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Abstract
As the global energy transition accelerates, hydrogen has emerged as a pivotal vector for decarbonising hard-to-abate sectors and enhancing energy security. Nigeria, Africa’s largest economy and a major hydrocarbon producer, is strategically positioned to become a continental hydrogen hub, endowed with abundant natural gas reserves, significant renewable energy potential, and a growing industrial base. Nevertheless, the development of a robust hydrogen economy in Nigeria remains constrained by fragmented governance structures, regulatory ambiguities, and inadequate investment frameworks. This manuscript critically reviews the evolving policy and technology landscape for hydrogen development in Nigeria. Drawing upon a synthesis of policy documents, technical assessments, and international comparative analyses, this study examines Nigeria’s draft National Hydrogen Policy, the Energy Transition Plan (ETP), regulatory mandates of the Nigerian Midstream and Downstream Petroleum Regulatory Authority (NMDPRA) and the Nigerian Upstream Petroleum Regulatory Commission (NUPRC), and existing fiscal instruments. The analysis identifies critical governance gaps, including the absence of a dedicated hydrogen law, overlapping institutional mandates, underdeveloped certification and carbon accounting standards, and insufficient risk mitigation mechanisms. Techno-economically, while green hydrogen production via hybrid solar-hydro configurations demonstrates promising levelised costs, infrastructure deficits and electrolyser financing constraints remain formidable. The study proposes a multi-dimensional framework integrating phased policy sequencing, regulatory modernisation, blended finance instruments, and international partnership models. The findings offer actionable insights for policymakers, development financiers, and industry stakeholders seeking to unlock Nigeria’s hydrogen potential within the broader African decarbonisation context.
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Introduction
[bookmark: _GoBack]The imperatives of climate change mitigation and energy security have catalyzed a profound reconfiguration of global energy systems. Among the array of low-carbon solutions, hydrogen has garnered unprecedented policy attention as a versatile energy carrier capable of decarbonizing sectors resistant to direct electrification, including heavy industry, long-haul transport, and fertilizer production (Agarwal et al., 2022; Okakwu et al., 2026; Umaru, 2025). As documented by Brahim and Jemni (2026), green hydrogen production has emerged as a focal point of technological innovation, with hybrid system optimization offering pathways to improved economic viability. By 2024, over 60 national hydrogen strategies had been published globally, covering countries responsible for more than 84% of energy-related CO₂ emissions (International Energy Agency [IEA], 2024). This policy momentum reflects a growing consensus that hydrogen will be indispensable to achieving net-zero trajectories (Whitehead, 2023; David et al., 2025).
Nigeria, as Africa’s most populous nation and the continent’s largest oil and gas producer, confronts a dual challenge: sustaining economic development while transitioning away from fossil fuel dependence. The Federal Government’s Energy Transition Plan (ETP), launched in August 2022, articulates a pathway to net-zero emissions by 2060, with hydrogen identified as a critical component for decarbonizing industrial and transportation sectors (Energy Commission of Nigeria, 2025; Federal Government of Nigeria, 2022). The ETP was further updated in 2024 to emphasize hydrogen’s strategic role in Nigeria’s energy diversification agenda (Soberekon, 2025; Omejeh et al., 2026). Omejeh et al. (2026) conducted a comprehensive assessment of Nigeria’s technology and policy framework for hydrogen utilization, highlighting the promise of green hydrogen production, the need for robust policy frameworks, and the importance of technological advancements.
Recent policy developments underscore Nigeria’s emergent hydrogen ambitions. In February 2025, the government unveiled a hydrogen development agenda, signalling commitment to a unified National Hydrogen Policy (Ekpo, 2025; Oilfield Africa Review, 2025). The draft National Hydrogen Policy, formally presented at the third German–Nigerian Hydrogen Symposium in December 2025, establishes a roadmap for deploying green and low-carbon hydrogen to drive industrial growth, enhance energy security, create employment, and strengthen climate resilience (German–Nigerian Hydrogen Office, 2025; Hydrogen Policy Technical Working Group, 2025). Concurrently, specific project milestones have emerged, including a 20,000 tonnes per annum green hydrogen pilot project in Kogi State and the Nigeria4H₂ initiative exploring green hydrogen-to-fertilizer production (Abdullahi, 2025; Shettima, 2025; Bagudu, 2025).
Despite these developments, Nigeria’s hydrogen economy remains nascent, beset by significant governance deficits and investment barriers. Existing scholarly work has begun to examine these challenges. Abiri-Franklin et al. (2025) provided a doctrinal analysis of Nigeria’s hydrogen policy landscape, drawing comparative insights from the United Kingdom, France, and Germany. David et al. (2025) proposed a phased roadmap for hydrogen integration into Nigeria’s energy transition, emphasizing strategic deployment from 2025 to 2050. A techno-economic assessment by Umaru (2025) analyzed green hydrogen production for industrial clusters using hybrid solar-hydro configurations, reporting levelized cost reductions of 10–25% compared to solar-only baselines. Onwusa et al. (2025) systematically examined the technical, economic, environmental, and regulatory barriers to widespread hydrogen adoption, identifying fragmented policy frameworks as a primary constraint. Nonetheless, a comprehensive critical review that systematically integrates governance, regulatory, technological, and investment dimensions remains absent.
This manuscript addresses this lacuna by posing three interrelated research questions: (1) What are the current governance and regulatory barriers to hydrogen economy development in Nigeria? (2) What technology pathways and investment mechanisms are feasible given Nigeria’s resource endowments and institutional context? (3) What policy and institutional reforms are necessary to establish a coherent framework for hydrogen deployment? Through a critical review methodology, this study synthesizes policy documents, technical assessments, regulatory instruments, and international best practices to offer actionable recommendations for advancing Nigeria’s hydrogen economy.
Background and Context
Nigeria’s Energy Landscape and Transition Imperatives
Nigeria’s energy sector exhibits a paradoxical profile: the country ranks among the world’s top natural gas producers with proven reserves of approximately 209 trillion cubic feet (tcf) yet faces acute electricity access deficits, with the largest absolute access gap globally (Soberekon, 2025; Verghis, 2025; Idris et al., 2025). The energy mix remains heavily fossil-fuel dependent, with thermal generation accounting for the majority of grid electricity. Renewable energy deployment, while growing, constitutes a modest share: hydropower contributes approximately 2,100 MW of installed capacity, with solar photovoltaic and off-grid solutions making incremental gains (GlobalData, 2025; Obanor et al., 2024; Nwankwo et al., 2023). Okeke et al. (2025) conducted a comparative assessment of concentrated solar power and photovoltaic technologies for power generation and green hydrogen potential in Nigeria, finding that 105.63 GWe of grid capacity is required to meet Nigeria’s energy demand, with land suitability assessment identifying 0.79% (6,815.68 km²) of Nigeria as highly suitable for solar-hydrogen projects.
