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Executive Summary 

This study provides a comparative analysis of hydrogen governance in India, Japan, and 

South Korea, with a particular focus on sustainability considerations within national strat-

egies, policy frameworks, and implementation mechanisms. The latter covers pub lic fund-

ing schemes, commercial financing of hydrogen, as well as relevant standards and certifi-

cation schemes. Recognizing the critical role of hydrogen in achieving decarbonization 

goals, the study examines how these three key Asia-Pacific economies are approaching 

sustainable hydrogen development, highlighting both strengths and areas for improvement.  

The study is structured around the following five key areas:  

1. Sustainability ambitions and compliance mechanisms, 

2. The role of sustainability standards and certification, 

3. Sustainability criteria in public funding schemes,  

4. Sustainability considerations in commercial finance, and 

5. Promoting sustainable hydrogen: challenges, commonalities, international partner-

ships. 

Building on these five areas, this study examines the extent to which sustainability is em-

bedded within the hydrogen policy frameworks of each country. It further identifies distinc-

tive features, policy innovations, institutional challenges, and existing gaps in their respec-

tive approaches. The report begins with an analysis of Japan, followed by South Korea and 

India (Chapters 2–4). Chapter 5 presents a synthesis and comparative analysis of the three 

countries. 

Sustainability in Hydrogen Governance: Japan 

Japan’s hydrogen governance framework is anchored in a carbon intensity threshold of 3.4 

kg CO2-equivalent per kg of hydrogen, applicable across all production pathways. This 

benchmark determines eligibility for public funding and serves as a central reference for 

investment decisions, even though Japan has not yet established a dedicated national 

certification system. The country’s hydrogen strategy anticipates significant reliance on 

imports and promotes the use of hydrogen and ammonia for power generation. However, 

the carbon intensity threshold does not account for all lifecycle GHG emissions, including 

those associated with transport, distribution, and it does not consider energy losses due 

to conversion and reconversion along the value chain.  

Japan’s approach offers limited consideration of broader environmental and social dimen-

sions within its contracts-for-difference-style public funding mechanism, which supports 

domestic and international projects alike. While domestic projects are subject to general  

environmental regulations, overseas projects—also eligible for funding—are not required 

to meet sustainability criteria beyond those set by host countries. Development finance 

institutions, such as the Japan Bank for International Cooperation (JBIC), apply detailed 

due diligence procedures in project financing that are aligned with internationally recog-

nized ESG standards and approaches. However, no hydrogen-specific sustainability guide-

lines have been established to date. 

Sustainability in Hydrogen Governance: South Korea 

South Korea’s sustainability framework is built around quantifiable emissions thresholds 

under the Clean Hydrogen Certification System (a maximum of 4 kg CO2 eq/kg H2 across 

four grades). The Clean Hydrogen Certification Scheme is pathway-neutral, allowing any 

production method, provided that the resulting hydrogen meets the defined carbon intensity 

limits. By 2050, hydrogen imports are projected to account for up to 80% of total national 

consumption.  

In addition, the government has developed pursuing the Clean Hydrogen Portfolio Stand-

ard (CHPS) as its central funding program to support the hydrogen sector. This contracts -

for-difference-style public funding scheme is designed to support electricity generation 
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projects rather than hydrogen production directly. It requires a minimum of 20% hydrogen 

or ammonia co-firing (measured by gross heating value) to be certified under the Clean 

Hydrogen Certification System. Hydrogen imports are also eligible. Beyond these require-

ments, the tender evaluation considers not only price but also sustainability-related factors. 

According to the scheme, hydrogen is graded according to its carbon intensity, based on 

four certification levels. Social aspects are also considered within the criterium of resident 

acceptance. However, this only applies to the power generation project and does not ex-

tend to hydrogen production. Other broader environmental and social criteria are absent. 

It should be noted that in mid-October 2025 the second tender under the scheme was 

cancelled, and it remains uncertain whether the program will continue. Media reports have 

speculated that the government is concerned about impact on its planned coal phase-out.  

General environmental regulations apply to hydrogen projects, but they do no t include hy-

drogen-specific guidance. In parallel, the national K-Taxonomy aims to promote sustaina-

ble economic activities—including hydrogen—in alignment with international ESG norms, 

though participation remains voluntary. Furthermore, Korean development  banks, such as 

the Korea Development Bank, apply the Equator Principles to advance sustainable financ-

ing. 

Sustainability in Hydrogen Governance: India 

India, as an emerging player in both domestic hydrogen consumption and exports, has 

established its primary sustainability governance framework for hydrogen through the 

Green Hydrogen Certification of India (GHCI), which provides detailed definitions, compli-

ance mechanisms, and verification procedures. The framework places a strong emphasis 

on renewable hydrogen - referred to as green hydrogen in public documents - and explicitly 

allows only hydrogen produced using renewable energy for electrolysis or biomass-based 

energy sources. These requirements, together with an emission threshold of 2 kg CO2 

eq/kg H2, distinguish India’s approach from those of Japan and South Korea.  

Compliance with the GHCI is a prerequisite for eligibility under India’s public hydrogen 

funding program, ensuring both climate integrity and verifiable origin. While general envi-

ronmental regulations also apply to these hydrogen projects, they do not provide hydrogen-

specific guidance. Overall, India’s governance system demonstrates a strong commitment 

to renewable hydrogen and national decarbonization goals, though it remains primarily 

focused on emissions performance rather than comprehensive sustainability integration.  

Comparative Analysis of Sustainability Governance in Japan, South Korea and India  

Divergent National Approaches towards Terminologies and Hydrogen Sourcing (Domestic, 

Import, and Export): While all three countries prioritize hydrogen as a central component 

of their energy transition, their strategies differ markedly. India emphasizes domestic pro-

duction of green hydrogen from renewable energy, targeting 5 million tonnes  annually by 

2030, with export potential. Japan focuses on both domestic production and imports, aim-

ing for 20 million tonnes of low-carbon hydrogen. South Korea anticipates that approxi-

mately 80% of its projected 27.9 million tonnes of clean hydrogen consumption by 2050 

will be imported. 

Carbon Intensity as the Primary Sustainability Metric : Carbon intensity currently serves as 

the principal sustainability criterion in all three countries, although India complements this 

with a requirement to utilize renewable resources, i.e., renewable electricity or biomass. 

All schemes focus on “well-to-gate” emissions. In the case of Japan and South Korea - 

where hydrogen imports are expected to play a major role - potentially relevant emissions 

from transportation, conversion or reconversion processes, and hydrogen or energy losses 

are not accounted for. Broader environmental and social impacts, though recognized, are 

generally addressed only through national environmental permitting processes.  

Certification and Standards Landscape: South Korea has established a tiered Clean Hy-

drogen Certification System based on carbon intensity thresholds, ranging from 0 to 4 kg 

CO2eq/kg H2. India’s Green Hydrogen Certification Scheme (GHCI) mandates renewable- 

and biomass-based production with a GHG limits of 2 kg CO2eq/kg H2. Japan does not 

yet have a formal certification system, but has defined a GHG emission threshold of 3.4 kg 

CO2eq/kg H2. All these thresholds account for emissions associated with input materials 

and production processes within well-to-gate system boundaries. They may be applied 

when hydrogen is to be certified under the different national classifications and their re-

spective thresholds (i.e., Low-Carbon Hydrogen in Japan, Clean Hydrogen in South Korea, 

and Green Hydrogen in India) or to establish eligibility within government funding schemes.  
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Import Orientation and Use-Phase Considerations: Both Japan and South Korea plan to 

use hydrogen and ammonia for power generation, including co-firing with fossil fuels. This 

is combined with a potential reliance on imported hydrogen. Moreover, existing certification 

schemes utilize system boundaries that exclude emissions from storage and transport. 

This raises concerns about the overall greenhouse gas reduction potential of hydrogen 

use. 

Funding Mechanisms and Sustainability Linkages : Public funding in all three countries is 

tied to compliance with carbon intensity standards. In Korea, project eligibility (hydrogen 

or ammonia-based power generation) is also assessed to some extent against social cri-

teria, and large-scale projects are required to undergo an Environmental Impact Assess-

ment. Additional hydrogen-specific environmental and social requirements - beyond gen-

eral national regulations - are not imposed. While national environmental regulations apply 

to domestic projects, there are no additional safeguards for hydrogen imports.  

Governance Gaps and Challenges: While all three nations acknowledge the importance of 

broader environmental and social considerations, existing policy frameworks do not explic-

itly integrate these criteria. While domestic environmental regulation may be sufficient for 

mitigating certain adverse environmental impacts, this may not be the case for imported 

hydrogen. Given the importance of imported hydrogen for both Japan’s and South Korea’s 

hydrogen strategies, this represents, in terms of sustainability governance and climate as-

pects, a gap in their respective governance systems.  
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1 Introduction 

Hydrogen has gained global prominence as a versatile energy carrier with the potential to 

decarbonize hard-to-abate sectors, enhance energy security, and support industrial trans-

formation (IEA, 2024). As countries strive to meet their climate targets and diversify their 

energy sources, hydrogen offers a pathway to reduce dependence on fossil fuels while 

enabling the integration of renewables and driving green (IRENA, 2022). Its role is partic-

ularly critical in achieving net-zero goals in sectors such as transportation, heavy industry, 

and power generation (Staffell et al., 2019).  

In the Asia-Pacific region, Japan, India, and South Korea are expected to become key 

players in the hydrogen market through technological advancement, investments, and ac-

tive strategies (Lee & Pak, 2025). They have actively shaped the global hydrogen land-

scape. Japan was the first country to publish a national hydrogen strategy (2020) and 

remains a pioneer in hydrogen technology and international partnerships. South Korea has 

embedded hydrogen in its national growth agenda through strong government coordination 

and regulatory frameworks (Cho et al., 2024). India, at an earlier stage, is pursuing ambi-

tious hydrogen development to support both energy transition and industrial growth, with 

a strong emphasis on international collaboration (Barman et al., 2025). The distinct policy 

approaches and institutional capacities of these countries offer valuable insights into main-

taining sustainability in hydrogen governance. 

These countries have adopted various approaches to integrate sustainability into their hy-

drogen economy strategies. This study reviews the efforts of these three countries to ad-

dress sustainability concerns in the context of hydrogen governance. It covers sustainabil-

ity considerations in hydrogen policy and regulation, public funding schemes, commercial 

financing of hydrogen, as well as relevant standards and certification schemes.  

For this study, the term “sustainability” is defined comprehensively, encompassing not only 

the aim of reducing greenhouse gas (GHG) emissions but also other environmental, social, 

and economic dimensions. These dimensions include factors such as water stress, land 

use, land-use change, potential land-use conflicts, and resettlement. More specifically, 

sustainability is conceptualized along three interrelated dimensions—environmental and 

energy, economic, and social—each of which contains specific elements particularly rele-

vant to hydrogen governance. 

1. Environmental and energy dimension 

This dimension focuses on the environmental integrity of hydrogen production and use, 

including: 

◼ System-wide GHG emissions: whether specific emission thresholds are defined, emis-

sion scopes and system boundaries are applied, and grid-connected production fol-

lows criteria such as renewable energy additionality, temporal correlation, and geo-

graphical correlation. 

◼ Energy access: the extent to which local access to clean energy is considered;  

◼ Resource and ecosystem impacts: whether hydrogen strategies address water re-

source availability and quality as well as biodiversity and ecosystem conservation  

2. Economic dimension 

This dimension considers the contribution of hydrogen strategies to local economic devel-

opment and employment creation, including whether local value chains are strengthened 

and economic benefits are equally distributed. 

3. Social dimension 

This dimension addresses both rights-based and participatory aspects of sustainability, 

including: 

◼ People’s rights: whether strategies account for human rights, labor rights, and (indige-

nous) land and land use rights. 

◼ Social acceptance and stakeholder engagement: the extent to which social and cul-

tural acceptance is assessed and whether stakeholders are meaningfully involved  in 

policymaking and project implementation processes.  
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By adopting this multidimensional approach, this study evaluates not only the environmen-

tal performance of hydrogen strategies in Japan, India, and South Korea but also their 

broader social legitimacy and economic inclusiveness. Building on this framework, the 

study examines how the three countries have integrated sustainability into their hydrogen 

strategies. The analysis is structured around five key areas, which are presented in the 

same order for each country: 

1. Sustainability ambitions and compliance 

2. Role of sustainability standards and certifications,  

3. Integration of sustainability criteria in public funding schemes,  

4. Sustainability considerations in commercial finance for hydrogen, and 

5. Promoting sustainable hydrogen: challenges, commonalities, and international part-

nerships. 

Building on these five areas, this study examines the extent to which sustainability is em-

bedded within the hydrogen policy frameworks of each country.  It further identifies distinc-

tive features, policy innovations, institutional challenges, and existing gaps in their respec-

tive approaches. 

The report begins with an analysis of Japan, followed by South Korea and India (Chapters 

2–4). Chapter 5 presents a synthesis and comparative analysis of the three countries. 
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. 

2 Japan 

2.1 Sustainability Ambitions and Compliance 
Mechanisms  

Sustainability Ambitions in the Hydrogen Sector 

Japan was the first country to formulate a hydrogen strategy at the national level. Th e 

Basic Hydrogen Strategy, announced in December 2017, set out a vision for a future hy-

drogen society towards 2050 and included an action plan for its realization, from hydrogen 

production to utilization, including technology development, infrastructure development, 

and regulatory reforms (The Ministerial Council on Renewable Energy, Hydrogen and Re-

lated Issues, 2017). 

The strategy also aims to establish hydrogen technologies, such as fuel cells, in which 

Japan has a competitive edge, and to develop a domestic hydrogen market ahead of the 

world. Following the 2050 Carbon Neutral Declaration of October 2020, the Basic Policy 

for the Realisation of Green Transformation (GX Basic Policy) was approved by the Cabinet 

in February 2023 (Cabinet Secretariat, 2023). The GX Basic Policy sets out a policy direc-

tion to achieve carbon neutrality while realizing a stable and inexpensive energy supply 

and strengthening the international competitiveness of Japanese industry. Hydrogen is re-

garded in the GX Basic Policy as an important energy carrier for which Japan has the 

highest level of technological capability internationally, which contributes to the diversifi-

cation of energy supply and decarbonisation of various sectors. In view of the growing 

international interest in hydrogen and the commercialization of low-carbon hydrogen tech-

nology, the Basic Hydrogen Strategy was revised in June 2023 to become more closely 

aligned with the industrial strategy (The Ministerial Council on Renewable Energy, Hydro-

gen and Related Issues, 2023).  The Hydrogen Society Promotion Act was enacted in May 

2024 (METI, 2024d). Under this Act, relevant regulations and support will be provided in 

an integrated manner to promote the deployment of low-carbon hydrogen and its deriva-

tives. 

In Japan, the hydrogen policy is positioned within the energy and green industrial policy 

(GX policy). Therefore, the perspectives of the basic energy policy `S + 3Es` (which em-

phasizes the balance between energy security/stable supply, environmental compatibility, 

and economic efficiency with safety as a fundamental prerequisite) and the GX policy 

(which emphasizes the compatibility between decarbonization and strengthening industrial 

competitiveness and economic growth) are the basic principles for hydrogen policy in Ja-

pan. 

The sustainability criteria in Japan's hydrogen policy are limited under these basic princi-

ples. From an environmental perspective, the revised Basic Hydrogen Strategy incorpo-

rates a carbon intensity-based assessment, and the regulation under the Hydrogen Society 

Promotion Act specifies low-carbon hydrogen having a carbon-intensity threshold of 3.4 kg 

CO2 eq/kg-H2 with a Well-to-Gate boundary. The revised Basic Hydrogen Strategy em-

phasizes the importance of the economic aspects that contribute to the region and com-

munities where low-carbon hydrogen projects will be located (contribution to the local 

economy, specific scale of investment, and job creation) and the pursuit of cost reductions. 

