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I. Introduction  
The trajectory of hydrogen policy in the 

European Union (EU) and the United States 

(US) over the past half-decade (2019-2025) 

reveals a rapidly developing, if at times 

fragmented, legal framework emerging at the 

 
1 Hydrogen is not often found in its natural form, so that 
it needs to be produced using another power source. For 

purposes of this article, where the term hydrogen is 

intersection of energy transitions and climate 

mitigation. Hydrogen1 is seen to play a role in 

strategies for decarbonising sectors that are 

most resistant to conventional electrification. 

Yet this shift has been neither linear nor 

uncontested. Rather, it reflects a confluence of 

used, it refers to renewable and / or low-carbon forms of 
hydrogen, unless the context indicates otherwise.  
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Globally, renewable and low-carbon hydrogen is attracting popularity for 

reducing greenhouse gas emissions in hard-to-abate sectors. This article 

employs comparative legal analysis to examine regulatory frameworks 

governing hydrogen in the EU and the US over the past five years, 

interrogating climate goals as drivers for hydrogen sector development. 

Initially characterised by divergent approaches, with the EU emphasising 

renewable hydrogen through its RFNBO framework and the US adopting 

technology-neutral definitions, both jurisdictions are now converging 

towards broader low-carbon pathways, reflecting shifting priorities driven 

by amongst others political and geopolitical pressures. 

 

The article investigates whether, inter alia, (i) climate goals drive hydrogen 

market creation; (ii) renewable-only hydrogen can emerge absent climate 

targets; and (iii) current low-carbon hydrogen frameworks can deliver on 

climate objectives whilst balancing energy security and geopolitical 

considerations. It also looks at the possible effect of the ICJ Advisory Opinion 

on Climate Change on the hydrogen economy. The findings contribute to a 

more comprehensive understanding of the relationship between climate 

policy and hydrogen regulation, demonstrating that climate goals are 

catalysts for renewable and low-carbon hydrogen market development. 
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motivations, such as climate mitigation, 

industrial competitiveness, job creation, 

energy security, and technological leadership, 

mediated through legal frameworks that 

embed hydrogen within broader economic, 

climate and geopolitical strategies. 

 

Industrial processes requiring extreme heat, 

long-distance aviation and maritime 

transport, and the provision of seasonal 

energy storage all present challenges that 

direct electrification cannot readily address. 

Hydrogen offers a potential solution to these 

hard-to-abate sectors, whilst simultaneously 

serving functions in grid balancing and system 

integration2 that become more critical as 

renewable electricity generation expands. 

Consequently, the legal instruments 

governing hydrogen have a role as 

mechanisms for implementing broader 

climate commitments. 

 

The European Climate Law’s3 binding 

commitment to a 55% net greenhouse gas 

(GHG) reduction by 2030, alongside the 

proposed 90% net GHG emission reduction for 

20404 (both compared to 1990 levels), creates 

direct legal pressure that permeates sectoral 

instruments. The US, on the other hand, 

articulated climate ambitions, including the 

aim to achieve net-zero by 2050, through 

Nationally Determined Contributions (NDC),5 

Executive Orders6 and the US’ 2021 Long-

Term Strategy,7 rather than binding statutory 

obligations. However, these climate ambitions 

were all drafted under the previous Biden 

administration. The recent start of the process 

of withdrawal from the Paris Agreement8 

 
2 Pinto, Jaqueline. “Framework Conditions for Hydrogen 
Valleys in the EU: Understanding Legal Barriers to Cross-
Sectoral Regulation.” Global Energy Law and 

Sustainability (forthcoming). 
3 Regulation (EU) 2021/1119 [2021] OJ L243, pp. 1-17. 
4 European Commission Proposal COM(2025) 524 Final, 
2 Jul. 2025. 
5 US 2035 Nationally Determined Contribution. Report 

Submitted to the United Nations Framework Convention 
on Climate Change, Dec. 2024. 
6 Executive Order No. 14008, Tackling the Climate Crisis 

at Home and Abroad, 27 Jan. 2021. 
7 The Long-Term Strategy of the United States: Pathways 
to Net-Zero Greenhouse Gas Emissions by 2050. The 

White House, 2021. 

under the new administration introduces 

considerable uncertainty regarding the 

durability of federal climate commitments, 

even as the underlying legislative architecture 

of hydrogen support remains, to some extent, 

nominally intact. 

 

The legal treatment of hydrogen in these two 

jurisdictions has followed different 

trajectories. The EU initially adopted what 

might be characterised as a renewables-first 

approach, focusing regulatory attention on 

renewable fuels of non-biological origin 

(RFNBOs), discussed below. This framework 

reflects a commitment to ensuring that 

hydrogen production contributed to 

decarbonisation moving away from demand 

for fossil-generated electricity. More recently, 

however, EU policy has exhibited a notable 

shift towards accommodating a broader 

category of ‘low-carbon’ hydrogen. This 

evolution reflects, in certain respects, the 

technologically neutral approach that has 

characterised US hydrogen policy from the 

outset, particularly through the section 45V 

clean hydrogen production tax credit (the 

“S45V Credit”) established under the Inflation 

Reduction Act (IRA).9 The US framework 

employs a lifecycle GHG emissions approach.  

 

This article examines hydrogen policy 

development in the EU and US at a federal and 

supranational level,10 over the period 2019-

2025, through a climate-focused analytical 

lens. It adopts a comparative legal 

methodology, analysing the intersection of 

hydrogen and climate goals, examining how 

climate objectives are a driver for and how 

8 U.S. Withdrawal from the Paris Agreement: Process and 
Potential Effects. Congressional Research Service Report, 
Library of Congress, 2025. 
9 Inflation Reduction Act of 2022 (IRA): Provisions 
Related to Climate Change. Congressional Research 

Service Report, Library of Congress, 2025. 
10 The EU is neither a State nor a traditional 
international organisation; rather, it is a unique legal 

framework in which Member States relinquish specific 
aspects of their sovereignty to the EU through treaties: 
see Penttinen, Sirja-Leena, et al. “Creating the Hydrogen 

Market from Scratch in the EU and Australia: How 
Legislative Authority Shapes the Regulatory Choices.” 
OGEL, vol. 3, 2024. 
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they have been operationalised in the 

hydrogen sector (for example in funding 

mechanisms and definitional elements 

including GHG emissions thresholds). It 

addresses three interrelated questions that 

probe the relationship between climate goals 

and hydrogen sector development. First, it 

considers whether binding or anchored 

climate goals constitute the primary legal 

driver for hydrogen market creation. Second, 

it interrogates whether a renewable-only 

hydrogen sector can emerge and sustain itself 

absent robust climate goals, examining the 

political economy of hydrogen technology 

development and the role of climate 

commitments. Third, it assesses whether the 

low-carbon hydrogen frameworks, as distinct 

from purely renewable pathways, can credibly 

achieve the climate targets that ostensibly 

justify, to some extent, the recognition of the 

burgeoning hydrogen economy. 

 

The article proceeds in six Sections. Following 

this introduction, Section II surveys the 

evolution of successive waves of hydrogen 

enthusiasm over the past five decades, 

contextualising current policy developments 

within longer cycles of technological optimism 

and disappointment. Section III analyses the 

climate goals enshrined in EU and US law and 

policy, examining how these legally binding or 

policy-articulated targets create the 

normative foundation for hydrogen sector 

regulation. Section IV distinguishes between 

renewable and low-carbon hydrogen within 

the respective legal frameworks. Section V 

addresses each of the aforementioned three 

guiding questions of the article in turn, 

drawing on the foregoing analysis to evaluate 

the causal relationship between climate goals 

and hydrogen policy evolution. Section VI 

considers the significance of the International 

Court of Justice’s 2025 advisory opinion for 

the future trajectory of hydrogen regulation, 

and the concluding Section reflects on the 

nexus between climate goals and hydrogen.  

 

 
11 “Hype.” Oxford Reference Online, Oxford University 
Press. 
12 Yap, Jiazhen, and Benjamin McLellan. “A Historical 

Analysis of Hydrogen Economy Research, Development, 

II. Hydrogen ‘Hype’ Cycles Throughout 
History 
Detractors of hydrogen often characterise 

interest in hydrogen through the language of 

‘hype’. Although the term is frequently used in 

a somewhat dismissive manner, it can be 

understood more precisely as “extravagant or 

intensive publicity or promotion”.11 More 

specifically, in relation to hydrogen, it refers 

to periods of intensified attention and 

expectation in which projected technological 

potential outpaces demonstrable results, use 

or readiness. To determine whether the 

present phase of interest in hydrogen reflects 

a similar inflation of expectations or a more 

durable shift, it is necessary to trace the 

historical evolution of these periods of 

heightened attention on hydrogen and identify 

the catalysts that shaped them over the last 

five decades. 

 

As set out by Yap and McLellan,12 there could 

be said to be three main hype bubbles in the 

last 50 years.13 During the Slow Growth Phase 

(1972–1979), hydrogen was initially 

understood solely as a fuel rather than as part 

of a broader energy system. The 1973 oil crisis 

and 1979 energy crisis catalysed searches for 

alternative energy solutions, bringing 

hydrogen into focus. Interest peaked in 1974 

with the establishment of both the 

International Energy Agency (IEA) and the 

International Association for Hydrogen 

Energy (IAHE). Given that nuclear power was 

experiencing its ‘golden age’ in the late 1970s, 

nuclear energy was considered one of the 

primary means of hydrogen production. 

Notably, environmental or climate concerns 

were not the primary driver behind early 

hydrogen economy ‘hype’. 

 

Then came the Stagnant Growth Phase (1980-

1999) which saw growing interest in clean 

energy constrained by persistently low oil 

prices. The 1986 Chernobyl disaster 

diminished nuclear energy’s appeal, while 

mounting concerns about climate change led 

and Expectations, 1972 to 2020,” Environments, vol. 10, 
no. 1, 2023, p. 11. 
13 ibid. 
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to the adoption of the United Nations 

Framework Convention on Climate Change 

(UNFCC) in 1992 and the Kyoto Protocol in 

1997, both of which significantly influenced 

interest in hydrogen. 

 

Then came the last ‘bubble’, the Rapid Growth 

Phase (2000-2019) which began with what 

has been termed the era of renewable energy. 

Hydrogen emerged as a mechanism for 

enhancing power system flexibility as 

renewable penetration increased. The 2015 

adoption of the Paris Agreement14 then 

reinvigorated interest in hydrogen. This 

period’s enthusiasm for hydrogen differed 

from earlier cycles in its broader scope, 

moving beyond specific technological 

applications to encompass wider systemic 

considerations.15 

 

The EU’s response to the COVID-19 in 2020 

crisis has had a positive impact on the pace of 

the EU’s transition to more sustainable 

energy, by stimulating the development of 

instruments to support the deployment of 

renewable energy sources and hydrogen.16  

 

Following the Russian invasion of Ukraine in 

2022, the European Commission adopted the 

REPowerEU Plan, including plans for domestic 

hydrogen production and imports totalling 20 

Mt of hydrogen in 2030.17 Significant progress 

in the EU was also made with the development 

of the regulatory framework for renewable 

hydrogen in 2023 in the amendments to the 

Renewable Energy Directive (RED III) and the 

Delegated Acts related to renewable hydrogen. 

