Regulatory Commission (NERC), and the Federal Ministry of Power, among others, are all tasked with different
aspects of energy policy, yet their actions are often not coordinated effectively, leading to delays and conflicts in
regulatory enforcement (Ogunleye et al., 2020). These institutional overlaps not only create inefficiencies but also
complicate the approval and permitting processes for renewable energy projects, further discouraging investors
and hindering progress in the sector. Another critical challenge in the policy and regulatory landscape is the lack
of strong political commitment to renewable energy development. While the government has articulated various
goals and set ambitious renewable energy targets, political will to achieve these targets has been inconsistent.
Changing political priorities and a focus on short-term economic gains from fossil fuel extraction have often
overshadowed the long-term benefits of renewable energy development (Ogunleye et al., 2020). This lack of
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sustained political commitment has resulted in the neglect of key initiatives, insufficient funding, and a lack of
the regulatory clarity needed to drive the transition to a low-carbon energy system.

3. Methodology

This study utilizes a qualitative research approach, drawing on secondary data sources such as government
reports, policy documents, peer-reviewed articles, and case studies related to Nigeria’ s energy sector. The
research uses content analysis to examine the effectiveness of renewable energy policies, governance challenges,
and the gaps in policy implementation. Through this analysis, the study aims to identify the strengths and
weaknesses of existing frameworks, providing a clear understanding of the factors hindering Nigeria’ s transition
to renewable energy and suggesting areas for improvement.

4. Case Study: Nigeria’ s Energy Transition Efforts

4.1. Implementation of Renewable Energy Policies

The Nigerian government has made notable strides in creating policies aimed at accelerating the adoption of
renewable energy sources, but the effectiveness of these policies has been constrained by various challenges in
implementation. Two of the most significant policies designed to guide the country's transition toward renewable
energy are the Renewable Energy Master Plan (REMP) and the National Renewable Energy and Energy
Efficiency Policy (NREEEP). These policies provide the foundational framework for integrating renewable
energy technologies and energy efficiency measures into Nigeria’ s broader energy strategy.

The Renewable Energy Master Plan (REMP) was developed with the objective of boosting the share of
renewable energy in the national energy mix. Specifically, the plan aims to achieve a 36% renewable energy share
by 2030 (Energy Commission of Nigeria, 2022). This ambitious target underscores the importance of renewable
energy as a crucial component in Nigeria’ s energy future, especially as the country seeks to address energy
security issues and reduce its reliance on fossil fuels. However, while REMP sets a clear direction for the country’
s renewable energy transition, its implementation has been hindered by significant challenges, including
inadequate funding, poor infrastructure, and slow regulatory processes (Olaleye et al., 2021). Furthermore, there
is a lack of coherent coordination between various stakeholders, which has resulted in fragmented efforts and
inefficient use of available resources. To overcome these barriers, it is essential for the government to prioritize
the allocation of funds, streamline the policy-making process, and foster better collaboration between public and
private sectors.

The National Renewable Energy and Energy Efficiency Policy (NREEEP), introduced in 2015, provides the
regulatory and institutional framework to guide Nigeria's efforts in integrating renewable energy and energy
efficiency technologies. The NREEEP envisions a sustainable energy system, emphasizing renewable sources
such as solar, wind, hydro, and biomass. It also advocates for improved energy efficiency across all sectors of the
economy (Olaleye et al., 2021). This policy is a step forward in creating a more diversified energy mix, but its
successful implementation is still hampered by a lack of political will, inconsistent enforcement of regulations,
and limited incentives for private sector participation (Ogunbiyi & Olajide, 2020). For instance, the policy outlines
strategies for incentivizing investments in renewable energy projects, but the absence of a clear and stable
regulatory environment has discouraged investors from committing to large-scale renewable energy projects
(Akinyemi & Ojo, 2020). Moreover, the policy has yet to establish a robust mechanism for monitoring progress
and ensuring accountability, which further undermines its effectiveness.

4.2. Challenges in Policy Implementation

While the policies themselves are promising, their implementation has faced multiple challenges, including:

1. Inadequate Funding: Both REMP and NREEEP require substantial financial investment to be fully
realized. The government has struggled to secure the necessary funding for renewable energy projects, which
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often require significant upfront capital. Without adequate financing, the ambitious goals set out in these policies
cannot be achieved (Olaleye et al., 2021).