No criteria have been set for environmental aspects other than GHG emissions (such as 

impacts on biodiversity and water resources) or cultural aspects (human and labour rights 

and land use rights). Thus, Japan does not have comprehensive sustainability criteria for 

low-carbon hydrogen; only a carbon intensity threshold is applied, irrespective of whether 

hydrogen is produced domestically or imported.  

In terms of energy security/stable supply, and economic efficiency of the “S + 3Es” princi-

ples, the Japanese government pursues an affordable and large-scale, stable supply of 

low-carbon hydrogen. As discussed in the “Integration of Sustainability Criteria in Public 

Funding Schemes” section, while domestic production of low-carbon hydrogen is pro-

moted, imports are considered an important option for Japan because of various 
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constraints on domestic production. The Basic Hydrogen Strategy sets supply cost targets 

for low-carbon hydrogen (30 yen/Nm3 (approximately 334 yen/kg) by 2030 and 20 yen/Nm3 

(approximately 222 yen/kg) by 2050), as well as supply volume targets for low-carbon hy-

drogen, including ammonia (3 million tons per year by 2030, 12 million tons of hydro-

gen/year by 2040, and 20 million tons/year by 2050). (The Ministerial Council on Renewa-

ble Energy, Hydrogen and Related Issues, 2023). The government aims to achieve these 

targets regardless of whether hydrogen is produced domestically or imported.  

Linkage between National Hydrogen Policy and National Climate Policy 

Hydrogen is a clean energy carrier that is key to achieving carbon neutrality by 2050 and 

is expected to contribute widely to the decarbonization of domestic electricity and industrial 

sectors. The policy objective is to use Japan's technological capabilities to promote new 

industries and strengthen its industrial competitiveness by capturing the g lobal market. 

The Basic Policy on Promotion of Supply and Utilization of Low-Carbon Hydrogen (the 

“Hydrogen Basic Policy”), a Ministerial Notice issued under the Hydrogen Society Promo-

tion Act, lists hard-to-abate sectors such as steel, chemicals, and transport as sectors 

where hydrogen use should be promoted, based on the recognition that hydrogen is a 

scarce commodity in the context of its high price compared to fossil fuels (METI, 2024b).  

However, the Hydrogen Basic Policy also recognizes that the hard-to-abate sectors alone 

may not be able to create sufficient low-carbon hydrogen demand under current conditions, 

which can lead to the establishment of a large-scale supply chain. There is also a need for 

thermal power generation as a flexible means of adjusting to the variability of renewable 

energy. In light of this, the Hydrogen Basic Policy states that by promoting the use of low-

carbon hydrogen and its derivatives in power generation, the electricity sector will be de-

carbonized, while ensuring sufficient and stable demand that will lead to the construction 

of large-scale supply chains. 

Specifically, the Sixth Strategic Energy Plan (2021) states that approximately 1% of the 

total electricity generated in 2030 (approximately 0.934 trillion kWh) will come f rom com-

busting hydrogen and ammonia, either 100% hydrogen or ammonia (single) firing or co -

firing with gas (in the case of hydrogen) and coal (in the case of ammonia), at thermal 

power plants, and the Hydrogen Basic Policy appears to have acknowledged this  target 

(METI, 2021). However, the most recent Seventh Strategic Energy Plan (2025) does not 

set such a specific numerical target but only states that “decarbonization of thermal power 

will be promoted through the use of hydrogen, ammonia, and carbon captu re, use and 

storage (CCUS)” (Agency of Natural Resources and Energy, 2025). Historically, the gov-

ernment funded the technological development of turbines or burners that are capable of 

using hydrogen or ammonia fully or partially as fuel, and also assisted the demonstration 

projects to establish technology for using hydrogen or ammonia as fuel at thermal power 

plants. The government has also implemented a long-term subsidy scheme to assist the 

construction of thermal power plants which are capable of 100% hydrogen or ammonia 

firing, or co-fire hydrogen or ammonia with fossil fuels, on condition that (in the case of co-

firing) the developer must demonstrate that it satisfies the annual minimum co-firing rate 

set by the government, and it commits itself to its own roadmap to switch to 100% hydrogen 

or ammonia firing by 2050. 

With regard to the use of hydrogen and its derivatives for the power sector, some concerns 

have been raised in terms of the cost, energy conversion effectiveness, and level of energy 

consumption on a life-cycle assessment basis, particularly in the case of product imports 

(Shibata, 2022). Expected reductions in life-cycle GHG emissions also significantly varies 

depending on the hydrogen and its derivatives production technology as well as types of 

hydrogen energy carriers (e.g., liquid hydrogen, methylcyclohexane (MCH) and ammonia) 1. 

However, the government considers starting with co-firing as a realistic option for reducing 

GHG emissions from thermal power plants while maintaining a stable supply of electricity, 

and, as discussed in Section 2.3, the government set carbon-intensity requirements for the 

price-difference support mechanism. See Table 1 for a synthesis.  

 

 

 

 

1
 See, for example, the following studies:  Abeynaike, A., & Barbenel, Y. (2025), Ozawa et. al. (2019), Stocks et al. (2022), a nd Sun 

et al. (2024). 
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T A B L E  1 :  A R E A S  F O R  P R O M O T I O N  O F  L O W - C A R B O N  H Y D R O G E N  A N D  O T H E R  U S E S   

 2030 2040 2050 

Iron and 
steel 

Demonstration of COURSE 
50* 
Partial commercial use of hy-
drogen for hydrogen reduction 

Wider deployment of the Su-
per COURSE 50** 
Wider deployment of direct 
hydrogen reduction technol-
ogy 

Expanding the introduc-
tion of Super COURSE 50 
and direct hydrogen re-
duction technologies 

Chemis-
try 

Research and development 
and, in part, commercial appli-
cations for fuel conversion of 
naphtha cracking furnace heat 
sources. 
Research and development 
and, in part, commercial appli-
cation of feedstock conversion 
from petroleum-derived naph-
tha 

Wider deployment of fuel 
conversion of naphtha crack-
ing furnace heat sources. 
Wider deployment of feed-
stock conversion from petro-
leum-based naphtha. 

- 

Trans-
porta-
tion 

Prioritised introduction of FCV 
fleets 
Development of hydrogen sta-
tions 

Expanding the use of FCV 
fleets 
Expansion of hydrogen use 
to railways, ships, etc. 
Large-scale hydrogen sta-
tions 

- 

Genera-
tion 
(e.g., 
power) 

Ammonia co-firing of around 
20% 
Hydrogen co-firing of about 
10% 
Deployment of ammonia co-fir-
ing power generation in Asia 

Establishment of technology 
for dedicated ammonia-fired 
power generation (or co-fir-
ing of more than 50%) 
Accelerating the develop-
ment of ammonia-fired power 
generation in Asia 

Expanding the introduc-
tion of hydrogen and am-
monia dedicated combus-
tion 

* Technology to reduce CO2 emissions by 10% by blowing by-product hydrogen into a blast furnace. Further information is available 

at https://www.greins.jp/course50/en/ 

** Technology to reduce CO2 emissions by up to 50% by blowing large quantities of hydrogen from external sources into a blast  fur-

nace. Further information is available at https://www.greins.jp/course50/en/ 

Compliance Mechanisms 

The Hydrogen Society Promotion Act obliges companies that supplied more than 1,000 

tons of hydrogen or 100,000 tons of ammonia in the previous financial year to prepare and 

publish an action plan to convert the so-called grey hydrogen (unabated, fossil fuel-based 

hydrogen) into low-carbon hydrogen, allowing the Ministry of Economy, Trade, and Industry 

(METI) to provide advice, recommendations, and orders for its implementation. This mech-

anism was newly introduced in late 2024, and at the time of this report, no action had been 

taken by the METI. 

The implementation of domestic hydrogen projects does not require environmental assess-

ments specific to hydrogen beyond general environmental assessments and safety regu-

lations under the Environmental Impact Assessment Act (Government of Japan, n.d.-b). 

Infrastructure development of certain scale (for example, in the case of solar power devel-

opment, assessment is compulsory in respect of the project whose size is 40,000 kW or 

larger, and case-by-case 30,000 kW or larger) must have an environmental impact assess-

ment in accordance with the Act (requirement at the national level) as well as regulations 

(if applicable) which may be set up by the relevant local authorities before commencing 

any construction work. The developer must conduct the environmental impact assessments 

from the various perspectives, such as air, water, soil, biodiversity, animals, scenery, com-

munity space, waste, GHG emission and radiation level. The developer must report an d 

reflect the result to its business plan, and the authorities will consider them in determining 

whether or not they will grant licenses and permissions to commence the project (and the 

authority will continue to monitor the project). At present, in the absence of hydrogen-

specific requirements, these general environmental assessment frameworks govern the 

hydrogen project development from a sustainability point of view.  

The revised Energy Conservation Act (2022) obliges large energy consumers to prepare 

medium- and long-term plans for conversion to non-fossil energy sources and to regularly 

report on their use of non-fossil energy sources, including hydrogen and ammonia (Gov-

ernment of Japan, n.d.-a). Additionally, businesses in the five industries for which the METI 

sets guidelines (steel, chemical, cement, paper, and automobile manufacturing) are re-

quired to set targets and report on the status of their efforts in relation to these guidelines. 

METI provides guidance and advice where necessary. Recommendations or public an-

nouncements are issued if it is inadequate. However, the revised Basic Hydrogen Strategy 

states that the possible measures related to the conversion to non-fossil energy based on 

https://www.greins.jp/course50/en/
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the Energy Conservation Act will be examined after 2030, based on carbon intensity and 

other relevant criteria. 

Gaps and Weaknesses in Ensuring Adherence to the Broader Sustainability Criteria  

As noted above, Japan’s hydrogen policy currently lacks broader sustainability criteria be-

yond carbon intensity, such as those addressing social and cultural aspects. Domestically, 

this would likely be considered in the context of revising and updating the general environ-

mental impact assessment criteria, which are not necessarily specific to hydrogen projects. 

For now, it is unclear how broader sustainability considerations would be addressed in the 

context of imported hydrogen, which is supposed to be the predominant source of hydrogen 

in the future. 

2.2 The Role of Sustainability Standards and   
Certifications 

Definitions and Standards 

The Hydrogen Society Promotion Act defines low-carbon hydrogen and its derivatives as 

products that satisfy the following requirements: (1) CO2 emissions below a certain thresh-

old during production, regardless of the production pathway; (2) contribut ion to CO2 emis-

sion reduction in Japan, in line with internationally agreed methods of calculating CO2 

emissions (such as ISO14067 and ISO/TS 19870); and (3) other requirements specified by 

the Order of the METI. 

A ministerial order issued by the METI under the Hydrogen Society Promotion Act states 

that hydrogen and its derivatives include ammonia, synthetic fuels, and synthetic methane 

(METI, 2024b). The requirements for low-carbon hydrogen and its derivatives have also 

been established and are listed in Table 2. Note that there are no requirements other than 

carbon intensity. Emissions associated with the storage and transportation of hydrogen 

and hydrogen derivatives are not considered, nor are hydrogen and energy losses during 

processes such as conversion to ammonia or re-conversion to hydrogen. It should be noted 

that these unaccounted losses can significantly influence the overall assessment of hydro-

gen’s carbon intensity. This approach may be revised in the future, considering relevant 

international discussions. 

T A B L E  2 :  R E Q U I R E M E N T S  F O R  C A R B O N  I N T E N S I T Y  O F  L O W - C A R B O N  H Y D R O G E N  

A N D  O T H E R  S U B S T A N C E S  

 Carbon intensity thresh-
olds 

Scope of calcula-
tion 

Additional requirements for 
synthetic fuels and synthetic 
methane 

Hydrogen 3.4 kg CO2 eq/kg-H2 or 
lower 

Well to Gate  - 

Ammonia 0.87 kg CO2 eq/kg-NH3 or 
lower 

Well to Gate - 

Synthetic 
fuels * 

39.9 g CO2 eq/MJ or lower Well to Wheel** Hydrogen used as feedstock 
must meet the hydrogen require-
ment above 
Double-counting with exporting 
countries on CO2 capture during 
production should be avoided 

Synthetic me-
thane * 

49.3 g CO2 eq/MJ or lower Well to Wheel*** 

* This requirement applies to imported synthetic fuels and synthetic methane.  

** CO2 emitted from the production, transport, storage, and utilisation of synthetic fuels; less CO2 recovered for the feedstock of 

such synthetic fuels. 

*** CO2 emitted from the production, liquefaction, transport, storage, and utilisation of synthetic methane; less CO2 recovered for 

the feedstock of such synthetic methane. 

GHG and Sustainability Standards 

Under the Hydrogen Society Promotion Act, companies that supply more than 1,000 tons 

of hydrogen or 100,000 tons of ammonia in the previous financial year are obliged to pre-

pare action plans for converting gray hydrogen into low-carbon hydrogen, even though 

there are no statutory mandatory targets in terms of the volume or percentage of introduc-

ing low-carbon hydrogen. In addition, having a carbon intensity below the threshold is a 
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mandatory requirement for approval under the financial support schemes enforced under 

the Act as referred to in Section 2.3 below. 

The Government of Japan recognizes the need for an organization to certify “low-carbon” 

hydrogen. However, discussions on whether it should be a public or private organization 

and how international mutual recognition should be achieved are still in their early stage. 

The structure and type of certification scheme remain to be determined.  

Broader Sustainability Aspects 

There is no particular awareness of sustainability criteria other than low-carbon. In addition 

to the national government, several local governments (Tokyo Metropolis, Yamanashi Pre-

fecture, and three Chubu prefectures (Aichi, Gifu, and Mie) have introduced their own 

green hydrogen certification systems. Businesses that produce and/or use renewable hy-

drogen in these prefectures may apply for a specific green hydrogen business certification, 

and in the case of Tokyo, they may receive subsidies to promote its deployment. In these 

cases, businesses must satisfy the conditions using renewable power sources (non-fossil 

certificates can also be used). However, there are no specific criteria for broader sustain-

ability aspects (Tokyo Metropolitan Center for Climate Change Actions, 2025). It should be 

noted that there are no requirements for grid-connected green hydrogen production, such 

as “additionality,” “temporal correlation,” or “geographical correlation,” at either the national 

or local level in Japan. 

2.3 Sustainability Criteria in Public Funding 
Schemes 

Sustainability Criteria in Public Funding Programs 

The Hydrogen Society Promotion Act provides two types of public support for low-carbon 

hydrogen projects: a contract-for-difference-style support scheme, applicable to both do-

mestic and overseas production projects, and a support scheme for hydrogen hub devel-

opment. The former is aimed at providing revenue support to the low-carbon hydrogen 

producer for 15 years by funding the price gap between the production and delivery costs 

of hydrogen and the sales price (which is considered to be the counterfactual fossil fuel 

price). The government has budgeted three trillion Yen (~ US$21 Bn) for a period of 15 

years for this support scheme. The latter is to provide CAPEX funding support to hydrogen 

hub developers who will construct shared facilities at a specific location (hub), such as 

tanks and pipelines. The government has not yet clarified the size of the budget. Eligibility 

for these support programs will be assessed from the perspectives of both energy policy 

(i.e., the S + 3Es principle) and GX policy, i.e., compatibility between decarbonization and 

industrial competitiveness/economic growth (see Tables 3 and 4 below).  

