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Article No.: 030 The Niger Delta region of Nigeria, historically dependent on oil and gas 

revenues, is facing a critical juncture in its energy and economic trajectory. 

The global push for decarbonization, alongside local demands for 

environmental justice, necessitates a transition from the existing petro-

economy toward a more equitable, decentralized, and sustainable energy 

system. This paper explores the implications, opportunities, and challenges of 

transitioning to decentralized energy systems within the urban Niger Delta, 

emphasizing regulatory reforms and community equity. Drawing on a multi-

disciplinary literature base, including policy reviews, case studies of solar 

microgrids, and socioeconomic analyses of mini-grid impacts, the study 

critically evaluates how distributed renewable technologies—such as solar PV 

and hybrid systems—can address energy poverty, reduce carbon footprints, 

and drive local content development. It highlights the role of the Nigerian 

Electricity Regulatory Commission (NERC), evolving federal energy laws, 

and state-level energy autonomy in enabling or hindering reform. Special 

attention is paid to the environmental degradation caused by oil extraction, the 

socioeconomic disparities embedded in the region, and the potential for green 

growth through job creation and inclusive planning. The paper also 

incorporates voices from local communities to center justice, ownership, and 

empowerment in the transition. This research underscores the need for 

coherent policy alignment, robust regulatory frameworks, and community-

centered approaches to facilitate a just transition from extractive to 

regenerative energy systems in the Niger Delta. 
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Introduction 

The Niger Delta, rich in petroleum resources, has long served as the backbone of 

Nigeria’s national revenue. However, decades of dependence on oil extraction have produced 

not only economic centralization but also environmental degradation, social inequality, and 

regional underdevelopment (Diemuodeke & Briggs, 2018). Amid growing global and 

national momentum for clean energy transitions, the need to pivot from a petro-economy 

toward decentralized, equitable energy systems has become both urgent and strategic. 

The concept of a just energy transition—one that integrates equity, social justice, 

and community agency—provides a compelling framework to guide this shift (Ajia, 2025). In 

the context of the Niger Delta, a just transition involves reimagining energy governance, 

diversifying economic opportunities beyond hydrocarbons, and empowering local 

communities through access to clean, affordable, and participatory energy solutions 

(Carabajal et al., 2024). 

Recent regulatory reforms, such as Nigeria’s 2022 Energy Transition Plan and the 

Electricity Act 2023, signal a shift in federal energy priorities toward renewable energy and 

distributed generation (Nigeria Energy Transition Plan, 2022; Olujobi, 2020). Still, the 

implementation of these policies at the state and local levels—particularly in urban centers of 

the Niger Delta—remains uneven and faces substantial institutional and infrastructural 

barriers (Petinrin et al., 2020; Nta et al., 2024). 

This paper investigates how decentralized energy systems—such as solar microgrids 

and hybrid PV-diesel-battery systems—can catalyze a transition to power equity in the Niger 

Delta. It emphasizes regulatory innovation, local content development, and the inclusion of 

marginalized communities in shaping a resilient and post-petroleum urban energy future. 

Literature Review 

The discourse on energy transition has evolved to emphasize not just 

decarbonization and efficiency, but equity and justice—especially in regions historically 

marginalized in energy planning. The concept of a just energy transition centers the 

redistribution of power (both electrical and political), socioeconomic inclusion, and 

ecological restoration (Ajia, 2025). Carabajal et al. (2024) demonstrated that decentralized 

solar mini-grids in rural Nigeria and Kenya significantly improved access to health, education, 

and livelihoods, with documented reductions in income inequality and gender energy burdens. 

Nigeria’s Energy Transition Plan (ETP), launched in 2022, aims for 30% renewable energy 

by 2030 and 60% by 2060, but its practical translation into equity-driven policies is uneven, 

especially in oil-dependent regions like the Niger Delta (Nigeria ETP, 2022; Olujobi, 2020). 

Regulatory instruments such as the Electricity Power Sector Reform Act (EPSRA) and the 

more recent Electricity Act have created frameworks for distributed generation, embedded 

generation licenses, and state-level regulatory autonomy. However, several scholars (Olujobi, 

2020; Ajia, 2025) note that legal uncertainties, regulatory fragmentation, and poor inter-

agency coordination remain key barriers to progress. 

The Niger Delta presents a unique challenge and opportunity within Nigeria’s 

transition narrative. As noted by Diemuodeke and Briggs (2018), the region is emblematic of 

the ecological costs of oil-based development—widespread pollution, land degradation, and 
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displacement—alongside chronic under-electrification despite hosting the nation’s energy 

wealth. While centralized grids have failed to serve urban peripheries and rural settlements 

effectively, emerging literature supports decentralized energy systems as viable alternatives. 

