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INDIA'S GREEN HYDROGEN MISSION 2025: A LEGAL
AND ENVIRONMENTAL POLICY PERSPECTIVE

AUTHORED BY - DR. KRITIKA GOSWAMI AHUJA!

Abstract
India's National Green Hydrogen Mission represents a transformative approach to energy
transition, positioning the country as a potential global leader in clean hydrogen production.
This article examines the legal and environmental policy dimensions of India's ambitious green
hydrogen strategy, analyzing the regulatory frameworks, environmental implications, and
implementation challenges. Through comparative analysis with international best practices,
this study identifies critical gaps in current legislation and proposes comprehensive policy

reforms necessary for successful mission implementation.

1. Introduction
The global climate crisis has necessitated an unprecedented transformation in energy systems
worldwide, with nations scrambling to decarbonize their economies while maintaining energy
security. India, as the world's third-largest greenhouse gas emitter and fastest-growing major
economy, faces the dual challenge of meeting rising energy demands while fulfilling its climate
commitments under the Paris Agreement.! The country's pledge to achieve net-zero emissions
by 2070 and generate 50% of its electricity from renewable sources by 2030 requires

revolutionary changes in its energy landscape.?

Green hydrogen has emerged as a critical enabler of this energy transition, offering a versatile,
clean energy carrier capable of decarbonizing hard-to-abate sectors such as steel, cement,
fertilizers, and long-distance transportation.® Recognizing this potential, the Government of
India launched the National Green Hydrogen Mission (NGHM) in January 2023 with
development of green hydrogen production capacity of at least 5 MMT (Million Metric Tonne)
per annum with an associated renewable energy capacity addition of about 125 GW in the

country.*

! Assistant professor at CLS Gitarattan International Business School affiliated to GGSIPU, Delhi.
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The mission represents more than an energy policy initiative—it embodies India’s strategic
vision to transform from a net energy importer to a potential green hydrogen exporter,
fundamentally reshaping its geopolitical energy relationships. However, the success of this
ambitious undertaking depends critically on the development of robust legal frameworks and

environmentally sustainable implementation strategies.

This paper examines the legal and environmental policy dimensions of India's Green Hydrogen
Mission, analyzing current regulatory gaps, environmental sustainability concerns, and
drawing lessons from international experiences. The study aims to provide comprehensive
insights into the policy reforms necessary for successful mission implementation while

ensuring environmental integrity and sustainable development.

2. Understanding Green Hydrogen
Hydrogen, the most abundant element in the universe, exists in various forms based on its
production methodology, each distinguished by color-coding that reflects environmental
impact. Grey hydrogen, produced through steam methane reforming of natural gas, currently
dominates global production but generates Significant carbon emissions.® Blue hydrogen
represents an intermediate solution, combining conventional production methods with carbon
capture and storage technologies to reduce emissions. Green hydrogen, however, stands apart
as the truly sustainable option, produced by the process of electrolysis, where water is split into

hydrogen and oxygen using electricity sourced entirely from renewable energy sources.®

For India, green hydrogen offers transformative benefits across multiple dimensions. From a
decarbonization perspective, green hydrogen can replace fossil fuels in energy-intensive
industries, potentially abating nearly 50 million metric tonnes of annual greenhouse gas
emissions by 2030.” The energy security implications are equally significant, as domestic green
hydrogen production could substantially reduce India's dependence on energy imports, which

currently account for over 85% of crude oil and 50% of natural gas consumption.®

The export potential presents perhaps the most compelling economic opportunity. India's
abundant renewable energy resources, particularly solar and wind, provide a competitive
advantage in green hydrogen production costs. India aims to reduce green hydrogen production

costs to $1 per kg by 2030 through low-cost renewable energy, local electrolyser
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manufacturing, and technological advancements.® This cost competitiveness could position
India as a major green hydrogen exporter, potentially generating significant foreign exchange

earnings.

Green hydrogen's role in meeting India’s climate commitments cannot be overstated. The Paris
Agreement requires India to reduce the emissions intensity of its GDP by 33-35% from 2005
levels by 2030.'° The conversion of renewable energy into synthetic fuels and other chemicals
based on green hydrogen will finally allow the use of green energy in shipping and aviation as
well as in the chemical industry and other hard to abate sectors.'* This versatility makes green
hydrogen indispensable for achieving comprehensive decarbonization across sectors where

direct electrification remains challenging.