Other than these broader evaluation criteria, there are no sustainability criteria per se that 

are tied to the planned overseas projects. The government expects that the developer 

would comply with the sustainability criteria of the country (if any) in which the business 

operates its hydrogen project, but does not set its own sustainability criteria generally. It 

should be noted that these evaluation criteria do not apply to any other government-funded 

demonstration projects or studies generally, which mainly focus on technological develop-

ment.  

Additionally, leading government-affiliated financial institutions in the GX investment sector 

have established voluntary investment policies that typically include sustainability criteria 

such as environmental, social, and governance considerations, and compliance with inter-

national standards, such as World Bank standards. For example, the GX Acceleration 

Agency states that when deciding whether to provide financial support, the agency will 

consider not only the business sustainability of the project, but also a comprehensive range 

of factors, including impacts on industrial competitiveness, economic growth, and environ-

mental improvements; impacts on society, such as the accumulation of human capital and 

the creation of quality jobs.  In this way, the agency takes sustainability considerations into 

account in its investment assessment. 

In addition to these direct funding programs, Japan also supports development financing, 

for example, through the Japan Bank for International Cooperation (JBIC). JBIC is strongly 

involved in promoting hydrogen projects both in Japan and overseas. This includes loans 

for importing strategically important goods (such as hydrogen and ammonia), overseas 

investment loans to support Japanese foreign direct investments, and other instruments 

applicable to hydrogen development. One example is a recently announced loan 
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agreement of up to USD 626 million to enable the Mitsui & Co. Ltd. conglomerate to invest 

in a company in the USA aiming to develop a hydrogen supply chain, which will also involve 

substantial offtake by JBIC (JBIC, 2025). JBIC’s engagement is further reflected in its nu-

merous partnerships and MoUs. 

In 2015, JBIC promulgated the Guidelines for Confirmation of Environmental and Social 

Considerations, which aim to contribute “to the sound development of the international 

economy and society through environmental and social considerations in all projects” (with 

“project” defined as any undertaking subject to JBIC lending, equity participation, or guar-

antees) (JBIC, 2022). 

Under these guidelines, JBIC evaluates environmental and social considerations for each 

project through a structured screening and categorization process, classifying projects as 

Category A, B, C, or FI (Financial Intermediary) based on potential environmental impact 

and sensitivity. For Categories A and B, JBIC conducts detailed environmental reviews, 

assessing measures to prevent, mitigate, or compensate for negative impacts, including 

human rights, resettlement, and indigenous peoples’ concerns. Category C projects require 

screening only, while Category FI relies on oversight via the financial intermediari es to 

which JBIC provides capital. JBIC also monitors projects after approval, requiring borrow-

ers to report on environmental and social measures and intervening when necessary to 

ensure compliance, up to suspending funding if issues are not properly addressed (ibid.). 

Ultimately, JBIC requires that projects meet either the World Bank Environmental and So-

cial Standards (ESS) or the IFC Performance Standards (ibid.). JBIC also maintains sector -

specific checklists for various areas such as oil and natural gas development, iron and 

steel, and others (though not yet for hydrogen) (JBIC, n.d.). In summary, JBIC is active in 

promoting hydrogen developments through various financing approaches and relies on es-

tablished frameworks to safeguard environmental and social considerations in its opera-

tions.  

Specific Sustainability Requirements 

The specific evaluation criteria for projects eligible for the price-difference mechanism are 

presented in Table 3 (METI, 2024a). 

Safety is essential from the perspective of the S+3Es principles. Business operators must 

obtain all relevant licenses and approvals under the applicable laws and regulations. In 

terms of stable supply, the evaluation criteria included a supply volume of more than 1,000 

tons per year (hydrogen equivalent), domestic production, contributions to the diversifica-

tion of supply sources, production regions, technologies, and fuels, and a high participation 

ratio of Japanese companies. For environmental compatibility, the evaluation criterion is 

that the carbon intensity must be below the criteria listed in Table 2 above. The evaluation 

criteria for economic efficiency include the reduction of supply costs to a level where a 

self-sustaining supply is possible after the support period ends.  

In terms of the GX policy, the criteria include supply to hard-to-abate sectors such as steel, 

chemicals, and transport; contribution to domestic emission reductions; significant domes-

tic economic spill-over effects contributing to strengthening the international competitive-

ness of the Japanese industry; and future supply and use of low-carbon hydrogen and 

other resources in the region where the low-carbon hydrogen project is located. 

Of the above evaluation criteria, safety, supply of at least 1,000 tons per year, and supply 

to hard-to-abate sectors are mandatory requirements for eligibili ty. 
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T A B L E  3 :  E V A L U A T I O N  C R I T E R I A  O F  T H E  P R I C E - D I F F E R E N C E  S U P P O R T  M E C H A -

N I S M  I N  J A P A N  

S+ 3Es principles Green Transformation (GX) policy 

Safety  
● Mandatory: Acquisition of all relevant li-

censes and approvals under the applicable 

laws and regulations 

 
Stable Supply (Energy Security)  
● Mandatory: A supply volume of more than 

10,000 tons per year (hydrogen equivalent)  

● Domestic production 

● Contribution to the diversification of supply 
sources, production regions, technologies, and 

fuels 

● A high participation ratio of Japanese companies 

in the upstream interests 

Environmental Compatibility  
● Mandatory: The carbon intensity must be be-

low the criteria listed in Table 2 (e.g., hydro-

gen: 3.4 kg CO2 eq/kg-H2 or lower, Well-to-

Gate)  

 
Economic Efficiency  
● The reduction of supply costs to a level where a 

self-sustaining supply is possible after the sup-

port period ends 

Strengthening industrial competitiveness and eco-
nomic growth 
● Mandatory: Supply to hard-to-abate sectors 

such as steel, chemicals, and transport 

● Significant domestic economic spill -over effects 
and scalability  

● Contribution to strengthening the international 

competitiveness of the Japanese industry  

● Supply to sectors and applications where the pro-
motion of low-carbon hydrogen, etc. is difficult  

● Early investment decisions and the start of the 

supply chain 

● Large-scale investment and job creation 
● Measures for self-sustaining supply after the end 

of support 

● Technological innovation and competitive ad-

vantage. 
● A plan for wide-area supply and use is being de-

veloped in cooperation with local businesses and 

governments. 

 
Decarbonisation 
Contribution to domestic emission reductions  

Note: Bold font indicates mandatory requirements. The more non-mandatory requirements the applicant meets, the higher the likeli-

hood of being awarded the subsidy 

Evaluation criteria were also set for projects eligible to support hub development (see Table 

4) (METI, 2024a). Mandatory requirements include safety, a supply volume of more than 

10,000 tons of hydrogen equivalent per year, supply to the hard-to-abate sector, prepara-

tion of a hub development plan with a medium- to long-term outlook for contribution to the 

local economy, and creation of potential hydrogen demand in the surrounding area.  

 

T A B L E  4 :  E V A L U A T I O N  C R I T E R I A  F O R  L O W - C A R B O N  H Y D R O G E N  H U B  D E V E L O P -

M E N T  I N  J A P A N  

S+ 3Es principles Green Transformation (GX) policy 

Safety  
● Mandatory: Acquisition of all relevant li-

censes and approvals under the applicable 

laws and regulations  

 
Stable Supply (Energy Security)  
● Mandatory: A supply volume of more than 

10,000 tons per year (hydrogen equivalent)  

 
Environmental Compatibility  
● The carbon intensity must be below the criteria 

listed in Table 2 (e.g., hydrogen: 3.4 kg CO2 

eq/kg-H2 or lower (Well-to-Gate) 

 
Economic Efficiency 
● The reduction of supply costs to a level where a 

self-sustaining supply is possible after the sup-

port period ends. 

● Utilisation of resources that contribute to decar-

bonisation in an economically and rationally 
sound manner. 

● High project efficiency in terms of supply volume 

per amount of support, CO2 reduction volume, or 

low total amount of support. 

Strengthening industrial competitiveness and eco-
nomic growth 
● Mandatory: Supply to hard-to-abate sectors 

such as steel, chemicals, and transport 

● Significant domestic economic spill -over effects 
and scalability 

● Contribution to strengthening the international 

competitiveness of the Japanese industry  

● Supply to sectors and applications where the pro-
motion of low-carbon hydrogen, etc. is difficult 

● Measures for self-sustaining supply after the end 

of support  

● Technological innovation and competitive ad-
vantage. 

● Mandatory: Contribution to local economy 

● Future visions reflecting local industrial structure  

● Concrete scale of investment and job creation at 
the local level  

● A plan for wide-area supply and use is being de-

veloped in cooperation with local businesses and 

governments 
● Preparation of a hub development plan with a 

medium- to long-term outlook for the contribution 

to the local economy and creation of potential hy-

drogen demand in the surrounding area 
● Securing land for facility expansion to meet in-

creased demand in surrounding areas 

● Possibility of interregional collaboration and ex-

pansion of supply and use to later-developing re-
gions 

 
Decarbonisation  
Contribution to domestic emission reductions 

Note: Bold font indicates mandatory requirements. The more non-mandatory requirements the applicant meets, the higher the likeli-

hood of being awarded the subsidy.  
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Monitoring and Enforcement Mechanisms 

Under the support schemes of the Hydrogen Society Promotion Act, qualified operators 

are eligible for subsidies, but are required to regularly report on the status of project im-

plementation to the supervising body (the METI) and subsidy executing body (Japan Or-

ganization for Metals and Energy Security, JOGMEC). In particular, they are required to 

report to JOGMEC in order to demonstrate that they meet the emissions threshold on an 

annual and quarterly basis, subject to the verification by a third party that is sufficiently 

capable of conducting such verification. If the project is deemed not to be implemented in 

accordance with the approved plan, for example, if the carbon intensity standard continues 

to be missed because of the project operator, approval may be cancelled, and operators 

may be ordered to refund the subsidy received. 

Green Innovation Fund projects have been supported for over ten years. During this period, 

progress is checked and evaluated annually through dialogue with the management of 

each project-implementing company and other companies in sector-specific working 

groups consisting of external experts. In addition, regular stage-gate evaluations and mon-

itoring are conducted by the fund’s executive body (the New Energy and Industrial Tech-

nology Development Organization, NEDO) several times a year. In certain cases where the 

project has repeatedly missed a budget, timetable, and other conditions and demonstrated 

no credible prospect of success, the NEDO may terminate the project at a stage-gate eval-

uation. 

2.4 Sustainability Considerations in Commercial 
Finance  

Sustainability Criteria for Financing  

Since large-scale, commercialized hydrogen project developments are still in the early 

days, with limited involvement of financial institutions yet, there are no governance mech-

anisms specifically tailored to hydrogen projects that consider broader sustainability is-

sues. Instead, at present, the financial institutions, both public and private, consider and 

apply their investment policies generally applicable to energy and infrastructure projects 

(including renewables projects) to the emerging hydrogen projects.  

Likewise, private financial institutions such as major banks have made similar environmen-

tal and social considerations key to their investment policies2. As one of the most recent 

examples, the Japan Hydrogen Fund was launched in September 2024 as a private fund 

specializing in investments in hydrogen-related sectors. It has raised USD 400 million in 

the banking, energy, and automotive sectors, and has executed three investments by 

March 2025. According to the fund manager, financial and non-financial information, such 

as sustainability, is an important factor in gaining insight into the medium- to long-term 

stability and sustainability of each business, and the fund will be managed with enough 

consideration of sustainability aspects, such as environment, social, and governance con-

siderations, through their sustainable investment evaluation processes (Sumitomo Mitsui 

Financial Group, 2024). However, detailed information about such sustainability criteria is 

not publicly available.  

In general, Japanese financial institutions—both public and private—state that they adhere 

to international practices, including sustainability considerations, when formulating their 

investment policies, although these policies are not publicly disclosed.  

2.5 International Partnerships  

International cooperation is essential for creating a hydrogen society. The Japanese Gov-

ernment is a founding member of the IPHE, an intergovernmental consultative body estab-

lished in 2003 to promote the development of hydrogen and fuel cell technologies, stand-

ards, and information exchange. Notably, the IPHE published a hydrogen certification pa-

per in October 2024 taking the position to developing a mutual recognition and certification 

scheme of clean hydrogen (International Partnership for Hydrogen and Fuel Cells in the 

Economy, 2024). In 2018, the Japanese Government hosted a ministerial meeting on hy-

drogen energy in Tokyo. This was the first conference in the world to invite ministers from 

 

2
 Such as JBIC, DBJ, GX Acceleration Agency, SMBC, and Sumitomo Mitsui SA Asset Management 
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abroad to hold policy dialogues and exchange views on the realization of a hydrogen so-

ciety. The conference has been held six times so far to discuss the hydrogen initiatives of 

each country, share the latest knowledge, the possibility of international collaboration, and 

the direction of policies for global hydrogen utilization. In the 2023 Chair summary, the 

importance of developing international standards and certification schemes was recog-

nized for carbon-intensity-based tradability, transparency, trustworthiness, and sustaina-

bility in the context of promoting hydrogen trade and fostering a hydrogen market (METI, 

2023). 

In addition to these multilateral frameworks, hydrogen-related policy dialogue and cooper-

ation are also being promoted in bilateral frameworks, such as those with the EU (METI, 

2024c), Republic of Korea (METI, 2025) and Germany (The Japanese-German Energy 

Partnership, 2025). Under these frameworks, the governments recognized the importance 

of building a resilient and sustainable supply chain of hydrogen, and in the case of Japan 

and Korea, the governments agreed to jointly enrich the methodology for measuring green-

house gas emissions in the production process of hydrogen. 

As previously discussed, the Japanese government established a policy to support the 

formation of a large-scale hydrogen supply chain using the aforementioned support 

schemes under the Hydrogen Society Promotion Act. Given the geological constraints to 

substantially increase renewables capacity in Japan and resultant limited domestic renew-

ables hydrogen production potential, the government would need to consider imports as 

an option for a large-scale, cost-competitive clean hydrogen supply from the regions where 

hydrogen can be produced using cheap surplus renewables energy or hydrogen can be 

produced by reforming natural gas at a relatively stable price with reliable CCS technology.  

That said, increased costs due to recent global inflation and deprec iation of the yen, as 

well as volatile natural gas prices, have cast doubt on whether hydrogen can be produced 

and imported at an affordable cost in the near future.  METI plans to announce a small 

number of candidate projects that will be eligible to receive subsidies under the Act around 

March 2026, and sustainability elements will be considered in the selection process, as 

discussed in the “Integration of Sustainability Criteria in Public Funding Schemes” section. 

However, it remains to be seen to what extent sustainability elements will gain importance 

during the selection process, because they are merely part of the various assessment 

criteria. 
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3 South Korea 

3.1 Sustainability Ambitions and Compliance 
Mechanisms  

Sustainability Ambitions in the Hydrogen Sector 

The Korean government has been promoting a hydrogen policy since the early 2000s, 

recognizing hydrogen as a critical energy source and an essential tool for combating cli-

mate change. In 2005, the government established a Comprehensive Master Plan for Hy-

drogen Economy Response to Build a Foundation for the Hydrogen Economy. Prior to this, 

the second electricity supply and demand plan, finalized in December 2004, had already 

incorporated fuel cell distribution, a commitment reiterated in the current 10th  Basic Plan 

for Electricity Supply and Demand. Despite the lack of policy emphasis for over a decade 

following the 2005 plan, hydrogen re-emerged as a key focus in the Innovation Growth 

Strategy Investment Direction in August 2018 (J. Yoo, 2024), because o f former President 

Moon’s political direction of implementing a nuclear power phase-out. Subsequently, the 

government unveiled a Roadmap for the Promotion of the Hydrogen Economy in January 

2019, followed by the enactment of the Act on the Promotion of the  Hydrogen Economy 

and the Safety Management of Hydrogen in February 2020, which formalized the hydrogen 

economy. In line with this law, the Hydrogen Economy Committee, a representative entity 

of the integrated hydrogen-related policy, was established in July 2020 (Lee, Kim, et al., 

2024).  