Nta et al. (2024) and Petinrin et al. (2020) argue that solar-based microgrids and hybrid PV-

diesel-battery systems are both technically feasible and socioeconomically transformative for 

Niger Delta communities. Okedu et al. (2020) also found that hybrid stand-alone systems 

could optimize energy reliability in the region’s coastal communities. Still, the literature 

highlights a mismatch between technical solutions and regulatory readiness. Despite growing 

deployment of pilot mini-grids, most projects remain donor-driven or privately initiated 

without systemic policy support for scale-up or local ownership (Okonkwo et al., 2024; 

Akinbomi et al., 2021). Moreover, local voices and indigenous perspectives are often 

sidelined in policy formulation—a critical omission for a just transition (Ejumudo, 2014; 

Diemuodeke et al., n.d.). As Nigeria decentralizes energy regulation under the new Electricity 

Act, the need for subnational capacity-building, inclusive financing, and localized policy 

alignment becomes central to achieving “power equity” in post-oil urban Niger Delta. 

Research Methodology 

This study employs a qualitative, multi-source research design grounded in policy 

analysis, literature synthesis, and contextual case study approaches. The primary 

methodology involves an extensive review of peer-reviewed academic literature, policy 

documents, technical reports, and regulatory frameworks pertaining to decentralized energy 

systems, renewable energy policy, and the Nigerian power sector—particularly within the 

Niger Delta context. Sources were identified through academic databases such as Google 

Scholar, Scopus, and ArXiv, using keywords including "decentralized energy Nigeria", 

"Niger Delta energy justice", "energy transition policy Nigeria", and "microgrids in Africa". 

A total of twenty key documents—ranging from scholarly articles (e.g., Nta et al., 2024; 

Diemuodeke & Briggs, 2018) to policy reports such as the Nigeria Energy Transition Plan 

(2022)—were thematically analyzed to extract patterns, trends, and gaps relating to energy 

access, regulatory structures, and community engagement. This interpretive methodology is 

grounded in energy justice theory and policy systems analysis, allowing for a holistic 

examination of both technical solutions (e.g., hybrid PV systems) and sociopolitical 

constraints (Olujobi, 2020; Ajia, 2025). 

In addition to literature analysis, this study integrates elements of comparative policy 

evaluation and contextual synthesis to assess the implications of Nigeria's decentralized 

energy reform for urban Niger Delta cities such as Warri, Port Harcourt, and Yenagoa. This 

includes examining the policy pathways and outcomes associated with distributed renewable 

energy technologies (Carabajal et al., 2024; Akinbomi et al., 2021), as well as exploring the 

intersection of national and subnational governance under the Electricity Act and EPSRA 

frameworks (Ajia, 2025; Olujobi, 2020). By focusing on the urban dimension—where energy 

inequality, environmental damage, and institutional complexity converge—the methodology 

seeks to link macro-level energy policy reforms with micro-level community realities. 

Furthermore, case studies such as the Ashama Solar Power Station and experimental 

microgrid deployments in coastal communities were used to anchor theoretical discussions in 
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real-world evidence (Okedu et al., 2020; Wikipedia, 2023). While empirical fieldwork was 

beyond the scope of this study, secondary data sources were rigorously triangulated to ensure 

validity and relevance to the Niger Delta's evolving energy landscape. 

Defining the Just Energy Transition 

A just energy transition refers to the process of moving from fossil fuel-based 

energy systems to renewable and sustainable energy sources in a way that is socially 

inclusive, equitable, and economically empowering (Ajia, 2025). In the global South—and 

particularly in regions like the Niger Delta—this transition must account not only for 

decarbonization goals but also for deep-rooted structural inequalities, historical 

environmental injustices, and the urgent need for local empowerment (Olujobi, 2020; 

Carabajal et al., 2024). A just transition recognizes that marginalized communities, often the 

most affected by fossil fuel extraction and climate change, must be prioritized in policy 

frameworks and energy investments. This means centering local voices in decision-making, 

ensuring access to affordable and reliable electricity, and guaranteeing that the shift to 

renewables does not replicate the exclusionary patterns of the oil economy (Ejumudo, 2014; 

Diemuodeke et al., n.d.). 

In the Niger Delta context, justice within the energy transition is multi-dimensional. 