3. India's Green Hydrogen Mission 2025: Policy Framework
The National Green Hydrogen Mission, approved by the Union Cabinet in January 2023,
represents India's most comprehensive policy intervention in the hydrogen sector. The initial
outlay for the Mission ... X 400 crore for R&D, and X 388 crore towards other Mission
components demonstrates the government's commitment to fostering this emerging industry.?
The mission's objectives extend beyond mere production targets to encompass technological

innovation, industrial development, and export market creation.

The institutional framework establishes a multi-tiered governance structure with the Ministry
of New and Renewable Energy (MNRE) as the nodal ministry. NITI Aayog provides strategic
policy guidance and coordinates with various stakeholders, while state governments play
crucial roles in land allocation, industrial promotion, and regulatory facilitation.t3 This
institutional arrangement reflects the federal nature of energy governance in India, recognizing

both central policy direction and state implementation responsibilities.

Production targets under the mission are ambitious yet achievable. Under NGHM, the
government has allocated a production capacity of 862,000 tonnes per annum for green
hydrogen, distributed among 19 companies. Additionally, 3,000 MW of annual electrolyser
manufacturing capacity has been awarded to 15 firms.'* These initial allocations represent the
foundation for scaling up to the mission's ultimate target of 5 million metric tonnes annually
by 2030.
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The subsidy structure adopts a market-driven approach through competitive bidding
mechanisms. Competitive Bidding: Demand aggregation and procurement of green hydrogen
and green ammonia through the competitive bidding route will be undertaken.'* This approach
ensures cost-effectiveness while promoting technological innovation and efficiency

improvements across the value chain.

Demand creation strategies focus on industrial applications where green hydrogen can replace
fossil fuel-based processes. The mission prioritizes sectors such as fertilizers, petroleum
refining, steel production, and transportation, where hydrogen adoption can yield maximum
decarbonization benefits.'® Strategic demand aggregation through government procurement
and industrial policy incentives aims to create stable markets for early green hydrogen
production.

MNRE will also develop a suitable regulatory framework for certification of Green Hydrogen
and its derivatives as having been produced from RE sources.!” This certification framework
ensures quality standards and enables India to participate in international green hydrogen trade

while maintaining credibility with global partners.

4. Legal and Regulatory Framework
India’s existing energy and environmental legal architecture provides a foundation for green
hydrogen development, though significant gaps require immediate attention. The Electricity
Act, 2003, governs power generation, transmission, and distribution, establishing the
regulatory framework for renewable energy integration essential for green hydrogen
production.'® The Act's provisions for open access and competitive electricity markets facilitate

renewable energy procurement for hydrogen production facilities.

The Energy Conservation Act, 2001, recently amended as the Energy Conservation
(Amendment) Act, 2022, introduces carbon trading mechanisms and mandatory energy
efficiency standards.'” These provisions could be leveraged to incentivize green hydrogen
adoption in energy-intensive industries while penalizing continued reliance on carbon-

intensive alternatives.

Environmental governance falls under the Environmental Protection Act, 1986, which provides
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overarching authority for environmental regulation and protection.?* However, the Act's
generic provisions require specific adaptations for hydrogen production, storage, and
transportation, particularly regarding safety protocols and environmental monitoring

requirements.

Critical regulatory gaps emerge in several key areas. Hydrogen production, transportation, and
storage lack specific safety regulations adapted to hydrogen's unique properties. Unlike
conventional fuels, hydrogen requires specialized handling protocols, leak detection systems,
and safety standards that current regulations do not adequately address.2* The absence of
hydrogen-specific licensing frameworks creates uncertainty for investors and operators

regarding compliance requirements and approval processes.

Transportation infrastructure regulation presents another significant gap. Hydrogen
transportation through pipelines, road tankers, or rail networks requires specialized safety
standards and route approvals that existing transportation laws do not comprehensively cover.??
The lack of standardized protocols for hydrogen infrastructure development could impede

large-scale deployment and create safety risks.

The need for comprehensive hydrogen governance legislation becomes increasingly apparent
as the industry scales. A dedicated Hydrogen Act could address licensing requirements, safety
standards, quality specifications, and environmental compliance in an integrated framework.23
Such legislation would provide regulatory certainty while ensuring safety and environmental

protection.