Considering that clean hydrogen (including both renewable and fossil -based hydrogen with 

CCS) constitutes less than 0.7% of Korea’s total domestic hydrogen production, and re-

newable hydrogen accounts for less than 0.1%, i ts contribution to greenhouse gas reduc-

tion remains negligible (KEEI, 2023a; Tae-kyung, 2025). Although official national statistics 

are unavailable for imported hydrogen, the share of renewable hydrogen is presumed to 

be minimal. According to the Korean government's 2050 hydrogen supply scenario, im-

ported hydrogen is expected to account for approximately 80% of the total supply (MOFA, 

2021; Tae-kyung, 2025). Consequently, greater emphasis is expected on importing clean 

hydrogen, with a clear focus on promoting procurement cooperation with countries and 

regions such as Australia, the Middle East, and North Africa.  

Linkage between National Hydrogen Policy and National Climate Policy  

The South Korean government regards hydrogen as a vital contributor to GHG emission 

reduction. In 2020, the role of hydrogen in South Korea’s energy sector expanded when 

the government announced its commitment to achieve carbon neutrality by 2050 (Lee et 

al., 2024) Hydrogen has been identified as one of the core technologies in  South Korea’s 

Carbon Neutrality and Green Growth Basic Plan (2023), and it is also included as a key 

sector for emission reduction in the country’s 2030 Nationally Determined Contribution 

(NDC), underscoring its pivotal role in national climate policy and in achieving carbon neu-

trality by 2050. The government’s efforts to transition towards eco-friendly energy sources, 

expand renewable energy, and increase the use of carbon-free power have brought hydro-

gen to the forefront of the national energy strategy. These initiatives focus on replacing 

fossil fuels with hydrogen in power generation and industrial sectors to mitigate GHG emis-

sions. To emphasize the evolution of hydrogen, the government introduced the 1st Hydro-

gen Economy Implementation Master Plan in November 2021. This plan presents a broader 

vision of the hydrogen economy than the Roadmap for the Promotion of the Hydrogen 

Economy in 2019. The Masterplan aims to supply 3.9 million tons of clean hydrogen by 

2030 and 27.9 million tons by 2050, contributing to the realization of both the 2030 NDC 

and the 2050 carbon neutrality target (Lee et al., 2024).  

South Korea is undertaking various initiatives to meet the sustainability goals of its hydro-

gen sector. In particular, South Korea’s 1st Hydrogen Economy Implementation Master 

Plan (2021) identifies the realization of a hydrogen economy as a key strategy for achieving 

carbon neutrality. While reducing GHG emissions remains a core objective, the country is 
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focusing on research and development in hydrogen production and utilization, infrastruc-

ture expansion, and international collaboration, outlined in the 3rd Basic Energy Plan 

(2019-2040). Therein, South Korea intends to harness renewable energy to produce clean 

hydrogen, advance fuel-cell technologies, and promote the commercialization of hydrogen 

vehicles and related industries. These efforts are considered integral to achieving carbon 

neutrality and laying the foundation for a robust hydrogen economy.  

T A B L E  5 :  K E Y  G O A L S  A N D  S T R A T E G I E S  O F  T H E  H Y D R O G E N - R E L A T E D  P L A N S  I N  

S O U T H  K O R E A  

Category 3rd Basic Energy Plan (2019–2040) 1st Hydrogen Economy Implementation 
Master Plan (announced in November 
2021) 

Basic  
Direction 

Foster hydrogen as a future energy indus-
try 

Build a full-cycle hydrogen ecosystem 
(production–distribution–utilization). 
Foster the hydrogen industry and create 
jobs. 
Contribute to carbon neutrality.  

Goal  By 2040: 
Deploy 6.2 million hydrogen vehicles and 
establish 1,200 hydrogen refuelling sta-
tions 

Expand hydrogen's share in power gener-
ation 

By 2030: 
Deploy 2 million hydrogen vehicles (includ-
ing passenger cars, buses, trucks) 
Install 450 hydrogen refuelling stations 

Introduce 8 GW of fuel cells for power gen-
eration 
Secure annual clean hydrogen supply of 
3.9 million tons 
by 2050: 
Deploy 6 million hydrogen vehicles 
Install 1,200 hydrogen refuelling stations 
Hydrogen to account for more than 5% of 
power generation 
Secure annual hydrogen supply of 27 mil-
lion tons 

Hydrogen  
Production / 
Supply 

Expand hydrogen production infrastruc-
ture (starting with by-product and reform-
ing hydrogen → shift to water electrolysis 
and overseas production in the long term) 
Promote import of clean hydrogen from 
abroad 

Shift toward clean hydrogen supply (in-
cluding water electrolysis and overseas 
imports) 
Build 40 hydrogen production hubs by 
2030 
Establish liquefied hydrogen plants and 
storage/transport systems 
 

Hydrogen  
Utilization / 

Infrastructure 

Expand adoption of hydrogen vehicles 
Commercialize hydrogen buses and 

trucks 
Actively utilize hydrogen in power genera-
tion (e.g., fuel cells) 
Expand nationwide hydrogen refueling in-
frastructure 
Review development of hydrogen pipeline 
and distribution networks 

Transportation: expand use in passen-
ger/commercial vehicles, ships, drones, 

etc. 
Industry: use hydrogen to decarbonize 
sectors like steel and chemicals 
Construct 2,000 km of national hydrogen 
pipeline by 2050 

Safety /  
Regulatory 
Framework 

Establish safety standards and certifica-
tion systems for hydrogen 

Designate a dedicated hydrogen safety 
agency and build an integrated manage-
ment system 
Introduce a clean hydrogen certification 
system 

Other Strengthen R&D across the full hydrogen 
value chain: production, storage, 
transport, and utilization 
Increase investment in core technologies 
(e.g., electrolysis, liquefied hydrogen) 

Secure clean hydrogen production tech-
nologies (e.g., electrolysis, CCUS) 
Develop efficient hydrogen transport and 
storage technologies 
Promote future promising technologies 
(e.g., ammonia, liquefied hydrogen 

Sources: 3rd Basic Energy Plan (2019-2040; MOTIE, 2019); 1st Hydrogen Economy Implementation Master Plan (MOTIE, 2021), of 

which a summary is available at Government of Korea (2021) 

Compliance Mechanisms 

To ensure sustainability, achieve carbon neutrality, and reduce GHG emissions, as indi-

cated in the first Hydrogen Economy Implementation Master Plan, multiple institutions and 

mechanisms have been established within the hydrogen sector according to the Hydrogen 

Act. With this act, South Korea has established a legal basis for promoting the hydrogen 

economy through the Hydrogen Act in 2020, which is the first law of its kind in the world. 

Key agencies, including the Korea Energy Economics Institute, the Ministry of Trade, In-

dustry, and Energy, and the Ministry of Environment, are responsible for shaping hydrogen-

related policies (Lee et al., 2024). These agencies regulate hydrogen production and con-

sumption, and support the development and dissemination of relevant technologies. Addi-

tionally, private organizations such as the Korea Hydrogen Association collabora te with 
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industry stakeholders to promote the advancement of hydrogen technologies. Monitoring 

processes of GHG reduction involve regular reporting and data collection, along with the 

establishment of evaluation criteria to ensure the sustainable use of hydrogen. South Ko-

rea certifies hydrogen as “clean” if its production emits less than 4 kg CO2e per kg, on a 

well-to-gate basis, making it eligible for government support (see also section 3.2). This 

system reduces uncertainty for hydrogen production projects in practice, shall help to cut 

emissions within the hydrogen ecosystem, strengthen the reliability of the domestic certi-

fication system, and respond to international environmental regulations, ultimately driving 

investment in clean hydrogen and supporting carbon neutrality goals. From a governance 

perspective, the Hydrogen Economy Committee under Article 6 of the Hydrogen Law 3, 

chaired by the Prime Minister, coordinates interministerial policies and sets strategic di-

rections for funding allocation, serving as a central governance body. 

Gaps and Weaknesses in Ensuring Adherence to the Broader Sustainability Criteria  

However, these systems exhibit several shortcomings and limitations, as the environmental 

impacts of hydrogen production processes - particularly regarding GHG reduction - have 

often been insufficiently considered (Lee et al., 2025). While the Korean government aims 

to expand renewable hydrogen, the anticipated approximate 80% reliance on imported hy-

drogen in 2050 means that the carbon reduction impact will largely depend on the robust-

ness of emission tracking systems for imports and may thus remain limited. Additionally, 

the current certification schemes (see above and the following chapter) apply a well -to-

gate system boundary approach, which excludes significant emissions from processes 

such as conditioning, (re)conversion, and transport, thus likely increasing the overall car-

bon footprint if hydrogen is being imported from overseas. Finally, while South Korean 

environmental regulation will ensure that key environmental impacts are considered during 

domestic project development, there is no policy in place to ensure the consideration of 

environmental impacts for imported hydrogen (see also section 3.3. below).  

3.2 The Role of Sustainability Standards and   
Certifications 

Definitions and Standards 

The Korean legal framework classifies hydrogen as a “new energy” under Article 2 of the 

Act on the Promotion of the Development, Use, and Diffusion of New and Renewable En-

ergy4. Under the Hydrogen Economy Promotion Act (‘Hydrogen Act’) article 25-2 and the 

accompanying notice on the operation of the Clean Hydrogen Certification System (MOTIE, 

2024), the Korean government classifies clean hydrogen into four grades based on the 

level of greenhouse gas emissions per kilogram of hydrogen produced at the facility level: 

Grade 1: 0.00–0.10 kg CO2 eq/kg-H2, Grade 2: 0.11–1.00 kg CO2 eq/kg-H2, Grade 3: 

1.01–2.00 kg CO2 e/kg-H2, Grade 4: 2.01–4.00 kg CO2 eq/kg-H2. Accordingly, the legal 

definition of clean hydrogen in Korea is strictly based on its quantified emissions intensity 

(no more than 4kg CO2 eq/kg-H2, well-to-gate), rather than the method of production. 

GHG and Sustainability Standards 

Korea’s national hydrogen policy places strong emphasis on reducing GHG emissions 

through the production and utilization of hydrogen, and this focus is reflected across vari-

ous institutional and policy frameworks. A key example is the Clean Hydrogen Certification 

System, legally established in 2023 under Article 25-2 of the Hydrogen Act, which certifies 

hydrogen based on quantified GHG emissions per kilogram (see box 1 on following page).  

 

3
 Article 6 (Hydrogen Economy Committee). (1) the Hydrogen Economy Committee (hereinafter referred to as the "Committee") shall  

be established under the control of the Prime Minister to deliberate on each of the following matters concerning major policies and 

plans for implementing the hydrogen economy: 1. Matters concerning formulating and executing master plans and reviewing and 

evaluating the implementation results thereof; 2. Matters concerning recommendations for improving statutes and regulations per-

taining the implementation of the hydrogen economy; 3. Matters concerning policy coordination, cooperation, and support relat ed 

to the hydrogen economy by relevant central administrative agencies and local gover nments; 4. Matters concerning cooperation 

between countries, establishment of a hydrogen industry ecosystem, and handling of grievances of enterprises in relation to t he 

hydrogen economy; 5. Matters required to undergo deliberation of the Committee under o ther statutes; 6. Other matters deemed 

necessary by the Chairperson of the Committee in relation to the hydrogen economy.  
4
 Article 2 (Definitions). The terms used in this Act are defined as follows: 1. The term “new energy” means any of the followi ng en-

ergy that is either converted from existing fossil fuels or uses electricity or heat generated through the chemical reaction of  hydro-

gen, oxygen, etc.: (a) Hydrogen energy; (b) Fuel cells; (c) Energy from liquefied or gasified coal and energy from gasified h eavy 

residual oil which fall within the criteria and scope prescribed by Presidential Decree; (d) Other energy prescribed by Presi dential 

Decree, other than petroleum, coal, nuclear power, or natural gas;  
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Under Article 25-2 of the Hydrogen Act, hydrogen may be certified as “clean” if its green-

house gas emissions during production and supply remain below the threshold of 4kg CO2e 

per kg of hydrogen, based on a well -to-gate boundary assessment. Certification is issued 

across four distinct grades, as outlined above. While certification is generally voluntary, it 

becomes mandatory for hydrogen to be labeled as “clean,” to qualify for the Clean Hydro-

gen Portfolio Standard (CHPS; see Chapter 3.3 for further details), and is likely required 

for eligibility in other current or future public funding programs.  

The certification system is overseen by the Ministry of Trade, Industry and Energy (MOTIE) 

by Public Notice by the Ministry of Trade, Industry and Energy No. 2024-39. As part of the 

recent government reorganization, all energy-, climate-, and hydrogen-related responsibil-

ities, including the operation of the Clean Hydrogen Certification System, have been trans-

ferred to the newly established Ministry of Climate, Energy and Environment of Korea 

(SHIN & KIM LLC, 2025). The Korea Energy Economics Institute (KEEI) is in charge of the 

overall certification process, including receiving applications, deliberation, and issuing cer-

tificates, while the Korea Testing & Certification (KTC) and the Korea Research Institute of 

Chemical Technology (KTR) are responsible for technical verification, including on-site in-

spections and data review (S. Yoo, 2024). 

 BOX 1: CLEAN HYDROGEN CERTIFICATION UNDER THE SOUTH KOREA H2 ACT  
 

Article 25-2 of the Hydrogen Act establishes the Clean Hydrogen Certification system, 
setting out the legal framework for certifying, supporting, labelling, inspecting, and re-
voking clean hydrogen. Under this system: 
◼ The Minister of Trade, Industry, and Energy may certify hydrogen or hydrogen com-

pounds as clean hydrogen by grade if they meet the certification standards estab-
lished by Presidential Decree, including criteria such as carbon dioxide emissions 
during production or import, to promote the use of clean hydrogen.  

◼ The Minister may provide administrative and financial support to producers or users 
of certified clean hydrogen, which may be differentiated according to the hydrogen 
grade. 

◼ Clean hydrogen certified under Paragraph 1 may be labelled with the official certifi-
cation mark, as prescribed by the Ordinance of the Ministry of Trade, Industry, and 
Energy. 

◼ Hydrogen or hydrogen compounds not certified under Paragraph 1 may not be la-
belled with the clean hydrogen certification mark or similar designations.  

◼ The Minister may revoke certification or order the suspension or improvement of the 
certification mark if standards are unmet, certification was obtained improperly, op-
erations are not conducted as required, inspections are obstructed, notifications are 
not submitted, or previous orders are ignored.  

◼ In cases of revocation, suspension, or required improvement under Paragraph 5, 
the Minister shall publicly announce the action in accordance with Presidential De-
cree. 

◼ The Minister may conduct inspections pursuant to Presidential Decree to ensure 
that certified entities continue to meet the certification standards.  

◼ Additional matters necessary for the certification and revocation of clean hydrogen 
certification shall be prescribed by Presidential Decree.  

 

The Operational Rules for the Clean Hydrogen Certification, issued by the KEEI (2025) 

outline specific provisions if hydrogen is produced via electrolysis. In this case, hydrogen 

production may either be fully self-sufficient using dedicated low-carbon electricity or rely 

on grid electricity (ibid., p. 26), provided that the overall GHG emission intensity does not 

exceed the specified threshold; mixed approaches are also allowed. When grid electricity 

is used, electricity-related data are only considered eligible for verifying the carbon inten-

sity of electrolytic hydrogen  if the amount of electricity generated from low-carbon power 

sources matches, on a monthly basis, the electricity consumed by the hydrogen production 

facility and if the low-carbon power source is connected to the same electricity grid as the 

hydrogen plant (Article 9.1). 