Environmentally, it involves mitigating decades of oil-induced pollution and restoring 

damaged ecosystems. Socially, it addresses disparities in energy access and distribution, 

especially in informal urban settlements and peri-urban communities that remain underserved 

by the national grid (Nta et al., 2024). Economically, a just transition implies creating green 

jobs, investing in local skills, and redirecting wealth generated by renewables into community 

development (Carabajal et al., 2024; Akinbomi et al., 2021). The Nigerian Energy Transition 

Plan (2022) lays out an ambitious framework, but its success depends on deliberate inclusion 

of community energy models, state-level policy autonomy, and regulatory mechanisms that 

protect vulnerable populations. Without these, the transition risks reinforcing the same 

inequities it aims to dismantle. 

Decentralized Energy Systems in the Nigerian Context 

Decentralized energy systems—such as solar mini-grids, hybrid PV-diesel-battery 

systems, and standalone renewable energy installations—are increasingly recognized as 

critical to achieving equitable and sustainable energy access in Nigeria. These systems offer a 

flexible and scalable solution to rural and peri-urban electrification challenges, especially in 

regions like the Niger Delta where centralized grid infrastructure is either weak or non-

existent (Nta et al., 2024; Petinrin et al., 2020). Decentralized systems are not only cost-

effective in the long run but also more resilient in areas prone to environmental disruption, 

such as flooding or pipeline sabotage. Okedu et al. (2020) demonstrated the technical and 

economic viability of hybrid standalone systems for coastline communities in Delta State, 

highlighting their ability to provide stable electricity where the national grid is unreliable. 

Similarly, Akinbomi et al. (2021) emphasized the environmental benefits and reduced 

lifecycle costs associated with microgrids compared to diesel-only generation. 

Beyond their technical potential, decentralized energy systems also offer pathways 

for local empowerment, innovation, and ownership. Projects like community-owned 
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microgrids and solar cooperatives promote local participation, create employment 

opportunities, and help retain economic value within host communities (Carabajal et al., 2024; 

Diemuodeke & Briggs, 2018). However, widespread deployment remains hindered by 

regulatory bottlenecks, high upfront capital costs, and insufficient access to tailored financing 

mechanisms (Ajia, 2025; Olujobi, 2020). Although Nigeria’s regulatory environment—

particularly under the 2023 Electricity Act—now allows for subnational energy markets and 

encourages embedded generation, implementation at the state and local levels is still lagging 

(Ajia, 2025). As noted by Okonkwo et al. (2024), grid interconnectivity issues, lack of long-

term maintenance planning, and limited public-private partnerships remain obstacles. 

Nonetheless, with the right regulatory incentives and capacity development, decentralized 

energy holds transformative potential for achieving both power equity and climate resilience 

in the Niger Delta. 

Discussion and Findings 

The findings of this study reveal that while decentralized energy systems offer 

significant potential for transforming the energy landscape of the Niger Delta, their success is 

deeply dependent on supportive regulatory frameworks, local participation, and equitable 

distribution mechanisms. One of the clearest patterns emerging from the literature is the 

misalignment between national energy policy aspirations and localized implementation 

capacity. For instance, the Nigeria Energy Transition Plan (2022) sets an ambitious target of 

achieving net-zero by 2060 and providing 30% of the nation’s electricity from renewables by 

2030. However, as Ajia (2025) notes, energy policy implementation remains largely top-

down, underfunded, and inconsistently enforced, especially in oil-producing regions like 

Delta and Bayelsa states where infrastructural deficits and institutional distrust are most 

severe. 

Several studies highlight that solar-based microgrids and hybrid systems are not only 

technically viable but cost-effective for urban fringes and informal settlements in the Niger 

Delta (Nta et al., 2024; Okedu et al., 2020). Akinbomi et al. (2021) showed that optimal 

microgrid configurations can deliver 24/7 electricity to isolated communities while reducing 

diesel dependence and emissions. However, few projects move beyond the pilot stage. This is 

largely due to high upfront costs, weak access to long-term concessional financing, and a 

regulatory environment that remains ambiguous on licensing, feed-in tariffs, and land-use 

rights (Petinrin et al., 2020; Olujobi, 2020). The Electricity Act of 2023 opens the door for 

subnational governments to develop independent power markets and licensing regimes, but as 

of mid-2025, many state energy commissions remain underfunded or nonexistent, limiting 

the ability of urban Niger Delta areas to capitalize on this decentralization (Ajia, 2025; 

Olujobi, 2020). 