The ETP articulates an ambitious vision: achieving universal energy access by 2030 and net-zero emissions by 2060. Hydrogen occupies a central position within this framework, envisaged to decarbonize industrial processes, enable long-duration energy storage, and facilitate clean transportation. The ETP estimates that hydrogen could contribute substantially to greenhouse gas emission reductions, particularly in the fertilizer, cement, and steel sectors (David et al., 2025; Energy Commission of Nigeria, 2025; Obanor et al., 2024). Nnachi et al. (2024) observed that regional and country-level policies and cooperation among African blocs are important tools to remove barriers that could hinder hydrogen energy deployment across the continent.
Nigeria’s persistent challenge of gas flaring—approximately 7.4 billion cubic metres annually further underscores the potential for hydrogen production, particularly blue hydrogen via steam methane reforming with carbon capture, utilisation, and storage, or green hydrogen through renewable-powered electrolysis (Jegawa et al., 2026; Omejeh et al., 2026; Umaru, 2025). As Jegawa et al. (2026) demonstrated in their quantitative framework for Nigeria’s emerging blue and green hydrogen economy, strategic decarbonization of flared gas presents a significant opportunity for hydrogen development.
The Emerging Policy Architecture
The evolution of Nigeria’s hydrogen policy architecture can be traced through several milestones. In June 2024, the Ministry of Petroleum Resources announced its focus on renewable energy and hydrogen development, emphasizing enhanced regulatory frameworks to attract private investment (Ella, 2024). The ministry convened the First Nigeria National Hydrogen Conference, which served as both a policy showcase and an investment platform, generating consensus on the necessity of a unified policy direction (Soberekon, 2025; Abiri-Franklin et al., 2025).
The hydrogen development agenda, unveiled in February 2025, committed to creating a unified national policy encompassing both blue and green hydrogen pathways. The agenda aims to integrate hydrogen into the national energy mix, leveraging natural gas resources and strategic geography (Bagudu, 2025; Tinubu, 2025). The draft National Hydrogen Policy, developed through a technical working group comprising officials from the Federal Ministry of Budget and Economic Planning and the Ministry of Petroleum Resources (Gas), provides a comprehensive framework addressing production, infrastructure, market development, and international cooperation (Günther, 2025; Hydrogen Policy Technical Working Group, 2025; Abiri-Franklin et al., 2025).
Notably, the policy adopts a dual-track approach: blue hydrogen produced via steam methane reforming with carbon capture and storage (CCS) is positioned as a transitional pathway exploiting Nigeria’s abundant natural gas resources, while green hydrogen produced through electrolysis powered by renewable energy is envisaged as the long-term sustainable solution (Bagudu, 2025; Ekpo, 2025; Idris et al., 2025). This dual strategy aligns with recommendations from recent academic studies advocating a phased approach, commencing with blue hydrogen due to its cost-effectiveness, with green hydrogen becoming dominant as renewable energy costs decline (David et al., 2025; Adekanbi et al., 2026; Idris et al., 2025). Adekanbi et al. (2026) emphasized that low-carbon hydrogen is a key piece for a just energy transition, particularly for fossil fuel-dependent economies.
Nigeria’s Hydrogen Potential: Endowments and Advantages
Nigeria possesses several comparative advantages for hydrogen development. First, the country’s natural gas reserves provide feedstock for blue hydrogen production, with existing pipeline infrastructure offering potential for repurposing (Soberekon, 2025; Idris et al., 2025). Second, renewable energy endowments are substantial: solar irradiance across northern Nigeria ranks among the highest globally, with levelised cost of hydrogen (LCOH) estimates ranging from USD 2.0–2.6/kg for green hydrogen production (Enoch et al., 2026; Okakwu et al., 2026). Ayodele and Munda (2024) compared potential hydrogen production from wind and solar energy resources across Nigeria’s six geopolitical zones, identifying significant spatial variation in production costs. Hydropower from existing dams offers complementary dispatchable renewable electricity, enabling hybrid configurations that improve electrolyser capacity factors to 40–60% compared with 15–35% for solar-only systems (Umaru, 2025; Okakwu et al., 2026).
Third, Nigeria’s strategic geographic location provides access to European, Asian, and regional African markets, positioning the country as a potential hydrogen export hub (Ekpo, 2025; Vanguard, 2025; Schnelle-Kreis et al., 2022). Fourth, ongoing industrialisation and fertiliser import dependence create domestic demand pull, with the Nigeria4H₂ project targeting green ammonia production to displace imported nitrogen-based fertilisers (Shettima, 2025; Ramde, 2025). Collectively, these endowments suggest that Nigeria could capture significant value from the emerging global hydrogen economy, with the government targeting USD 5 billion in private investment, 500,000 new jobs, and USD 10 billion annual revenue from hydrogen exports by 2035 (Abdullahi, 2025). The Africa Hydrogen Partnership has identified Nigeria as a priority country for hydrogen development, noting that the continent’s abundant renewable energy resources and vast land areas present an unprecedented opportunity for green hydrogen economy development (Okedu, 2025; African Hydrogen Partnership, 2025).
Governance and Regulatory Framework Analysis
Existing Regulatory Instruments and Institutional Mandates
In Nigeria, the institutional framework for hydrogen is fragmented, and there is no specific law for hydrogen. The main regulatory framework for the petroleum sector is the Petroleum Industry Act (PIA) 2021, which creates the main regulatory architecture of the sector, establishing two main agencies: the Nigerian Upstream Petroleum Regulatory Commission (NUPRC) for the upstream and the Nigerian Midstream and Downstream Petroleum Regulatory Authority (NMDPRA) for midstream and downstream (Petroleum Industry Act, 2021; Obanor et al., 2024). The NMDPRA regulates the technical and commercial operations of midstream and downstream petroleum, and includes the determination of tariffs, licensing, and infrastructure development (NMDPRA, 2025; Abiri-Franklin et al., 2025).
The NMDPRA has expanded its regulatory reach to hydrogen, with the Authority stating that it has started developing a framework for the technology, which it describes as the “ultimate carbon capture mechanism” (Ahmed, 2025), and that its flagship transformation initiative, Project NEXUS, includes components for the development of blue hydrogen and carbon capture, utilisation, and storage (CCUS) (Mohammed, 2026). The Authority has also established international partnerships, such as a collaboration with the United Kingdom’s Ofgem to develop regulatory frameworks to facilitate the development of renewable gases, including hydrogen (Ekpo, 2025; NMDPRA, 2025). The Nigerian Electricity Regulatory Commission (NERC) has jurisdiction over the power sector and may potentially apply to hydrogen-fuelled power generation and hydrogen storage integrated with electricity grids (David et al., 2025). Likewise, the National Environmental Standards and Regulations Enforcement Agency (NESREA) has jurisdiction over environmental regulations and standards, which could include regulations related to hydrogen-fuelled power generation and hydrogen storage integrated with electricity grids (NMDPRA, 2025).