In practice, such electricity supply can be arranged through Power Purchase Agreements 

(PPAs) (ibid., p.26). In addition, the use of Renewable Energy Certificates (RECs) is per-

mitted, but the amount of hydrogen production electricity accounted for via RECs is limited 

to a maximum of 10% of the total monthly electricity used by the facility (ibid., Article 9.4). 

To summarise, South Korea’s clean hydrogen certification framework primarily relies on a 

mass-balancing approach, with a limited allowance (up to 10%) for book-and-claim ac-

counting via RECs to provide flexibility while ensuring credible carbon intensity verification.  

Generally, in South Korea, hydrogen-related standards, including the Clean Hydrogen Cer-

tification Scheme, are classified as either mandatory (legal) or voluntary (administrative or  
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technical). Legal mandatory standards are grounded in laws, such as the Hydrogen Econ-

omy Promotion Act and the Hydrogen Safety Management Act. For instance, hydrogen 

producers and importers are encouraged to comply with the Clean Hydrogen Certification 

System, which classifies hydrogen into four grades based on greenhouse gas emissions 

intensity (4 kg CO2eq per kg H2). The Clean Hydrogen Certification is, as of 2025, only 

mandatory when electricity producers aim to benefit from the financial incentives of the 

Clean Hydrogen Portfolio Standards (CHPS, see next section). Safety regulations enforced 

by the Korea Gas Safety Corporation (KGS) also mandate strict licensing and approval 

procedures for hydrogen production, storage, transport, and refueling faciliti es (Gogger, 

2025; KEEI, 2023b; MPR Korea Certification, n.d.).  

In contrast, voluntary standards are used primarily for administrative guidance and industry 

harmonization but are not legally binding. One example is the color -based classification of 

hydrogen into green, blue, or gray, which is widely used in policy documents and planning 

strategies to distinguish production methods. However, these color terms have no legal 

standing and do not replace the emission-based classification required by law. Similarly, 

several technical standards for equipment, pipelines, and hydrogen fuel systems (e.g., 

KGS codes such as AH171 or FU671) are based on international norms such as the IEC 

or SAE standards and are applied flexibly, especially during the early implementation 

phases. Table 6 provides an overview of some of the voluntary and mandatory standards.  

T A B L E  6 :  S O U T H  K O R E A ' S  H Y D R O G E N  S T A N D A R D S  

Legal 
Mandatory 
Standards 

Contents 

Clean Hydro-
gen Certifica-
tion 

Emission-based standards: all hydrogen producers/importers may obtain certification 
defining grades 1–4 (≤4 kg CO₂ eq/kg-H2). Mandatory to qualify for the Clean Hydrogen 

Portfolio Standards or likely to other bidding markets  

KGS Safety 
Standards & 
Licensing 

Manufacturing licenses and safety approvals are required for producers, fuel-cell/mobile 
units, pipelines, and refuelling stations.  

 

Broader Sustainability Aspects 

South Korea enforces legally binding standards for clean hydrogen certification in case of 

certain public funding schemes, emission thresholds, electricity procurement obligations, 

and safety management through hydrogen laws and KGS regulations. Simultaneously, it 

utilizes non legally binding but widely referenced administrative and technical standards to 

support sectoral coordination, technological alignment, and international interoperability. 

This dual system helps balance regulatory compliance with practical policy implementation 

and industrial development.  

Broader sustainability factors, such as water use, land use change, biodiversity, and social 

impacts (e.g., labor conditions and community effects), have not been addressed in hydro-

gen-specific policy or regulations. As Korea seeks to strengthen its role in international 

hydrogen supply chains and respond to ESG-driven industrial policies, there is a growing 

need to adopt more comprehensive sustainability criteria that encompass both the envi-

ronmental and socioeconomic dimensions. 

3.3 Sustainability Criteria in Public Funding 
Schemes 

Sustainability Criteria in Public Funding Programs 

Korea’s hydrogen funding programs are increasingly incorporating climate-related criteria 

into their design and implementation. Key initiatives include support for clean hydrogen 

production facilities and hydrogen power generation bidding systems, which demonstrate 

greenhouse gas (GHG) reduction benefits when certified under the Clean Hydrogen Certi-

fication Scheme, as reflected in the Clean Hydrogen Portfolio Standard (CHPS), estab-

lished under the amended Hydrogen Economy Promotion and Hydrogen Safety Manage-

ment Act. 

The CHPS is designed to facilitate the growth of Korea’s emerging hydrogen economy by 

providing financial incentives to electricity producers that utilize hydrogen or ammonia, 
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either through co-firing with other energy sources in their power generation. The financial 

incentive is implemented through competitive auctions with 15-year power purchase agree-

ments to ensure investment stability (Majumder-Russell & Lee, 2024). Precisely, the gov-

ernment pays the difference between the agreed price for hydrogen-based electricity (con-

tracted price) and the market price (System Marginal Price) on the Korea Power Exchange 

(KPX). Electricity generators seeking government support under the scheme must demon-

strate that a portion of their electricity is produced from certified clean hydrogen (4kg 

CO2eq/kg-H2).  

Initial pilot auctions began in 2023 to test the bidding framework, culminating in the world’s 

first hydrogen-based power generation auction in May 2024, which offered 6,500 GWh. 

Although only 750 GWh was awarded, the auction marked a significant step toward market -

based clean hydrogen deployment (Sang-won, 2025; Tam, 2023). 

In May 2025, the government announced the second CHPS tender providing governmental 

support for a total 3,000 GWh of electricity, which was subsequently cancelled in mid-

October 2025. It remains uncertain in what form the scheme will continue. Although no 

official explanation was provided, Korean media reports suggested that the decision might 

be related to potential conflicts with the national coal phase-out strategy, as co-firing am-

monia with coal could delay this transition. The government indicated that the scheme 

would be replaced, though no timeline or details of the revised program were disclosed 

(Collins, 2025). The following section outlines selected requirements and evaluation crite-

ria from the second tender. 

The evaluation procedure allocates 60% weight to price factors and 40% to non-price fac-

tors. A key element of the non-price assessment - accounting for 35% of the non-price 

score - is the hydrogen grade, classified from Grade 1 to Grade 4 under the Clean Hydro-

gen Certification Scheme (see Definitions and Standards above). As a social sustainability 

criterion, the evaluation further considers “Resident Acceptance and Project Progress,” 

(Poten & Partners, 2025). According to the 2025 Submission Manual of the Korea Power 

Exchange (KPX, 2024), resident acceptance is verified through either the results of local 

consultations or a signed consent form from residents. Project permitting progress is also 

evaluated, requiring submission of relevant permits (see Table 7). However, it should be 

noted that all the described requirements only apply to the power generation project in 

Korea and do not extend to the production of hydrogen. 

T A B L E  7 :  S O C I A L  S U S T A I N A B I L I T Y  C R I T E R I A  A N D  P R O O F  O F  C O M P L I A N C E  U N D E R  

T H E  K O R E A N  C H P S  

Specific Proof Of Com-
pliance 

Evaluation Criteria: Resident Acceptance 

Official Opinion of Lo-
cal Governments 

● A letter of intent, a formal recommendation for licensing, or a positive opin-
ion from the local municipal government (e.g., city, county, or district) where 

the project is located is a key evaluation document. Proceeding with a pro-

ject is virtually impossible without the support of the relevant local authority.  

Public Hearings and  
Information Sessions 

● The evaluation considers the extent to which the project developer has held 
information sessions for local residents and how feedback gathered during 

these sessions has been incorporated into the project plan.  

Resident Consent Rate 
and Agreements  

For some projects, developers may be required to submit objective data show-
ing the consent rate of residents or households within a certain radius of the 
proposed site. Securing a "coexistence agreement" that outlines benefits for 
the local community—such as local hiring, development support projects, or 
profit-sharing models—is highly valued in the evaluation.  

Civil Complaints and  
Resolution Efforts 

The number and nature of civil complaints filed during the project's develop-
ment, along with the developer's demonstrated efforts to resolve these issues, 
are also taken into account.  

 

Additionally, Korea’s Ministry of the Environment is currently exploring the introduction of 

a carbon pricing support mechanism (Korean carbon contracts for difference, K-CCfd) 

(Choi, 2024), a policy mechanism already implemented in Europe and other major econo-

mies, to facilitate the transition to clean hydrogen and other low-carbon technologies. In 

2024, the Ministry of Environment formulated a Korean-style carbon offsetting system, the 

details of which are outlined in the Fourth Basic Plan for the Emissions Trading System 

announced in December 2024. Consequently, the Korean government is expected to 
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implement a carbon-offsetting system at the earliest possible date 5; however, its implemen-

tation has been postponed because of the government’s change in 2025. Currently, in 

South Korea, the design of the K-CCfD system has been delayed due to a change in ad-

ministration, making CHPS the primary government-led policy based on economic incen-

tives related to hydrogen. 

In addition to these measures, Korea's public financial institutions, including the Export -

Import Bank of Korea (KEXIM), Korea Development Bank, Industrial Bank of Korea, and 

Korea Credit Guarantee Fund, are implementing policy finance programs for hydrogen 

through the Climate Response Fund and their own resources. Among these, KEXIM pro-

vides financial support in the form of interest rate reductions, expanded loan limits, and 

preferential credit guarantee fees for various sectors within the hydrogen value chain, hy-

drogen energy, and fuel cell electric vehicles (FCEVs) from the perspective of ESG invest-

ment and advanced strategic industries. For example, KEXIM views hydrogen energy as a 

crucial green energy source alongside solar and wind energy and considers  FCEVs, FCEV 

infrastructure, and related services as advanced strategic industries, thus offering financial 

support.  

When public institutions provide grants and loans for hydrogen projects, they are tied to 

specific sustainability requirements beyond GHG emission reduction (KDB, n.d.). Korean 

public financial institutions implement comprehensive sustainability requirements when 

providing grants and loans for hydrogen projects. The Korea Development Bank (KDB) 

applies the Equator Principles, internationally recognized environmental and social risk 

management standards, categorizing projects into three risk levels based on their environ-

mental and social impacts (ibid.; KDB, 2025). KDB prohibits financing for new coal -fired 

power plants while supporting transition finance for clean energy projects (KDB, n.d.). The 

Export-Import Bank of Korea (KEXIM) operates under a sustainable finance framework 

updated in 2023 to meet global ESG standards (KangaNews, 2024). Both institutions en-

sure that financed projects contribute to UN Sustainable Development Goals and undergo 

comprehensive environmental and social due diligence covering climate change mitigation, 

biodiversity protection, human rights, and community impact assessment (Equator Princi-

ples Association, 2017; KDB, n.d., 2025). 

Specific Sustainability Requirements 

To qualify for the CHPS, the following (sustainability-related) requirements must be ful-

filled: Electricity must be generated using a minimum co-firing ratio of 20% derived from 

clean hydrogen or ammonia (measured in Gross Heating Value). Clean hydrogen or am-

monia must comply with the Clean Hydrogen Certification Scheme and maintain an emis-

sion intensity below 4kg CO2e per kg of hydrogen (Poten & Partners, 2025). As described 

above, a social sustainability criterion (Resident Acceptance and Project Progress) is part 

of the evaluation process to qualify for funding, but only applies power generation projects 

in Korea and does not extend to hydrogen production. Additionally, hydrogen sourced from 

abroad is eligible, provided it meets the same GHG emission criteria and certification re-

quirements. For large-scale hydrogen infrastructure or hub projects, compliance with en-

vironmental impact assessments under Articles 22–24 of the Environmental Impact As-

sessment Act, administered by the Ministry of Environment, is additionally required. Pro-

jects failing to meet these criteria—particularly those relying solely on gray hydrogen with-

out carbon capture or lacking verified emissions data—are ineligible for clean hydrogen 

funding programs. 

However, in the context of hydrogen imports, South Korea has yet to develop legally bind-

ing and comprehensive sustainability criteria governing overseas hydrogen projects in 

which its entities provide financial support.  

Monitoring and Enforcement Mechanisms  

The Clean Hydrogen Portfolio Standard (CHPS), introduced by the Ministry of Trade, In-

dustry and Energy (MOTIE) establishes mandatory requirements for the use of low-carbon 

hydrogen in electricity generation. Only hydrogen certified under the national Clean 

 

5
 The proposed carbon offsetting system, as specified in the Basic Plan for the Emissions Trading System, takes into account Ko-

rea's unique carbon emissions landscape. Given the country's high dependence on fossil fuel -based power generation and manu-

facturing, the system aims to provide effective support beyond existing initiatives such as research and development (R&D) fund-

ing and equipment subsidies. Key considerations in designing the system include: Challenges Faced by Domestic Companies; 

High investment risks due to the limited economic feasibility of emission reduction technologies; The inability of businesses to 

make preemptive investments in decarbonization measures; Corporate requirements for government support; Expansion of finan-

cial support to facilitate corporate investments in R&D and equipment;  Simultaneous support for the development and demonstra-

tion of breakthrough technologies; Innovations aimed at achieving carbon neutrality beyond current technological limits; Demo n-

stration and industrialization of emerging climate technologies, such as Carbon Capture and Storage (CCS), Carbon Capture and 

Utilization (CCU), and Direct Air Capture (DAC). 
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Hydrogen Certification System - verifying a life-cycle carbon intensity below the defined 

threshold (currently 4 kg CO2-eq/kg H2) - is eligible for participation.  

According to the Notice on the Operation of the Clean Hydrogen Certi fication System (en-

forced on March 4, 2024), the Ministry of Trade, Industry and Energy (MOTIE) is authorized 

under Articles 18, 20, and 21 to conduct inspections, impose sanctions and penalties such 

as improvement orders, and revoke or suspend the use of certificates (MOTIE, 2024). The 

framework further defines qualification and traceability requirements (Article 12, ibid.) to 

ensure that only hydrogen produced within defined emission limits qualifies. Emission ac-

counting follows a Well-to-Gate approach, covering greenhouse gas emissions up to the 

production stage. Emissions from transportation and storage are currently excluded, as 

are the effects of hydrogen and energy losses during processes as conversion to and from 

ammonia, which can influence the overall carbon intensity of hydrogen. Certification is 

conducted through the Korea Energy Economics Institute (KEEI). Operational safety is 

maintained through the oversight of the KGS under the Gas Business Act (Articles 29–35), 

which enforces licensing and regular safety inspections of hydrogen infrastructure.  

3.4 Sustainability Considerations in Commercial 
Finance 

The activation of climate finance is essential for sustainable development. In this context, 

concepts such as climate and green finance have been previously utilized. If climate fi-

nance can be regarded as an academic concept, the “green taxonomy” represents its in-

stitutionalization as a legal concept. Specifically, a green taxonomy provides criteria for 

determining whether economic activities, investment assets, or project characteristics 

qualify as climate-aligned, making it highly relevant for private financial actors. In South 

Korea, this framework is implemented through the K-Taxonomy (Korean Ministry of Envi-

ronment, 2022; Song, 2023)6.  

In December 2021, the Ministry of Environment in Korea announced the draft of the “K-

Taxonomy Guidelines” to prevent greenwashing. K-taxonomy provides clear principles and 

criteria for eco-friendly economic activities that contribute to achieving six environmental 

goals, such as greenhouse gas emission reduction, adaptation to climate change, sustain-

able water conservation, circular economy (recycling), pollution prevention and manage-

ment, and biodiversity protection. Under the K-taxonomy framework, hydrogen-related ac-

tivities are primarily classified as contributing to the greenhouse gas reduction objective. 