Community engagement—or the lack thereof—also emerged as a critical 

determinant of project success. Carabajal et al. (2024) and Ejumudo (2014) underscore that 

when energy systems are co-designed with local stakeholders and reflect cultural, economic, 

and social realities, they are far more likely to be maintained, accepted, and impactful. Yet, 

community participation in the Niger Delta remains superficial in many renewable energy 

deployments. According to Diemuodeke and Briggs (2018), community voices are often 
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excluded from feasibility planning, leaving locals with little control over project outcomes, 

limited access to jobs, and no ownership over energy assets. This disconnect threatens the 

very foundation of a just energy transition and risks repeating the extractive, centralized 

patterns of the oil economy. 

Another major finding is that environmental justice remains a significant driver for 

the energy transition in the Niger Delta. Decades of oil extraction have caused irreversible 

damage to the ecosystem—oil spills, gas flaring, water contamination, and loss of arable 

land—which decentralized renewables can help mitigate (Diemuodeke & Briggs, 2018; 

Olujobi, 2020). However, environmental restoration has not been explicitly integrated into 

energy policy design, despite its importance for long-term development and trust-building in 

post-petroleum communities. Furthermore, despite major national solar projects like the 

Ashama Solar Power Station (Wikipedia, 2023), there is little evidence that such utility-scale 

renewable infrastructure is embedded in local planning or designed to serve energy-poor 

communities. 

In terms of green economic opportunities, decentralized energy could be a catalyst 

for job creation, technical training, and local entrepreneurship if accompanied by strong local 

content policies (Diemuodeke et al., n.d.; Nta et al., 2024). Yet current frameworks often lack 

enforceable mandates for community benefit-sharing or procurement localization. For 

example, while microgrid installations create temporary employment during construction, 

there is little institutional support for long-term maintenance jobs or technician training 

programs in the Niger Delta (Okonkwo et al., 2024). 

Table 1 

Key Findings Summary on Decentralized Energy and Regulatory Reforms in the Urban 

Niger Delta 

Theme Insight 

Policy–Practice Gap Ambitious national energy goals exist but lack subnational 

implementation capacity. 

Technical Viability Solar and hybrid microgrids are feasible but hindered by 

financing and unclear regulation. 

Community Engagement Participation is often tokenistic; genuine co-ownership models 

are rare. 

Environmental Justice Decentralized energy can reduce ecological harm but is not 

linked to environmental recovery. 

Green Growth Untapped potential for job creation and skills development due 

to weak local content frameworks. 
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Note. Compiled by the author from synthesized insights based on Nta et al. (2024), Ajia 

(2025), Olujobi (2020), Carabajal et al. (2024), Diemuodeke & Briggs (2018), Petinrin et al. 

(2020), and Okonkwo et al. (2024). 

Table 2 

Comparison of National vs. State Energy Regulatory Powers in Nigeria 

Regulatory Aspect National Level (NERC) 

Licensing Authority Issues generation, transmission, and distribution 

licenses nationally (NERC) 

Policy Formulation Develops national electricity policies and 

frameworks (e.g., EPSRA, Energy Transition Plan) 

Enforcement and Compliance Enforces regulations, tariffs, and market rules 

Support for Decentralized Energy Facilitates embedded generation, mini-grids 

licensing 

Stakeholder Engagement Consults broadly; public hearings and consultations 

Note. Adapted from Ajia (2025), Olujobi (2020), and Nta et al. (2024). 

Table 3 

Timeline of Key Energy Policy Reforms in Nigeria Relevant to Decentralized Energy 

Year Policy/Act/Plan Key Features and Implications 

2005 Electric Power Sector Reform Act 

(EPSRA) 

Unbundled power sector, created 

regulatory agencies 

2015 Renewable Energy Master Plan 

(REMP) 

Set targets for renewable capacity 

(20% by 2020) 

2020 Nigeria Renewable Energy and Energy 

Efficiency Policy (NREEEP) 

Enhanced renewable incentives and 

energy efficiency focus 

2022 Nigeria Energy Transition Plan Target: 30% renewables by 2030; 

60% by 2060; net-zero goal 

2023 Electricity Act Amendment Allowed subnational licensing, 

promoted decentralized energy 

Note. Compiled from Ajia (2025) and Nigeria Energy Transition Plan (2022). 
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Stakeholder Analysis 

The successful transition from a petro-economy to power equity in the urban Niger Delta 

requires coordinated efforts among diverse stakeholders, each with unique interests, 

capacities, and influences. 