The Nigerian Electricity Regulatory Commission (NERC) has jurisdiction over power sector operations, which could include hydrogen-fuelled power generation and hydrogen storage integrated into electricity grids (David et al., 2025). Likewise, the National Environmental Standards and Regulations Enforcement Agency (NESREA) is responsible for environmental permitting and emissions monitoring, which would include hydrogen production facilities, with a focus on water usage, emissions from blue hydrogen with CCS, and safety standards (Okokpujie, 2024; Abiri-Franklin et al., 2025). The Standards Organisation of Nigeria (SON) is responsible for technical standards and safety codes, such as those that would govern hydrogen storage, transport, and handling (Obanor et al., 2024; Al-Mohannadi et al., 2024).
This diversity of agencies makes coordination difficult project developers are at risk of regulatory gaps, jurisdictional disputes, and administrative delays because no one organization has complete contrl over the hydrogen value chain (Abiri-Franklin et al. 2025; Onwusa and others. in 2025. This fragmentation is acknowledged in the draft National Hydrogen Policy, which suggests creating a National Hydrogen Council to oversee inter-ministerial and interagency initiatives (Hydrogen Policy Technical Working Group, 2025; Bagudu, 2025). Eromosele & Co. (2026) used 594 Scopus-indexed documents screened through PRISMA protocols to conduct a bibliometric analysis of renewable energy governance research within the ECOWAS region. The results showed that Nigeria accounted for 25.7% of total research output, with emerging research frontiers including green hydrogen and hybrid energy systems.
Regulatory Gaps and Ambiguities
Despite emergent policy signals, significant regulatory gaps persist. First, the legal status of hydrogen under existing statutes is ambiguous. The PIA does not explicitly define hydrogen as a regulated substance, nor does it articulate licensing requirements, fiscal terms, or safety standards specific to hydrogen production, storage, transport, or utilization. This legal vacuum creates uncertainty for investors regarding property rights, operational permissions, and liability frameworks (Abiri-Franklin et al., 2015; Okokpujie, 2024). Okokpujie (2024) assessed hydrogen and biofuel as sustainable alternative fuels for internal combustion engines and examined their legal structure in Nigeria, concluding that stakeholders need to develop a robust legal structure for hydrogen operations and utilization in Nigeria.
Second, certification and carbon accounting standards remain underdeveloped. The draft National Hydrogen Policy recognises the importance of establishing a certification scheme for green and low-carbon hydrogen, particularly to facilitate international trade with markets imposing stringent sustainability criteria (e.g., the European Union’s Renewable Energy Directive II). However, methodologies for carbon intensity calculation, additionality requirements for renewable electricity, and verification protocols have yet to be defined (Hydrogen Policy Technical Working Group, 2025; Soberekon, 2025; White, 2021). White (2021) examined the policy challenge of defining boundaries for emissions accounting in hydrogen trade, emphasising the need for robust certification systems. Imasiku et al. (2025) reviewed potential financing mechanisms for green hydrogen development in sub-Saharan Africa, identifying that certification and standardization are critical for attracting international investment.
Third, fiscal and incentive frameworks are not yet tailored to hydrogen. While the PIA provides certain fiscal incentives for gas development, these may not extend to hydrogen value chains. The absence of targeted incentives—such as production tax credits, investment allowances, capital grants, or feed-in tariffs for hydrogen—undermines the economic viability of first-mover projects (Bagudu, 2025; NEITI, 2025; Idris et al., 2025). The World Bank has emphasized that policy clarity, transparency, and consistency are prerequisites for sustainable energy investment, noting that “stronger regulations and proper sector governance are central to achieving an expanded and diversified power generation mix” (Verghis, 2025). Imasiku et al. (2025) identified green bonds, public–private partnerships, foreign direct investment, venture capital, grants and loans, multilateral and bilateral funding, and government subsidies as relevant financing mechanisms for sub-Saharan Africa.
Fourth, land use, water rights, and environmental permitting processes for hydrogen facilities are not clearly delineated. Green hydrogen production requires substantial water inputs (approximately 9 kg of water per kg of hydrogen), raising potential conflicts with agricultural and domestic water users, particularly in water-stressed northern regions (Umaru, 2025; Obanor et al., 2024). The environmental impact assessment (EIA) framework does not explicitly address hydrogen-specific risks, including hydrogen embrittlement, high-pressure storage hazards, or large-scale electrolyser deployments (Onwusa et al., 2025).
Institutional Coordination and Capacity Constraints
Effective hydrogen governance demands coordinated action across multiple ministries and agencies. The NEITI Executive Secretary recently articulated the imperative for “coordinated action by key ministries to secure Nigeria’s economic future in a post-oil era”, specifically tasking petroleum regulators with enforcing emissions disclosure, renewable integration in petroleum projects, and investment in clean energy technologies (Orji, 2025). The NMDPRA has acknowledged that “policy clarity, transparency, and consistency are major requirements for a sustainable energy industry” (Ahmed, 2025).
Nevertheless, institutional capacity constraints are pronounced. The NMDPRA’s technical expertise in hydrogen a technology fundamentally distinct from conventional petroleum operations remains nascent. The Authority has limited experience with electrolyzer technologies, hydrogen transport and storage systems, or CCUS deployment (Idris et al., 2025; Abiri-Franklin et al., 2025). Similarly, NERC lacks established protocols for certifying hydrogen as a grid-balancing resource or integrating hydrogen storage with renewable electricity generation (David et al., 2025).
The German–Nigerian Hydrogen Office, implemented by the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ), has been established to provide technical support and knowledge exchange, building on decades of bilateral energy cooperation (Wagner, 2025). This office serves as a capacity-building mechanism, yet its mandate remains advisory rather than operational. The Country Director of GIZ Nigeria and ECOWAS has described the office as “a strategic platform for accelerating the global energy transition while positioning Nigeria competitively within emerging energy markets” (Wagner, 2025). Lidzba (2025) emphasized that investment mobilization and commercial partnerships would determine how quickly hydrogen projects move from concept to execution.

