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Abstract- This study examined renewable energy 

development in Nigeria, with emphasis on its resource 

potential, institutional and policy environment, 

challenges, and prospects for sustainable energy 

transition. It explored how abundant renewable energy 

resources coexist with persistent structural and 

governance constraints that limit effective utilisation and 

integration into the national energy mix. The study 

adopted a qualitative documentary approach, relying on 

secondary sources of data drawn from peer-reviewed 

journals, policy documents, and empirical studies on 

Nigeria’s energy sector. Findings reveal that although 

Nigeria possesses significant solar, wind, biomass, and 

hydro resources, their development is hindered by 

inconsistent policy implementation, inadequate financing 

mechanisms, weak institutional coordination, and limited 

technological capacity. The study further indicates that 

recent energy transition initiatives and policy reforms 

present emerging opportunities for renewable energy 

expansion, particularly through decentralised energy 

systems and private-sector participation. It concludes that 

renewable energy development in Nigeria is at a critical 

transition stage, where progress depends largely on the 

alignment of policy stability, investment mobilisation, and 

institutional strengthening. The study recommends 

improved policy coherence, expanded renewable energy 

financing structures, enhanced local technological 

capacity, and increased deployment of off-grid solutions 

to accelerate sustainable energy access. 
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I. INTRODUCTION 

 

The growing concern over climate instability, 

environmental degradation and persistent energy 

insecurity has intensified global attention towards 

renewable energy as an indispensable component of 

sustainable development. Rather than serving merely  

as an alternative to conventional fossil fuels, 

renewable energy has increasingly been recognised 

as a strategic instrument for promoting economic 

resilience, social inclusion and ecological 

sustainability. Countries with abundant renewable 

resources are reassessing their energy portfolios in 

order to reduce carbon emissions, improve energy 

accessibility and stimulate industrial competitiveness.  

 

Within this broader context, Nigeria occupies a 

distinctive position because it combines considerable 

renewable energy potential with chronic deficiencies 

in electricity generation and distribution. 

Consequently, the discussion surrounding renewable 

energy in Nigeria extends beyond technological 

innovation to encompass governance, development 

planning and long-term national transformation. 

 

Nigeria’s energy landscape has historically been 

shaped by dependence on petroleum resources 

despite possessing extensive reserves of solar 

radiation, wind corridors, biomass feedstock, small 

hydro resources and other renewable energy assets. 

This contradiction has generated sustained scholarly 

interest because energy shortages continue to 

constrain productivity across domestic, commercial 

and industrial sectors. Owebor et al. 

 

 (2021) observe that although the country possesses 

significant renewable energy resources capable of 

supporting diversified electricity generation, these 

resources remain inadequately integrated into the 

national energy mix. Likewise, Ibrahim et al. (2021) 

argue that Nigeria’s renewable energy endowment 

presents an opportunity to address electricity deficits 

while simultaneously advancing environmental 

sustainability and regional energy security.  
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Such assessments suggest that the principal challenge 

lies not in resource availability but in the institutional 

and structural mechanisms governing energy 

development. The relationship between renewable 

energy and sustainable development is 

multidimensional, encompassing economic growth, 

environmental stewardship and improvements in 

human welfare.  

 

Sustainable development requires production and 

consumption systems capable of meeting present 

needs without undermining future generations’ 

capacity to satisfy theirs. In this regard, renewable 

energy contributes by reducing dependence on finite 

energy resources while creating opportunities for 

inclusive economic participation and cleaner 

production systems. According to Adeyemi-Kayode 

et al.  

 

(2022), long-term energy sustainability in developing 

economies depends upon deliberate transitions 

towards diversified and resilient energy structures 

supported by innovation and effective planning. 

Correspondingly, Ajia (2025b) maintains that 

renewable energy policy should not be treated as an 

isolated environmental agenda but rather as an 

integral element of sustainable national development 

capable of influencing economic, social and 

ecological outcomes simultaneously. 

 

The developmental implications of renewable energy 

are particularly evident in rural communities where 

limited access to conventional electricity has 

historically reinforced poverty and restricted 

productive activity. Renewable technologies possess 

the capacity to decentralise electricity supply, thereby 

supporting agricultural processing, healthcare 

delivery, education and small-scale enterprise 

development in underserved regions. Emezirinwune 

et al. 

 

 (2024) demonstrate that hybrid renewable energy 

systems can strengthen sustainable agriculture while 

enhancing rural livelihoods through improved energy 

accessibility. Similarly, Pokubo and Al-Habaibeh 

(2023) identify household-level transitions towards 

renewable energy as being influenced by socio-

economic and institutional factors that collectively 

determine the pace of energy adoption.  

These findings indicate that renewable energy is 

closely connected with broader questions of equity 

and community development rather than electricity 

provision alone. Policy formulation and institutional 

governance have become increasingly significant 

determinants of renewable energy advancement in 

Nigeria.  

 

Over the past decade, successive initiatives have 

attempted to encourage investment, regulatory 

reforms and energy diversification, yet 

implementation outcomes remain inconsistent. 

Adeshina et al. (2024) contend that meaningful 

integration of renewable technologies requires 

coordinated policy reform capable of overcoming 

fragmented governance structures and market 

inefficiencies.  