 

 
14 UN Doc FCCC/CP/2015/L.9/Rev.1. 
15 Yap & McLellan (n 12) supra. 
16 Crnčec, Danijel, et al. “The COVID-19 Pandemic and the 
EU: From a Sustainable Energy Transition to a Green 

Transition?” Energy Policy, vol. 175, 2023, 113453. 
17 European Commission Communication COM(2022) 230 
Final, 18 May 2022. 
18 The term hydrogen economy in defined according to 
Yap & McLellan (n 12) supra, namely as “the utilization 
of hydrogen as an energy carrier for different sectors 

complementing electricity”. 
19 Yap & McLellan (n 12) supra. 
20 Whilst precise cost comparisons vary by geography 

and feedstock, renewable hydrogen production costs in 

III. What Climate Goals Drive the 
Current Hydrogen Economy? 
The contemporary focus on the hydrogen 

economy18 could be said to be, at least in large 

part, as a result of binding or aspirational 

climate targets.19 This shift reflects a growing 

recognition that, given the persistently high 

costs of renewable and low-carbon hydrogen 

production relative to fossil-derived 

alternatives,20 decarbonisation imperatives 

constitute the primary economic rationale for 

public investment and regulatory intervention 

in hydrogen markets. Indeed, absent the legal 

and policy architecture designed to achieve 

net-zero emissions, the business case for 

scaling renewable and low-carbon hydrogen 

production and distribution infrastructure 

would remain marginal at best. 

 

Climate goals, in this article, refer to 

commitments or aspirations to reduce GHG 

emissions over specified timeframes, typically 

articulated as percentage reductions against a 

baseline year or as absolute emission limits. 

These goals may take various legal forms such 

as binding statutory obligations enacted 

through domestic or supranational legislation, 

commitments articulated in policy documents, 

or internationally pledged targets submitted 

as NDCs under the Paris Agreement.21 The 

Paris Agreement has catalysed the 

development of domestic legal frameworks 

designed to operationalise its international 

commitments into enforceable or aspirational 

targets.22  

 

A. EU Climate Goals and Hydrogen  

The EU’s ambition to reach climate neutrality 

by 2050 was defined in the European Green 

2024 were substantially above grey hydrogen: see Global 
Hydrogen Review 2024. OECD / IEA, 2024. 
21 Article 4.2 of the Paris Agreement mandates that each 
Party “shall prepare, communicate and maintain 

successive nationally determined contributions that it 
intends to achieve. Parties shall pursue domestic 
mitigation measures, with the aim of achieving the 

objectives of such contributions”. 
22 Voigt, Christina. “The Power of the Paris Agreement in 
International Climate Litigation,” Review of European, 

Comparative & International Environmental Law, vol. 32, 
no. 2, 2023, pp. 237-249. 
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Deal,23 a set EU policy initiatives with the 

overarching aim of making the EU climate 

neutral by 2050. This ambition was followed 

by the European Climate Law which set an 

intermediate target of at least 55% net GHG 

emission reductions by 2030 compared to a 

1990 baseline. In July 2025, an amendment to 

the Climate Law, introducing a 2040 target of 

90% net GHG emission reductions, was 

proposed.24 The Green Deal is directly related 

to the Paris Agreement,25 it serves, together 

with the ‘Fit for 55’ Package, which 

implements the Green Deal,26 as the EU’s main 

policy instrument for fulfilling its 

commitments under the Paris Agreement by 

aiming for climate neutrality by 2050, with 

legally binding targets for emission reductions 

and comprehensive climate action across 

sectors. 

 

These economy-wide targets create direct 

legal pressure that permeates sectoral 

instruments, including those specifically 

relevant to hydrogen deployment. To avoid 

prolixity, these instruments are not discussed 

in depth at this stage, save to state that RED 

III,27 the FuelEU Maritime Regulation28 and 

the ReFuel Aviation Regulation29 spell out 

particular sectoral targets for RFNBOs 

(defined below) specifically relevant to the 

hydrogen sector. RED III sets a percentage 

target of renewable energy in the EU’s total 

energy use to 42.5% by 2030, with an extra 

2.5% that would bring the total to 45%.30 The 

cumulative effect of these instruments is to 

generate binding legal pressure to decarbonise 

industry and transport through hydrogen 

deployment. The sectoral RFNBO sub-targets 

establish a comprehensive regulatory 

ecosystem designed to stimulate both supply 

and demand for renewable hydrogen. Thus, 

 
23 For more on the Green Deal, see “The European Green 
Deal: Striving to the First Climate-Neutral Continent.” 

European Commission Webpage. 
24 European Commission (n 4) supra. 
25 European Commission Communication COM(2019) 640 

Final, 11 Dec. 2019. 
26 Fetting, Constanze. The European Green Deal. ESDN 
Report, Dec. 2020. 
27 Directive (EU) 2023/2413 [2023] OJ L2023/2413 (RED 
III). 
28 Regulation (EU) 2023/1805 [2023] OJ L234/48 (the 

FuelEU Maritime Regulation). 

for the climate-hydrogen nexus, the EU has a 

broader regulatory philosophy of using legally 

binding targets and sectoral obligations to 

drive market transformation. 

 

B. US Climate Goals and Hydrogen Policy 

Direction 

The US approach to climate policy differs in its 

legal form, relying on a combination of 

executive commitments, NDCs under the Paris 

Agreement, and, in respect of hydrogen, 

relying on legislative fiscal incentives rather 

than binding statutory obligations comparable 

to EU law.  

 

In April 2021, the Biden administration, after 

rejoining the Paris Agreement, submitted an 

updated NDC setting an economy-wide target 

to reduce net GHG emissions by 50-52% below 

2005 levels by 2030. This target was 

subsequently bolstered by a December 2024 

update establishing a 2035 milestone of 61-

66% reductions.31 The administration also 

articulated in an Executive Order an objective 

of achieving net-zero emissions economy-

wide by 205032 elaborated in the November 

2021 Long-Term Strategy.33  

 

The US approach in relation to hydrogen has 

been to incentivise it through federal grants 

for hydrogen hubs and technologically neutral 

tax credits. These are discussed later in this 

article and thus no detail is set out here, save 

to state that the US approach has been 

dominated by fiscal incentives, although its 

fiscal support for renewable hydrogen has 

changed since the new administration has 

come to power, with less of a focus on climate. 

 

The divergent legal character of climate 

commitments in the EU and the US illustrates 

29 Regulation (EU) 2023/2405 [2023] OJ L2023/2405 
(the ReFuelEU Aviation Regulation). 
30 RED III, Art. 3(1). 
31 “Fact Sheet: President Biden Sets 2035 Climate Target 
Aimed at Creating Good-Paying Union Jobs, Reducing 

Costs for All Americans, and Securing U.S. Leadership in 
the Clean Energy Economy of the Future.” The White 
House, 19 Dec. 2024. 
32 Executive Order 14008 (n 6) supra. 
33 The White House (n 7) supra. 
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a fundamental distinction in regulatory 

approach. Nonetheless, both jurisdictions 

have established hydrogen as one piece of the 

puzzle in achieving their respective climate 

targets or aspirations, with legal and policy 

instruments explicitly designed to channel 

investment towards low-emission production 

pathways.  

 

The extent to which these frameworks will 

successfully scale hydrogen deployment 

remains unknown and contested and forms 

the subject of subsequent analysis in this 

article. 

 

IV. Defining Hydrogen: EU and US 
Hydrogen Classifications 
A. Renewable Hydrogen in the EU 

To reduce GHG emissions and achieve climate 

goals, EU regulation distinguishes between 

two ‘types’ of hydrogen: renewable and low-

carbon hydrogen. However, the definitions 

and requirements for these types of hydrogen 

are located in different legal documents and 

were adopted at different times, making the 

system fragmented and complicated to some 

degree. 

 

The main requirements for renewable 

hydrogen are defined in the RED III together 

with the Delegated Acts on renewable 

hydrogen production and GHG emission 

calculation, adopted in 2023.34 However, none 

of these acts include a comprehensive 

definition of renewable hydrogen. Instead, 

RED III uses the term ‘renewable fuel of non-

biological origin’ (RFNBO) for hydrogen 

produced from renewable electricity.35 

 

To classify hydrogen as an RFNBO, the 

Delegated Act on renewable hydrogen 

production imposes the following main 

criteria: 

 
34 Commission Delegated Regulation (EU) 2023/1184 

[2023] OJ L158/1; Commission Delegated Regulation 
(EU) 2023/1185 [2023] OJ L158/14. 
35 European Commission Directorate-General for Energy. 

“Q&A Implementation of Hydrogen Delegated Acts.” 
CIRCABC, 26 Jul. 2023. 
36 Commission Delegated Regulation (EU) 2023/1184 (n 

34) supra. 

• Additionality: Renewable electricity for 

hydrogen production should be used from 

new power plants without incentives 

based on power purchase agreements 

(PPAs) concluded after 2028; and  

• Geographic and Temporal Correlation: 

Renewable electricity should be produced 

in the same bidding zone as the 

electrolyser or interconnected bidding 

zones in compliance with the 

requirements for electricity prices, and 

taking into account the renewable 

electricity production within a month and 

later within hours.36  

 

Additionally, RFNBO hydrogen must 

demonstrate 70% GHG emission savings 

based on lifecycle assessment under the 

methodology defined in the Delegated Act.37 

 

All these criteria apply together as the main 

preconditions for certification of hydrogen as 

RFNBO. In the case of non-compliance with 

these criteria for RFNBO, hydrogen can be 

classified as low-carbon, provided it meets the 

70% GHG emission savings criteria. This GHG 

emission threshold is based on a ‘well-to-

wheel’ assessment methodology which 

encompasses the complete lifecycle of 

hydrogen production, from feedstock 

extraction to an end-user.  During project 

realisation, the same electrolyser can produce 

renewable and low-carbon hydrogen 

depending on the compliance of the electricity 

with the requirements for renewable 

electricity and the GHG emission reduction 

threshold in a certain production period.38  

 

Specific requirements for the application of 

the mentioned criteria for hydrogen 

production depend on the type of connection 

of electrolysers, a direct connection with a 

renewable power plant or through the grid. 

For hydrogen production with connection to 

37 Commission Delegated Regulation (EU) 2023/1185 (n 

34) supra. 
38 Holl, Michaela, et al. Low-Carbon Hydrogen in the EU: 
Towards a Robust Definition in View of Costs, Trade and 

Climate Protection. Agora Energiewende and Agora 
Industry, 2024. 
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the grid, it is necessary to have concluded 

PPAs with renewable electricity producers. 