Comparative Insights: African Peers and Global Best Practices
Nigeria can draw lessons from African peers that have advanced hydrogen-specific legislation. Mauritania’s Hydrogen Code, approved by Parliament in September 2024, establishes a dedicated legal framework to attract investment and expedite green hydrogen development. Developed in partnership with the European Union, the code aims to lower investment risks and position Mauritania as a green hydrogen hub (Nhede, 2024). Namibia has developed a comprehensive hydrogen strategy, attracting substantial international investment including support from Germany for its Hyphen green hydrogen project (Kalt et al., 2025). Kenya published green hydrogen production guidelines in May 2024, establishing standards for production and safe handling (Xinhua News, 2024). Kalt et al. (2025) examined the governance of future-making in green hydrogen development in Namibia and South Africa, finding that future-making is becoming more binding in both countries but has not resulted in path creation yet.

Globally, best practices include the European Union’s Hydrogen Strategy and delegated acts on renewable hydrogen, which provide binding definitions, sustainability criteria, and certification frameworks. Germany’s National Hydrogen and Import Strategies articulate hydrogen’s indispensable role in decarbonizing hard-to-abate industries, with demand-side mechanisms such as the H2Global auction platform facilitating offtake contracts (Günther, 2025; Gielen et al., 2023). The United Kingdom’s Hydrogen Business Model and Net Zero Hydrogen Fund exemplify targeted fiscal instruments supporting project development (Abiri-Franklin et al., 2025). Schnelle-Kreis et al. (2022) examined the challenges and opportunities of North–South hydrogen trade collaborations, highlighting the governance of social and political risk.
Abiri-Franklin et al. (2025) conducted a comparative analysis of hydrogen policies in the United Kingdom, France, and Germany, identifying best practices that Nigeria could adopt, including clear regulatory timelines, dedicated hydrogen institutions, and integrated planning frameworks. The absence of a comprehensive policy and regulatory framework has been identified as the primary hindrance to Nigeria’s hydrogen sector development (Abiri-Franklin et al., 2025; Onwusa et al., 2025). Okedu (2025) argued for Africa to assert full resource sovereignty, prioritizing local industrialization, energy security, and demanding equitable partnerships, including technology transfer, before large-scale hydrogen extraction.
Technology Pathways and Infrastructure Assessment
Blue Hydrogen: Transitional Opportunity
Blue hydrogen production via natural gas reforming with CCS represents a near-term pathway that leverages Nigeria’s substantial gas reserves and existing infrastructure. The country possesses proven natural gas reserves of approximately 206 – 209 tcf, with ongoing gas sector developments including the AKK gas pipeline, the OB3 gas pipeline, and the Decade of Gas initiative (Soberekon, 2025; Tinubu, 2025; Idris et al., 2025). Steam methane reforming (SMR) and autothermal reforming (ATR) are established technologies with demonstrated commercial viability (Idris et al., 2025; Afolabi et al., 2025).
The viability of establishing a blue hydrogen economy in Nigeria has been evaluated with respect to infrastructural preparedness and economic feasibility (Afolabi et al., 2025; Idris et al., 2025). Idris et al. (2025) found that auto thermal reforming (ATR) in conjunction with CCS represents the most effective and low-emission route for blue hydrogen production, with CCS capable of increasing carbon capture by 71% to 92% when integrated into hydrogen facilities. Nevertheless, practical implementation is impeded by infrastructural deficiencies, substantial capital expenditures, inadequate public awareness, and policy stagnation.
CCS represents the most effective low-emission route for blue hydrogen production, yet Nigeria currently lacks any commercial-scale CO₂ capture, transport, or storage infrastructure (Afolabi et al., 2025; Obanor et al., 2024). Potential storage sites include depleted hydrocarbon reservoirs in the Niger Delta and deep saline aquifers, but detailed characterization and appraisal are required (Muhammed et al., 2025). Furthermore, the high capital costs of CCS (typically USD 60–120 per tonne of CO₂ captured) would require supportive fiscal policies or carbon pricing mechanisms to achieve economic viability (Idris et al., 2025; Okonkwo et al., 2023).
The NMDPRA has signalled support for blue hydrogen development through Project NEXUS and the Midstream and Downstream Petroleum Industry Sustainability Initiative (MDPISI), which aims to “accelerate blue hydrogen development and promote Carbon Capture, Utilisation, and Storage technologies” (Mohammed, 2026). However, dedicated regulations for CCS, including long-term liability frameworks for stored CO₂, monitoring requirements, and property rights for storage sites, remain undeveloped (Abiri-Franklin et al., 2025; Okonkwo et al., 2023). Jegawa et al. (2026) developed a quantitative framework for strategic decarbonization of flared gas in Nigeria, identifying both blue and green hydrogen pathways.
Green Hydrogen: Long-term Pathway 
Green hydrogen production via water electrolysis powered by renewable electricity offers the ultimate low-carbon pathway, aligning with Nigeria’s net-zero ambition. The country’s renewable energy potential is substantial: solar photovoltaic resources in the northern region exceed 6 kWh/m²/day, while hydropower from the Kainji, Jebba, and Shiroro dams provides dispatchable capacity (Umaru, 2025; Obanor et al., 2024; Okakwu et al., 2026). Wind resources in northern and coastal regions, though modest, can contribute to hybrid configurations (Energy Connects, 2025; Ayodele & Munda, 2024).
A techno-economic assessment by Umaru (2025) developed an integrated modelling framework for green hydrogen deployment targeting Nigeria’s industrial clusters (cement, ammonia, steel/metal processing, petrochemicals, and heavy transport). The study evaluated three configurations: solar-only, hydro-only, and solar-hydro hybrid. Results demonstrated that the hybrid configuration improves electrolyser capacity factor substantially (40 – 60% versus 15 – 35% for solar-only) and reduces LCOH by 10 – 25% compared to solar-only baselines. The hybrid system enables dispatchable hydrogen supply meeting up to 70% of cluster hydrogen demand during the first deployment phase (Umaru, 2025).
Other studies have reported LCOH estimates for West African green hydrogen production ranging from USD 2.0 – 2.6/kg, based on high solar irradiance and declining electrolyser capital costs (Enoch et al., 2026; Okakwu et al., 2026). Okakwu et al. (2026) conducted a technical feasibility and economic analysis of green hydrogen production using 10 MW different photovoltaic modules across four locations in Nigeria, finding significant spatial variation in production costs. Ayodele and Munda (2024) compared potential hydrogen production from wind and solar energy resources across Nigeria’s six geopolitical zones, reporting wind-based hydrogen costs of USD 6.3679 – 25.9007/kg and solar PV-based hydrogen costs of USD 5.6659–6.1206/kg depending on location.