Incentive structures require legal backing to ensure continuity and effectiveness. Production-
linked incentives, tax benefits, and regulatory preferences need statutory foundations to provide
long-term investment confidence.?* Without legal certainty, private sector participation may

remain limited, constraining mission objectives.

5. Environmental Impact Assessment and Sustainability Concerns
Green hydrogen's environmental benefits are substantial but require careful management to
ensure sustainability. The primary environmental advantage lies in greenhouse gas reduction

potential. When produced from renewable electricity, green hydrogen generates zero direct
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emissions, offering significant decarbonization potential across multiple sectors.>® The Indian
Union cabinet approved in 2023 the National Green Hydrogen Mission with the aim to develop
green hydrogen production capacity of at least 5 MMT per annum along with a renewable
energy capacity addition of around 125 GW in India resulting in abatement of nearly 50 MMT

of annual greenhouse gas emissions.?

Air quality improvements represent another significant environmental benefit. Green hydrogen
can replace fossil fuels in industrial processes and transportation, reducing local air pollution
and improving public health outcomes.?” This benefit is particularly important for India, where

air pollution causes significant health and economic impacts.

However, green hydrogen production also raises environmental concerns that require careful
consideration. Water consumption through electrolysis presents a significant sustainability
challenge. Each kilogram of green hydrogen requires approximately 9 liters of pure water,
raising concerns about freshwater resource utilization in water-stressed regions.?® To achieve
the goal of Green Hydrogen Mission, India needs to work on three fronts concurrently. These
are Feedstock Systems, Circular Economy integration, and the Environmental Impact of

Hydrogen Emissions.?

The Environmental Impact Assessment (EIA) framework under the EIA Notification 2006
applies to large-scale industrial projects, including hydrogen production facilities.>® The chief
purpose of the ENVIS ... (EIA) Notification, 2006, is the governing legal instrument to grant
green clearance for the establishment or expansion of an industry on the basis of the potential
environmental impact of the project.3* However, the notification's generic provisions may not

adequately address hydrogen-specific environmental impacts.

Balancing rapid adoption with sustainability goals requires strategic planning and regulatory
adaptation. Environmental clearance processes must be streamlined for green hydrogen
projects while maintaining rigorous environmental standards. Fast-track clearance mechanisms
for renewable energy-based hydrogen projects could accelerate deployment without

compromising environmental protection.32

Land use considerations also demand attention. Large-scale renewable energy installations for
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green hydrogen production require significant land areas, potentially affecting agricultural land
use and biodiversity.33 Integrated land use planning and preference for degraded or non-

agricultural land can minimize these impacts while supporting mission objectives.

6. Comparative Perspective: Global Practices and Legal Models
International experiences provide valuable insights for India's green hydrogen policy
development. The European Union's hydrogen strategy, outlined in the REPowerEU plan,
targets 10 million tonnes of domestic renewable hydrogen production and 10 million tonnes of
imports by 2030.3* The EU's regulatory framework emphasizes strict certification
requirements, ensuring only truly green hydrogen receives policy support.

The EU's approach to hydrogen regulation integrates safety standards, environmental
requirements, and market mechanisms within existing energy legislation. The Gas Directive
and Gas Regulation amendments create specific provisions for hydrogen network development
and market integration.>> This integrated approach avoids regulatory fragmentation while

ensuring comprehensive coverage.

The United States' Inflation Reduction Act provides substantial tax incentives for clean
hydrogen production, offering up to $3 per kilogram for the cleanest hydrogen production
methods.* This production-based incentive structure has stimulated significant private sector
investment and project development. The Act's technology-neutral approach allows various

clean hydrogen production pathways while maintaining stringent emissions requirements.

Japan's hydrogen strategy focuses on international cooperation and import dependency,
recognizing domestic renewable energy limitations.?” Japan's approach emphasizes bilateral
partnerships, infrastructure development, and technology transfer agreements. The country's
regulatory framework prioritizes safety standards and quality certification, reflecting concerns

about public acceptance and operational safety.