However, in the case of direct connection, 

PPAs are not required. Notwithstanding the 

fact that the Delegated Act provides 

insufficient details regarding PPAs,39 one of 

the main purpose of PPAs (in respect of 

RFNBOs) is confirmation of the use of 

renewable electricity from installations 

complying with the requirements of 

additionality and correlation. These 

requirements prevent the displacement of 

existing renewable electricity supply to 

hydrogen production and instead accelerate 

the deployment of new renewable energy 

capacity for the hydrogen sector. 

 

In other words, PPAs are a tool for supporting 

new renewable capacity deployment without 

financial incentives (given that such 

renewable energy cannot be subsidised).40 

Besides this, according to RED III, facilitating 

PPA uptake is required to deploy renewable 

energy capacity and ensure compliance with 

the Member State’s national contributions to 

the binding overall EU target for the share of 

renewable energy consumption as part of their 

integrated national energy and climate 

plans.41 This means that, further to their role 

in RFNBO production, PPAs are also an 

important tool in achieving binding RED III 

targets for climate goals. 

 

Renewable hydrogen is an RFNBO, but not all 

RFNBOs are renewable hydrogen,42 especially 

given the lack of a comprehensive legally 

binding definition for the term ‘renewable 

hydrogen’. Simply having energy from 

renewable sources as a feedstock does not 

make the hydrogen produced an RFNBO. That 

is to say, if the electricity produced from 

renewable sources does not comply with the 

requirements in the Delegated Act regarding 

 
39 Scheyl, Jan-Hendrik, et al. Frequently Asked Questions 
on EU Requirements for Renewable Hydrogen and Its 

Derivatives. International PtX Hub, 2023, at p. 9. 
40 Commission Delegated Regulation (EU) 2023/1184 (n 
34) supra. 
41 RED III, Art. 3. 
42 The term RFNBO is wide enough to include certain 
hydrogen derivatives; inter alia, e-methanol and e-

kerosene. 

additionality and correlation, then whilst the 

source of the electricity in practice is still 

‘renewable’, it is not considered ‘renewable’ 

for the purposes of compliance with the 

requirements for production of RFNBO. 

Therefore, there is a lacuna in that hydrogen 

produced from renewable energy sources 

outside the RFNBO framework is not clearly 

articulated in EU legislation. For example, the 

RFNBO framework explicitly excludes 

biomass. Further, hydrogen could be produced 

from solar or wind power but not satisfy the 

RFNBO criteria (for example it could not 

comply with additionality or it could be 

subsidised) and thus, as a result of this, not 

have access to the RFNBO market.  

 

The classification of renewable hydrogen is 

based on its certification according to the 

voluntary schemes to confirm GHG emissions 

through the whole supply chain from the place 

of production of hydrogen to the end-user 

(well-to-wheel). For purposes of renewable 

hydrogen certification the European 

Commission has, to date, recognised three 

certification schemes for RFNBO certification 

namely (i) the CertifHy voluntary scheme;43 

(ii) the International Sustainability & Carbon 

Certification voluntary scheme;44 and (iii) the 

REDcert-EU voluntary scheme.45  The 

certification of renewable hydrogen in the EU 

(or for purposes of use in the EU) provides an 

avenue to confirm the GHG emission in 

furtherance of achieving RFNBO targets. 

 

Thus, renewable hydrogen is classified as an 

RFNBO under the EU regulatory framework 

with specific requirements for renewable 

electricity and GHG emission savings.  

 

B. Low-Carbon Hydrogen in the EU 

Low-carbon hydrogen is defined in Directive 

(EU) 2024/1788 on common rules for the 

43 Commission Implementing Decision (EU) 2024/3180 
[2024] OJ L. 
44 Commission Implementing Decision (EU) 2024/3176 
[2024] OJ L. 
45 Commission Implementing Decision (EU) 2024/3194 

[2024] OJ L. 
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internal markets for renewable gas, natural 

gas and hydrogen (the “Gas Directive”).46 

Based on this definition, hydrogen is classified 

as low-carbon if the energy used for its 

production comes from non-renewable 

sources and it complies with the 70% 

threshold for GHG emission reduction 

compared to the fossil fuel standard for 

RFNBO.47 

 

In 2025, the European Commission adopted a 

Delegated Act for low-carbon hydrogen and 

fuels.48 The Delegated Act for low-carbon 

hydrogen identifies two approaches for its 

production: (i) electrolysis using low-carbon 

electricity or (ii) natural gas reforming with 

carbon capture.49 The calculation of GHG 

emissions under the Delegated Act for low-

carbon hydrogen is based on a similar lifecycle 

approach throughout the entire supply chain, 

as for renewable hydrogen.50 

 

Notwithstanding a similar approach for GHG 

emission calculation for renewable and low-

carbon hydrogen, they have a significant 

difference regarding the requirements for 

electricity. For renewable (RFNBO-compliant) 

hydrogen, producers need PPAs with 

renewable electricity producers in the case of 

connection to the grid, as set out above, 

whereas for low-carbon hydrogen, the 

electricity can be sourced from the grid 

without any renewable PPAs.51 The Delegated 

Act for low-carbon hydrogen allows hydrogen 

production using non-renewable electricity. 

There remains a lacuna in respect of nuclear 

energy, and use of nuclear electricity and 

nuclear PPAs for low-carbon hydrogen 

production will be subject to assessment by 

the European Commission in 2028.52 

 
46 Directive (EU) 2024/1788 [2024] OJ L1788 (the Gas 
Directive). 
47 Art. 2(11) of the Gas Directive. 
48 Commission Delegated Regulation (EU) 2025/2359 
[2025] OJ L2359/1. 
49 “Questions and Answers on the Delegated Act Defining 
Low-Carbon Hydrogen and Fuels.” European Commission 
Press Corner Q&A No 25/1744. 
50 ibid. 
51 Tovar, Magnolia, et al. Methodology for Assessing 
Greenhouse Gas Emissions Savings from Low-Carbon 

Fuels. ITRE, European Parliament, 2025, at p. 18. 

In the EU, hydrogen can be classified as 

renewable or low-carbon hydrogen depending 

on the feedstock (renewable energy, fossil fuel 

or low-carbon electricity from the grid with 

e.g. nuclear energy), the production process 

(electrolysis or natural gas reforming), and 

the emission threshold of less than 70% GHG 

emission reduction (using well-to-wheel 

lifecycle accounting). Given that this criterion 

is defined across different legislative 

instruments, adopted at different times, with 

differing scopes, the resulting framework can 

be difficult to navigate, particularly for 

producers who are seeking to import hydrogen 

into the EU.    

 

C. Clean Hydrogen Technology-Neutral 

Definition in the US 

Two federal government standards delineate 

‘clean’ hydrogen in the US: (i) the IRA’s S45V 

Credit, which has a GHG emissions linked 

definition, as assessed by the GREET model, in 

order to be eligible for the credit,53 and (ii) the 

Department of Energy’s Clean Hydrogen 

Production Standard (CHPS), established 

under the Infrastructure Investment and Jobs 

Act (IIJA), utilised in federal hydrogen 

initiatives.54 Whilst the two definitional 

standards align in important ways, they use 

different legislative bases and accounting 

boundaries. 

  

The IIJA55 defines clean hydrogen56 as 

“hydrogen produced in compliance with the 

GHG emissions standard established under 

section 822(a), including production from any 

fuel source”. Thus, this definition must be 

read with section 822(a) which defines clean 

hydrogen as “hydrogen produced with a 

carbon intensity equal to or less than 2 

kilograms of carbon dioxide-equivalent 

52 ibid at p. 12. 
53 de Marigny, Barbara, et al. “Final Section 45V Clean 

Hydrogen Production Tax Credit Regulations: A Closer 
Look.” Baker Botts Client Updates, 3 Feb. 2025. 
54 Clean Hydrogen Production Standard Guidance. US 

Department of Energy, Jun. 2023. 
55 Infrastructure Investment and Jobs Act, HR 3684, 2021 
(the IIJA). 
56 Sections 40312 and 40315 with section 822 of the IIJA. 
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produced at the site of production per 

kilogram of hydrogen produced”. In the IRA, 

‘qualified’ clean hydrogen is defined as 

“hydrogen produced through a process that 

results in a lifecycle greenhouse gas emissions 

rate of not greater than 4 kilograms of CO2e 

per kilogram of hydrogen”.57 

 

The CHPS, developed pursuant to the IIJA, 

released in updated guidance in June 2023,58 

establishes a target of 4 kgCO2e/kgH2 for 

lifecycle GHG emissions. It employs a ‘well-to-

gate’ assessment methodology, which means 

that it encompasses the complete lifecycle of 

hydrogen production, from feedstock 

extraction through the point of production at 

the facility gate. This approach excludes 

downstream activities. The CHPS is explicitly 

technology neutral, permitting diverse 

feedstocks, including fossil fuels with carbon 

capture, biomass, renewable and nuclear 

energy provided they meet the emissions 

threshold.59 CHPS is not a regulatory standard. 

Despite this, Regional Clean Hydrogen Hubs 

supported by the IIJA are required to 

“demonstrably aid achievement” of CHPS by 

minimising emissions to the greatest extent 

practicable. Thus, we see that Biden 

administration framed clean hydrogen as an 

integral factor in enabling decarbonisation 

goals.60 

 

The IRA’s S45V Credit, on the other hand, 

constitutes a tax credit. The S45V Credit offers 

a tax credit calculated as a fixed dollar amount 

for each kilogram of clean hydrogen generated 

over a 10-year period. The credit is also 

technology neutral and does not stipulate the 

feedstock required for hydrogen production.61 

The credit amount is contingent upon the 

lifecycle GHG emissions of the production 

process and the facility’s adherence to specific 

 
57 CRSR (n 9) supra. 
58 US Department of Energy (n 54) supra. 
59 Hydrogen Production: Overview and Issues for 
Congress. Congressional Research Service Report, 

Library of Congress, 3 Oct. 2024. 
60 Eicke, Laima. “US Hydrogen Policy Paving the Way for 
Energy Independence, Technology Leadership and 

Decarbonization.” RIFS Discussion Paper, Dec. 2023.  
61 de Marigny et al. (n 53) supra. 
62 ibid. 
63 ibid. 

prevailing wage and apprenticeship standards 

(not discussed in this article). Hydrogen can 

earn up to a credit of $3 per kilogram if its 

lifecycle GHG emissions are below 0.45 

kilogrammes of CO2 equivalent per kilogram 

of hydrogen produced.62  

  

The standards that would be applied to 

determine the lifecycle GHG emissions for the 

hydrogen production technique utilised have 

received a lot of attention because the credit 

amount is dependent on the carbon intensity 

of the production process.63 To run 

electrolysers on the grid and to claim that your 

electrons came from a particular plant—

instead of taking the grid-average factor 

baked into the GREET (Greenhouse Gases, 

Regulated Emissions, and Energy Use in 

Technologies) model—it is necessary to buy 

and retire qualifying Energy Attribute 

Certificates (EACs) that meet three pillar 

requirements of (i) incrementality, (ii) 

temporal matching, and (iii) deliverability. 

