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Executive summary

This report supports the SET Plan Hydrogen Implementation Working Group (IWG) by analysing
hydrogen-related activities across EU Member States and associated countries. Chapter 1 outlines the
working procedure.

Chapter 2 details the data sources and evaluation methods. Two approaches were used: desk research
for country fact sheets and Al-based analysis (NotebookLM) of National Energy and Climate Plans
(NECPs) and hydrogen strategies. This dual method enabled a comprehensive and scalable
assessment of national efforts. The results will inform future recommendations and stakeholder

dialogue in the next deliverable (D5.3).
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Working procedure and contributions to

the SET Plan Hydrogen IWG

The work in WP 5 is divided into three main sections:

— identification of factors that are important for the ramp-up of a hydrogen economy (DEL 5.1)
— analysis of the individual states regarding their hydrogen activity and development of

recommendations (DEL 5.2 and DEL 5.3)

— moderated exchange between the states based on these recommendations

The process of developing recommendations for exchange between countries is divided into two parts:
data collection and data analysis. This report shows what data have been collected and how.

1.1

Starting point

The previous work in WP 5 led to the identification of a short list of prioritised activities on key aspects,
which have been aligned with the activities of the TWG. These five activities are:

1.2

Regulatory and trade barriers: Intensify the exchange between industry, research, and
regulatory and policy makers, in order to support the joint establishment of clear, long-term,
realistic, and holistic decarbonisation pathways and to identify unnecessary regulatory and
trade barriers.

Demand and business models: Estimate the demand for R-LC hydrogen and identify business
models in existing and new application areas.

Traceability and certification: Monitor research activities on the traceability of R-LC hydrogen
(e.g. using block-chain technology, loT etc.), support the establishment of a harmonised
certification and guarantee of origin scheme, and prevent greenwashing.

Hydrogen infrastructure in developing countries: Promote the development of hydrogen
infrastructure in EU partnering developing countries and regions and stimulate R-LC hydrogen
technologies, especially in hard to abate industries.

Education and training programme: Propose targeted educational and training programmes
involving universities and industries that foster the exchange of knowledge/skills along the
entire renewable and R-LC hydrogen value chain.

Specific contribution to the CSA project

Based on the data presented in this report, a “synergy report” (D5.3) will be created to provide an
overview of countries or regions with varying levels of commitment and activity in the field of hydrogen
in relation to the most important aspects and other relevant data. Based on this analysis,
recommendations for action will be developed and exchanges between stakeholders will be initiated.

1.3

Specific contribution to the IWG

As emphasised in the Strategic Energy Technology (SET) Plan, it is crucial to align and coordinate
national efforts to ensure the objectives are achieved sustainably and on time. Success depends
especially on cross-cutting issues addressing agreements, coordination, and exchange of experiences
with key aspects. WP 5 involves precisely this coordination and exchange. This report is a concrete and
necessary step in this direction.
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1.4 Generic applicability in working with the IWG

Among other tools, artificial intelligence (Al), specifically NotebookLM, was used to evaluate the
activities of the states (based on their NECPs and hydrogen strategies as data sources). The method
developed can be extended relatively easily to other questions and sources in consultation with the
IWG.

1.5 What methods were used, and what results can be found in this report?

Due to the heterogeneous requirements (on the one hand, we collected facts as a start for the country-
specific data sheets, and on the other hand, we had to search the most relevant national documents -
NECPs and hydrogen strategies - for specific activities, two different data collection methods were
used.

In order to determine a generally applicable “activity on the path to a hydrogen economy” (as a measure
of a country's hydrogen activity), different data were collected for each country through desk research
to reflect the sum of this activity. The data were collected in this way for the 27 EU countries plus the
three Set Plan associated countries, resulting in country fact sheets summarised in part B of this report.

Since the very specific evaluation of national country activities regarding the five key aspects proved to
be particularly difficult (very specific questions in combination with extensive sources), a method was
developed for this evaluation with the aid of Al. The results are presented in part A (this part) of this
report. The method allows large amounts of data to be searched for specific content. It can also be
applied to other questions and data sources, which is another major advantage.
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2. Data and evaluation

Information publicly available on websites (see “List of references”) served as data sources for the
country fact sheets, while the NECPs and the respective national hydrogen strategies served as data
sources for the evaluation in relation to the five key aspects.