A standalone hybrid renewable energy system for a rural community in north-eastern Nigeria, incorporating solar PV, wind turbines, biomass gasifier, and fuel cells, has been technically assessed, though hydrogen production specifically was not the focus (Nigerian Research Group, 2025). Brahim and Jemni (2026) provided a comprehensive review of green hydrogen production technologies, challenges, and hybrid system optimization, identifying emerging trends in electrolyzer efficiency and system integration.
Infrastructure Requirements and Hydrogen Carriers
Hydrogen infrastructure development presents formidable challenges. For domestic utilisation, hydrogen can be transported via repurposed natural gas pipelines (subject to materials compatibility assessments), blended with natural gas (typically up to 10 – 20% hydrogen by volume), or distributed via tube trailers for compressed hydrogen (Onwusa et al., 2025; Al-Mohannadi et al., 2024). For export, hydrogen carriers such as ammonia (NH₃), liquid hydrogen (LH₂), or liquid organic hydrogen carriers (LOHCs) will be required, each with distinct handling, safety, and cost implications (Gielen et al., 2023; Schnelle-Kreis et al., 2022).
The draft National Hydrogen Policy envisages scaling hydrogen exports via Lekki Port, with the potential for USD 10 billion annual revenue from hydrogen exports (Abdullahi, 2025). Realizing this ambition requires substantial port infrastructure investments for ammonia storage and loading, ammonia cracking facilities (if hydrogen is reconverted from ammonia), or liquid hydrogen liquefaction and storage plants—none of which currently exist. The policy recommends phased activities, with Phase 2 (2028–2035) dedicated to export scaling (Abdullahi, 2025; Hydrogen Policy Technical Working Group, 2025).
Notably, existing gas infrastructure, including the Nigeria LNG facilities and pipelines, could potentially be repurposed or adapted for hydrogen and ammonia transport, though technical and economic feasibility assessments are required (Muhammed et al., 2025; Obanor et al., 2024). The NMDPRA has committed to “establishing systems and infrastructure for transport and trading of energy commodities from Nigeria to all West Africa and some North African countries through the Africa Atlantic Gas Pipeline project and the Trans-Saharan Gas Pipeline” (Ahmed, 2025). Muhammed et al. (2025) evaluated the thermosphysical behaviours of H₂–CH₄ mixtures for underground hydrogen storage, with implications for Nigerian gas reservoirs.
Techno-Economic Viability and Cost Trajectories
The economic viability of hydrogen production in Nigeria depends on multiple variables: electrolyzer capital costs (projected to decline by 50–70% by 2030), renewable electricity costs (influenced by solar PV and wind installation costs), capacity factors (determined by renewable resource quality and hybridization), financing costs (critical for capital-intensive projects), and operating expenses (including water, labour, and maintenance) (Brahim & Jemni, 2026; Okakwu et al., 2026; Umaru, 2025).
Nigeria’s LCOH for green hydrogen currently exceeds that of hydrogen produced from natural gas without CCS (i.e., grey hydrogen), creating a cost gap that must be bridged through policy support. Adekanbi et al. (2026) examined low-carbon hydrogen as a key piece for a just energy transition, emphasizing the need for supportive policies to achieve cost competitiveness. Blue hydrogen with CCS adds approximately USD 0.5–1.0/kg to production costs, improving environmental performance but still exceeding grey hydrogen costs (Idris et al., 2025; Okonkwo et al., 2023). The trajectory towards cost competitiveness depends on electrolyzer cost reduction, carbon pricing mechanisms, and concessional financing (Imasiku et al., 2025; Gielen et al., 2023).
The Nigeria4H₂ project exemplifies the techno-economic assessment approach, exploring green hydrogen-to-fertilizer production as a domestic application. The project estimates that Nigeria could produce over four million tonnes of green ammonia annually by 2060 under forward-looking production scenarios, leveraging renewable energy resources (Ramde, 2025; Shettima, 2025). This domestic demand offers an early market advantage, reducing reliance on hydrogen export markets during the initial deployment phase (Shettima, 2025; Obanor et al., 2024). Nnachi et al. (2024) conducted a comprehensive state-of-the-art survey on green hydrogen economy in Sub-Saharan Africa, identifying that Nigeria must address technical, economic, and policy challenges to realise hydrogen potential.

Investment Mechanisms and Financing Landscape
The Investment Challenge
Developing a hydrogen economy requires massive capital investment. The estimated investment requirement for Nigeria to achieve its hydrogen ambitions ranges from tens to hundreds of billions of USD across the value chain, covering renewable electricity generation, electrolyzer capacity (potentially gigawatt-scale), CCS infrastructure for blue hydrogen, storage and transport systems, and end-use conversion technologies (Abdullahi, 2025; Idris et al., 2025). The Nigerian government has set explicit targets: attracting USD 5 billion in private investments by 2035, creating 500,000 new jobs, and achieving USD 10 billion annual revenue from hydrogen exports (Abdullahi, 2025; Bagudu, 2025).
However, hydrogen projects in emerging markets and developing economies (EMDEs) face significant financing hurdles. The OECD and World Bank (2024) observe that “very few large-scale clean hydrogen projects already are in construction or operation, as they struggle to reach final investment decision”. In Africa, despite over USD 8 billion in public funding allocated or committed to renewable hydrogen projects, 92% of this funding consists of targets and commitments lacking the detail needed for meaningful deployment (Energy for Growth Hub, 2024; Okedu, 2025).
Private capital remains reluctant to finance first-mover hydrogen projects in EMDEs due to perceived risks: off-take risk (absence of guaranteed buyers at viable prices), technology risk (insufficient track record at commercial scale), political and regulatory risk (policy uncertainty and potential expropriation), foreign exchange risk (currency volatility in local revenue streams), and counterparty risk (creditworthiness of state-owned utilities or off-takers) (OECD & World Bank, 2024; Imasiku et al., 2025). Imasiku et al. (2025) conducted a comprehensive evaluation of financing mechanisms relevant to sub-Saharan Africa, including green bonds, public–private partnerships, foreign direct investment, venture capital, grants and loans, multilateral and bilateral funding, and government subsidies.
De-risking Instruments and Blended Finance
International experience demonstrates that de-risking instruments are critical to mobilizing private capital for clean hydrogen projects in EMDEs. A survey conducted by the OECD and World Bank (2024) identified key instruments: offtake guarantees (ensuring revenue certainty), contracts for difference (compensating for price differentials between hydrogen and fossil fuel alternatives), political risk insurance (protecting against expropriation, political violence, and currency inconvertibility), foreign currency guarantees (mitigating exchange rate risks), and partial credit guarantees (reducing lenders’ credit risk exposure). Imasiku et al. (2025) emphasized that financing mechanisms and structured off-take agreements are critical to attracting investment across the green hydrogen value chain, from advisory and pilot stages to full-scale deployment.