Otherwise, the rules default your electricity to 

the regional grid average in the model. 

 

This ‘three pillars’ approach, for which final 

guidance was released in January 2025,64 is 

akin to the EU’s three pillar framework for 

RFNBO’s and consists of the following:65 

• Incrementality: The rules established 

three qualifying pathways: (i) electricity 

from generation facilities with carbon 

capture and sequestration technology 

commissioned within 36 months of the 

hydrogen facility’s operation; (ii) 

electricity from qualifying nuclear power 

plants; (iii) and clean electricity from 

existing facilities in California and 

Washington.66 

• Temporal Matching: The transition period 

for annual matching between electricity 

64 Credit for Production of Clean Hydrogen and Energy 

Credit, Final Regulations, 26 CFR Part 1 (TD 10023), 90 
FR 2224, 10 Jan. 2025. 
65 “Treasury and IRS Issue Final Regulations 

Implementing Section 45V Clean Hydrogen Production 
Tax Credit.” King & Spalding, 13 Jan. 2025; “Final 
Hydrogen Regulations Provide Multiple Paths for 

Production, But the Three Pillars and Other Obstacles 
Remain.” Vinson & Elkins, 15 Jan. 2025. 
66 ibid. 
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generation and hydrogen production was 

extended by two years, with mandatory 

hourly matching commencing in 2030. 

Existing hydrogen facilities received no 

grandfathering protections. Once hourly 

matching becomes mandatory, producers 

may calculate lifecycle greenhouse gas 

emissions hourly, provided annual 

emissions remain below 4 kgCO2e/kgH2.67 

• Deliverability: While maintaining the 

regional boundary framework for 

electricity sourcing, the rules introduced 

flexibility for demonstrating viable 

electricity transfers between regions, 

including Canadian and Mexican 

imports.68 

 

The adoption of the three pillars and their 

stringency illustrate the link to climate goals, 

and various environmental groups have 

expressed the view that a strong three pillar 

framework is the only way in which ‘clean’ 

hydrogen can demonstrably add to climate 

mitigation and avoid greenwashing.69 

 

V. Addressing the Hydrogen-Climate 
Nexus  
This Section of the article evaluates the extent 

to which climate goals have shaped the 

development of hydrogen policy frameworks 

in the EU and US. It addresses the article’s 

three guiding research questions in turn: (i) 

whether climate goals function as drivers of 

hydrogen market creation; (ii) whether a 

renewable-only hydrogen sector can emerge 

in the absence of climate commitments; and 

(iii) whether current low-carbon hydrogen 

frameworks can credibly deliver on climate 

objectives. The analysis uses legal and policy 

materials to elucidate the links between 

climate ambition, regulatory design, and 

hydrogen pathway selection. 

 

 
67 ibid. 
68 ibid. 
69 “Treasury and IRS Finalise Clean Hydrogen Tax 
Credit.” The Sierra Club, 2025; “Three-Pillar Rule Is 

Essential to Safely Grow the U.S. Clean Hydrogen 
Economy.” Environmental Defence Fund, 2024; Esposito, 
Dan. “Evidence Shows Three Pillars Remain Crucial for 

45V Hydrogen Tax Credit to Protect Climate, Consumers, 

A. Do Climate Goals Function as Drivers of 

Hydrogen Market Creation? 

Climate goals are a prominent driver of 

renewable (and to some extent low-carbon 

hydrogen) development globally. Analysing 

the adoption of climate goals in the EU and the 

US from 2019 to 2025, support for renewable 

hydrogen in both regions started, to some 

extent, as a result of the Paris Agreement 

goals. This can be observed through explicit 

references to the Paris Agreement and climate 

change in strategic documents, the 

incorporation of GHG thresholds 

methodologies for calculating ‘clean’ 

hydrogen (in the US), low-carbon hydrogen 

and RFNBOs (in the EU), and the sequencing 

of policy reforms that follow the 

strengthening and / or weakening of climate 

commitments. 

 

1. Climate Goal Drivers in the EU 

The EU ratified the Paris Agreement in 

October 2016.70 With the entry into force of 

the Paris Agreement in 2016,71 in 2020, the EU 

adopted the EU Hydrogen Strategy, which 

considers hydrogen as an essential element to 

achieve EU climate neutrality by 2050 and, 

from a global perspective, an effort to 

implement the Paris Agreement.72 This link 

between climate goals and hydrogen is clear 

from the EU Hydrogen Strategy where it states 

that “hydrogen [is] essential to support the 

EU’s commitment to reach carbon neutrality 

by 2050 and for the global effort to implement 

the Paris Agreement while working towards 

zero pollution”.73 It goes on to describe how 

both the EU Hydrogen Strategy and the 

Strategy for Energy System Integration 

“contribute towards the achievement of the 

Sustainable Development Goals and the 

objectives of the Paris Agreement”74 and states 

that renewable hydrogen is a “key building 

block towards a climate-neutral and zero 

Industry.” Energy Innovation Policy & Technology, Jul. 

2024. 
70 Council Decision (EU) 2016/1841 [2016] OJ L282. 
71 ibid. 
72 European Commission Communication COM(2020) 301 
Final, 8 Jul. 2020. 
73 ibid at p. 1.  
74 ibid at p. 3. 
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pollution economy in 2050”.75 One telling 

indication of the clear link between low-

carbon and renewable hydrogen and in the EU 

Hydrogen Strategy is the statement that “[f]or 

hydrogen to contribute to climate neutrality, 

it needs to achieve a far larger scale and its 

production must become fully 

decarbonised”.76  

 

From a reading of the EU Hydrogen Strategy, 

the initial guiding hydrogen policy document 

in the EU, it is clear that climate goals were a 

driver and catalyst for hydrogen market 

creation. From 2021 to 2023, the EU clarified 

its climate goals in the Climate Law and 

defined the RED III targets for renewable 

hydrogen, together with the legal framework 

for renewable and low-carbon hydrogen.  

 

What emerges from these documents is a 

praxeological connection, in which climate 

goals exert direct influence on EU hydrogen 

policymaking. First, legally binding climate 

targets create regulatory pressure to identify 

decarbonisation technologies capable of 

displacing fossil fuels in hard-to-abate sectors 

(with hydrogen expressly designated as one 

such technology). Second, climate objectives 

shape the EU’s funding architecture to some 

extent, with mechanisms such as the European 

Hydrogen Bank initially excluding low-carbon 

hydrogen and now only including electrolytic 

low-carbon hydrogen (not steam methane 

reforming). One can infer that this is, at least 

in some part, in order to meet emissions-

reduction obligations. Third, GHG emission 

methodology and a defined emissions 

threshold for renewable and low-carbon 

hydrogen as a fuel to decrease GHG emissions 

complete the picture of the interaction 

between hydrogen and climate targets in the 

EU. 

 

(α) Climate Targets 

With respect to the targets, as set out above, 

RED III, the FuelEU Maritime Regulation and 

 
75 ibid at p. 21. 
76 ibid at p. 1. 
77 RED III, Art. 22(a) & 22(b); Talus, Kim, et al. “Realism 
at the End of the Rainbow? An Argument towards 
Diversifying Hydrogen in EU Regulation.” Journal of 

World Energy Law & Business, vol. 17, no. 4, 2025, p. 217. 

the ReFuelEU Aviation Regulation set sectoral 

targets for RFNBOs specifically relevant to the 

hydrogen sector. Some examples of these 

specific sectoral targets include: for industry, 

by 2030, 42% of hydrogen used in industrial 

processes should be RFNBOs (there are certain 

derogations available to reduce this);77 in 

transport, a target of 1% of RFNBOs (of 5.5% 

target of advanced biofuels and RFNBOs) is set 

by 2030;78 for aviation 6% of sustainable 

aviation fuels must be mixed with jet fuel 

(RFNBOs are included in synthetic aviation 

fuels meeting RED III requirements).79 

 

These targets reflect deliberate policy design, 

and in the Commission Staff Working 

Document Impact Assessment Report 

accompanying the proposal to amend RED II, 

it is explicitly stated that one of the objectives 

to amend RED II was to “increase sufficiently 

the renewables share in final energy 

consumption. This will ensure that the overall 

and sectoral deployment of renewable energy 

in 2030 is in line with the CTP [Climate Target 

Plan] findings, thus contributing cost-

effectively to the increased 2030 climate 

target of at least 55% as well as climate 

neutrality objective in 2050 (which requires 

the large scale rollout of innovative 

technologies including RFNBOs and advanced 

biofuels after 2030)”.80  

 

Thus, the EU was clearly of the view that 

RFNBOs were needed to achieve the legally 

binding 55% climate target. It follows 

axiomatically that the RFNBO targets were, at 

least to a large extent, catalysed by climate 

goals.  Progress on the assessment of the 

climate targets in the EU is subject to an 

annual review by the European Commission 

under the Governance Regulation.81 The 

Commission Staff Working Document for the 

Climate Action Progress Report 2025 

considers hydrogen for the decarbonisation of 

different sectors and, at the same time, sets 

78 RED III, Art. 25; Talus et al. (n 77) supra. 
79 Talus et al. (n 77) supra.  
80 European Commission Staff Working Document 
SWD(2021) 620 Final. 
81 Regulation (EU) 2018/1999 [2018] OJ L 328/1 (the 

Governance Regulation). 



The Cambridge Journal of Climate Research, Vol. 2, No. 2 

63 

 

out challenges associated with hydrogen 

production.82  

 

(β) EU Funding: Hydrogen Bank 

Further to binding targets, the EU has funding 

mechanisms to assist in establishing a 

hydrogen economy. One of the most notable of 

these is the European Hydrogen Bank (EU-

HB). In its first two rounds, the EU-HB was 

limited to renewable hydrogen production 

methods, illustrating its role as a funding 

mechanism contributing to the achievement of 

climate neutrality. The EU-HB, discussed more 

fully later in this article, aims to cover the 

investment gap and connect the supply and 

demand sides of renewable hydrogen.83 The 

EU-HB is funded by the Innovation Fund, 

formed from revenue from the EU Emission 

Trading System (ETS).84 Thus, the EU-HB 

illustrates that funding options for hydrogen 

in the EU are, to some extent, based on climate 

objectives. 