 

In a similar vein, Daudu and Idehen (2025) note that 

the legal architecture supporting renewable energy 

continues to evolve but requires stronger enforcement 

mechanisms and clearer institutional responsibilities 

to facilitate sustainable investment. These 

observations reveal that policy ambition alone cannot 

guarantee successful energy transition without 

corresponding administrative capacity and regulatory 

certainty.  

 

Financial considerations equally shape the trajectory 

of renewable energy development. Capital-intensive 

infrastructure requirements, constrained investment 

environments and limited access to affordable 

financing have collectively slowed deployment 

despite increasing recognition of renewable energy’s 

long-term benefits.  

 

Dimnwobi et al. (2022) establish a positive 

association between financial sector development and 

renewable energy consumption in Nigeria, suggesting 

that improvements in financial systems can enhance 

investment capacity within the sector.  

 

Complementing this perspective, Isah et al. (2023) 

emphasise that financing frameworks and policy 

incentives remain decisive factors influencing 

renewable energy expansion, particularly when 

lessons from comparable emerging economies are 

considered. The sustainability of Nigeria’s energy 

transition therefore depends not only upon 
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technological readiness but also upon financial 

institutions capable of supporting innovation and 

infrastructure development.  

 

Recent scholarship has increasingly framed 

renewable energy within the broader discourse of 

economic transformation and environmental 

responsibility. Rasaq (2024) argues that renewable 

energy utilisation possesses substantial socio-

economic potential but continues to encounter 

infrastructural and institutional barriers that limit its 

developmental contribution. 

 

 Similarly, Sobajo (2024) advocates urgent policy 

attention towards sustainable energy solutions as an 

essential response to environmental pressures and 

energy insecurity. Supporting this position, Yekini et 

al. (2024) describe the transition towards cleaner 

energy systems as a necessary component of 

Nigeria’s pursuit of inclusive and environmentally 

responsible development.  

 

Collectively, these perspectives demonstrate that 

renewable energy occupies a central position within 

contemporary debates concerning sustainable 

development and national resilience. 

 

Statement of the Problem 

Nigeria continues to experience a substantial 

disconnect between its renewable energy potential 

and the practical realities of energy production and 

utilisation. Large segments of the population remain 

without reliable electricity access, while dependence 

on fossil fuel resources continues to dominate the 

national energy structure.  

 

This persistent imbalance raises important questions 

concerning the effectiveness of existing strategies 

intended to promote renewable energy as an 

instrument of sustainable development. Although 

technical potential has been widely acknowledged, 

implementation outcomes remain comparatively 

limited, suggesting that structural constraints 

continue to impede meaningful progress.  

 

Existing literature has examined diverse dimensions 

of Nigeria’s renewable energy sector, including 

policy frameworks, investment challenges, financing 

mechanisms, legal reforms and technological 

opportunities. Nevertheless, many studies concentrate 

on isolated components of the energy transition 

without sufficiently integrating these elements into a 

comprehensive discourse on sustainable 

development.  

 

For instance, Ajia (2025a) identifies significant 

policy challenges affecting renewable energy 

expansion, while Ekpotu et al. (2024) emphasise 

technical and strategic considerations within 

Nigeria’s energy transition agenda. Although these 

contributions enrich sectoral understanding, there 

remains a need for broader analytical engagement 

capable of synthesising policy, institutional, 

economic and developmental perspectives into a 

coherent conceptual framework. 

 

 Furthermore, the practical contribution of renewable 

energy to sustainable development cannot be 

adequately understood solely through assessments of 

installed capacity or technological availability. 

Questions concerning governance quality, 

institutional coordination, investment mobilisation 

and socio-economic inclusion continue to influence 

whether renewable energy initiatives translate into 

measurable developmental outcomes. 

 

 As observed by Abe et al. (2024), persistent 

implementation barriers continue to undermine the 

realisation of sustainable energy objectives despite 

the country’s significant resource base. Likewise, 

Azebi and Lubo (2025) contend that renewable 

energy investment has substantial potential to 

stimulate sustainable economic development, 

provided that enabling conditions are effectively 

established and maintained. 

 

 Against this background, there is a compelling need 

for a discourse-based examination that critically 

synthesises contemporary evidence on renewable 

energy and sustainable development within the 

Nigerian 

 

Objectives of the Study 

i. examines the contribution of renewable energy 

resources to sustainable development in Nigeria; 

ii. analyse the factors influencing renewable energy 

development in Nigeria; and 
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iii. evaluate the challenges and future prospects of 

renewable energy adoption as a pathway to 

sustainable development in Nigeria. 

Research Questions 

i. What is the contribution of renewable energy 

resources to sustainable development in Nigeria? 

ii. What are the factors influencing renewable 

energy development in Nigeria? 

iii. What are the challenges and future prospects of 

renewable energy adoption as a pathway to 

sustainable development in Nigeria? 

 

II. CONCEPTUAL AND THEORETICAL 

REVIEW 

 

Concept of Renewable Energy 

Renewable energy refers to energy derived from 

naturally replenishing resources whose availability is 

sustained through continuous environmental 

processes, thereby offering a viable alternative to 

finite fossil fuel reserves. Although the concept is 

frequently associated with technologies such as solar 

photovoltaics, wind turbines, hydropower systems, 

biomass conversion and geothermal applications, 

contemporary scholarship increasingly presents 

renewable energy as an integrated development 

framework that combines environmental 

responsibility with economic and social objectives. 