A collaborative report by the OECD, World Bank, and Global Infrastructure Facility proposed a 10-gigawatt “Lighthouse Initiative” to develop hydrogen projects in EMDEs, with project sizes ranging from 100 MW to 1 GW before 2030 (OECD & World Bank, 2024). This initiative aims to build a project pipeline, share learning, and attract private capital through standardized risk allocation. At COP29, 11 national and international development finance institutions endorsed a Joint DFI Communique pledging collective support for renewable hydrogen projects in EMDEs (OECD & World Bank, 2024).

Blended finance structures combining concessional public capital, development finance, and commercial investment can improve project economics. Instruments include first-loss equity tranches (absorbing initial losses), viability gap funding (bridging the cost gap between hydrogen and incumbent fuels), and technical assistance grants (supporting feasibility studies and capacity building). The World Bank’s Hydrogen for Development Partnership (H4D) provides a platform for coordinating these efforts, with work stream 3 focusing on “investment, financing, business models and procurements” (OECD & World Bank, 2024; Verghis, 2025). Energy for Growth Hub (2024) noted that substantial funding is required to support a green economic transition, with success depending on effective capital mobilization through smart public policies and innovative financial instruments.
International Development Finance Landscape
Development finance institutions (DFIs) are increasingly active in hydrogen financing. Germany leads in financing African renewable hydrogen projects, with nearly 80% of funding or commitments for such projects originating from European countries. Germany provides 13% of the total through its development bank (KfW) and demand-side mechanisms like H2Global (Energy for Growth Hub, 2024; German Government, 2024). Germany has pledged £4 billion to Africa by 2030 to co-invest in renewable and hydrogen projects, including £100 million through the Sustainable Energy Fund for Africa (SEFA) to de-risk private energy investments in Africa (German Government, 2024). Günther (2025) reported that Germany’s updated hydrogen import strategy prioritizes international cooperation and positions Germany as a key technical and financial partner for Nigeria.
The EU has also committed substantial support: Namibia has received €36.9 million in funding for hydrogen projects, with the EU signing €54 million in green deals supporting Namibia’s green hydrogen efforts (African Energy News, 2024). The European Investment Bank estimates that achieving 50 million tonnes per annum of renewable hydrogen production in Africa by 2035 would require over USD 130 billion in investment (Energy for Growth Hub, 2024). Imasiku et al. (2025) observed that transitioning toward Net-Zero emissions economies through hydrogen development in sub-Saharan Africa presents both significant opportunities and measurable risks.
For Nigeria, several international partnerships are underway. The German–Nigerian Hydrogen Office, implemented by GIZ, coordinates technical support and knowledge exchange (Wagner, 2025). The Nigeria4H₂ project, a German-supported initiative focused on green hydrogen-to-fertilizer production, engages Nigerian universities and international partners (Shettima, 2025). However, project-specific financing commitments remain limited; most funding to date has targeted feasibility studies and policy development rather than capital expenditure for commercial-scale projects (Lidzba, 2025; Energy for Growth Hub, 2024).

Domestic Financing Mechanisms and Policy Levers
Mobilizing domestic capital is equally important. Nigeria’s financial sector has limited experience with project finance for energy infrastructure, particularly for first-of-a-kind technologies (Imasiku et al., 2025; Abiri-Franklin et al., 2025). The following policy levers could enhance domestic financing:
Green bonds and Sukuk: Nigeria has previously issued green bonds for renewable energy projects; extending this instrument to hydrogen could attract institutional investors seeking sustainable investment opportunities (NEITI, 2025; Imasiku et al., 2025).
Midstream and Downstream Gas Infrastructure Fund (MDGIF): This existing fund, administered by NMDPRA, could be expanded to include hydrogen infrastructure (Ahmed, 2025; Mohammed, 2026).
Fiscal incentives: Targeted tax instruments include investment tax credits for electrolyzer capital expenditure, accelerated depreciation for hydrogen assets, VAT exemptions on hydrogen equipment imports, and production-linked incentives per kilogram of hydrogen produced (Bagudu, 2025; Idris et al., 2025).
Carbon pricing mechanisms: While Nigeria does not currently operate a carbon pricing system, the NEITI has advocated for “designing sustainability-linked instruments to fund the transition”, including green bonds and debt-for-climate swaps (Orji, 2025; Verghis, 2025).
Domestic currency financing: Reducing foreign exchange risk through domestic currency lending or currency hedging mechanisms supported by the Central Bank of Nigeria could lower financing costs for local project developers (OECD & World Bank, 2024).
The NMDPRA has emphasized the importance of investor-friendly frameworks, noting that “policy direction alone would not be sufficient to build a viable hydrogen market. Investment mobilization and commercial partnerships would determine how quickly hydrogen projects move from concept to execution” (Lidzba, 2025). The draft National Hydrogen Policy aims to provide “regulatory clarity, attract long-term capital and support the decarbonization of energy-intensive sectors” (Hydrogen Policy Technical Working Group, 2025). Bagudu (2025) confirmed that Nigeria’s hydrogen development agenda aims to unlock private sector investment and position the country as a competitive player in global hydrogen markets.
Governance Challenges and Institutional Reforms
Policy Sequencing and Institutional Coordination
Effective hydrogen governance requires careful policy sequencing and institutional coordination. Drawing on international experience, Nigeria should consider a phased approach (David et al., 2025; Abiri-Franklin et al., 2025).
Phase 1 (2025–2027): Foundation building.  Enact a dedicated Hydrogen Act establishing a clear legal framework, define institutional mandates, establish a National Hydrogen Council with cross-ministerial representation, develop certification and carbon accounting methodologies, and finalize safety standards. The draft National Hydrogen Policy timeline indicates that Phase 1 activities are underway, with pilot projects including a 50 MW green hydrogen plant at Kano Solar Park, hybrid rural microgrids, and carbon capture initiatives (Bagudu, 2025; Hydrogen Policy Technical Working Group, 2025; David et al., 2025).
Phase 2 (2028–2035): Scaled deployment. Implement fiscal incentives and financing mechanisms, launch first commercial-scale projects, develop hydrogen transport infrastructure, scale exports via Lekki Port, and expand renewable electricity capacity to support green hydrogen production. This phase targets USD 5 billion in private investment and 500,000 new jobs (Abdullahi, 2025; Idris et al., 2025).
Phase 3 (2036–2050): Mature hydrogen economy. Achieve cost competitiveness without subsidies, integrate hydrogen across multiple end-use sectors (power, transport, industry, buildings), and position Nigeria as a leading hydrogen export hub. The ETP’s net-zero by 2060 trajectory provides the overarching framework (Federal Government of Nigeria, 2022; Energy Commission of Nigeria, 2025).