 

(γ) GHG Thresholds and Methodology 

This link between hydrogen and climate is 

further illustrated in the specific GHG 

thresholds and methodologies established for 

RFNBOs and low-carbon hydrogen. As set out 

above in this article, for RFNBOs, two 

Delegated Acts adopted in June 2023 set out 

the climate-driven requirements namely: the 

Delegated Act on renewable hydrogen 

production85 established  the production 

methodology, defining when hydrogen can 

qualify as an RFNBO through criteria such as 

additionality, temporal correlation, and 

geographical correlation as described earlier 

in this article. These requirements are 

stringent and ensure that the RFNBOs achieve 

the strictest renewable level. The Delegated 

Act on GHG Methodology86 sets the calculation 

methodology for lifecycle GHG emissions and 

establishes the binding 70% GHG emissions 

 
82 Climate Action Progress Report 2025: Technical 
Information. European Commission, Nov. 2025. 
83 European Commission Communication COM(2023) 156 
Final. 
84 ibid. 
85 Commission Delegated Regulation (EU) 2023/1184 (n 
34) supra. 
86 Commission Delegated Regulation (EU) 2023/1185 (n 

34) supra. 

savings threshold (maximum 28.2 gCO₂e/MJ). 

The Delegated Act on low-carbon hydrogen 

defines the same emission threshold of 28.2 

gCO₂e/MJ for the full life-cycle emissions, and 

the methodology for GHG emission calculation 

is aligned with that for renewable 

hydrogen.87  These methodologies and 

requirements translate the EU’s emissions 

reduction target into concrete, enforceable 

production standards to ensure hydrogen 

deployment contributes its required share to 

sectoral decarbonisation. 

 

On 26 February 2025, the European 

Commission launched a new initiative, the 

Clean Industrial Deal, outlining 

decarbonisation actions for European 

industries. The Clean Industrial Deal confirms 

the EU’s commitment to achieving its climate 

goals by offering clear business incentives for 

industry to decarbonise across Europe. At the 

same time, the Clean Industrial Deal shows the 

confluence of differing priorities including 

climate and competitiveness development and 

includes actions to promote the uptake of not 

only renewable, but also low-carbon 

hydrogen.88  

 

To further support the climate goals, on 16 

October 2025, the European Commission 

published the EU Global Climate and Energy 

Vision. This strategic document is based on the 

global changes that followed the Paris 

Agreement and considers investment in 

renewable electricity and hydrogen as an 

alternative path to eliminate dependence on 

fossil fuel producers.89 This document states 

explicitly that “[o]ur vision builds on the 

major global shifts that have taken place since 

the Paris Agreement in 2015. Back then, a 

global clean transition was only a possibility. 

Today, it is a reality. Clean investments have 

overtaken fossil fuel funding … However, 

87 Butorac, Saša Butorac. Briefing: Delegated Act on Low-
Carbon Hydrogen. European Parliamentary Research 

Service, Sept. 2025. 
88 European Commission Communication COM(2025) 85 
Final, 26 Feb. 2025. 
89 European Commission and High Representative of the 
Union for Foreign Affairs and Security Policy Joint 
Communication JOIN(2025) 25 Final, 16 Oct. 2025. 
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limiting global warming to 1.5°C requires 

deeper, more rapid and sustained global 

greenhouse gas emission cuts: 43% by 2030 

and 60% by 2035 compared to 2019 levels 

before reaching net-zero CO2 emissions by 

2050. This requires a managed and 

accelerated transition away from fossil fuels, 

a massive expansion of renewable energy, 

becoming more energy efficient in all sectors, 

promoting resource efficiency and the circular 

economy, and accelerating the deployment of 

zero- and low-carbon technologies”.90  

 

We see therefore that the EU’s push for 

technologies such as hydrogen is not simply 

concurrent with climate policy in the EU but 

developed in response to it (alongside energy 

security). Climate goals in the EU have 

generated legal obligations, fiscal 

architecture, and sectoral targets in which 

hydrogen has become a necessary instrument. 

 

2. Climate Goal Drivers in the US 

In contrast, the US withdrew from the Paris 

Agreement in 2019,91 rejoined it in 2021,92 and 

again started withdrawal processed in 2025.93 

The first withdrawal in 2019 did not lead to 

any notable consequences for the hydrogen 

sector, but this is largely due to the fact that it 

was not as prominent in energy discourse at 

the time. The active development of a 

supportive framework for clean energy 

including hydrogen in the US coincided with 

the rejoining of the Paris Agreement from 

2021 to 2024 and the adoption of the IRA and 

other strategic documents supporting clean 

energy including hydrogen supply chain 

development. The initiation of the withdrawal 

to the Paris Agreement in 2025 was a marker 

of significant changes in the US framework for 

hydrogen support. Soon thereafter, the One 

Big Beautiful Bill Act (OBBBA) was enacted, as 

discussed later in this article.  

 

 
90 ibid. 
91 “On the US Withdrawal from the Paris Agreement.” US 
Department of State, 4 Nov. 2019. 
92 “The United States Officially Rejoins the Paris 
Agreement.” US Department of State, 19 Feb. 2021. 
93 “Putting America First in International Environmental 

Agreements.” The White House, 15 Jan. 2025. 

After rejoining the Paris Agreement under the 

Biden administration, the US established 

climate objectives, as well as funding 

mechanisms, and GHG methodologies for 

hydrogen, embedded within a broader 

framework that prioritised economic 

competitiveness and job creation from the 

outset. 

 

(α) US Climate Objectives  

The US National Clean Hydrogen Strategy and 

Roadmap starts by stating that “[g]iven its 

potential to help address the climate crisis, 

enhance energy security and resilience, and 

create economic value, interest in producing 

and using clean hydrogen is intensifying both 

in the United States and abroad”.94 It goes on 

to state that “[z]ero- and low-carbon hydrogen 

is a key part of a comprehensive portfolio of 

solutions to achieve a sustainable and 

equitable clean energy future”.95 This framing 

reflects the way in which hydrogen policy in 

the US has been shaped, including in part by 

the climate imperative. This is seen 

throughout the definition of ‘clean’ hydrogen 

in the US, especially at earlier stages, with a 

focus on emissions reduction. 

  

While climate objectives formed an important 

part of the federal narrative underpinning 

hydrogen policy during the 2021-2024 period, 

they were embedded within a broader set of 

political and economic motivations. Given the 

political backdrop of the US, hydrogen was 

deliberately framed not only as a tool for 

decarbonisation but also as a means of 

strengthening domestic manufacturing 

capacity and generating local employment.96 

For example, then Secretary of Energy 

Jennifer Granholm stated that “[c]lean 

hydrogen is key to cleaning up American 

manufacturing and slashing emissions from 

carbon-intensive materials like steel and 

cement while creating good-paying jobs for 

American workers”.97 This illustrates how the 

94 National Clean Hydrogen Strategy and Roadmap. US 
Department of Energy, Jun. 2023, at p. 1. 
95 ibid. 
96 Eicke (n 60) supra. 
97 “DOE Establishes Bipartisan Infrastructure Law’s $9.5 
Billion Clean Hydrogen Initiatives.” Fuel Cell Works, 15 

Feb. 2022.  



The Cambridge Journal of Climate Research, Vol. 2, No. 2 

65 

 

IIJA, requiring bipartisan support, emphasised 

hydrogen not only as a decarbonisation tool 

but as a lever for infrastructure investment. 

As a result, climate goals operated alongside, 

and were at times mediated by, economic and 

strategic considerations from the outset. 

 

(β) US Funding: Tax Credits 

The climate catalyst is evident in the S45V 

Credit Treasury Guidance, which is more fully 

explored earlier in this article. As discussed, 

the credit amount is contingent upon inter alia 

the lifecycle GHG emissions of the production 

process.98 However, the sequencing reveals 

how political shifts can constrain climate 

policy. Treasury Regulations established the 

three pillar requirements for clean hydrogen, 

set out above, but the subsequent compression 

of construction timelines through the OBBBA, 

reflecting changing national climate 

priorities, creates conditions affecting the 

deployment scales those same tax credits were 

designed to enable. The climate-driven policy 

design thus remains in place whilst political 

commitment to its implementation has 

weakened. 

 

(γ) GHG Emission Methodology 

The evolution of the GREET model further 

illustrates this policy orientation. The model 

plays a pivotal role in determining both 

eligibility and credit amounts under the S45V 

Credit, discussed earlier. In short, hydrogen 

producers must demonstrate that their 

hydrogen meets specific lifecycle emissions 

thresholds to qualify for the credit. There was 

more than one revision in the first half of 

2025, with the May 2025 revision introducing 

facility-specific methane loss tracking, which 

has the possibility of allowing low-carbon 

(natural gas) hydrogen producers to use 

lower, project-specific upstream methane 

leakage rates rather than national averages, a 

change conceivably designed to help fossil-

based projects qualify for higher tax credit 

tiers. This selective tightening of renewable 

 
98 ibid. 
99 Currie, Charlie. “DOE Backs Flexibility for Blue 
Hydrogen Credits as 45V Hangs in the Balance.” H2View, 
29 May 2025. 
100 ibid. 

pathways whilst simultaneously relaxing 

methodological constraints on fossil-based 

routes reveals a systematic bias embedded 

within ostensibly technical modelling 

choices.99 This systematic bias can be linked 

with moving away from the Paris Agreement 

and climate ambitions.   

 

In the US context, hydrogen policy thus 

emerged through the alignment of several 

priorities, including climate change, industrial 

revival and the creation of high-quality 

employment. This was particularly apparent 

in the design of the IIJA, which required 

bipartisan support (seen by the name it was 

initially known as, the Bipartisan 

Infrastructure Law). As a result, climate goals 

were influential, but they operated alongside, 

and at times were mediated by, these 

economic and strategic considerations from 

the outset.100 

 

Thus, there is a correlation between 

decarbonisation goals and hydrogen sector 

development. This is as a result of hydrogen, 

more specifically, renewable (and to some 

extent low-carbon) hydrogen’s ability to aid in 

decarbonisation efforts. However, there is a 

variance in the extent of the relation between 

climate goals and hydrogen in the EU and US. 

  

B. Can a Renewable-Only Hydrogen Sector 

Emerge without Climate Goals? 

Despite variances, a viable renewable 

hydrogen market is unlikely to emerge or scale 

in the absence of climate-policy commitments. 

Renewable hydrogen currently remains 

significantly more expensive than fossil-

derived alternatives, and without the climate-

policy rationale for subsidising and regulating 

its production, it has little economic 

foundation.101 However, from a climate 

perspective, renewable hydrogen does not 

have direct CO2 emissions102 in the process of 

production and is thus favourable.  

 

101 ibid.  
102 Incer-Valverde, Jimena, et al. “‘Colours’ of Hydrogen: 
Definitions and Carbon Intensity.” Energy Conversion 
and Management, vol. 291, 2023, 117294. 
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A widespread opinion among industry,103 

scientists104 and policymakers105 confirms the 

importance of renewable hydrogen for GHG 

emission reduction in the hard-to abate 

sectors that cannot be electrified.106 Moreover, 

despite the important role of renewable 

electricity for emission reduction, the Net 

Zero Emissions by 2050 Scenario of the IEA 

confirms a vital supplementary role of 

hydrogen to electricity for reaching climate 

neutrality by 2050.107  

 

The EU and US trajectories both reveal that 

renewable-hydrogen deployment has 

advanced where climate policy created either 

binding obligations (in the EU) or where 

strong fiscal incentives were bolstered and 

layered with requirements linked to climate 

(i.e. in the US, where fiscal Section 45V 

incentives were linked to the ‘three pillars’ 

and hydrogen hubs linked to CHPS emissions 

accounting requirements). We have also seen, 

in turn, the weakening of climate ambition in 

the US altering the policy environment for 

renewable-hydrogen investment, illustrating 

the sensitivity of the sector to climate-policy 

signals. 