2. Bureaucratic and Institutional Inefficiencies: The Nigerian energy sector suffers from institutional
inefficiencies and bureaucratic delays that hinder the swift implementation of renewable energy projects.
Regulatory bodies often operate in silos, leading to policy overlaps and conflicting regulations that slow down
the approval process for renewable energy projects (Ogunbiyi & Olajide, 2020). Additionally, there is a lack of
effective coordination between the government, private investors, and local communities, which leads to slow
project implementation and missed opportunities for maximizing renewable energy potential.

3. Inconsistent Policy Enforcement: Although both REMP and NREEEP provide a regulatory framework
for renewable energy development, there are gaps in enforcement, and policies are not consistently applied across
the country (Akinyemi & Ojo, 2020). This inconsistency creates uncertainty for investors and can lead to a lack
of confidence in the government's commitment to renewable energy.

4. Grid Infrastructure Challenges: One of the key barriers to the implementation of renewable energy
projects in Nigeria is the lack of grid infrastructure to support the integration of renewable energy into the national
grid. Many areas of the country still lack reliable electricity access, and existing grid infrastructure is outdated
and unable to accommodate decentralized renewable energy solutions like solar and wind (Energy Commission
of Nigeria, 2022).

S. Limited Capacity and Awareness: There is also a need to build local capacity in renewable energy
technologies and raise awareness about the benefits of clean energy sources. Many Nigerians are not familiar with
renewable energy solutions or are hesitant to adopt them due to misconceptions about their reliability and cost.
Addressing this knowledge gap and increasing public awareness is essential for ensuring widespread adoption of
renewable energy technologies (Olaleye et al., 2021).

5. Discussion of Findings

The findings of this study indicate that despite Nigeria’ s promising policy framework for renewable energy
adoption, the practical implementation of these policies has been considerably slow. Several key barriers have
emerged as critical challenges that hinder the successful transition to renewable energy. These include inconsistent
policy enforcement, lack of sufficient investment incentives, and weak institutional capacity, all of which
contribute to the slow progress in realizing the nation’ s renewable energy goals.

Inconsistent Policy Enforcement

A major barrier to the effective implementation of renewable energy policies in Nigeria is the inconsistency in
enforcing regulations. While Nigeria has formulated comprehensive policies like the Renewable Energy Master
Plan (REMP) and the National Renewable Energy and Energy Efficiency Policy (NREEEP), the lack of a
consistent enforcement mechanism has led to gaps in implementation. The absence of a clear and stable regulatory
framework has created uncertainties, particularly for investors who are hesitant to commit to renewable energy
projects in the face of unpredictable policy shifts (Olaleye et al., 2021). Furthermore, regulatory agencies tasked
with overseeing the energy sector often operate in silos, leading to inefficient coordination and overlapping
responsibilities that slow down the process of project approval and execution (Ogunbiyi & Olajide, 2020). As a
result, although policies are in place, their impact has been diluted by delays and poor enforcement.

Inadequate Investment Incentives

Inadequate investment incentives further complicate the renewable energy transition. Renewable energy projects,
particularly large-scale ones, require significant capital investments. However, the Nigerian government has
struggled to create a conducive environment for private sector participation in the energy sector. The absence of
substantial financial incentives, such as tax credits, subsidies, or guaranteed purchase agreements, discourages
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both local and international investors from committing to renewable energy ventures. While policies like the
NREEEP outline the need for these incentives, their actual implementation has been weak, and the private sector
remains skeptical about the government's ability to provide a stable and favorable investment climate (Akinyemi
& Ojo, 2020). Without these critical financial incentives, the development of renewable energy technologies and
infrastructure will remain slow, hindering the country’ s ability to meet its renewable energy targets.

Weak Institutional Capacity

Institutional weaknesses also play a significant role in stalling the progress of renewable energy development in
Nigeria. The country’ s energy sector suffers from fragmented governance, lack of coordination between various
governmental bodies, and limited technical expertise (Ogunbiyi & Olajide, 2020). These institutional challenges
often lead to bureaucratic bottlenecks and inefficiencies, delaying the approval and execution of renewable energy
projects. Additionally, the absence of skilled human capital within government agencies makes it difficult to
adequately manage and oversee renewable energy projects, further contributing to implementation delays. The
need for capacity building and the creation of specialized agencies with clear mandates for renewable energy
development is crucial in addressing these institutional challenges.