 

 In this respect, Ibrahim et al. (2021) contend that 

renewable energy represents a strategic response to 

the dual challenge of expanding energy access and 

mitigating environmental degradation across 

developing economies. Similarly, Owebor et al. 

(2021) argue that the concept extends beyond 

electricity generation to encompass diversified 

energy systems capable of enhancing reliability, 

improving resource efficiency and reducing 

dependence on conventional fuels.  

 

Within the Nigerian context, renewable energy has 

gained prominence because of its capacity to exploit 

abundant indigenous resources while addressing 

persistent deficits in electricity supply. Accordingly, 

Abe et al. (2024) conceptualise sustainable energy 

development as the effective utilisation of renewable 

resources to achieve long-term economic productivity 

without compromising ecological integrity.  

In a related perspective, Ajia (2025b) maintains that 

renewable energy should be understood through its 

policy and institutional dimensions, given that 

technological availability alone cannot guarantee 

sustainable outcomes in the absence of coherent 

governance structures. Furthermore, Adeshina et al.  

 

(2024) emphasise that renewable energy embodies a 

transition towards a more resilient and diversified 

energy architecture capable of supporting national 

development priorities through regulatory reform and 

technological integration.  

 

This interpretation is reinforced by Sobajo (2024), 

who views renewable energy as an essential 

component of contemporary environmental policy 

due to its potential to reduce greenhouse gas 

emissions while promoting cleaner production 

systems. 

 

 Consequently, the concept of renewable energy has 

evolved from a narrow technical classification of 

energy sources into a multidimensional development 

paradigm that links resource sustainability, energy 

security, economic transformation and environmental 

stewardship within a unified framework. 

 

Sustainable Development: Concept and Dimensions 

Sustainable development is generally understood as a 

model of societal advancement that seeks to reconcile 

economic progress, social welfare and environmental 

protection through the responsible management of 

available resources over time.  

 

Contemporary scholarship has moved beyond 

viewing the concept as merely an environmental 

agenda, instead recognising it as a comprehensive 

framework for balancing growth with 

intergenerational equity and long-term resilience. 

 

 In the context of energy governance, sustainable 

development requires policies and practices capable 

of expanding access to modern energy services while 

safeguarding ecological systems and supporting 

inclusive economic participation. Accordingly, 

Adeyemi-Kayode et al. (2022) argue that sustainable 

development in developing economies depends upon 

energy systems that can simultaneously sustain 
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industrial expansion, social wellbeing and 

environmental integrity over successive generations.  

 

Similarly, Ajia (2025b) maintains that the pursuit of 

sustainable development in Nigeria is closely 

intertwined with renewable energy policies that 

integrate environmental objectives with economic 

planning and institutional effectiveness.  

 

From another perspective, Ekhator et al. (2025) 

contend that sustainable development encompasses 

measurable improvements in economic performance 

and quality of life that arise from responsible 

investment in renewable energy infrastructure and 

resource utilisation. Furthermore, Azebi and Lubo 

(2025) associate the concept with economic 

transformation driven by investments that generate 

employment opportunities, reduce poverty and 

strengthen long-term productive capacity without 

exhausting natural capital. 

 

 The environmental dimension remains equally 

significant because cleaner energy systems contribute 

to emission reduction and ecological preservation; 

consequently, Obomejero et al. (2025) emphasise that 

renewable energy transitions can produce substantial 

environmental benefits while reinforcing sustainable 

economic outcomes. Equally, Emezirinwune et al.  

 

(2024) demonstrate that integrating renewable energy 

into agricultural systems supports rural livelihoods 

and resource conservation, thereby illustrating the 

social dimension of sustainable development through 

enhanced food security and community resilience. In 

addition, Ikwuegbu et al. 

 

 (2024) argue that achieving Sustainable 

Development Goal 7 requires coordinated policy, 

technological innovation and economic reforms 

capable of ensuring affordable and reliable energy for 

all. Collectively, these perspectives indicate that 

sustainable development should be interpreted as a 

multidimensional process in which economic 

prosperity, social inclusion and environmental 

sustainability operate as mutually reinforcing 

components rather than independent policy 

objectives. 

 

Renewable Energy and Sustainable Development 

Nexus 

The relationship between renewable energy and 

sustainable development has increasingly been 

conceptualised as one of mutual reinforcement, in 

which improvements in energy accessibility, 

environmental quality and economic productivity 

collectively contribute to long-term societal 

advancement.  

 

Rather than functioning solely as a source of 

electricity, renewable energy provides a foundation 

for inclusive growth by supporting industrial 

activities, reducing environmental externalities and 

strengthening resilience against resource depletion. In 

this regard, Ajia (2025b) argues that renewable 

energy policies constitute an essential mechanism for 

integrating environmental sustainability with national 

development objectives, particularly in countries 

seeking to diversify their energy systems. Similarly, 

Ekhator et al.  