Regulatory Modernization Priorities
Several regulatory modernization priorities emerge from the analysis (Abiri-Franklin et al., 2025; Onwusa et al., 2025; Omejeh et al., 2026):
Hydrogen-specific licensing framework: Establish licensing categories for hydrogen production facilities (green and blue), storage systems, transport pipelines, refuelling stations, and export terminals, with standardized application procedures and approval timelines.
Environmental and safety regulations: Develop hydrogen-specific EIA guidelines addressing water usage, emissions, and safety risks (hydrogen flammability, embrittlement, high-pressure storage). Incorporate international standards (ISO 19880 series for fuelling stations, ISO 22734 for electrolyzers) (Al-Mohannadi et al., 2024; Okokpujie, 2024).
Grid connection and power purchase regulations: Enable hydrogen producers to access renewable electricity through direct power purchase agreements (PPAs), wheeling arrangements, or dedicated renewable energy zones. NERC will require updated regulations for hydrogen as a grid resource (David et al., 2025; Obanor et al., 2024).
Carbon accounting and certification: Establish a national certification system for hydrogen carbon intensity, aligned with international frameworks (EU RED II, CertifHy) to facilitate export market access. This system should include lifecycle assessment methodologies, verification protocols, and chain-of-custody standards (White, 2021; Imasiku et al., 2025).
Fiscal consolidation: Amend the PIA or enact hydrogen-specific fiscal legislation providing investment allowances, production incentives, accelerated depreciation, and VAT exemptions for eligible hydrogen projects (Bagudu, 2025; Idris et al., 2025).
The NMDPRA has indicated readiness to support these developments, noting that “technology presents both a challenge and an opportunity to the petroleum sector” and that hydrogen technology, energy storage, and CCSU are among areas requiring special attention (Ahmed, 2025). However, regulatory capacity remains a constraint; international partnerships (e.g., with Ofgem) can support institutional development (Ekpo, 2025; NMDPRA, 2025).
International Cooperation and Partnership Models
International cooperation is indispensable for Nigeria’s hydrogen development. Existing partnerships provide a foundation:
Germany – Nigeria hydrogen partnership: The German–Nigerian Hydrogen Office, H2-diplo initiative, and Germany’s updated hydrogen import strategy prioritize international cooperation and position Germany as a key technical and financial partner (Günther, 2025; Wagner, 2025; German Government, 2024).
UK – Nigeria gas sector cooperation: Engagement with Ofgem on regulatory frameworks for renewable gases, including hydrogen (Ekpo, 2025; NMDPRA, 2025).
World Bank support: The World Bank’s Nigeria Distributed Access through Renewable Energy Scale-up (DARES) project demonstrates capacity for distributed renewable energy deployment, with potential extension to green hydrogen (Verghis, 2025). The H4D partnership offers a platform for hydrogen-specific coordination (OECD & World Bank, 2024).
Future partnership priorities should include: (1) Technology transfer agreements for electrolyzer manufacturing and CCS deployment (Okedu, 2025); (2) Export market development, including bilateral hydrogen trade agreements with potential European and Asian off-takers (Schnelle-Kreis et al., 2022); (3) Capacity building for regulators, project developers, and financiers (Lidzba, 2025); (4) Coordinated financing through multilateral development banks and DFIs (Imasiku et al., 2025).
Discussion
This critical review has illuminated the multifaceted governance, regulatory, technological, and investment dimensions of Nigeria’s hydrogen economy development. Several overarching findings warrant discussion.
First, Nigeria has made commendable policy progress, with the draft National Hydrogen Policy and hydrogen development agenda signalling government commitment. The dual-track approach (blue and green hydrogen) pragmatically leverages natural gas resources for near-term deployment while building renewable capacity for long-term sustainability (David et al., 2025; Hydrogen Policy Technical Working Group, 2025; Idris et al., 2025). However, policy ambition must translate into legislative action. The absence of a dedicated Hydrogen Act and hydrogen-specific regulations remains a critical governance gap. As Abiri-Franklin et al. (2025) emphasized, “formulating a robust hydrogen policy that aligns with global best practices” is essential for Nigeria to position itself as a leader in hydrogen production and utilisation in Africa.
Second, regulatory fragmentation poses significant coordination challenges. Multiple agencies (NMDPRA, NUPRC, NERC, NESREA, SON) assert jurisdictional claims, yet no single entity possesses comprehensive authority over the hydrogen value chain. The proposed National Hydrogen Council offers a coordination mechanism, but its effectiveness will depend on legislative backing, adequate resourcing, and clear accountability frameworks (Abiri-Franklin et al., 2025; Eromosele et al., 2026). African-wide studies have similarly identified the need for “regional and country level policies and cooperation among the various blocs in Africa as an important tool to remove barriers that could hinder the deployment of hydrogen energy on the continent” (Nnachi et al., 2024, p. 15).
Third, the techno-economic analysis suggests that green hydrogen production via hybrid solar-hydro configurations is technically feasible and economically promising, with LCOH reductions of 10–25% compared to solar-only baselines (Umaru, 2025; Okakwu et al., 2026). However, infrastructure deficits—particularly for hydrogen storage, transport, and export—remain formidable. The scaling of hydrogen exports via Lekki Port by 2028–2035 requires substantial port and pipeline investments that currently lack financing (Abdullahi, 2025; Idris et al., 2025).
Fourth, the investment gap is substantial. Private capital remains cautious due to perceived risks, while public financing—domestically and internationally—has been largely directed to feasibility studies rather than capital expenditure (Energy for Growth Hub, 2024; Imasiku et al., 2025). De-risking instruments (offtake guarantees, political risk insurance, partial credit guarantees) are essential but require government commitment to absorb certain risks (OECD & World Bank, 2024). International DFIs and the World Bank’s H4D partnership offer potential mechanisms, but Nigeria must present bankable projects with clear risk allocation (Verghis, 2025; Imasiku et al., 2025).
Fifth, Nigeria can learn from African peers. Mauritania’s Hydrogen Code offers a model of dedicated hydrogen legislation developed with international partners (Nhede, 2024). Namibia’s Hyphen project demonstrates how bilateral partnerships (with Germany) can advance large-scale projects (Kalt et al., 2025). Kenya’s green hydrogen production guidelines establish operational standards (Xinhua News, 2024). Nigeria’s scale and resource endowments suggest potential for leadership, but this potential will remain unrealised without robust frameworks (Okedu, 2025; Abiri-Franklin et al., 2025).