Financial Barriers and Lack of Infrastructure

Another key finding is the financial barrier to the renewable energy transition in Nigeria. While there is some
international financial support available, local financing mechanisms remain underdeveloped, and the high initial
capital required for renewable energy projects makes it difficult for smaller companies and rural communities to
participate in the sector (Adepoju et al., 2022). Additionally, the lack of modern grid infrastructure is a significant
hindrance to integrating renewable energy into the national grid. Nigeria’ s outdated and underfunded power grid
infrastructure limits the effective distribution of renewable energy from generation points to consumers,
particularly in rural and remote areas where access to energy remains limited. To bridge this gap, substantial
investment in both energy infrastructure and grid modernization is necessary (Energy Commission of Nigeria,
2022).

Need for Strengthening Governance Mechanisms

Strengthening governance mechanisms is a critical recommendation emerging from the findings. Effective
governance is essential to ensuring that policies are implemented consistently and equitably across the country. A
more coordinated approach among regulatory agencies, the private sector, and civil society is needed to streamline
processes, reduce bureaucratic delays, and ensure that renewable energy projects are effectively integrated into
national development plans. Enhanced governance would also foster greater transparency in the energy sector,
ensuring that public funds allocated to renewable energy projects are used efficiently (Ogunbiyi & Olajide, 2020).
Establishing a dedicated regulatory body with the responsibility of overseeing the implementation of renewable
energy policies and enforcing regulations would significantly improve policy execution.

Fostering Financial Incentives and Private Sector Involvement

The study further emphasizes the importance of fostering financial incentives to attract both local and foreign
investors into the renewable energy market. Government-backed financing schemes, including grants, loans, and
equity participation, can help reduce the financial risks associated with renewable energy projects. Additionally,
providing incentives such as tax breaks, feed-in tariffs, and long-term power purchase agreements would
encourage investment in renewable energy, especially for large-scale infrastructure projects (Akinyemi & Ojo,
2020). Collaboration with international financial institutions and development partners could also unlock
additional funding sources that would enable the development of renewable energy technologies and
infrastructure.
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6. Recommendations

Based on the findings of this study, the following recommendations are proposed to accelerate Nigeria’ s transition
to renewable energy and address the barriers to the effective implementation of renewable energy policies:

6.1. Strengthening Policy and Regulatory Frameworks

To ensure the effective adoption and implementation of renewable energy policies, it is critical to strengthen
Nigeria’ s policy and regulatory frameworks.

Establish a Centralized Regulatory Authority for Renewable Energy Governance

One of the major challenges identified is the fragmentation of regulatory responsibilities in the energy sector.
Establishing a centralized regulatory authority specifically for renewable energy governance would help
streamline the coordination of various agencies and ensure that policies are consistently enforced. This new
authority should be tasked with overseeing renewable energy projects, ensuring compliance with established
guidelines, and facilitating faster approvals for projects. It should also be empowered to resolve conflicts between
different regulatory bodies and ensure that renewable energy projects are prioritized in national development
plans (Ogunbiyi & Olajide, 2020).

Introduce Long-Term Incentives for Renewable Energy Projects

Another crucial step is the introduction of long-term incentives for renewable energy projects to attract private
investment. These incentives could include tax breaks, feed-in tariffs, and guaranteed power purchase agreements
for renewable energy producers. By offering financial assurances to investors, the government would help
mitigate the perceived risks of investing in renewable energy projects, particularly in the early stages. Long-term
incentives would ensure that renewable energy projects remain attractive to investors, thus accelerating their
implementation across the country (Akinyemi & Ojo, 2020).

6.2. Expanding Financial Incentives

Developing robust financing mechanisms is critical to overcoming the financial barriers to renewable energy
adoption in Nigeria.