 

(2025) demonstrate that improvements in renewable 

energy indicators are positively associated with 

broader dimensions of sustainable development, 

including economic performance and environmental 

responsibility. From an investment perspective, 

Azebi and Lubo (2025) maintain that increased 

financial commitment to renewable energy 

infrastructure can stimulate productive economic 

activities while simultaneously advancing 

sustainability objectives through cleaner production 

systems and enhanced energy security.  

 

Moreover, Dimnwobi et al. (2022) establish that 

financial sector development contributes to higher 

renewable energy consumption, suggesting that 

institutional and financial capacity remains central to 

translating energy transition initiatives into 

sustainable development outcomes. 

 

 In the Nigerian context, Adeshina et al. (2024) 

contend that policy reform and renewable energy 

integration are indispensable for modernising the 

national energy sector and supporting balanced socio-

economic development. Correspondingly, Ekpotu et 

al. (2024) identify Nigeria’s energy transition 

strategy as an opportunity to align technological 

innovation with sustainable development priorities 
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through coordinated planning and effective 

governance.  

 

At the community level, Emezirinwune et al. (2024) 

illustrate that hybrid renewable energy systems can 

strengthen agricultural productivity and rural 

livelihoods, thereby demonstrating the capacity of 

renewable energy to generate tangible social and 

economic benefits alongside environmental gains.  

 

Likewise, Rasaq (2024) argues that expanding 

renewable energy utilisation has the potential to 

address unemployment, reduce poverty and improve 

living standards while mitigating environmental 

degradation. Nevertheless, Isah et al. (2023) caution 

that inadequate financing structures and policy 

inconsistencies continue to constrain the 

developmental impact of renewable energy 

initiatives, indicating that the nexus between 

renewable energy and sustainable development 

depends not only on technological availability but 

also on effective institutions, investment frameworks 

and coherent governance.  

 

Taken together, the literature portrays renewable 

energy as a multidimensional catalyst whose 

contribution to sustainable development is realised 

through the interaction of economic, environmental 

and social processes supported by appropriate policy 

and institutional arrangements. 

 

Renewable Energy Resources in Nigeria 

Nigeria possesses one of the most diverse renewable 

energy endowments in sub-Saharan Africa, with 

considerable reserves of solar radiation, hydropower, 

wind, biomass and other naturally replenishing 

resources distributed across different ecological 

zones.  

 

Despite this abundance, scholarly evidence indicates 

that these resources remain significantly underutilised 

relative to their estimated technical capacity and 

developmental potential. Owebor et al. (2021) 

observe that Nigeria’s renewable resource base is 

sufficiently extensive to support integrated multi-

generation systems capable of improving electricity 

reliability and reducing dependence on fossil fuels.  

 

Similarly, Ibrahim et al. (2021) identify solar energy 

as one of the country’s most promising assets 

because of its favourable climatic conditions and 

year-round availability, while also acknowledging the 

complementary roles of wind, biomass and 

hydropower in achieving energy diversification.  

 

From a policy standpoint, Adeshina et al. (2024) 

argue that the effective exploitation of these 

resources requires coordinated integration strategies 

supported by institutional reforms and technological 

investment capable of transforming resource potential 

into practical energy supply. Likewise, Abe et al. 

(2024) contend that although renewable energy 

resources are geographically widespread across 

Nigeria, persistent infrastructural deficiencies, 

inadequate financing and implementation constraints 

have limited their contribution to national 

development.  

 

The policy dimension is further emphasised by Ajia 

(2025a), who maintains that regulatory uncertainty 

and governance challenges continue to restrict 

investment despite favourable renewable energy 

prospects. In addition, Yekini et al. (2024) describe 

Nigeria’s transition towards cleaner energy systems 

as one that depends on optimising indigenous 

renewable resources to achieve greater energy 

security and environmental sustainability.  

 

At the local level, Emezirinwune et al. (2024) 

demonstrate that hybrid renewable energy 

technologies incorporating solar and biomass 

resources can enhance agricultural productivity and 

rural development, illustrating the practical 

significance of resource diversification.  

 

Moreover, Rasaq (2024) argues that wider 

deployment of renewable resources has the capacity 

to stimulate socio-economic advancement by 

improving electricity access and supporting 

productive sectors of the economy.  

 

Taken together, the literature portrays Nigeria’s 

renewable energy resources not merely as natural 

endowments but as strategic development assets 

whose effective utilisation depends upon coherent 

policies, sustained investment and institutional 
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capacity capable of converting resource abundance 

into sustainable national outcomes. 

 

Theoretical Framework 

The Technology Acceptance Model (TAM), 

propounded by Davis (1989), offers a behavioural 

lens for explaining how users come to accept and 

utilise technological systems, grounded in the 

assumption that adoption decisions are primarily 

shaped by cognitive evaluations rather than external 

compulsion.  

 

Central to the model are perceived usefulness and 

perceived ease of use, which are theorised to 

influence attitude formation and subsequently 

behavioural intention, ultimately determining actual 

system use. In its original formulation, TAM draws 

from the Theory of Reasoned Action, yet it narrows 

explanatory focus to technology-specific beliefs, 

thereby offering a more parsimonious account of 

acceptance processes in organisational and social 

settings.  

