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his paper analyzes India’s strategic transition toward sustainable energy independence 

through the lens of the National Green Hydrogen Mission (NGHM) launched in January 

2023. Facing a projected 25% increase in energy demand by 2030 and a heavy reliance on 

imported fossil fuels (>40%), India has positioned Green Hydrogen as a core driver to 

achieve Net-Zero emissions by 2070. This article evaluates the structural mechanics of the 

NGHM, including its financial allocation of ₹19,744 crore, its phased implementation 

strategy, multi-ministerial governance, and risk mitigation frameworks. The study 

demonstrates how leveraging renewable energy installations (targeting 125 GW for green 

hydrogen) can decarbonize hard-to-abate sectors (steel, shipping, refining, and long-haul 

mobility) while averting 50 MMT of annual CO2 emissions. Finally, the socio-economic 

implications, such as attracting ₹8 lakh crore in investments and creating 6 lakh green jobs by 

2030, are discussed alongside policy recommendations for global market integration. 

Keywords: Green Hydrogen, Sustainable Energy, Decarbonization, Energy Policy, Net-Zero, 

NGHM. 

Introduction 
The global imperatives of climate change mitigation and energy security have accelerated the 

transition from fossil-fuel-dominated systems to renewable energy architectures. India, 

historically a key player in climate commitments, has outpaced its initial Paris Agreement 

targets and committed to achieving complete energy independence by 2047 and Net-Zero 

greenhouse gas (GHG) emissions by 2070. However, India's rapid economic growth presents 

a unique paradox: its primary energy demand is projected to escalate by 25% by the year 

2030, while it currently imports over 40% of its primary energy resources. To bridge this gap 

without compromising its ecological targets, Green Hydrogen—produced via water 

electrolysis powered entirely by renewable energy (solar, wind, and biomass)—emerges as a 

disruptive technological solution. India currently consumes approximately 5 million metric 

tonnes (MMT) of conventional 'Grey Hydrogen' annually, derived predominantly from steam 

methane reforming of natural gas, which carries a heavy carbon footprint. The 

institutionalization of the National Green Hydrogen Mission (NGHM) in January 2023 marks 

a definitive shift toward transforming India into a global hub for the production, utilization, 

and export of clean hydrogen derivatives (e.g., Green Ammonia, Green Methanol). 

Policy Objectives and Strategic Financial Outlay 
The primary mandate of the NGHM is to scale up domestic green hydrogen production to at 

least 5 MMT per annum by 2030, with a scalable trajectory up to 10 MMT as international 

export corridors open. To de-risk private capital and catalyze market creation, the 

Government of India deployed an initial strategic financial outlay of ₹19,744 crore. The 

capital distribution is meticulously categorized to address different nodes of the supply chain: 
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Table 1: Financial Allocation under NGHM 

Component 
Allocation (in ₹ 

Crore) 
Focus Area 

SIGHT Programme 17,490 
Financial incentives for domestic electrolyzer 

manufacturing and green hydrogen production. 

Pilot Projects 1,466 
Commercial testing in steel, shipping, and long-

haul heavy mobility. 

Research & 

Development (R&D) 
400 

Technology-agnostic innovations, efficiency 

enhancement, and cost-reduction. 

Other Components 388 
Institutional framework, compliance, standards, 

and administrative costs. 

This public funding acts as a multiplier effect, aimed at lowering the levelized cost of green 

hydrogen to make it cost-competitive with grey hydrogen in the near term. 

Phased Implementation Strategy 
Acknowledging the volatile techno-economic realities of an emerging energy sector, the 

NGHM implements a structured, dual-phase deployment framework to build capacity and 

capture economies of scale. 

[Phase I: 2022-23 to 2025-26] → Blending in Refineries & Fertilizers + Pilot Projects (Steel, 

Shipping) 

↓ 

[Phase II: 2026-27 to 2029-30] → Cost Competitiveness + Commercial Scaling + Deep 

Decarbonization 

Phase I (FY 2022-23 to FY 2025-26) 

I. Demand Creation: Focused on mandating and incentivizing green hydrogen blending 

in traditional, mature sectors such as petroleum refining, fertilizer production, and city 

gas distribution (CGD) networks. 

II. Indigenization: Setting up domestic manufacturing facilities for electrolyzers to 

eliminate import reliance. 

III. Regulatory Frameworks: Developing standardized safety protocols, legal frameworks, 

and certification systems aligned with international norms. 