 

As set out above, one area in which the 

climate-hydrogen nexus is illustrated is in 

financial support mechanisms. The most 

important supportive mechanism for 

hydrogen production in the EU is the EU-HB. 

The status of the EU-HB and the auction 

design for a fixed premium were defined in the 

Communication of the European Commission 

on the European Hydrogen Bank.108 The EU-

HB consists of auctions, with specific terms 

 
103 Hydrogen Insights 2023: The State of the Global 

Hydrogen Economy. Hydrogen Council / McKinsey, Dec. 
2023. 
104 Global Hydrogen Review 2023. International Energy 

Agency, 2023; World Energy Transitions Outlook 2023: 
1.5°C Pathway. International Renewable Energy Agency, 

2023; Davis, Steven, et al. “Net-Zero Emissions Energy 
Systems.” Science, vol. 360, no. 6396, 2018, eaas9793; 
Wolfram, Paul, et al. “The Hydrogen Economy Can 

Reduce Costs of Climate Change Mitigation by up to 
22%.” One Earth, vol. 7, no. 6, 2024, pp. 885-895. 
105 Comparative Analysis of International Hydrogen 

Strategies: Country Analysis 2023. DECHEMA & acatech, 
2024.  

and conditions that are subject to revision for 

each auction and a predetermined budget. In 

the Communication from the EU-HB109 there 

are clear links to climate for example, stating 

that “[t]he European Hydrogen Bank will 

facilitate both renewable hydrogen production 

within the EU and imports, contributing to the 

RePowerEU objectives and to the transition to 

climate-neutrality”110 and “the development of 

renewable hydrogen economies in EU Partner 

countries will help accelerate their transition 

towards climate neutrality”.111 

 

Since 2023, the EU-HB has held two auctions 

for domestic production of renewable 

hydrogen. In December 2025, the EU-HB 

announced the third auction for domestic 

production of hydrogen.112 For the first two 

auctions of the EU-HB, only RFNBO with the 

emission threshold of 3.4 kgCO2e/kgH2 was 

eligible. As has been shown above in this 

article, the RFNBO methodology is linked to 

climate change goals, and so limiting funding 

to RFNBOs is axiomatically a way to bolster 

the RFNBO industry and provide support for 

it, in turn providing support for climate 

ambitions.  

 

However, for the third auction, the call for 

proposals also includes electrolytic low-

carbon hydrogen.113 At the same time, the call 

for proposals emphasises that projects funded 

within the call will contribute to achieving 

climate neutrality in 2050 and to meeting the 

55% emissions reduction target by 2030 

under the Climate Law and the European 

Green Deal.114 This sequential shift shows the 

evolution from more climate only focused 

106 Odenweller, Adrian, and Falko Ueckerdt. “The Green 

Hydrogen Ambition and Implementation Gap.” Nature 
Energy, vol. 10, no. 1, 2025, pp. 110-123. 
107 IEA World Energy Outlook 2025. International Energy 

Agency, 2025. 
108 European Commission (n 83) supra. 
109 ibid. 
110 ibid at p. 2.  
111 ibid at p. 9.  
112 “€5.2 Billion of EU Emissions Trading Revenues 
Earmarked for Clean Transition Technologies under the 
Innovation Fund.” European Commission Webpage, 4 Dec. 

2025. 
113 European Commission, Innovation Fund INNOVFUND-
2025-AUC-H2, Version 1.0, 4 Dec. 2025. 
114 ibid. 
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funding to funding which also considers other 

imperatives, although still with a strong 

climate focus (given that only electrolytic low-

carbon hydrogen is proposed to be added).  

 

Table 1 below provides an overview of the EU-

HB auctions, illustrating the different 

approaches to the amounts of available funds, 

ceiling prices, and eligible types of hydrogen. 

In contrast to the EU-HB, the S45V Credit 

provides support in the form of a fixed 

production tax credit (PTC) when the project 

is operational. Hydrogen producers in the US, 

in comparison with the EU, do not have direct 

auction type competition for the PTC and can 

rely on an administered price depending on 

the carbon content of the hydrogen, as 

illustrated in Table 2 below. Whilst 

technologically neutral, the inclusion of 

carbon content still points to a climate nexus.  

 

In contrast to the EU, the US supportive 

scheme in the IRA is technologically neutral 

and can be provided to ‘clean’ hydrogen 

without restriction on feedstock, unlike the 

EU’s approach regarding fossil-based 

production. Table 3 illustrates the differences 

between the EU-HB in the EU and S45V Credit 

in the US. 

 

Notwithstanding differences between Section 

45V Credit and the EU-EHB, they also have 

similarities in respect of the three pillar rules 

for additionality, geographic correlation, and 

temporal correlation.115 However, even within 

these rules, there is divergence, as shown in 

Table 3 below. 

 

In sum, climate policy has not simply 

coincided with hydrogen policy; it has 

provided a legal, economic, and technical 

rationale for renewable-hydrogen market 

 
115 Guillotin, Arnauld, et al. “Hydrogen Subsidies Under 
Three Pillar-Frameworks: A Europe–United States Multi-
Stakeholder Comparison.” Renewable and Sustainable 

Energy Reviews, vol. 211, 2025, 115284. 
116 Commission Delegated Regulation (EU) 2023/1184 (n 
34) supra; Commission Delegated Regulation (EU) 

2023/1185 (n 34) supra. 
117 “European Hydrogen Bank.” European Commission 
Webpage, 2025. 
118 European Commission (n 88) supra. 

creation, albeit to differing degrees in 

different jurisdictions. Absent that rationale, 

it is difficult to identify any alternative basis 

upon which the market could plausibly 

develop economically at scale. Once the 

market matures, this may not remain true but 

as a catalyst and driver climate goals play an 

important role. 

 

C. The EU Low-Carbon Evolution  

Following the announcement of the European 

Green Deal in 2019, the EU’s initial focus 

centred almost exclusively on renewable 

hydrogen. The adoption of the Delegated 

Acts116 in 2023 established the legal 

framework for an RFNBO with corresponding 

targets and the launch of the EU-HB auction 

provided RFNBO only financial support 

mechanisms.117 

 

However, by late 2024 and early 2025, the 

policy stance began to recalibrate in response 

to economic constraints, slow infrastructure 

deployment, and concerns about European 

industrial competitiveness. The era of the 

Clean Industrial Deal118 marks a departure 

from the previous renewable-only emphasis. 

This shift is illustrated by the following 

actions: (i) the 2025 Delegated Act concerning 

low-carbon hydrogen establishing the 

regulatory framework for this broader 

category,119 and (ii) perhaps most tellingly, the 

Auction call for proposals for the third EU-HB 

auction including provisions for electrolytic 

low-carbon hydrogen, a clear extension of 

eligible production pathways.120 This 

evolution has occurred despite the proposal to 

amend the European Climate Law to define a 

2040 climate target of 90% reduction in GHG 

emissions,121 demonstrating that the 

incorporation of low-carbon hydrogen is not 

119 Commission Delegated Regulation (EU) Ares (2024) 
6848064. 
120 INNOVFUND (n 113) supra. 
121 European Commission (n 4) supra. On 10 December 
2025, the Council and Parliament agreed on the 90% 
emissions reduction climate target so that it appears that 

this proposal will soon be adopted: see “2040 Climate 
Target: Council and Parliament Agree on a 90% 
Emissions Reduction.” Council of the EU Webpage, 10 

Dec. 2025.  
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perceived as incompatible with ambitious 

climate objectives. 

 

D. The US Low-Carbon Evolution  

The transition to the Trump administration in 

January 2025 marked a decisive shift in US 

climate policy, with knock on effects for 

hydrogen. The notice of withdrawal122 from 

the Paris Agreement indicated a significant 

shift from globally coordinated climate 

initiatives to a focus on national energy 

autonomy and economic competitiveness. This 

came after the nation’s nationally determined 

contribution was made more stringent in 2024 

by the Biden administration.123 This early 

stage of the Trump presidency also saw the 

suspension of IRA fund pay-outs, generating 

uncertainty in the hydrogen sector.124 

 

In July 2025, the OBBBA was enacted.125 The 

OBBBA substantially alters clean energy tax 

incentives established by the IRA.126 For 

hydrogen, the OBBBA accelerates the sunset of 

the S45V Credit, i.e. projects must now begin 

construction by 31 December 2027, in order to 

qualify for the credit. Thus, projects must be 

sufficiently progressed to qualify for the 

applicable incentives.127 Whilst the OBBBA 

retained the section 45Q carbon capture credit 

for facilities that start construction prior to 

2033, its treatment of other clean energy 

credits compound challenges for renewable 

electrolytic hydrogen.128 As the US Energy 

Information Administration noted in a 2025 

report, even under favourable regulatory 

conditions, SMR from natural gas remains the 

predominant hydrogen generation method in 

the majority of scenarios, with electrolyser-

 
122 The process takes a year and commences with 

notification.  
123 The White House (n 31) supra. 
124 “Unleashing American Energy.” The White House, 20 

Jan. 2025; Allsup, Maeve. “What a ‘Pause’ on IRA Funds 
Really Means.” Latitude Media, 22 Jan. 2025. 
125 One Big Beautiful Bill Act (OBBBA) of 2025, PL 119-21; 
see Clean Hydrogen Incentives in the One Big Beautiful 
Bill Act of 2025: Section 45V Clean Hydrogen Production 

Tax Credit. 
126 Cavanaugh, Jack Andreasen, et al. “Assessing the 
Energy Impacts of the One Big Beautiful Bill Act.” Center 

on Global Energy Policy, 14 Jul. 2025. 
127 Corbeau, Anne-Sophie, and Drake Hernandez. 
“Analysis: Trump’s One Big Beautiful Bill Act Has Given 

the US Hydrogen Industry Certainty—But Where Will the 

based production accounting for less than 1% 

of total hydrogen generation in the US.129 

 

The outcome of these policy developments is a 

framework that continues to support 

hydrogen development but under 

substantially revised conditions. Projects 

relying on natural gas with carbon capture and 

storage face fewer near-term obstacles than 

electrolytic alternatives. This outcome, whilst 

perhaps less supportive of renewable 

hydrogen than many advocates had hoped, 

reflects the political and economic constraints 

within which hydrogen policy must operate in 

the US. In practice, viable projects will be 

those that can swiftly align clean energy, 

offtake agreements, and financing, and those 

which rely on gas with carbon capture and 

storage. 

 

E. What Does Low-Carbon Hydrogen Mean for 

Climate Goals? 