 

Empirical extensions of the model have reinforced its 

predictive strength across diverse domains, 

particularly in information systems and digital 

innovation studies, where user perception remains a 

decisive factor in uptake outcomes (Venkatesh & 

Davis, 2000).  

 

However, critical perspectives argue that the 

framework underrepresents broader structural and 

contextual determinants such as institutional 

constraints, cultural norms, and infrastructural 

readiness, which can significantly condition 

technology adoption beyond individual cognition.  

 

Others have further noted its limited capacity to 

account for habitual behaviour and post-adoption 

dynamics, suggesting that acceptance is not always 

linear or rationally determined. Notwithstanding 

these criticisms, TAM remains widely applied due to 

its analytical clarity and adaptability, especially when 

integrated with complementary constructs that 

address external environmental and organisational 

influences.  

 

Consequently, within studies examining renewable 

energy systems, digital platforms, or infrastructural 

technologies, TAM provides a useful but incomplete 

explanatory scaffold for understanding adoption 

behaviour in contexts where both perception and 

structural realities intersect. 

 

 

 

 

III. METHODOLOGY 

 

Research Design 

This study adopted a qualitative research design 

anchored in a documentary research approach. The 

design was considered appropriate because the study 

sought to examine and synthesise existing knowledge 

on the relationship between renewable energy and 

sustainable development in Nigeria rather than 

generate primary empirical data.  

 

Qualitative documentary research facilitates the 

systematic interrogation of published materials, 

policy documents and scholarly evidence to develop 

conceptual understanding and identify recurring 

patterns within a specific field of inquiry (Creswell & 

Creswell, 2018). 

 

 In addition, the design enables critical interpretation 

of policy developments, institutional frameworks and 

scholarly debates that shape renewable energy 

discourse in Nigeria. The approach therefore aligns 

with the study’s objective of providing an integrative 

assessment of renewable energy as a pathway to 

sustainable development through the examination of 

authoritative documentary sources. 

 

Sources of Data 

The study relied exclusively on secondary data 

obtained from credible and verifiable documentary 

materials. The principal sources included peer-

reviewed journal articles, academic books, 

conference proceedings, government publications, 

legislative instruments, policy documents, reports 

issued by international organisations and official 

statistical publications relevant to renewable energy 

and sustainable development in Nigeria.  

 

Contemporary scholarly publications formed the core 

of the data sources in order to capture recent 

developments in renewable energy policy, investment 
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and implementation. The selection of these materials 

was guided by their relevance to the research 

objectives, scholarly credibility, methodological 

rigour and contribution to understanding Nigeria’s 

energy transition and sustainable development 

agenda. Using multiple documentary sources also 

enhanced the breadth of evidence available for 

analytical comparison and synthesis (Bowen, 2009). 

Data Collection Procedure 

Data collection involved a structured documentary 

review process in which relevant literature was 

identified through systematic searches of recognised 

academic databases and digital repositories. Search 

terms included “renewable energy in Nigeria”, 

“sustainable development”, “energy transition”, 

“renewable energy policy”, “clean energy”, and 

related concepts.  

 

Following retrieval, the documents were screened to 

determine their relevance to the objectives of the 

study, publication quality and conceptual alignment 

with the research focus. Materials that addressed 

renewable energy resources, policy frameworks, 

financing mechanisms, institutional arrangements, 

socio-economic implications and environmental 

sustainability within the Nigerian context were 

purposively selected for detailed review.  

 

Information extracted from these sources was 

organised thematically to facilitate comparative 

evaluation and reduce duplication of evidence across 

the reviewed literature. 

 

Overview of Renewable Energy Development in 

Nigeria 

The trajectory of renewable energy development in 

Nigeria reflects a gradual transition from policy 

recognition to more deliberate efforts aimed at 

integrating clean energy technologies into the 

national development agenda, although 

implementation has progressed unevenly across 

sectors.  

 

Earlier energy strategies were largely dominated by 

fossil fuel exploitation despite the country’s 

substantial renewable resource endowment, resulting 

in persistent electricity deficits and limited 

diversification of the energy mix. Consequently, 

recent policy discourse has increasingly emphasised 

renewable energy as a strategic instrument for 

addressing energy insecurity, environmental 

degradation and socio-economic inequality. 

According to Abe et al. (2024), Nigeria’s renewable 

energy sector has witnessed notable policy attention 

in recent years, yet infrastructural limitations and 

institutional weaknesses continue to impede large-

scale deployment.  

Similarly, Adeshina et al. (2024) argue that the 

transition from resource potential to practical energy 

generation requires comprehensive regulatory 

reforms, technological innovation and coordinated 

public–private investment capable of accelerating 

implementation. 

 

 This position is reinforced by Ekpotu et al. (2024), 

who identify the country’s Energy Transition Plan as 

an important policy milestone intended to facilitate 

low-carbon development while expanding access to 

affordable electricity through renewable integration. 

From a governance perspective, Ajia (2025a) 

observes that although successive administrations 

have introduced supportive frameworks for 

renewable energy development, inconsistencies in 

policy execution and administrative coordination 

have reduced their effectiveness in attracting 

sustained investment.  