Stakeholder Role Interests and Influence 

Federal Government (NERC, 

Ministry of Power) 

Policy formulation, 

regulation, national oversight 

High influence; interested in 

national energy security, 

decarbonization targets 

State Governments & Energy 

Commissions 

Implementation, licensing, 

local regulations 

Moderate influence; focus on 

local economic growth and 

electrification 

Local Communities & 

Traditional Leaders 

Energy users, project hosts, 

custodians of land 

Vital influence at grassroots 

level; concerned with equity, 

jobs, and environment 

Private Sector (Developers, 

Investors) 

Project development, 

financing, technology 

providers 

Interested in return on 

investment, market 

expansion 

NGOs and Civil Society Advocacy, capacity building, 

monitoring 

Promote justice, 

transparency, environmental 

protection 

International Donors and 

Development Agencies 

Funding, technical assistance, 

policy advice 

Interested in sustainable 

development, climate goals 

Source: Adapted from Carabajal et al. (2024), Ajia (2025), Ejumudo (2014), and Nta et al. 

(2024). 

This analysis reveals that multi-level governance and inclusive participation are crucial to 

overcoming institutional and social barriers. For example, empowering local communities 

through capacity building and equitable benefit-sharing can build trust and increase project 

sustainability (Diemuodeke & Briggs, 2018; Petinrin et al., 2020). Meanwhile, clearer 

mandates and resource support for state energy commissions couSure! Here are both sections: 

Policy Recommendations and Challenges & Mitigation Strategies, detailed and tied closely to 

your theme and references. 

Conclusion 

This study has explored the critical transition from a petro-economy to power equity 

in the urban Niger Delta, emphasizing the transformative potential of decentralized energy 

systems supported by comprehensive regulatory reforms. The findings highlight that while 
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Nigeria’s national energy transition ambitions are promising, their realization in the Niger 

Delta faces significant hurdles including regulatory fragmentation, infrastructural deficits, 

social distrust, and financing challenges. Decentralized renewable energy technologies, 

particularly solar microgrids and hybrid systems, offer viable and sustainable alternatives to 

fossil-fuel-dominated power supply, with the added benefit of addressing the region’s chronic 

energy access disparities. However, technical feasibility alone is insufficient. A just energy 

transition in the Niger Delta necessitates inclusive governance structures, active community 

participation, and policies that prioritize environmental justice and local economic 

empowerment. Regulatory reforms that clarify roles between federal and state authorities, 

incentivize private and community investments, and mandate local content development are 

essential to unlock the region’s green growth potential. Furthermore, embedding renewable 

energy initiatives within broader environmental restoration efforts is crucial to repairing 

decades of ecological harm caused by oil extraction. 

Recommendations 

1. Based on the research findings and stakeholder analysis, the following policy 

recommendations are critical to facilitating a just and effective transition from the 

petro-economy to power equity in the urban Niger Delta: 

2. Empower and resource state energy commissions with clear mandates, technical 

expertise, and funding to implement decentralized energy policies effectively. The 

2023 Electricity Act allows subnational licensing but many states lack the capacity to 

operationalize these reforms (Ajia, 2025; Olujobi, 2020). 

3. Develop tailored financial instruments such as concessional loans, grants, and tax 

incentives specifically aimed at decentralized renewable energy projects in the Niger 

Delta (Petinrin et al., 2020; Ajia, 2025). Promote public-private-community 

partnerships to share risks and benefits equitably. 

4. Explicitly link renewable energy deployment with environmental restoration 

initiatives, especially in oil-impacted areas, to rebuild ecosystems and local 

livelihoods (Diemuodeke & Briggs, 2018). Encourage projects that reduce gas flaring 

and pollution through clean energy alternatives. 

5. Mandate inclusive community engagement processes and enable community 

ownership models such as cooperatives or microgrid user associations (Carabajal et 

al., 2024; Nta et al., 2024). This will increase project sustainability, local benefits, and 

social equity. 

6. Establish transparent mechanisms for tracking project outcomes, environmental 

impacts, and socioeconomic benefits to enable adaptive management and build trust 

among stakeholders (Ajia, 2025). 

7. While the Niger Delta’s transition to decentralized energy presents promising 

opportunities, several challenges must be addressed: 

8. The upfront costs of renewable energy infrastructure are prohibitive for many 

communities and small developers. To mitigate this, the government and donors 

should create dedicated renewable energy funds and risk mitigation instruments, and 
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support innovative financing models such as pay-as-you-go solar (Ajia, 2025; Petinrin 

et al., 2020). 

9. Overlapping responsibilities between federal and state agencies cause delays and 

confusion. Clear guidelines and harmonized regulations are needed to streamline 

project approvals and licensing (Olujobi, 2020; Nta et al., 2024). Capacity building at 

the subnational level is essential. 
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