Similar to the EU Taxonomy approach, hydrogen activities must demonstrate substantial 

contribution to at least one of the six environmental objectives while ensuring compliance 

with the "Do No Significant Harm" principle for the remaining environmental goals (Korean 

Ministry of Environment, 2022).The K-taxonomy was first enacted in December 2021, de-

fining 69 economic activities, comprising 64 green economic activities and five transitional 

economic activities. In December 2022, the Ministry of Environment announced a revision 

that added nuclear power generation activities, resulting in 74 economic activities, com-

prising 67 green economic activities and seven transitional economic activities (Oh et al., 

2024). 

Under the K-taxonomy framework, proper green economic activities must satisfy three fun-

damental criteria: (i) contribute to the achievement of one or more of the six environmental 

goals (recognition standard), (i i) not cause any serious damage to other environmental 

goals in the process of achieving the set environmental goal (do no significant harm stand-

ard), and (iii) comply with all laws and regulations related to human rights, labor, safety, 

anti-corruption, and destruction of cultural properties (Oh et al., 2024). It categorizes key 

areas, such as hydrogen energy production and storage, the establishment and operation 

of hydrogen transportation infrastructure, and LNG-based blue hydrogen production, as 

significant elements of green taxonomy (ibid.).  However, inclusion in these categories 

does not automatically qualify activities as "green," as all hydrogen-related activities (in 

addition to the other requirements described) must satisfy stringent technical screening 

criteria, including clean hydrogen certification requirements (4 kg CO2 eq/kg-H2) (Korean 

Ministry of Environment, 2022). K-taxonomy applies to both corporations and financial 

 

6
 Existing studies tend to use terms such as climate finance, green finance, low-carbon finance, and sustainable finance inter-

changeably. According to UNEP (2016), climate finance can be defined as financing aimed at reducing GHG emissions within envi-

ronmental finance, and it can be divided into mitigation finance and adaptation finance. The former is sometimes referred to as 

'low-carbon finance,' which involves financing for the purposes of reducing, avoiding, and storing GHG emissions as well as estab-

lishing sinks. On the other hand, adaptation finance refers to financing aimed at building resilience to mitigate the ecologi cal im-

pacts (vulnerability) caused by climate change. Green finance is a broader concept than climate finance, and it refers to financing 

for not only reducing GHGs but also addressing overall environmental issues such as water management and pollution.  
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institutions as a voluntary reference guideline to determine whether thei r economic activi-

ties, assets, projects, or activities are suitable for green classification. Although the guide-

lines are not legally binding, they provide principles and standards for the types of eco-

nomic activities that are considered green activities (Oh et al., 2024).  

K-taxonomy is considered to align with the EU Taxonomy  (Jang, 2022; Oh et al., 2024); 

however, it has several shortcomings compared to its European counterpart. First, the six 

environmental goals established by the EU are explicitly stated in Article 9 of the Taxonomy 

Regulation, whereas K-Taxonomy defines them only through guidelines concerning the 

Ministry of the Environment's responsibilities, which compromises its legal strength. The 

legal basis for K-Taxonomy was provided by the amended “Environmental Technology and 

Industry Support Act” enacted in April 2021. Article 10-4 states that “financial institutions 

should strive to incorporate environmental factors into investment decisions,” referred to 

as “environmental responsible investment.” This indicates that K-taxonomy lacks the nec-

essary enforcement mechanisms to ensure compliance. 

Second, K-taxonomy has limitations in terms of usability. In Korea, only companies issuing 

green bonds verify their compatibility with green taxonomy, resulting in limited utilization 

of K-taxonomy among companies (Oh et al., 2024). This limited utilization reflects K-tax-

onomy's narrow scope as a voluntary guideline primarily targeting green bond issuers and 

financial institutions, though it also applies to large corporations seeking ESG credentials 

and listed companies under emerging disclosure pressures. The limited scope affects 

broader market adoption, as potential users including hydrogen producers, infrastructure 

developers, and equipment manufacturers lack clear incentives to align with K-taxonomy 

standards. As of 2022, only six banks and companies have issued K-taxonomy-aligned 

green bonds worth KRW 640 billion (Korean Ministry of Environment, 2022). For hydrogen 

companies, K-taxonomy is directly relevant as it includes hydrogen production, storage, 

and transportation infrastructure in the green sector, with blue hydrogen temporarily in-

cluded until 2030. Unlike the EU CSRD's mandatory taxonomy alignment disclosure re-

quirements, Korea's K-taxonomy operates as a non-binding guideline without equivalent 

mandatory disclosure obligations, creating a significant regulatory gap compared to Euro-

pean standards. 

Third, climate finance in Korea is primarily centered on public climate finance. Based on 

the “Framework Act on Carbon Neutrality and Green Growth for Coping with Climate Crisis” 

enacted in 2021, the Climate Response Fund was established in 2022, with a projected 

size of 2.62 trillion KRW (approximately USD 1.96 billion) according to the 2025 budget 

plan. The Climate Response Fund was designed primarily for public institutions and state -

owned enterprises with limited direct access to private companies, including private hydro-

gen producers. Private entities must typically partner with public institutions or  utilize indi-

rect financing mechanisms to access these funds (Song, 2023).  

The landscape of how private investments apply to sustainability criteria remains frag-

mented. Private financial institutions in Korea do not systematically follow the K-taxonomy 

guidelines because of their non-mandatory nature. Instead, so far, major private investors 

rely on international frameworks such as the Equator Principles and IFC Performance 

Standards or develop internal ESG frameworks independently (Jang, 2022; Oh et al., 

2024). 

3.5 International Partnerships 

Korea is actively engaged in international partnerships to address these issues and to 

foster a sustainable hydrogen ecosystem. The country is collaborating with nations such 

as Australia, the UAE, Japan, and Saudi Arabia on clean hydrogen initiatives and is also 

participating in global platforms such as the ISO and the International Partnership for Hy-

drogen and Fuel Cells in the Economy (IPHE). While these collaborations have begun to 

address sustainability aspects through carbon intensity certification and safety standards, 

the development of truly comprehensive sustainability criteria remains an ongoing chal-

lenge. For instance, the Korea-Japan Hydrogen Cooperation Dialogue established specific 

working groups on carbon intensity certification and safety standards, with both countries 

confirming that clean hydrogen cooperation is essential for achieving their respective 

NDCs. Domestically, the Hydrogen Economy Committee, chaired by the Prime Minister, 

coordinates policies across ministries with agencies such as the Ministry of Trade, Industry, 

and Energy, the Ministry of Environment, and the Ministry of Land, Infrastructure, and 

Transport, which play key roles in implementation.  
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4 India 

4.1 Sustainability Ambitions and Compliance 
Mechanisms  

While India does not have a legal definition for sustainability, it is practiced through envi-

ronmental laws, biodiversity laws, and the Constitution. For example, the precautionary 

and polluter-pays principles are used to enforce the sustainabili ty principle. The National 

Green Tribunal helps promote sustainability concepts through judicial pronouncements. To 

encourage the general public to practice a sustainable lifestyle, the Prime Minister often 

invokes ancient literature and scriptures to emphasize the importance of protecting nature 

and living in harmony with nature. He affirms that “For India, One Earth, One Family, One 

Future is a commitment.” This commitment is also reflected in national initiatives such as 

“One Earth, One Health” and “One Sun, One World, One Grid” (DD News, 2024).  

During COP 26, 2021, India expressed to intensify its climate action by announcing five 

key targets, referred to as the Panchamrit (five nectar elements):  

1. To achieve 500 GW of non-fossil energy capacity by 2030. 

2. To meet 50 percent of its renewable energy requirements by 2030.  

3. To reduce its total projected carbon emissions by one billion tonnes by 2030 (com-

pared to 2022). 

4. To reduce the carbon intensity of its economy by more than 45 percent by 2030.  

5. To achieve the target of net-zero emissions by 2070. 

The Prime Minister of India asserted that “these ‘Panchamrits’ will be an unprecedented 

contribution of India to climate action.” These five points chart a pathway for India to ad-

vance toward the decarbonization of domestic industries by reducing the use of fossil fuels, 

increasing the adoption of renewable or non-fossil energy sources, creating domestic de-

mands for hydrogen, and ultimately achieving the goal of net zero emissions (Ministry of 

External Affairs, n.d.). Green hydrogen is expected to play a significant role in achieving 

these targets, as outlined in the following. 

Linkage between National Hydrogen Policy and National Climate Policy 

India launched its National Green Hydrogen Mission (NGHM) in August 2021 and, following 

several months of preparatory work, issued a Green Hydrogen/Green Ammonia Policy. The 

policy aims to achieve the goal of producing 5 million tonnes of green hydrogen by 2030. 

With this policy, India announced the use of green hydrogen and green ammonia as a 

future fuel to replace fossil fuels. The production of green hydrogen and ammonia using 

power from renewable energy is “one of the major requirements towards environmentally 

sustainable energy security” in India (PIB Delhi, 2022). 

Additionally, the NGHM, now situated within the Ministry of New and Renewable Energy 

(MNRE), aims to position India as the global hub for the production, usage, and export of 

green hydrogen and its derivatives. This aligns with India’s aim to become Aatmanirbhar 

(self-reliant) through clean energy and serves as an inspiration for the global clean energy 

transition. The mission is expected to contribute significantly to the decarbonization of the 

economy, reduce reliance on fossil fuel imports, and enable India to assume technology 

and market leadership in green hydrogen (MNRE, 2023a). With the implementation of the 

NGHM, India is expected to avoid 50 million metric tons (MMT) of CO2 emissions per 

annum by 2030 (ibid.). By the same year, the production capacity of green hydrogen is 

targeted to reach at least 5 MMT per annum, respectively 15 GW electrolysis capacity. 

Green hydrogen is expected to replace “fossil fuel-derived feedstocks in petroleum refin-

ing, fertilizer production, and steel manufacturing” (ibid., p. 2). Currently, India consumes 

a total of 5 MMT of grey hydrogen, which is expected to be substituted by green hydrogen, 

in turn substantially reducing the country’s carbon footprint.  

Compliance Mechanisms 

The MNRE is responsible for overseeing the implementation of the NGHM and coordinating 

with various ministries and public and private stakeholders as a part of the “Whole Gov-

ernment” approach (MNRE, 2023a). A so-called Empowered Group (EG), comprising key 

government officials under the NGHM, will set a target for replacing fossil fuels with green 
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hydrogen through a step-by-step approach. The MNRE will then develop guidelines and 

monitoring mechanisms in coordination with the Ministry of Petroleum and Natural Gas, 

Department of Fertilizers, and other sectoral ministries to ensure progress across various 

sectors relevant for decarbonisation. The public or corporate sector must submit regular 

progress reports to a designated monitoring agency. Certain obligations have already been 

planned. For example, the Shipping Corporation of India, a public sector unit (PSU), must 

deploy at least two ships to run on green hydrogen or its derivative by 2027. Indian Oil and 

Gas, another PSU that charters approximately 40 vessels, must charter at least one ship 

powered by green hydrogen by 2027 and at least one ship per year thereafter (MNRE, 

2023a). 

The Energy Conservation Act (EC) prescribes legal provisions to enforce consumption tar-

gets for green hydrogen, thereby aiding the government in enforcing a minimum share of 

energy and feedstock consumption from non-fossil fuels. The recent amendment to the 

Energy Conservation Act introduces key provisions (Articles 14 and 14AA) for that, includ-

ing the establishment of a carbon credit trading system, mandatory consumption of a min-

imum share of non-fossil fuels, and the issuance of energy savings certificates. It also 

allows for the voluntary purchase of carbon credits or energy savings certificates under the 

carbon trading framework. The Act also provides penalties for  violations, where both the 

user of the vessel and the manufacturer are liable for monetary fines. The fine is calculated 

based on the consumption of oil and the vehicle unit (ibid.).  

The Green Hydrogen Certification Scheme of India (GHCI), issued in 2025,  governs the 

issuance of green hydrogen certification, compliance monitoring, and imposes penalties 

for violations. The GHCI represents the first legal and policy framework in India that directly 

addresses the production and use of hydrogen. In a country as large and diverse as India, 

with multiple states and provincial governments, the establishment of a centralized hydro-

gen policy is crucial to ensuring coordinated efforts toward achieving the national target of 

5 MMT of green hydrogen and 500 GW of non-fossil fuel capacity by 2030. Twelve states 

of India (Andhra Pradesh, Gujrat, Haryana, Kerala, Madhya Pradesh, Maharashtra, Od-

isha, Punjab, Rajasthan, Tamil Nadu, and West Bengal) have also issued green hydrogen 

policies in support of realizing the aim of India to achieve Net Zero by 2070 (Pal et al., 

2025). These state policies also support investment in green hydrogen projects, and grant 

several direct and indirect financial supports for those projects.  For further details, see 

the “Role of Sustainability Standards and Certifications” section.  

Gaps and Weaknesses in Ensuring Adherence to the Broader Sustainability Criteria  

In terms of hydrogen, the GHCI serves as the implementing framework for green hydrogen 

certification, compliance, and the consequences of violation. It is assumed that any per-

mission granted to establish a hydrogen production facility under the GHCI will be subject 

to compliance with additional applicable environmental laws and regulations governing 

construction and industrial activities. As such, the GHCI does not explicitly incorporate 

broader sustainability criteria; however, adherence to these standards remains essential.  

4.2 The Role of Sustainability Standards and   
Certifications 

Definitions and Standards 

In 2023, India defined green hydrogen as hydrogen produced from renewable energy 

sources, either through electrolysis or by the conversion of biomass (MNRE, 2023c). If 

hydrogen is produced through electrolysis, then to qualify as green hydrogen, “the non -

biogenic gas emissions arising from water treatment, electrolysis, gas purification, drying 

and compression of hydrogen shall not be greater than 2 kg of carbon dioxide equivalent 

per 1 kg of hydrogen (kg CO2 eq/kg-H2), taken as an average over 12-month period.” The 

same applies for green hydrogen produced from biomass feedstocks, where “greenhouse 

gas emissions arising from biomass processing, heat/steam generation, conversion of bi-

omass to hydrogen, gas purification, and drying and compression of hydrogen”  must be 

taken into account. The Indian government further explains that “renewable energy” used 

for the production of hydrogen may also “include such electricity generated from renewable 

sources which is stored (“banked”) in an energy storage system, or s tored with the grid in 

accordance with the applicable regulations” (MNRE, 2025). Notably, stakeholders may pro-

pose alternative production pathways, which will be assessed by a technical committee for 

potential future considerations (Point 6.3 of the scheme).  
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For green hydrogen producers seeking to access government incentives or to market their 

hydrogen as “green” within India, obtaining a final Certificate under the certification scheme 

(see below) is mandatory. This requirement also applies in cases where the production 

facility supplies both domestic and export markets (final certificate for both required). Cer-

tification is not required when the entire production is set to be exported. Producers with 

an annual green hydrogen production capacity of less than 10 tonnes are exempt from the 

aforementioned certification requirements.  