 

In addition, Daudu and Idehen (2025) contend that 

the evolving legal framework demonstrates growing 

governmental commitment to sustainable energy but 

requires stronger enforcement mechanisms to achieve 

its intended objectives. Financing has also emerged 

as a decisive factor shaping sectoral growth; 

accordingly, Isah et al. (2023) argue that innovative 

financial instruments and supportive institutional 

arrangements are indispensable for scaling renewable 

energy projects in Nigeria. Furthermore, Yekini et al.  

 

(2024) maintain that the ongoing clean energy 

transition presents an opportunity to modernise the 

national energy system through expanded 

deployment of indigenous renewable resources. 

Equally, Rasaq (2024) notes that broader utilisation 

of renewable technologies could stimulate inclusive 

economic development while reducing environmental 

pressures associated with conventional energy 

production.  
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Taken together, the literature suggests that renewable 

energy development in Nigeria has advanced from 

conceptual policy aspirations towards more 

structured implementation initiatives, although 

significant progress remains contingent upon 

effective governance, sustained investment and 

coherent institutional coordination. 

 

Renewable Energy Potentials and Current Utilization 

Nigeria possesses extensive renewable energy 

resources that, if effectively harnessed, have the 

capacity to transform the country’s energy landscape 

and accelerate sustainable development across 

multiple sectors.  

 

The geographical diversity of the country provides 

favourable conditions for the exploitation of solar 

radiation, wind energy, hydropower, biomass and 

other renewable resources, yet existing evidence 

suggests that actual utilisation remains considerably 

below estimated technical potential. Ibrahim et al. 

(2021) observe that Nigeria ranks among the African 

countries with substantial renewable energy reserves, 

particularly in solar and biomass resources, but 

continues to rely predominantly on conventional 

energy sources for electricity generation. Similarly, 

Owebor et al. 

 

 (2021) argue that the country’s renewable resource 

base is sufficiently robust to support integrated 

energy systems capable of addressing chronic 

electricity shortages, although deployment has 

remained constrained by infrastructural and 

institutional deficiencies. From a policy perspective, 

Adeshina et al. (2024) contend that the disconnect 

between renewable energy potential and current 

utilisation reflects inadequate technological 

integration, limited investment and weak 

implementation mechanisms rather than resource 

scarcity. In the same vein, Abe et al. 

 

 (2024) maintain that despite growing recognition of 

renewable energy within national development 

strategies, practical adoption has progressed slowly 

because of financing limitations, regulatory 

inconsistencies and insufficient technical capacity. 

The investment dimension is further highlighted by 

Azebi and Lubo (2025), who argue that expanding 

capital allocation to renewable energy infrastructure 

would significantly enhance resource utilisation 

while promoting long-term economic development.  

 

Moreover, Pokubo and Al-Habaibeh (2023) 

demonstrate that household transitions towards 

renewable energy technologies are influenced by 

socio-economic conditions, awareness levels and 

accessibility constraints, indicating that utilisation is 

shaped by behavioural as well as structural factors.  

 

At the policy implementation level, Ekpotu et al. 

(2024) identify Nigeria’s Energy Transition Plan as 

an important framework for increasing renewable 

energy deployment through coordinated 

technological and institutional reforms. Likewise, 

Yekini et al. (2024) emphasise that expanding the 

adoption of indigenous renewable energy resources is 

essential for strengthening energy security and 

achieving environmentally sustainable growth.  

 

Nevertheless, Rasaq (2024) notes that the gap 

between resource availability and actual utilisation 

remains a persistent challenge, limiting the 

contribution of renewable energy to national 

productivity and social welfare. Collectively, the 

literature indicates that while Nigeria’s renewable 

energy potential is widely acknowledged, translating 

this endowment into widespread utilisation requires 

sustained investment, effective governance, 

technological innovation and supportive policy 

implementation. 

 

Renewable Energy as a Driver of Sustainable 

Development 

Renewable energy has increasingly been recognised 

as a critical driver of sustainable development 

because of its capacity to stimulate economic growth, 

improve social welfare and reduce environmental 

degradation through cleaner patterns of energy 

production and consumption. 

 

 Rather than serving merely as an alternative energy 

source, it functions as a strategic instrument for 

achieving long-term development objectives by 

expanding access to reliable electricity, promoting 

industrial productivity and supporting low-carbon 

economic transformation. In this regard, Adeyemi-

Kayode et al. (2022) argue that sustainable national 

development depends substantially on energy 
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systems capable of meeting present demands without 

undermining future resource availability, thereby 

positioning renewable energy as an indispensable 

component of development planning.  

 

Similarly, Ajia (2025b) contends that effective 

renewable energy policies strengthen the relationship 

between environmental sustainability and economic 

advancement by creating enabling conditions for 

investment, innovation and institutional coordination.  

 

From an economic perspective, Azebi and Lubo 

(2025) maintain that investment in renewable energy 

infrastructure generates employment opportunities, 

enhances productive capacity and contributes to 

inclusive economic growth while simultaneously 

reducing dependence on conventional fossil fuels. 

Equally, Obomejero et al. (2025) demonstrate that 

renewable energy transition yields both 

environmental and economic dividends through 

emission reduction, resource efficiency and improved 

long-term competitiveness.  