Finally, domestic innovation and capacity building are imperative. As Professor Emeka Oguzie of the Federal University of Technology Owerri has articulated, “Africa’s energy transition will ultimately depend on domestic technical capacity. Policy may enable, but the transition itself will be engineered through indigenous innovation” (Oguzie, 2025). Nigerian universities and research institutions must expand hydrogen-related research, training, and technology development (Obanor et al., 2024; Omejeh et al., 2026). Eromosele et al. (2026) found that Nigeria accounted for 25.7% of renewable energy governance research output in ECOWAS, but international collaboration (38.22%) far exceeded intra-ECOWAS research linkages, suggesting the need for stronger regional research networks.
Recommendations
Based on the foregoing analysis, the following recommendations are advanced for policymakers, regulators, development financiers, and industry stakeholders.
For Policymakers and Legislators
1. Enact a comprehensive Hydrogen Act that establishes a dedicated legal framework for hydrogen production, storage, transport, utilisation, and trade, including licensing procedures, fiscal terms, safety standards, and environmental provisions. This Act should explicitly define hydrogen as a regulated substance and clarify the jurisdiction of relevant agencies (Abiri-Franklin et al., 2025; Idris et al., 2025).
2. Establish a National Hydrogen Council with statutory authority to coordinate inter-ministerial and inter-agency hydrogen activities, monitor policy implementation, and advise government on hydrogen strategy. The Council should include representatives from petroleum, power, environment, finance, industry, and academic sectors (Abiri-Franklin et al., 2025; Bagudu, 2025).
3. Adopt a phased policy roadmap aligned with the ETP’s net-zero by 2060 trajectory, with clear milestones for policy completion, regulatory issuance, project FIDs, and infrastructure development (David et al., 2025; Hydrogen Policy Technical Working Group, 2025).
4. Ratify and domesticate international hydrogen agreements including bilateral trade agreements with potential offtake countries (e.g., Germany, EU member states) and multilateral frameworks for certification harmonisation (Günther, 2025; Schnelle-Kreis et al., 2022).
For Regulators
Develop hydrogen-specific regulations addressing licensing, environmental impact assessment, safety standards, grid connection, carbon accounting, and certification methodologies, drawing on international best practices (EU RED II, ISO standards) (Al-Mohannadi et al., 2024; Omejeh et al., 2026).
Establish a hydrogen certification system for carbon intensity, enabling Nigerian hydrogen to access premium markets and meet sustainability criteria. This system should be aligned with international frameworks such as CertifHy and EU RED II (White, 2021; Imasiku et al., 2025).
Build regulatory capacity through technical assistance programmes, secondments to experienced regulators (e.g., Ofgem), and investment in digital regulatory tools for project monitoring (Ekpo, 2025; NMDPRA, 2025).
For Development Financiers and International Partners
Scale up concessional financing for hydrogen projects through blended finance instruments, including first-loss equity, viability gap funding, and technical assistance grants, prioritising first-mover projects (OECD & World Bank, 2024; Imasiku et al., 2025).
Deploy de-risking instruments including off-take guarantees, political risk insurance, and partial credit guarantees to catalyse private investment, leveraging the World Bank’s H4D partnership and the 10 GW Lighthouse Initiative (OECD & World Bank, 2024; Verghis, 2025).
Support infrastructure development through project preparation facilities for hydrogen transport, storage, and export facilities, including feasibility studies for port infrastructure at Lekki (Abdullahi, 2025; Idris et al., 2025).
For Industry and Private Sector
Develop bankable hydrogen project proposals with clear technical specifications, financial models, and risk allocation plans, engaging potential off-takers early to secure offtake agreements (Lidzba, 2025; Imasiku et al., 2025).
Form consortia and joint ventures to aggregate project scale, share risks, and access international technology partners and financiers. These consortia should include domestic and international partners to leverage technical expertise and capital (Okedu, 2025).
Invest in local content and capacity building including workforce training for hydrogen technologies, engagement with Nigerian universities for R&D collaboration, and development of local manufacturing capabilities for electrolyzer components (Oguzie, 2025; Omejeh et al., 2026).
For Research and Academic Institutions
Expand hydrogen research programs addressing Nigeria-specific techno-economic, environmental, and social dimensions, including water-energy nexus studies, lifecycle assessments, and socio-economic impact analyses. Priority research areas should include hybrid renewable hydrogen systems, hydrogen storage in geological formations, and socio-economic impact assessment (Umaru, 2025; Okakwu et al., 2026; Obanor et al., 2024).

Establish hydrogen training and certification programs for engineers, technicians, and regulators, building domestic capacity for hydrogen technology deployment and maintenance. These programs should be developed in partnership with international institutions and industry (Omejeh et al., 2026; Oguzie, 2025).
Conclusion
This manuscript has critically reviewed the technology and policy framework for hydrogen economy development in Nigeria, identifying governance gaps, regulatory barriers, and investment challenges, while articulating pathways for reform. Nigeria stands at a critical juncture: endowed with substantial natural gas reserves, world-class renewable energy resources, strategic geographic positioning, and growing industrial demand, the country possesses the raw ingredients for a thriving hydrogen economy. However, raw endowments alone are insufficient. The absence of a dedicated Hydrogen Act, fragmented institutional mandates, underdeveloped regulatory instruments, and inadequate investment frameworks currently constrain progress.
The draft National Hydrogen Policy represents a significant step forward, providing a vision for blue and green hydrogen deployment, setting investment targets (USD 5 billion), and proposing coordination mechanisms. Yet policy ambition must be matched by legislative action, regulatory implementation, and financing mobilization. Nigeria can learn from African peers (Mauritania, Namibia, Kenya) and global leaders (Germany, EU, UK) while adapting frameworks to its unique context.
Technologically, a dual-track approach blue hydrogen in the near term leveraging natural gas, green hydrogen in the long term based on renewable electricity—offers a pragmatic pathway. Hybrid renewable configurations (solar–hydro) demonstrate technical and economic promise, with LCOH reductions achievable through integrated resource planning (Umaru, 2025; Okakwu et al., 2026). Electrolyzer costs are projected to decline significantly by 2030, improving the economic case for green hydrogen (Brahim & Jemni, 2026).
Investment mechanisms require urgent attention. Blended finance, de-risking instruments, and international DFI coordination are essential to mobilize the substantial capital required. Germany’s leadership in African hydrogen financing provides a model, and the German–Nigerian Hydrogen Office offers an operational platform (Günther, 2025; Energy for Growth Hub, 2024; Imasiku et al., 2025).
Ultimately, Nigeria’s hydrogen future will depend on the collective will of policymakers, regulators, financiers, industry, and researchers to translate ambition into action. With timely and well-sequenced reforms, Nigeria can position itself as a continental hydrogen hub, contributing to energy security, economic diversification, job creation, and climate resilience advancing both national development and global decarbonization goals.
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