GHG and Sustainability Standards 

To specify all these requirements, India issued a draft of the Green Hydrogen Certification 

Scheme of India (GHCI) in 2024. Following a public consultation period, the GHCI was 

launched in April 2025 and now serves as the central regulatory framework for hydrogen, 

covering all aspects of its production, including processes such as compression and puri-

fication, within a well-to-gate system boundary (MNRE, 2025). The overall purpose of the 

Green Hydrogen Certification scheme is to establish a ‘Guarantee of Origin’ (GO) system, 

ensuring transparency and authenticity of the production process of green hydrogen. The 

issued certificate will generally contain ‘a unique identification for each 100 kg of hydrogen 

produced, specifying project details, production year, and emission intensity values’ 

(MNRE, 2025). This certificate is both non-transferable and non-tradable, and cannot be 

used to claim emission-reduction credits (ibid.). However, this certificate can be used to 

demonstrate the replacement of fossil fuels with green hydrogen, such as in the steel in-

dustry. 

Enforcement and Compliance Mechanisms  

According to the GHCI, two types of certificates may be issued: a provisional and a final 

certificate. The provisional certificate is voluntary and automatically generated when a 

green hydrogen producer applies through a Green Hydrogen Portal. The provisional certif-

icate will only “report” that the hydrogen produced during a specified period is “green.” It 

is to be noted that the product’s overall carbon footprint will not be mentioned on the pro-

visional certificate. However, if a claim is being made that the green hydrogen shall be 

labelled as such and produced in India, such a final certificate is mandatory. Accordingly, 

the final certificate confirms two key aspects: (1) the hydrogen qualifies as green, and (2) 

it is produced within India. If an applicant wishes to claim the use of renewable energy for 

the production of green hydrogen, carbon credits or renewable energy certificates 7 will not 

be considered as valid proof for the GHCI. However, electricity may be counted as fully 

renewable if Power Purchasing Agreements with RE producers have been concluded. If  

electricity from sources other than renewable energy is used for electrolysis in hydrogen 

production, the associated GHG emissions will be included in the total GHG emission in-

tensity boundary (MNRE, 2025). The final certificate also indicates that, according to the 

definition of green hydrogen, renewable energy sources and the CO2 emissions were 

within the approved limit of 2 kg equivalent.  

Compliance with the requirements is verified through an annual audit conducted by Ac-

credited Carbon Verifiers, who are accredited by the Bureau of Energy Efficiency (Byrtus, 

2025). The MNRE reserves the right to conduct additional random audits. As part of the 

monitoring process, a green hydrogen producer must prepare a comprehensive plan for 

GHG emission quantification and monitoring. All data from the production to the consump-

tion of green hydrogen must be maintained by the producer. For transparency, green hy-

drogen producers should maintain data on the final use of hydrogen produced, sold, or 

even converted into hydrogen carriers for further use or transportation purposes. The GHCI 

initially proposed imposing substantial monetary penalties for violations of its require-

ments; however, these were removed in the final certification documentation. Instead, other 

measures for enforcing compliance with the certification scheme have been introduced. 

For a first violation, a green hydrogen producer’s certificate may be withdrawn. If a second 

violation occurs within three years of the first, the producer will be ineligible to apply for 

the certificate in the next cycle. In the event of a third violation, the producer may be barred 

from applying for the certificate for a specified period, and additional measures may be 

implemented through a future executive order (MNRE, 2025; sect ion 15.3). While monetary 

penalties have been removed for the time being, their initial inclusion underscores the 

government’s commitment to strictly enforce the conditions of the green hydrogen certifi-

cate. 

 

7
 Renewable Energy Certificates are tradable instruments issued to renewable energy generators for each 1 MWh of electricity deliv-

ered to the grid. They represent the environmental attribute of renewable power, independent of its physical consumption, and  pro-

vide verifiable proof that renewable energy has been produced. Unlike Power Purchase Agreements, which are contracts for the 

actual supply of renewable electricity, RECs convey only the attribute, not the power itself.  
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Broader Sustainability Aspects  

In India, current hydrogen-related rules, regulations, and policies primarily focus on green-

house gas emissions and do not comprehensively address broader sustainability consid-

erations. For example, the possession of a certificate under the GHCI does not constitute 

statutory clearance for the establishment of a green hydrogen plant. However, indirect ref-

erences to such aspects can be observed within other existing frameworks.  

For establishing a green hydrogen plant, obtaining other statutory approvals—such as en-

vironmental clearances—is mandatory, as the green hydrogen certificate alone is insuffi-

cient. As a part of environmental impact assessment, socio-economic impact on local com-

munity and health risk assessment of the surrounding population are important factors to 

consider (HECS, 2025). Compliance with applicable environmental regulations remains 

essential, reflecting the government’s effort to incorporate sustainability considerations 

through environmental law. For instance, financial institutions assessing green hydrogen 

project loans require evidence of water procurement certificates and operational clear-

ances from state pollution control boards. 

While these requirements address certain sustainability elements, broader aspects —such 

as social impacts on local communities—have yet to be considered comprehensively.  

4.3 Integration of Sustainability Criteria in Public 
Funding Schemes 

Sustainability Criteria in Public Funding Programs 

According to the NGHM, two types of public (government) funding schemes have been 

launched under the Strategic Interventions for Green Hydrogen Transition (SIGHT). The 

first category supports the domestic production of electrolyzers, while the second (which 

will be focused on in the following) provides incentives to support the production of green 

hydrogen. The incentive-based funding targets early-stage innovators and provides risk-

free incentives to early movers in the sector. The initial budget for green hydrogen produc-

tion is allocated at 13,050 crore (~$1.47 billion USD) (MNRE, 2023b). Funds are disbursed 

through a transparent bidding process. The MNRE delegated the implementation of this 

funding scheme to the Solar Energy Corporation of India (SECI; ibid.). This funding scheme 

prescribes conditions and eligibility for bidders. Accordingly, compliance with the National 

Green Hydrogen Standard and thus the above-mentioned GHG emission threshold (no 

more than 2 kg CO2e per kg H2) is required (MNRE, 2023b, section 5.2). The Green Hy-

drogen Certification Scheme of India (GHCI, see Chapter 4.2) will serve as the mechanism 

for demonstrating compliance (MNRE, 2023b; section 5.2; MNRE 2025; section 14.6.1). 

Besides that, both funding schemes do not include any broader sustainability requirements 

for eligibility or winning of bids. However, the scheme requires obtaining clearances and 

approvals from relevant Government departments and local bodies, including those related 

to environmental matters, along with the submission of quarterly progress reports on pro-

ject development (SECI, 2023). 

At present, India has not introduced any tax policy specifically targeted at hydrogen pro-

jects. However, the NGHM has ensured that some incentives could be provided for the 

power purchase agreement to use energy from renewable sources and the inter -state 

transmission of such energy (electricity). Some stakeholders have suggested some 

measures akin to US hydrogen tax credits, and a reduction in the Goods and Services Tax 

and import duties. However, the official notifications have not yet been issued on these 

fronts (Pal et al., 2025). Currently, the government’s focus is to support the green hydrogen 

industry and production by providing subsidies rather than generating revenue fro m this 

industry and business. Financing from Indian development finance institutions has not yet 

been widely adopted; however, India has attracted significant attention and support from 

international institutions such as the World Bank and the European Investment Bank (EIB). 

Generally, as of mid-October 2025, two companies manufacture electrolyzers, while four 

projects are under construction or expansion. Sixteen additional projects have been an-

nounced so far. Concurrently, fourteen green hydrogen production projects have been ap-

proved and commissioned, while there is one demonstration project and four projects cur-

rently under construction. An additional 137 projects have been announced or are in the 

planning phase, according to the Project Database of the Government of India (MNRE, 

n.d.).  
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Monitoring and Enforcement Mechanisms 

According to the GHCI, the SMC was established to oversee all projects related to green 

hydrogen, including the Green Hydrogen Certification Scheme. This monitoring committee 

is led under the chairmanship of the Secretary from MNRE, and comprises representatives 

from the MNRE, MOP, MoPNG, and experts from other organizations, as may be required 

for this purpose. The SCM is required to periodically review the implementation status of 

the scheme. The committee will further facilitate and recommend measures to resolve dif-

ficulties observed during the implementation of the scheme. As the scheme is still in its 

early stages, further insights into the committee’s functioning and its impact on  implemen-

tation will emerge over time.  

4.4 Sustainability Considerations in Commercial 
Finance  

Similar to the Government of India, its related ministries, and other stakeholders, private 

financial institutions—including commercial and investment banks—are increasingly 

adopting policies to promote the sustainability of hydrogen. In the following section, how-

ever, the focus will be on the approaches of two major public sector banks. These institu-

tions are particularly influential in setting benchmarks for the sector, not only because of 

their policy alignment but also due to their scale and market presence.  

The State Bank of India (SBI), one of India’s largest commercial banks (publicly owned by 

the Government of India), adopts an Environmental, Social, and Governance (ESG) frame-

work for its financial activities (SBI, 2023). Although the bank does not have a hydrogen -

specific loan scheme, it contributes to the Sustainable Development Goals by financing 

initiatives under its broader ESG framework, including support for sectors such as biofuel 

projects, green car loans, solar photovoltaic pump sets, and grid -connected rooftop PV 

projects. While granting loans, the SBI evaluates its borrowers based on the ESG criteria 

as a mandatory part of the loan approval process. Eligible renewable energy projects in-

clude solar power on the ground or roof connected to a grid, hydro energy, wind energy, 

waste-to-energy projects with direct emissions below 100 g CO2 eq/kWh, and bioenergy 

for electricity generation, with life-cycle emissions of less than 100 g CO2 eq/kWh). Clean 

transportation projects support vehicles running on hydrogen or EV (SBI, 2023). The SBI 

monitors projects throughout the loan lifecycle. If a project fails to meet the ESG criteria 

or a fund is divested into another area, the project is removed from the designated cate-

gory, and the remaining available funds may be allocated to other eligible projects. Each 

project must demonstrate its impact—for example, by showing annual GHG emissions are 

reduced or avoided (tCO2 eq p.a.), the annual generation of renewable energy, and the 

capacity of renewable energy plants constructed (SBI, 2023). As of the writing of this paper, 

no hydrogen-specific criteria within SBI were identified.  

4.5 International Partnerships 

Since the inception of the NGHM, India has been active at the domestic and international 

levels to showcase its prowess and learn from the experiences of other countries. The 

NGHM has coordinated with the Ministry of Foreign Affairs to forge partnerships with inter-

national organizations and foreign countries with similar interests. India selected Germany 

as its first partner for growth in the green hydrogen sector. This message was unequivo-

cally stated by the Prime Minister of India and the German Chancellor in their  joint state-

ments. The motto of this friendship and cooperation is “Growing Together with Innovation, 

Mobility, and Sustainability,” and with a particular focus on “climate action and sustainable 

development,” which will be the driving force of this cooperation among other things (PIB 

Delhi, 2024). For example, India set up the Indo-German Green Hydrogen Task Force, 

supported by the Indo-German Energy Forum, to develop an Indo-German Green Hydrogen 

Roadmap, released in October 2024 (MNRE & The Federal Government of Germany, 

2024). The roadmap includes cooperation on sharing knowledge and experiences in regu-

lations, standards, and safety procedures, as well as sustainability criteria and certification 

schemes for green hydrogen and for green hydrogen among other things (Indo-German 

GHR, 2024). The SECI and H2Global Stiftung signed an MOU to promote green hydrogen 

initiatives (SECI-H2, 2024). This MOU will provide India with market-based insights to po-

sition itself as a green hydrogen exporter by working together to design joint-tender con-

cepts. India also organized the International Conference on Green Hydrogen in 2023 and 

2024, bringing together global stakeholders to exchange knowledge, innovations, and ad-

vancements (MNRE, 2024). At the World Hydrogen Summit 2024, the NGHM established 
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the largest pavilion to showcase India’s mission towards green hydrogen. India celebrates 

World Hydrogen and Fuel Cell Day (October 8) to promote the boundless possibilities of 

hydrogen as a source of green and sustainable energy by organizing an event that brings 

together experts from academia, industry, and government on the eve of the day. India 

takes pride in having spearheaded the establishment of the International Solar Alliance, a 

global alliance comprising 105 countries. 

India has adopted a comprehensive approach towards realizing the goal of the Green Hy-

drogen Mission. Significant progress has been made in this regard in the short term. The 

true test will lie in the successful implementation of the approved projects and their ability 

to meet the long-term goals. However, the cost of producing green hydrogen remains high, 

making it currently unaffordable for India’s industrial sectors. Therefore, as technology ad-

vances, the Indian government must actively pursue strategies to reduce costs, making 

this new energy source accessible and affordable for the broader population.  
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5 Comparative Analysis: 
Sustainability in          
Hydrogen Governance in 
Japan, South Korea and 
India 

This section provides a comparative analysis of hydrogen governance in India, South Ko-

rea, and Japan, reviewing similarities and differences and highlighting key strengths as 

well as gaps in the governance frameworks. 

5.1 Synthesis of Country Analyses  

Japan 

Japan’s approach to hydrogen sustainability is characterized by a comprehensive, long-

term vision that emphasizes both domestic production, imports, and international collabo-

ration. The country’s hydrogen strategy is driven by the aim of reducing its reliance on 

fossil fuels, enhancing its energy security, and becoming a global leader in hydrogen tech-

nology. Among other things, hydrogen and ammonia co-firing with fossil fuels is being tar-

geted as a transitional approach to reducing GHG emissions in the domestic power sector.  

Policy Drivers: Energy security, industrial competitiveness, decarbonization, and interna-

tional leadership are the primary drivers of Japan’s hydrogen strategy.  

Specific Hydrogen Targets and Focus: Japan was the first country to publish a national 

hydrogen strategy (2017). Current supply targets for low-carbon hydrogen are 3 Mt/year 

by 2030, 12 Mt/year by 2040, and 20 Mt/year by 2050. The Hydrogen Society Promotion 

Act (May 2024) provides an integrated legal framework to advance low-carbon hydrogen 

and its derivatives. Japan’s approach combines domestic efforts with an emphasis on hy-

drogen and derivative imports. Recognizing its limited domestic renewable energy capac-

ity, Japan emphasizes the importance of securing a reliable supply of hydrogen from over-

seas. This necessitates the development of robust international supply chains and the im-

plementation of effective monitoring and verification mechanisms.  

Sustainability Standard and Certification: While Japan lacks a formal certification scheme, 

the government has defined carbon intensity thresholds for low-carbon hydrogen and var-

ious derivatives - e.g., at 3.4 kg CO2eq/kg H2 for hydrogen and for at 0.87 kg CO2eq/kg 

NH2 for ammonia (well-to-gate, pathway-neutral). 

Sustainability in Public Funding Schemes:  The government provides significant support for 

low-carbon hydrogen through a Contract-for-Difference program (covering domestic and 

overseas projects) and hydrogen hub development schemes. Funding is conditional on an 

emissions intensity below 3.4 kg CO2eq/kg H2. Apart from domestic environmental legis-

lation, the scheme also cites a number of additional, mostly voluntary, criteria, such as the 

encouragement of local economic benefits. The criteria are applicable to domestic and 

overseas projects. Additionally, Japanese development finance institutions, such as the 

Japan Bank for International Cooperation (JBIC), apply internationally aligned environmen-

tal and social policies when providing financial support for hydrogen projects. While these 

policies address broader sustainability considerations, specific guidelines for hydrogen are 

not in place. 

Sustainability in Commercial Finance:  There are no hydrogen-specific approaches to in-

corporate sustainability considerations in commercial financing so far. Nonetheless, com-

mercial banks in Japan are increasingly adopting ESG frameworks in their due diligence, 

though many details of these approaches are not publicly available.  
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Domestic Environmental Regulation: The Japanese Environmental Impact Assessment 

(EIA) Act governs the management and mitigation of environmental impacts. While it does 

not include hydrogen-specific guidance, it remains relevant for domestic hydrogen pro-

jects. 