 

At the sectoral level, Emezirinwune et al. (2024) 

illustrate that integrating renewable energy 

technologies into agricultural production systems 

enhances rural livelihoods, strengthens food security 

and supports environmentally responsible 

development, thereby reinforcing the 

multidimensional contribution of clean energy to 

national progress.  

 

Furthermore, Ekhator et al. (2025) establish that 

improvements in renewable energy indicators are 

associated with broader sustainable development 

outcomes, suggesting that increased deployment can 

positively influence economic performance and 

environmental quality.  

 

The policy dimension is equally significant, as 

Adeshina et al. (2024) emphasise that successful 

renewable energy integration requires coherent 

regulatory reforms capable of translating 

technological potential into measurable 

developmental gains. Likewise, Ikwuegbu et al. 

(2024) argue that accelerating renewable energy 

adoption is fundamental to achieving Sustainable 

Development Goal 7 by ensuring access to 

affordable, reliable and modern energy services.  

 

Nevertheless, Isah et al. (2023) caution that 

inadequate financing mechanisms and policy 

inconsistencies continue to limit the developmental 

impact of renewable energy initiatives in Nigeria 

despite their recognised potential.  

 

Collectively, the literature demonstrates that 

renewable energy constitutes a powerful catalyst for 

sustainable development, with its effectiveness 

depending on the interaction between technological 

deployment, institutional capacity, investment 

mobilisation and supportive governance frameworks. 

 

Challenges to Renewable Energy Development in 

Nigeria 

The advancement of renewable energy development 

in Nigeria is constrained by a complex interplay of 

structural, institutional, and financial factors that 

collectively shape the pace and depth of sectoral 

transformation.  

 

While the country possesses substantial renewable 

endowments, including solar irradiation, wind 

corridors, biomass resources, and small-scale 

hydropower potential, their exploitation remains 

uneven and largely underdeveloped in practice 

(Owebor et al., 2021; Ibrahim et al., 2021).  

 

This disparity between resource abundance and 

actual deployment is frequently attributed to 

persistent infrastructural deficits and an energy 

market historically oriented towards fossil fuel 

dependency, which has limited diversification efforts 

and weakened investment signals for renewable 

alternatives (Abe et al., 2024; Ekpotu et al., 2024).  

 

In addition, policy fragmentation and inconsistent 

implementation frameworks continue to undermine 

long-term planning, as regulatory uncertainty affects 

both domestic and foreign investor confidence in 

renewable energy ventures (Ajia, 2025a; Daudu & 

Idehen, 2025).  

 

Financial constraints further intensify these 

challenges, with limited access to credit, high upfront 

capital costs, and underdeveloped green financing 

mechanisms restricting large-scale project 

deployment despite growing evidence of long-term 
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economic and environmental returns (Isah et al., 

2023; Azebi & Lubo, 2025).  

 

Moreover, inadequate technological capacity and 

dependence on imported renewable technologies 

have slowed localisation efforts, thereby increased 

costs and reduced system adaptability within 

Nigeria’s socio-economic context (Adeshina et al., 

2024; Ekhator et al., 2025).  

 

Socio-institutional factors also play a role, as weak 

coordination among energy institutions and limited 

technical expertise at sub-national levels hinder 

effective project execution and maintenance, 

particularly in rural electrification initiatives (Yekini 

et al., 2024; Emezirinwune et al., 2024).  

 

Taken together, these constraints illustrate that the 

challenges facing renewable energy development in 

Nigeria are not solely technical, but deeply embedded 

in governance, finance, and institutional capacity, 

requiring a more integrated policy response capable 

of aligning resource potential with sustainable energy 

outcomes. 

 

Policy and Institutional Framework 

The governance structure shaping renewable energy 

development in Nigeria reflects an evolving but 

uneven institutional landscape in which policy 

ambition has not consistently translated into effective 

implementation.  

 

Although successive national frameworks have 

articulated commitments to energy diversification 

and sustainability, the coordination of these strategies 

across ministries, regulatory bodies, and sub-national 

agencies often remains fragmented, weakening policy 

coherence and execution capacity (Ajia, 2025a; 

Sobajo, 2024).  

 

In particular, the absence of stable enforcement 

mechanisms and overlapping institutional mandates 

has produced regulatory ambiguity, which in turn 

constrains investor confidence and slows project 

delivery across the renewable energy value chain 

(Daudu & Idehen, 2025; Adeshina et al., 2024). 

Furthermore, while national energy transition plans 

have sought to integrate renewable energy into 

broader development objectives, their 

operationalisation has been hindered by limited 

administrative continuity and shifting political 

priorities, resulting in uneven policy sustainability 

over time (Ekpotu et al., 2024; Abe et al., 2024).  

 

Institutional capacity deficits also remain significant, 

as many implementing agencies lack the technical 

expertise and logistical infrastructure required to 

support large-scale renewable deployment, 

particularly in rural electrification and grid 

integration initiatives (Yekini et al., 2024; Ekhator et 

al., 2025). 

 

 At the financial governance level, policy instruments 

designed to stimulate private-sector participation, 

including incentives and feed-in mechanisms, have 

been inconsistently applied, thereby reducing their 

effectiveness in mobilising investment flows (Isah et 

al., 2023; Azebi & Lubo, 2025). 