Phase II (FY 2026-27 to FY 2029-30) 

I. Commercial Scaling: Transitioning from pilot scales to commercial execution in hard-

to-abate sectors like green steel production, commercial shipping, and rail networks. 

II. R&D Deepening: Advancing decentralized production models (e.g., rooftop solar 

integration, biomass gasification) and expanding hydrogen refueling highways. 

Multi-Ministerial Governance Architecture 
The execution of the NGHM transcends a single institutional domain, employing a 

collaborative multi-ministry matrix coordinated by the Ministry of New and Renewable 

Energy (MNRE). This ensures that infrastructure, market demands, and fiscal regulations 

evolve concurrently. 

I. MNRE & Ministry of Power (MoP): Responsible for expanding renewable energy 

capacity by an additional 125 GW dedicated to green hydrogen, along with policy 

waivers for inter-state power transmission. 

II. MoPNG & Ministry of Chemicals & Fertilizers: Driving the absolute substitution of 

grey hydrogen feedstocks with green ammonia and green methanol. 

III. MoRTH, Railways, & MoPSW: Establishing localized "Hydrogen Hubs" near ports 

for export logistics and deploying long-haul hydrogen fuel-cell heavy vehicles. 

IV. Empowered Group (EG) & Advisory Group: Chaired by the Cabinet Secretary and 

the Principal Scientific Advisor respectively, this body manages inter-ministerial 

conflict resolution, monitors milestone metrics, and updates subsidy guidelines 

through a centralized National Portal. 
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Comprehensive Risk Management Matrix 
For sustainable market penetration, the mission builds a robust governance mechanism to 

identify and mitigate macroeconomic, operational, and technological bottlenecks. 

I. Strategic & Supply Chain Risks: Addressed by diversifying the critical mineral 

imports needed for electrolyzer membranes (e.g., Iridium, Platinum) to prevent 

geopolitical disruptions. 

II. Technological Risks: Applying a "technology-agnostic" funding model that balances 

water electrolysis with biomass-based biochemical/thermochemical pathways. 

III. Operational & Resource Risks: Mitigated by encouraging state governments to set up 

specialized "Land and Water Banks" proximate to high-capacity industrial clusters. 

IV. Financial Risks: Leveraging Risk-Sharing Frameworks, Foreign Direct Investments 

(FDI), Green Bond markets, and multilateral financial assistance to lower the 

weighted average cost of capital (WACC). 

Socio-Economic and Environmental Impact Projections 
By transitioning the industrial baseline from fossil fuels to clean molecules, the NGHM 

delivers profound macro-environmental and economic dividends by 2030: 

Environmental Decarbonization 

The mission targets the direct avoidance of approximately 50 MMT of carbon dioxide 

(CO2) emissions annually, accelerating India's compliance with its Nationally Determined 

Contributions (NDCs) and fostering deep decarbonization across hard-to-abate industries. 

Macroeconomic Indicators 

I. Capital Inflow: Projections indicate an aggregate investment influx exceeding ₹8 lakh 

crore (USD ~100 billion) into the domestic energy ecosystem. 

II. Employment Generation: The expansion of the green hydrogen value chain—

spanning generation, storage, piping, and manufacturing—is slated to generate over 6 

lakh highly skilled green jobs. 

III. Energy Sovereignty: Drastically reduces the sovereign fiscal burden associated with 

crude oil and natural gas imports, enhancing macroeconomic resilience. 

Conclusion and Policy Recommendations 
The National Green Hydrogen Mission represents an ambitious, highly structured blueprint 

that transforms India from an energy-dependent economy into a proactive global energy 

exporter. By linking macro-level financial deployment (SIGHT) with micro-level 

decentralized production hubs, the policy systematically tackles the historical barriers of high 

levelized costs and infrastructure deficit. 

To optimize this transition, future policy amendments must focus on: 

I. Harmonizing global standard definitions for "Green" certifications to facilitate 

seamless cross-border trade. 

II. Expanding public-private partnerships (PPP) in material sciences to optimize 

electrolyzer durability. 

III. Formulating aggressive domestic purchase obligations (HPOs) to guarantee off-take 

certainty for early-stage producers. 

Ultimately, the NGHM successfully aligns economic growth targets with aggressive 

planetary sustainability parameters, laying the groundwork for a cleaner, resilient, and Net-

Zero future. 
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