Synthesis: The central eligibility for receiving public funding is a greenhouse gas (GHG) 

emission threshold of 3.4 kgCO2eq/kg H2. The scheme applies a well-to-gate boundary 

and is technology-neutral, meaning it does not prescribe specific production pathways.  

Consequently, certain emissions - such as emissions from transport, storage, and conver-

sion or reconversion processes, as well as hydrogen and energy losses along these stages 

- are not considered. The exclusion of these factors may lead to an underestimation of the 

actual carbon intensity. This means that the climate benefits of hydrogen use are subject 

to an important degree of uncertainty For instance, Japan plans to use ammonia for co -

firing in fossil fuel power plants to generate electricity. When using imported ammonia, the 

net climate impact of such applications requires careful assessment. Broader sustainab ility 

considerations are indirectly addressed through national environmental legislation. For im-

ported hydrogen, the government does not impose additional environmental or social cri-

teria. 

South Korea 

South Korea’s approach to hydrogen sustainability is characterized by a strong emphasis 

on technological innovation and quantifiable metrics. The country’s hydrogen strategy is 

driven by the goal to become a global leader in hydrogen technology and to reduce its 

reliance on fossil fuels. 

Policy Drivers: Industrial competitiveness, energy security, and decarbonization are the 

primary drivers of South Korea’s hydrogen strategy.  

Specific Hydrogen Targets and Focus: South Korea’s First Basic Plan for the Hydrogen 

Economy (2021) sets clean hydrogen consumption targets of 3.9 Mt by 2030 and 27.9 Mt 

by 2050. In 2050, the government expects that ~80% of hydrogen will be imported. It places 

a strong focus on usage in industries and for fuel cell electric vehicles.  

Sustainability Standard and Certification: South Korea implements carbon-intensity thresh-

olds across four grades, with a maximum emission limit of 4kg CO2 per kg of hydrogen, 

based on a well-to-gate assessment. The scheme focuses on GHG emissions, without pre-

scribing production technologies or addressing wider environmental and social criteria. 

Sustainability in Public Funding Schemes: Substantial government support has been 

planned to be disbursed through contracts-for-difference style auctions under the Clean 

Hydrogen Portfolio Standard (CHPS). Under the scheme, funding has been allocated for 

electricity co-generated from hydrogen or ammonia certified under the Clean Hydrogen 

Certification System. Project evaluation includes price- (60%) and non-price criteria (40%), 

including the emission intensity of the hydrogen supplied (graded from levels 1 to 4 under 

the certification system). The non-price criteria also include resident acceptance and pro-

ject progress as indicators of social sustainability. The total supported capacity of the pro-

gram was capped at 3,000 GWh. It should be noted, however, that the second round of 

tenders was cancelled in October 2025 without specifics on how the program will proceed 

going forward. Additional public funding instruments - offered by the Export-Import Bank of 

Korea, Korea Development Bank, Industrial Bank of Korea, and the Korea Credit Guaran-

tee Fund - are linked to internationally recognized sustainability frameworks, such as the 

Equator Principles. However, dedicated financing for hydrogen projects remains limited.  

Sustainability in Commercial Finance: South Korea has developed a national sustainable 

finance taxonomy (K-Taxonomy), partly modelled on the EU framework, with dedicated 

provisions for hydrogen. Eligible hydrogen must meet certification criteria, follow the “Do 

No Significant Harm” principle across environmental objectives, and comply with human 

rights, labor, and safety standards. While comprehensive, the K-Taxonomy remains largely 

voluntary. 

Domestic Environmental Regulation: Like many other countries, South Korea has environ-

mental impact assessment (EIA) legislation in place. While the legislation does not provide 

hydrogen-specific guidance, it remains relevant for domestic hydrogen projects, particu-

larly for large-scale projects supported under the Clean Hydrogen Portfolio Standard 

(CHPS), which are required to conduct an EIA.  
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Synthesis: South Korea’s strategy relies heavily on imported hydrogen, and the govern-

ment provides financial support for its use in electricity generation. This support requires 

certification under the Clean Hydrogen Certification System. However, the certification ex-

cludes certain emissions, such as those from transport, storage, and conversion or recon-

version processes, as well as hydrogen and energy losses along the supply chain. As a 

result, the actual climate benefits of these imports are subject to a degree of uncertainty. 

Additionally, it should be noted that the broader objectives of the government under this 

scheme, such as accelerating the development of the hydrogen economy in Korea, partic-

ularly on the demand side, and promoting industry and fuel cell adoption toward a partial 

transition to a hydrogen-based economy, are also important. Apart from the resident ac-

ceptance criterium applied to power generation projects in Korea’s public funding scheme 

(CHPS) - which applies only to electricity production using hydrogen or ammonia and is 

not specific to the hydrogen value chain - broader sustainability considerations currently 

do not play a role. For domestic projects, environmental impacts are addressed through 

national environmental regulation. 

India 

India’s approach to hydrogen sustainability combines existing national environmental reg-

ulations with newly developed, hydrogen-specific governance measures. The government 

builds on established laws governing air and water quality while introducing targeted reg-

ulations to address the unique challenges and opportunities of hydrogen. This flexible 

framework aims to support rapid implementation while reducing bureaucratic hurdles.  

Policy Drivers: National climate targets (Net Zero by 2070), the need for energy security, 

and the desire to foster economic growth are the primary drivers of India’s hydrogen strat-

egy. 

Specific Hydrogen Targets and Focus: The National Green Hydrogen Mission, launched in 

2021, sets a target of producing 5 million tonnes of green hydrogen (based on electrolysis 

with renewable energy or biomass) annually by 2030, supported by an electrolysis capacity 

of 15 GW. The strategy emphasizes domestic production with the ambition to also develop 

export capabilities. 

Sustainability Standard and Certification: India’s Green Hydrogen Certification Scheme 

(GHCS) forms a core element of the national hydrogen policy. It defines green hydrogen 

as electrolytic hydrogen produced from renewable or biomass-based sources (12-month 

average) with a well-to-gate emission intensity 2 kg CO2 eq/kg H2. Certification is manda-

tory for hydrogen labelled as green, including when only part of a facility’s output is in-

tended for export. A certificate is not required only if all production is exported as green 

hydrogen. While the scheme establishes clear metrics for greenhouse gas emissions and 

an ambitious benchmark, it does not address broader environmental or social sustainability 

criteria.  

Sustainability in Public Funding Schemes:  The government has launched substantial fund-

ing programs linked to GHCI compliance. These incentives target both green hydrogen 

production (based on electrolysis and biomass) and electrolyser manufacturing. The inte-

gration of wider sustainability considerations into funding schemes remains limited.  

Sustainability in Commercial Finance: The State Bank of India (SBI), one of India’s largest 

commercial banks (publicly owned by the Government of India), adopts an Environmental, 

Social, and Governance (ESG) framework for its financial activities. Although the bank 

does not have a hydrogen-specific loan scheme, it contributes to the Sustainable Devel-

opment Goals by financing initiatives under its broader ESG framework. The role of ESG 

frameworks in Indian commercial banks more broadly are not discussed in the  report. 

Domestic Environmental Regulation: Like other infrastructure development projects, hy-

drogen projects require environmental clearances in accordance with national legislation, 

which may include the conduct of an Environmental Impact Assessment (EIA). 

Synthesis: India places an explicit emphasis on green hydrogen from electrolysis and bio-

mass, which is supposed to replace fossil fuels in petroleum refining, fertilizer and steel 

production. Its GHCI has been developed to ensure compliance with a stringent GHG emis-

sion threshold, while guaranteeing the origin of the hydrogen. Despite challenges related 

to land availability and water scarcity, these are not explicitly addressed in the govern-

ment’s hydrogen policy. Given its focus on domestic hydrogen production rather than im-

ports, all government-supported hydrogen projects are subject to domestic environmental 

legislation, which addresses, among other matters, water-related issues. Overall, the 
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country’s renewable energy potential and its commitment to developing a green hydrogen 

sector provide important opportunities for decarbonization and local value creation.  

5.2 Comparative Analysis and Conclusions  

Table 8 below provides a comparative overview of the study’s results for the three coun-

tries. They have all developed hydrogen strategies reflecting national priorities, demon-

strating progress in governance, target-setting, and market development. Across all three 

countries, energy security and decarbonization are central drivers of hydrogen develop-

ment, with India emphasizing economic growth, South Korea industrial competitiveness, 

and Japan international leadership. Ambitious hydrogen targets are in place in each coun-

try:  

◼ India aims to produce 5million tons of green hydrogen annually by 2030, primarily 

from renewable-based electrolysis; 

◼ South Korea targets annual clean hydrogen consumption of 3.9 million tons by 2030 

and 27.9 million tons by 2050; 

◼ Japan plans to develop a total low-carbon hydrogen supply from 3 million tons in 2030 

to 20 million tons by 2050. 

All three nations prioritize carbon intensity as the primary metric for assessing hydrogen 

sustainability. Their approaches, however, differ significantly. India emphasizes green hy-

drogen, from renewable electricity and biomass, and has established an ambitious, inter-

nationally benchmarked GHG emissions threshold, surpassing that of the European Union 

in stringency. In Japan and South Korea, where imports are supposed to play a major role, 

the climate benefits of hydrogen are subject to a degree of uncertainty. Emissions from 

transport, storage, and (re-) conversion, as well as the impact of hydrogen or energy losses 

throughout the value chain, are not accounted for. Furthermore, unlike the EU’s regulatory 

framework, end-users are not required to demonstrate the GHG savings compared to the 

existing fossil fuel alternative. 

Certification and standards frameworks differ across countries. South Korea employs a 

technology-neutral system based on multiple carbon intensity thresholds, while Japan des-

ignates a single threshold. India, by contrast, restricts eligibility to electrolytic (using re-

newable energy) and biomass-based hydrogen and applies a stringent GHG limit of 2 kg 

CO2 eq/kg H2 under the Green Hydrogen Certification Scheme of India (GHCI) - repre-

senting an internationally ambitious benchmark. Public funding is tied to compliance with 

these thresholds in all countries. 

South Korea’s funding scheme stands out due to the inclusion of resident acceptance as 

a criterion to determine eligibility. Notably, the programme is intended to support electricity 

generation using hydrogen or ammonia, rather than hydrogen production directly. Hence, 

the resident acceptance requirement applies to power generation in Korea and does not 

extend to hydrogen production. Note that in mid-October 2025, the government suspended 

the second tender, leaving the program’s future and any new tender’s details uncertain. 

Japan's hydrogen government funding does not impose any additional sustainability re-

quirements beyond those already applicable in the jurisdictions where the projects are 

implemented. 

In the realm of financing, South Korea leads with its comprehensive K-Taxonomy, which 

provides guidance for private sector investment, albeit on a largely voluntary basis. In 

comparison, India and Japan currently maintain more nascent frameworks. Development 

banks also support hydrogen projects in the Asia-Pacific, notably those in South Korea and 

Japan. The Korea Development Bank (KDB) applies the Equator Principles, categoriz ing 

projects by environmental and social risk, prohibits financing new coal power plants, and 

provides transition finance for clean energy. Similarly, the Export -Import Bank of Korea 

(KEXIM) follows a sustainable finance framework aligned with global ESG s tandards. Sim-

ilarly, Japan’s international development bank, the Japan Bank for International Coopera-

tion (JBIC), employs a comprehensive, internationally aligned due diligence framework be-

fore, during, and after financing the projects it supports.  

Overall, broader sustainability considerations - including biodiversity, water resource man-

agement, land use, social impacts, and local value creation - are not embedded in hydro-

gen-specific guidelines or requirements. Economic and technological objectives are ac-

tively pursued, yet the integration of comprehensive sustainability criteria continues to pre-

sent a significant challenge. Domestically, these dimensions may be addressed by existing 

environmental legislation as well as policies aimed at promoting socio-economic develop-

ment and economic growth. Given their strong focus on imports, hydrogen governance in 
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Japan and South Korea exhibits an important gap when it comes to the consideration of 

sustainability in projects promoted overseas, where such environmental  and social safe-

guards may not be in place. 

T A B L E  8 :  C O M P A R A T I V E  A N A L Y S I S  O F  S U S T A I N A B I L I T Y  G O V E R N A N C E  A P -

P R O A C H E S  I N  J A P A N ,  S O U T H  K O R E A ,  A N D  I N D I A  

Aspect Japan South Korea India 

Policy Drivers Energy security, industrial 

competitiveness, decar-

bonization, and interna-

tional leadership  

Energy security, industrial 

competitiveness, and decar-

bonization 

National climate targets, energy 

security, and economic growth  

Specific 

Hydrogen    

Targets and 

Focus 

3 Mt/year by 2030; 12 

Mt/year by 2040; 20 

Mt/year by 2050. Low-car-

bon hydrogen domesti-

cally produced and im-

ported. 

3.9 Mt/year by 2030; 27.9 

Mt/year by 2050 (clean hy-

drogen) with ~80 % imports  

5 Mt green hydrogen/year by 

2030; 15 GW electrolysis; do-

mestic use and export 

Sustainability 

Standard and 

Certification 

No formal certification 

scheme in place; low-car-

bon hydrogen defined by 

thresholds (3.4 kg 

CO₂eq/kg H₂, 0.87 kg 

CO₂eq/kg NH₃), well-to-

gate, pathway-neutral, 

compliance with thresh-

olds required to access 

government funding. 

Clean Hydrogen Certifica-

tion System – 4 grades 

(Grade 1: 0–0.10, Grade 2: 

0.11–1.00, Grade 3: 1.01–

2.00, Grade 4: 2.01–4.00 kg 

CO₂e/kg-H₂); well-to-gate, 

pathway neutral; certificate 

required to access govern-

ment funding. 

Green Hydrogen Certification 

Scheme of India (GHCI): 2 kg 

CO₂eq/kg, well-to-gate; requires 

renewables-based electrolysis or 

biomass-based pathway; certifi-

cate required to access govern-

ment funding. 

Sustainability 

in Public Fund-

ing Schemes 

Contracts-for-difference 

and H2 hub programs for 

H2 production; mandatory 

intensity cap (≤3.4 kg 

CO₂eq/kg H₂),  some vol-

untary local benefits. No 

additional sustainability 

requirements, beyond 

those of the host country, 

are imposed when public 

funding supports overseas 

projects. 

Contracts-for-difference for 

electricity co-generated 

through clean hydrogen/ 

ammonia (CHPS)*; funding 

conditional on hydrogen cer-

tification compliance. Resi-

dent Acceptance is a crite-

rion assessed for the power 

generation projects during 

the evaluation procedure.  

National funding schemes 

(SIGHT-Programme) linked to In-

dia’s definition of ‘green hydro-

gen’ and to the national certifica-

tion scheme (GHCI).  

Sustainability 

in Commercial 

Finance 

Japanese development 

banks adopt rigorous due 

diligence procedures 

aligned with international 

standards. 

K-Taxonomy with hydrogen 

provisions; comprehensive 

but largely voluntary; Equa-

tor Principles adopted by the 

Korea Development Bank  

Limited information available re-

garding commercial hydrogen fi-

nance and sustainability provi-

sions. 

Domestic      

Environmental 

Regulation 

National environmental 

regulation relevant for do-

mestic hydrogen projects, 

without providing hydro-

gen-specific provisions. 

National environmental reg-

ulation relevant for domestic 

hydrogen projects, without 

providing hydrogen-specific 

provisions. Large-scale pro-

jects are required to conduct 

an EIA. 

National environmental regula-

tion relevant for domestic hydro-

gen projects, without providing 

hydrogen-specific provisions. 

*In mid-October 2025, the government announced the suspension of the second tender. It 

remains uncertain whether the program will continue and which characteristics a potential 

new tender may have. 
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