 

 In addition, regulatory uncertainty surrounding land 

use, licensing procedures, and tariff structures 

continues to shape project feasibility, often delaying 

implementation timelines and increasing transaction 

costs (Ikwuegbu et al., 2024; Rasaq, 2024).  

 

Collectively, these institutional and policy limitations 

suggest that the challenge is not merely the absence 

of frameworks, but rather their fragmented design 

and weak alignment with implementation realities, 

underscoring the need for stronger inter-agency 

coordination and more adaptive governance 

mechanisms capable of sustaining long-term 

renewable energy development in Nigeria. 

 

Prospects and Strategic Pathways for Renewable 

Energy Adoption 

The trajectory of renewable energy adoption in 

Nigeria is increasingly shaped by a convergence of 

resource endowment, evolving policy attention, and 

gradual shifts in investment orientation, suggesting a 

landscape of considerable but uneven prospects.  

 

Empirical assessments consistently indicate that the 

country’s solar, wind, biomass, and small hydro 

resources present a substantial foundation for 

diversified energy generation, particularly in regions 

where grid electricity remains unreliable or absent 

(Owebor et al., 2021; Ibrahim et al., 2021).  
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In this regard, decentralised renewable systems, 

especially off-grid solar technologies, have gained 

prominence as pragmatic responses to persistent 

electricity deficits, reflecting a gradual 

reconfiguration of energy access strategies in rural 

and peri-urban communities (Yekini et al., 2024; 

Emezirinwune et al., 2024).  

 

At the policy level, recent energy transition 

frameworks and reform-oriented strategies signal an 

emerging institutional willingness to align national 

development objectives with low-carbon pathways, 

although the translation of these commitments into 

sustained implementation remains contingent on 

regulatory consistency and administrative 

coordination (Ekpotu et al., 2024; Ajia, 2025b).  

 

Furthermore, financial mobilisation mechanisms, 

including blended finance and expanded private-

sector participation, are increasingly identified as 

critical levers for scaling renewable infrastructure, 

particularly in contexts where public funding alone is 

insufficient to meet investment requirements (Isah et 

al., 2023; Azebi & Lubo, 2025). 

 

 Technological learning and localisation of renewable 

energy components also represent strategic pathways 

capable of reducing dependency on imports while 

enhancing system affordability and adaptability 

within domestic markets (Adeshina et al., 2024; 

Ekhator et al., 2025).  

 

In parallel, institutional strengthening and regulatory 

harmonisation are frequently emphasised as 

necessary conditions for improving investor 

confidence and ensuring policy predictability across 

federal and sub-national energy governance 

structures (Daudu & Idehen, 2025; Sobajo, 2024).  

 

Collectively, these dynamics suggest that while 

structural constraints persist, the long-term outlook 

for renewable energy adoption in Nigeria is 

increasingly defined by incremental but tangible 

shifts towards integrated planning, diversified 

financing models, and context-sensitive deployment 

strategies capable of supporting broader sustainable 

development objectives (Abe et al., 2024; Obomejero 

et al., 2025). 

 

IV. CONCLUSION 

 

The study examined renewable energy development 

in Nigeria with particular attention to its resource 

base, institutional structures, policy environment, and 

adoption prospects. Evidence from the literature 

indicates that Nigeria possesses substantial renewable 

energy resources capable of supporting long-term 

energy security and sustainability. However, the 

translation of this potential into meaningful energy 

outcomes remains constrained by weak 

infrastructure, inconsistent policy implementation, 

limited financing mechanisms, and inadequate 

institutional coordination.  

 

These interrelated challenges have continued to slow 

the integration of renewable energy into the national 

energy mix, despite increasing recognition of its 

importance for sustainable development and 

economic diversification. The findings suggest that 

renewable energy development in Nigeria is at a 

transitional stage, characterised by growing policy 

awareness but limited implementation effectiveness. 

While recent reforms and energy transition 

frameworks signal progress, their impact remains 

uneven due to structural and governance bottlenecks.  

 

The study therefore concludes that achieving a 

sustainable renewable energy future in Nigeria will 

depend not only on resource availability, but also on 

the strength of institutions, stability of policy 

direction, and depth of financial and technological 

capacity. 

 

V. RECOMMENDATIONS 

 

First, there is a need for stronger policy coherence 

and institutional coordination across energy-related 

agencies. Clearly defined mandates and improved 

collaboration between federal, state, and regulatory 

bodies would reduce duplication of efforts and 

enhance implementation efficiency. Consistency in 

policy direction is particularly essential to build 

investor confidence and ensure long-term sector 

stability. 

 

Second, government should prioritise the 

development of sustainable financing mechanisms for 
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renewable energy projects. This includes expanding 

access to green financing, incentivising private-sector 

investment through tax reliefs and guarantees, and 

strengthening partnerships with international 

development agencies. Such measures would help 

address the high upfront cost barriers associated with 

renewable energy technologies. 

 

Third, investment in local technical capacity and 

technology transfer should be intensified. 

Strengthening research institutions, promoting local 

manufacturing of renewable energy components, and 

supporting skills development programmes will 

reduce dependence on imported technologies and 

improve system adaptability. 
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