Key lessons for India emerge from these international experiences. First, certification
frameworks must be robust and internationally compatible to enable trade participation.
Second, integrated regulatory approaches avoid administrative complexity and ensure

comprehensive coverage. Third, production incentives must be substantial enough to overcome
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cost barriers while maintaining fiscal sustainability. Fourth, international cooperation and

standardization facilitate trade development and technology transfer.

India's regulatory approach should incorporate these lessons while reflecting domestic
priorities and constraints. The certification framework under development should align with
international standards while maintaining administrative efficiency. Incentive structures should
balance fiscal prudence with investment attraction, potentially through performance-based

mechanisms rather than unconditional subsidies.

7. Challenges and the Way Forward
Implementation of India's Green Hydrogen Mission faces multifaceted challenges requiring
coordinated policy responses. Legal and infrastructural challenges represent immediate barriers
to large-scale deployment. The absence of hydrogen-specific safety regulations creates
compliance uncertainties for project developers and operators.*® Infrastructure development,
including pipeline networks, storage facilities, and transportation systems, requires substantial

investment and regulatory clarity.

Coordination between central and state governments emerges as a critical success factor. While
the central government provides policy direction and financial support, state governments
control land allocation, industrial approvals, and local regulatory compliance.*® Effective
coordination mechanisms, including joint approval processes and shared monitoring systems,

are essential for efficient implementation.

Industry readiness presents both opportunities and challenges. While some large industrial
groups have announced significant green hydrogen investments, broader industry participation
requires capacity building, technology transfer, and financial support.*® Public-private
partnerships can leverage government resources and private sector efficiency while sharing

implementation risks.

Several policy recommendations emerge from this analysis. First, comprehensive hydrogen
legislation should be enacted to provide regulatory certainty and safety standards. This
legislation should address production licensing, transportation safety, storage requirements,

and quality specifications in an integrated framework.*'
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Second, incentive mechanisms require refinement to ensure effectiveness and fiscal
sustainability. Performance-based incentives linked to actual production and emissions
reduction could replace unconditional subsidies while maintaining private sector motivation.*
Green certification mechanisms should be internationally compatible while remaining

administratively efficient.

Third, environmental compliance procedures should be streamlined for green hydrogen
projects without compromising environmental protection. Fast-track clearance mechanisms,
standardized environmental requirements, and integrated approval processes could accelerate

project implementation.*

Fourth, infrastructure development requires coordinated planning and investment. A national
hydrogen infrastructure plan should identify priority corridors, shared facilities, and public
investment requirements.* Regulatory frameworks for infrastructure sharing and third-party

access could maximize efficiency while minimizing costs.

Fifth, international cooperation should be prioritized to access technology, markets, and
finance. Bilateral agreements with potential importing countries, technology partnerships with
advanced economies, and participation in international hydrogen initiatives could accelerate

India's hydrogen economy development.*?

8. Conclusion
India's Green Hydrogen Mission represents a transformative policy initiative with significant
potential for economic, environmental, and energy security benefits. The mission's success
depends critically on developing robust legal frameworks, ensuring environmental

sustainability, and addressing implementation challenges through coordinated policy action.

Current legal frameworks provide a foundation but require substantial enhancement to address
hydrogen-specific requirements. Environmental sustainability concerns, particularly regarding
water consumption and land use, demand careful management through adaptive regulatory
mechanisms. International experiences offer valuable lessons for policy design while

highlighting the importance of comprehensive, integrated approaches.
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The path forward requires immediate action on several fronts: enacting comprehensive
hydrogen legislation, refining incentive mechanisms, streamlining environmental compliance,
coordinating infrastructure development, and strengthening international cooperation. These
policy reforms, implemented with urgency and precision, can position India as a global leader

in green hydrogen while ensuring sustainable and inclusive development.

India’s success in green hydrogen development will have implications far beyond its borders,
potentially catalyzing global hydrogen markets and demonstrating the feasibility of large-scale
clean energy transitions in developing economies. The legal and environmental policy
frameworks developed today will determine whether India realizes this transformative

potential or faces implementation challenges that constrain its hydrogen ambitions.

The stakes are high, but so is the opportunity. With appropriate legal frameworks,
environmental safeguards, and policy coordination, India's Green Hydrogen Mission can
become a model for sustainable energy transition, positioning the country as a clean energy
superpower while contributing to global climate goals and sustainable development.
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