The key challenge raised by this trend towards 

policy frameworks that support diverse 

hydrogen production pathways is whether or 

not this is compatible with reaching climate 

targets. The answer depends substantially on 

how one sees compatibility. If the standard is 

whether low-carbon hydrogen can fully 

replace renewable hydrogen as the primary 

decarbonisation pathway whilst still achieving 

net-zero emissions by 2050, considerable 

scepticism is warranted.130 Low-carbon 

hydrogen raises questions of methane leakage 

and continued reliance on natural gas 

infrastructure could lead to path dependencies 

that are hard to break, locking in the use of 

Green Energy Come From?” Hydrogen Insight, 29 Jul. 

2025. 
128 For example, the OBBBA saw the cessation of 
technology-neutral tax credits, namely the Section 45Y 

Clean Electricity Production Credit and the Section 48E 
Clean Electricity Investment Credit for wind and solar 

projects that commence service post 2027, with an 
exception for projects where construction initiates on or 
before July 4 2026: see “The ‘One Big Beautiful Bill’ Act–

Navigating the New Energy Landscape.” Sidley Austin, 15 
Jul. 2025. 
129 “Natural Gas Remains the Largest Source of Hydrogen 

in Our Long-Term Projections.” Today in Energy, 4 Aug. 
2025. 
130 “Hydrogen for Decarbonization: A Realistic 

Assessment.” Clean Air Task Force, 21 Nov. 2023. 
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fossil fuels.131 Thus, the climate benefits of 

low-carbon hydrogen will be dependent on 

inter alia the reporting and measurement of 

methane emissions.132 Therefore, low-carbon 

hydrogen could also have significant climate 

mitigation benefits dependent on production 

processes and leakage.133 Thus, so long as 

there are the necessary guardrails in place, 

low-carbon hydrogen could still have 

significant benefits to reaching climate goals, 

albeit not as large as renewable hydrogen.134 

However, this requires stringent guardrails 

and proven technologies throughout the entire 

hydrogen value and supply chain.135 

 

Further, if the question is whether the 

inclusion of low-carbon hydrogen in the 

transitional energy mix can accelerate the 

overall development of hydrogen markets and 

thereby facilitate the eventual ascendancy of 

renewable hydrogen technology, a more 

nuanced analysis is necessary. The hydrogen 

question cannot be stated simply in binary 

terms (renewable or low-carbon hydrogen). 

  

The infrastructure developed for low-carbon 

hydrogen can also be used for renewable 

hydrogen as production scales.136 The 

hydrogen molecule itself does not differ, 

merely the production pathway. Barriers to 

the later adoption of renewable hydrogen may 

be lessened by the market mechanisms, and 

industry expertise obtained from the 

deployment of low-carbon hydrogen. 

Renewable hydrogen will eventually require 

larger expenditures in hydrogen 

infrastructure, which may be justified in part 

by the revenue streams and demand certainty 

offered by low-carbon hydrogen projects.137 

Thus, low-carbon hydrogen can play an 

important part in reaching climate goals, 

albeit not directly.  

 

 
131 “Hydrogen Reality Check: All ‘Clean Hydrogen’ Is Not 
Equally Clean.” Rocky Mountain Institute, 4 Oct. 2022. 
132 Tovar et al. (n 51) supra at 9. 
133 Hauglustaine, Didier, et al. ”Climate Benefit of a 
Future Hydrogen Economy.” Communications Earth & 

Environment, vol. 3, 2022, 295; Ocko, Ilissa, and Steven 
Hamburg. “Climate Consequences of Hydrogen 
Emissions.” Atmospheric Chemistry & Physics, vol. 22, 

F. Concluding Remarks on the Hydrogen-

Climate Nexus 

The emergence and evolution of hydrogen 

policy in both the EU and the US cannot be 

understood independently of the broader 

climate-policy frameworks within which it 

developed and continues to develop. In the EU, 

legally enforceable climate goals put direct 

regulatory pressure on finding solutions to 

reduce GHG emissions in hard-to-abate 

industries. Hydrogen was identified from the 

start. This forms a praxeological relationship. 

The EU’s decision to more explicitly 

incorporate low-carbon hydrogen in its 

regulatory framework later is not a sign that 

it is giving up on its climate goals. Instead, it 

constitutes an attempt to balance 

decarbonisation with energy security and 

industrial competitiveness. The pattern that 

emerges is that climate commitments were the 

first driver and then became a limit on which 

hydrogen pathways could be recognised 

without putting long-term emission-reduction 

goals at risk. 

 

In the US, the relationship is also present, 

although given the political backdrop in the 

US, climate has always been seen and couched 

alongside other drivers. There was a big 

increase in investment and policy action 

related to hydrogen between 2021 and 2024. 

This was in line with the Biden 

administration’s renewed federal climate 

pledges. However, at the same time, 

industrial, and employment-related concerns 

also affected hydrogen policy, which limited 

how much climate aims propelled the sector. 

The 2025 administration’s less ambitious 

climate goals and the ensuing OBBBA illustrate 

keenly how sensitive the sector is to changes 

in climate policy. Although the connection 

between climate goals and hydrogen 

development in the US is influenced by other 

no. 14, 2022, pp. 9349-9368; Hydrogen leakage means 
leak of hydrogen molecules into the atmosphere.   
134 Ocko & Hamburg (n 133) supra. 
135 Esquivel-Elizondo, Sofia, et al. “Wide Range in 
Estimates of Hydrogen Emissions from Infrastructure.” 

Frontiers in Energy Research, vol. 11, 2023, 1207208. 
136 “Building a Low Carbon Hydrogen Market in Europe.” 
Strategy&, 2025. 
137 ibid. 
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strategic factors, it is still true that stronger 

climate commitments lead to stronger policy 

support for renewable hydrogen, while 

weaker commitments lead to a corresponding 

adjustment. 

 

It could thus be said that in both jurisdictions, 

climate goals serve three causal functions: (i) 

they make hydrogen a desirable tool for 

decarbonisation, (ii) they shape the design of 

regulatory and fiscal tools that set up 

hydrogen markets, and (iii) they affect which 

production methods and / or emissions 

thresholds are seen as reliable ways to help 

meet long-term climate goals. The connection 

between hydrogen policy and climate strategy 

was and is not coincidental. Climatic goals 

have created legal, economic, and political 

reasons that make hydrogen a part of the 

energy transition landscape, even though 

different regions had different priorities. 

 

The comparative timeline below set out in 

Table 4 below illustrates how climate targets, 

geopolitical shocks and political transitions 

are reflected in hydrogen-specific regulatory 

developments in each jurisdiction.  

 

It reveals that when climate goals are high, 

hydrogen policy grows; when climate goals 

are low, and when the balance between 

climate, industrial policy, and energy security 

is amended, hydrogen policy changes.  

 

It illustrates that while the EU maintains tight 

integration between climate and hydrogen 

policy, the US demonstrates that hydrogen 

incentives (which support certain ‘types’ of 

hydrogen) can persist even as climate 

commitments fluctuate.  

 

 
138 Obligations of States in Respect of Climate Change. ICJ 
Advisory Opinion, 23 Jul. 2025. 
139 Bookman, Sam. “The International Court of Justice’s 
Climate Opinion and What It Means for the U.S.” Emmett 
Environmental Law & Policy Review, Sept. 2025; 

Sthoegher, Eran. “How Do States React to Advisory 
Opinions? Rejection, Implementation, and What Lies in 
Between.” American Journal of International Law 

Unbound, vol. 117, 2023, pp. 292-297. 

VI. The Effect of the ICJ Advisory 
Opinion: Significance for Hydrogen 
Policy 
On 23 July 2025, the International Court of 

Justice (ICJ) issued its Advisory Opinion on 

States’ legal obligations in respect of climate 

change.138 Although Advisory Opinions are not 

binding on States, they are authoritative 

statements from the United Nations’ highest 

court and carry significant legal and political 

weight.139  

 

In summary, the ICJ held that: (i) States have 

binding obligations to prevent significant 

environmental harm from climate change and 

to cooperate in good faith to address it; (ii) 

these duties arise not only from climate 

treaties (such as the United Nations 

Framework Convention on Climate Change 

(UNFCCC), Kyoto, the Paris Agreement) but 

also from customary international law and 

other branches (e.g. laws relating to the sea); 

(iii) climate obligations require “appropriate”, 

“deep, rapid and sustained” measures aligned 

with the best available science; and (iv) 

violations can entail State responsibility, 

including reparations in certain 

circumstances.140  

 

The Opinion also clarifies that climate treaties 

are not lex specialis that displace other 

primary rules of international law. In other 

words, treaty participation (or non-

participation) does not exhaust a state’s 

climate obligations. States remain bound by 

general duties, such as the no-harm rule, due 

diligence, and human rights, independently of 

for example, the Paris Agreement.141 This is 

particularly notable in light of the US 

withdrawal from the Paris Agreement. The ICJ 

also held that the need to prevent significant 

transboundary harm under customary 

international law, are obligations erga omnes; 

140 “Defining State Obligations in a Warming World: The 
ICJ’s Advisory Opinion on Climate Change.” Herbert 

Smith Freehills Kramer, 21 Aug. 2025; “Climate: Historic 
ICJ Opinion on the Obligations of States,” UN Regional 
Information Centre for Western Europe, 24 Jul. 2025.  
141 ICJ Advisory Opinion (n 138) supra [411]ff; Bookman 
(n 139) supra. 
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that is to say, they are duties owed to the 

entire international community.142 

 

A. Why This Matters for Hydrogen 

Hydrogen sits at the intersection of climate 

mitigation, energy security, and industrial 

policy. The ICJ’s Opinion doesn’t mention 

hydrogen directly, but it speaks to the legal 

environment in which hydrogen policy is 

designed and financed. If hydrogen is seen 

through a climate lens, then it is seen as 

constituting a decarbonisation pathway in 

order to reach net zero. 

 

One of the ways that the Opinion may affect 

hydrogen is in relation to the ‘type’ of 

hydrogen which is bolstered in policy. The ICJ 

explicitly recognised that states must phase 

out fossil fuel dependency, stating that State 

failure “to take appropriate action to protect 

the climate system from GHG emissions—

including through fossil fuel production, fossil 

fuel consumption, the granting of fossil fuel 

exploration licenses or the provision of fossil 

fuel subsidies—may constitute an 

internationally wrongful act”.143 This could 

create barriers for low-carbon hydrogen 

strategies that rely on SMR with carbon 

capture and storage (CCS),144 given their 

continued dependence on fossil fuel 

feedstocks and associated upstream methane 

emissions.145 However, it may also bolster 

other types of hydrogen which are not 

renewable such as hydrogen from nuclear 

energy. The Opinion’s discussion of the “best 

available science” as a standard for evaluating 

climate measures could mean that nuclear 

hydrogen could gain regulatory advantages. 