Develop Financing Mechanisms Such as Green Bonds, Subsidies, and Feed-in Tariffs

One of the key recommendations is the development of financial mechanisms like green bonds, subsidies, and
feed-in tariffs to fund renewable energy projects. Green bonds can be used to raise capital for renewable energy
infrastructure projects by attracting both local and international investors. Additionally, feed-in tariffs can be
implemented to guarantee favorable pricing for renewable energy producers, ensuring a stable revenue stream for
long-term investments. Providing financial subsidies for renewable energy technology adoption can also lower
initial investment costs and encourage individuals and businesses to shift toward cleaner energy alternatives
(Aliyu et al., 2018).

Implement Carbon Pricing Mechanisms to Incentivize Low-Carbon Energy Investments

Introducing carbon pricing mechanisms, such as a carbon tax or cap-and-trade system, would help to incentivize
low-carbon energy investments. These mechanisms would internalize the environmental costs of carbon
emissions, making fossil fuel energy less economically attractive in comparison to renewable energy. By putting
a price on carbon, the government would encourage businesses to invest in cleaner energy technologies and help
Nigeria meet its climate commitments (Olaleye et al., 2021).

6.3. Investing in Infrastructure and Research

Investment in infrastructure and research is essential for enabling Nigeria to fully exploit its renewable energy
potential.
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Modernize the National Grid to Accommodate Renewable Energy Sources

To effectively integrate renewable energy into the national energy mix, it is crucial to modernize the national grid.
This modernization would involve upgrading transmission infrastructure to handle the intermittent nature of
renewable energy sources, such as solar and wind power. Additionally, the grid needs to be expanded to reach
rural and off-grid areas where renewable energy can provide a sustainable alternative to traditional energy sources.
This could include developing microgrids in remote areas, allowing for localized renewable energy generation
and distribution (Energy Commission of Nigeria, 2022).

Promote Research and Development (R&D) in Clean Energy Technologies

The government should allocate funds for research and development in clean energy technologies to foster
innovation and reduce the costs associated with renewable energy production. R&D in energy storage solutions,
efficient solar panels, and wind turbines could make renewable energy more reliable and cost-effective.
Encouraging collaboration between universities, research institutes, and the private sector would help to promote
technological advancements that can drive Nigeria’ s renewable energy transition (Adepoju et al., 2022). Public-
private partnerships (PPPs) could be a useful model to support such R&D initiatives, particularly in emerging
clean energy sectors.

6.4. Public Awareness and Capacity Building

Raising public awareness and building the capacity of renewable energy professionals are essential to creating a
supportive environment for renewable energy adoption.

Launch Nationwide Campaigns on the Benefits of Renewable Energy

To encourage a cultural shift towards renewable energy, the government should launch nationwide public
awareness campaigns that highlight the environmental, economic, and social benefits of renewable energy. These
campaigns should target both urban and rural populations and include information on the long-term cost savings
of renewable energy, job creation in the green sector, and the environmental advantages of reducing reliance on
fossil fuels. Public support is essential for ensuring the success of renewable energy policies, and educating the
public on these issues can generate greater demand for clean energy solutions (Ohunakin et al., 2014).

Develop Technical Training Programs for Renewable Energy Professionals

To support the growing renewable energy sector, it is necessary to develop technical training programs that equip
workers with the necessary skills to install, maintain, and operate renewable energy technologies. This would
create a skilled workforce capable of supporting the development and maintenance of renewable energy
infrastructure. The government could partner with universities, vocational training centers, and private companies
to develop these programs, focusing on skills for solar, wind, and hydropower technologies. Building human
capacity in the renewable energy sector would not only address the skills gap but also create employment
opportunities for Nigerian youth, contributing to broader socioeconomic development (Aliyu et al., 2018).

7. Conclusion

Nigeria’ s transition to a sustainable energy future requires a multifaceted approach that includes strengthening
governance structures, expanding investment incentives, and developing robust infrastructure. The country
possesses vast renewable energy potential, such as solar, wind, and hydropower, which can contribute
significantly to its energy needs, foster economic growth, and promote environmental sustainability. However,
challenges like weak regulatory frameworks, insufficient financing, and inadequate grid infrastructure have
slowed progress. Addressing these barriers through comprehensive policy reforms, long-term financial incentives,
and strategic investments in clean energy technologies is crucial. Additionally, improving grid integration and
fostering public awareness about renewable energy will be key to achieving a low-carbon, resilient, and inclusive
energy system that supports both national development and global sustainability goals.
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