 
142 González, Fernanda, et al. “The ICJ Rules That Failing 

to Combat Climate Change Could Violate International 
Law.” WIRED, 24 Jul. 2025. 
143 Schaugg, Lukas, et al. “Historic International Court of 

Justice Opinion Confirms States’ Climate Obligations.” 
International Institute for Sustainable Development, 28 

Jul. 2025; ICJ Advisory Opinion (n 138) supra [427].  
144 Hydrogen produced through SMR without CCS is 
currently the most widely produced form of hydrogen, 

often called ‘grey’ hydrogen and is not in discussion 
here, although it would similarly be disadvantaged, 
probably to a larger degree.  
145 Khan, Muhammad Haider Ali, et al. “A Framework for 
Assessing Economics of Blue Hydrogen Production from 
Steam Methane Reforming Using Carbon Capture Storage 

This is because the SMR with CCS pathway 

remains structurally tied to fossil-fuel 

extraction, thereby exposing states to greater 

scrutiny when assessed against the ICJ’s 

reasoning concerning fossil-fuel dependency. 

There are criticisms against SMR with CCS 

hydrogen in respect of methane leakage and 

assumptions regarding long-term CCS 

performance that remain technically and 

legally uncertain.146 These factors may raise 

questions about whether hydrogen derived 

from natural gas with CCS can deliver the 

consistent and durable emissions reductions 

required under climate obligations. By 

contrast, hydrogen produced using nuclear 

electricity does not rely on fossil inputs and 

thus, avoids many of the related concerns.147 

Whilst not without criticism,148 it may hold 

regulatory advantages in frameworks that 

place importance on certainty, and the 

avoidance of fossil-fuel lock-in. 

 

Whilst only authoritative and not binding, 

States may feel pressure to give priority to 

hydrogen policies that reduce GHG emissions 

quickly and sustainably and avoid fossil fuels. 

This may have the effect of increasing 

regulatory scrutiny on low-carbon hydrogen 

routes while giving preference to production 

pathways that can be shown to meet strict 

lifecycle thresholds. Governments may want 

to show that their investments in hydrogen 

significantly contribute to the “deep, rapid, 

and sustained”149 emissions mentioned by the 

ICJ. This climate lens may highlight the need 

to address upstream methane emissions in the 

low-carbon hydrogen value chain, increase 

carbon capture and storage where no other 

& Utilisation.” International Journal of Hydrogen Energy, 

vol. 46, no. 44, 2021, pp. 22685-22706. 
146 Howarth, Robert, and Mark Jacobson, “How Green Is 
Blue Hydrogen?” Energy Science & Engineering, vol. 9, 

2021, p. 1676 at p. 1680; Maniscalco, Manfredi Picciotto, 
et al. “Critical Review of Life Cycle Assessment of 

Hydrogen Production Pathways.” Environments, vol. 11, 
2024, 108; Davids, Daniel, et al. “Impact of Methane 
Leakage Rate and Carbon Capture Rate on Blue Hydrogen 

Sustainability Using Combined Warming Index.” Applied 
Energy, vol. 394, 2025, 125888.  
147 Maniscalco et al. (n 146) supra. 
148 Zamberi, Faziana Zarith Binti, et al. “High-Level 
Hazard Analysis for Pink Hydrogen Production.” 
International Journal of Green Energy, vol. 1, 2025. 
149 ICJ Advisory Opinion (n 138) supra [282]. 
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viable lower carbon option is available, and 

put in place reliable monitoring, reporting, 

and verification systems.  

 

Another very important aspect of the Opinion 

is that treaty withdrawal does not allow States 

to avoid climate obligations. These duties are 

upheld by human rights frameworks and 

customary law, and they may be strengthened 

by additional legal frameworks such as trade 

law and domestic judicial interpretation of 

international standards. Thus, for example, a 

withdrawal from the Paris Agreement, as the 

US underwent, does not negate its climate 

obligations. Further, the US remains a party to 

the UNFCCC.150  

 

The ICJ’s Opinion may also strengthen the case 

for carbon border adjustments and 

certification requirements for hydrogen trade, 

as countries seek to ensure that imports meet 

the same stringent lifecycle standards 

required domestically under international 

law.  

 

VII. Conclusion  
The comparative analysis undertaken in this 

article suggests that binding or at least 

credibly anchored climate goals are an 

important catalyst for the renewable and low-

carbon hydrogen market creation. A 

renewable-only hydrogen sector is unlikely to 

scale in the near term without those goals and 

low-carbon frameworks can contribute to 

climate objectives where they are paired with 

stringent lifecycle rules and guardrails. 

Absent these, such frameworks risk 

entrenching fossil-dependence. 
 

Overall, this article reveals that hydrogen 

policy cannot be decoupled from climate 

policy, climate goals fundamentally define its 

trajectory, stringency, and purpose, although 

to differing extents in the EU and US. 

However, hydrogen development is heavily 

shaped by multiple overlapping forces such as 

geopolitics, internal politics, industrial 

competitiveness, and fiscal capacity.  

 

 
 

 
EU-HB Years of the 

Auction Results 
Available Funding Ceiling Price (Fixed 

Premium) 
Eligible Hydrogen 

The first auction – 
IF23 Hydrogen 

Auction 

2024 EUR 800 million 4.5 EUR/kg RFNBO 

The second auction – 
IF24 Hydrogen 

Auction 

2025 EUR 1.2 billion 4 EUR/kg RFNBO 

The third auction – 
IF25 Hydrogen 

Auction 

2026 EUR 1.3 billion 4 EUR/kg RFNBO and electrolytic 

low-carbon hydrogen 

 

Table 1: The Auctions of the European Hydrogen Bank. 

 

 
GHG emission requirements PTC per kilogram of hydrogen in USD 

2.5 to 4 kgCO2e/kgH2 0.60 

1.5 to less than 2.5 kgCO2e/kgH2 0.75 

0.45 to less than 1.5 kgCO2e/kgH2 1.00 

Less than 0.45 kgCO2e/kgH2 3.00 

 

Table 2: Credit Values under Section 45V of the IRA. 

 

 

 
150 “Parties to the United Nations Framework Convention 

on Climate Change.” UNFCCC Webpage. 
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 Hydrogen Bank IRA-45V 

Form of Support Fixed premium Tax credit 

Grounds for Providing Support Winners to the auction All hydrogen producers complying with defined 

requirements 

Period of Support 10 years 10 years  

Supported Hydrogen Types Renewable hydrogen and electrolytic low-

carbon hydrogen 

Clean hydrogen 

Emission Threshold 3,4 kgCO2e/kgH2 4 kgCO2e/kgH2 

Boundaries for Emission Threshold Well-to-Wheel Well-to Gate 

Fixed Premium 4-4.5 EUR/kg 0.60-3 USD/kg 

Additionality / Incrementality 

 

Renewable energy capacity installed 3 years 

before the electrolyser. 

No public support for renewable installations. 

Commissioning of generation capacity three 

years before the electrolyser. 

Eligibility of all power generation technologies 

emission measuring. 

Temporal Correlation Before 2030: monthly 

From 2030: hourly 

Until 2028: annually  

From 2028: hourly 

Geographic Correlation Renewable electricity produced in the same 

bidding zone as electrolyser’s location.  

Electricity generated in the grouping of 

Balancing Authorities as electrolyser’s location.  

 

Table 3: Comparison of Support Schemes for Hydrogen Production in the EU and the US. 

 

 

EU–US COMPARATIVE HYDROGEN REGULATION AND CLIMATE GOALS AT A GLANCE (2019–2025) 

Date European Union United States Headline Analysis 

2019 Climate: 

2019 UN Climate Summit, to meet 

net-zero carbon emissions targets by 
2050. 

European Green Deal announced. 

European Council endorses the 

concept of being climate-neutral by 

2050. 

Hydrogen: 

Mentions clean hydrogen as priority 

area in the European Green Deal. 

Climate:  

The US did not confirm commitments 

under the 2019 UN Climate Summit. 
The US was in the process of 

withdrawing from the Paris 

Agreement. 

Hydrogen: 

No specific initiatives. 

The EU identifies climate goals to 

reach climate neutrality by 2050 

and includes development of 
clean hydrogen sector for these 

purposes. 

The US was not a party to the 

Paris Agreement and did not have 

any notable specific initiatives 

for hydrogen sector at this 

period. 
2020 Hydrogen: 

EU Hydrogen and System Integration 

Strategy adopted. 

No specific initiatives. 

2021 
Climate: 

Climate Law sets legally binging 

climate neutrality target. 

‘Fit for 55’ package. 

Hydrogen: 

‘Fit for 55’ package. 

Climate: 

The US rejoined the Paris Agreement. 

Hydrogen: 

IIJA becomes law. 

Creation of Regional Clean Hydrogen 

Hubs. 

Hydrogen Shot Initiative. 

EU sets the strategic frame for 

hydrogen and already signals a 

preference for renewable 

hydrogen, bolstered by the 

legally binding climate law 

target. US rejoints the Paris 

Agreement, and hydrogen hubs 

programme announced. 

2022 Hydrogen: 

Gas Supply Crisis. 

REPowerEU (10 Mt domestic + 10 Mt 

imports of renewable hydrogen by 

2030). 

Hydrogen: 

IRA with its S45V Credit announced. 

Clean Hydrogen Production Standard 

(CHPS). 

The EU pivots more prominently 

to energy security amidst the gas 

crisis and the US adds powerful 

fiscal signals with the IRA. 

2023 
Hydrogen: 

RED III revision. 

Delegated Acts defining RFNBO rules. 

ReFuelEU Aviation. 

FuelEU Maritime. 

Hydrogen: 

National Clean Hydrogen Strategy & 

Roadmap. Treasury proposes Section 

45V three-pillar guidance. IIJA 

programs advance (H2Hubs selections 

/ negotiations). 
 

Convergence of similar three 

pillar strategies. 
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2024 Hydrogen: 

Hydrogen & Decarbonised Gas Market 

package adopted. 

Net-Zero Industry Act. 

EU-HB auction. 

Climate: 

US NDC was made more stringent in 

2024 by the Biden administration 

from 61% to a 66%. 

  

2025 Climate: 

The Competitive Compass published 

Clean Industrial Deal. 

CISAF (to 2030). 

Proposal of amendment Climate Law 

for 2040 90% net-zero GHG 

emissions target. 

 

Hydrogen: 
Low-Carbon Delegated Act. 

EU-HB third auction includes 

electrolytic low-carbon hydrogen. 

Climate: 

Start of process to withdraw US from 

Paris Agreement. 

 

Hydrogen: 

Final S45V Credit rules. 

One Big Beautiful Bill Act (begin 

construction for 45V brought forward 

to 31 Dec 2027). 
Some clean-power credits narrowed; 

45Q retained. 

Both jurisdictions seem to be 

converging on a more low-carbon 

friendly position; however, the 

EU remains renewable hydrogen 

focused. 

 

 

Table 4:  Illustrative Comparative Table of EU and US Climate and Hydrogen Frameworks (Period 

2019-2025

 