This chapter describes the data sources, the evaluation method, and the results of the evaluation of the
NECPs and national hydrogen strategies in relation to the five key aspects. The country fact sheets are
summarised in Part B of this report.

2.1 Data sources

The NECPs, the national hydrogen strategies, and different country-specific websites regarding
hydrogen were used as sources. For technical reasons, the NECPs for Italy and Spain could not be
evaluated, this part will be submitted later with DEL 5.3. The different sources are listed in detail in the
references section. In total, 25 NECPs and 30 hydrogen strategies were evaluated.

2.2 Methods of data collection and analysis

Itis important to understand that the results of the NotebookLM evaluation cannot be considered 100%
robust, but they do provide a valuable indication given the large number of documents searched and
the speed of the evaluation. NotebookLM provides fact-based answers by allowing users to determine
which documents it can access. The tool answers specific questions based exclusively on uploaded
sources. The answers are therefore document-based and transparent. The penultimate sentence in the
specified prompts (Al instructions) is not necessary, but was included for security reasons, to
definitively exclude external sources once again. The answers provided by NotebookLM were adopted
with minimal editing for better reading and form the basis for further conclusions.

2.3 Evaluation of the NECPs and national hydrogen strategies in relation to the
key aspects using NotebookLM

Prompts for the evaluation of the NECPs

The key aspects mentioned in Chapter 1.1 and the prompts derived from them are listed below. For
reasons of clarity, several prompts were derived from one key aspect where necessary. The key phrases
of the key aspects are underlined and can be found in the Al prompts.

Regulatory and trade barriers: Intensify the exchange between industry, research, and regulatory and
policy makers, in order to support the joint establishment of clear, long-term, realistic, and holistic
decarbonization pathways and to identify unnecessary regulatory and trade barriers.

Prompt 1: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with exchanges between stakeholders to support the joint definition of
decarbonization pathways based on renewable or low-carbon hydrogen? Please answer in English,
based only on the source, and do not add any information from outside the source. Answer concisely
and include the citation in your answer.

Prompt 2: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the identification of unnecessary regulatory and trade barriers with
regard to renewable or low-carbon hydrogen? Please answer in English, based only on the source, and
do not add any information from outside the source. Answer concisely and include the citation in your
answer.
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Demand and business models: Estimate the demand for R-LC hydrogen and identify business models
in existing and new application areas.

Prompt 3: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents describes the country's future demand for renewable and low-carbon
hydrogen? Please answer in English, based only on the source, and do not add any information from
outside the source. Answer concisely and include the citation in your answer.

Prompt 4: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the identification of business models with regard to renewable or
low-carbon hydrogen? Please answer in English, based only on the source, and do not add any
information from outside the source. Answer concisely and include the citation in your answer.

Traceability and certification: Monitor research activities on the traceability of R-LC hydrogen (e.g.
using block-chain technology, loT etc.), support the establishment of a harmonised certification and
guarantee of origin scheme, and prevent greenwashing.

Prompt 5: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the traceability of renewable or low-carbon hydrogen? Please
answer in English, based only on the source, and do not add any information from outside the source.
Answer concisely and include the citation in your answer.

Prompt 6: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the establishment of a harmonised certification and guarantee of
origin scheme for renewable or low-carbon hydrogen? Please answer in English, based only on the
source, and do not add any information from outside the source. Answer concisely and include the
citation in your answer.

Prompt 7: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the prevention of greenwashing according renewable or low-carbon
hydrogen? Please answer in English, based only on the source, and do not add any information from
outside the source. Answer concisely and include the citation in your answer.

Hydrogen infrastructure in developing countries: Promote the development of hydrogen
infrastructure in EU partnering developing countries and regions and stimulate R-LC hydrogen
technologies, especially in hard to abate industries.

Prompt 8: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the development of hydrogen infrastructure in EU partnering
developing countries? Please answer in English, based only on the source, and do not add any
information from outside the source. Answer concisely and include the citation in your answer.

Prompt 9: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the stimulation of renewable or low-carbon hydrogen technologies
in hard to abate industries? Please answer in English, based only on the source, and do not add any
information from outside the source. Answer concisely and include the citation in your answer.

Education and training programme: Propose targeted educational and training programmes involving
universities and industries that foster the exchange of knowledge/skills along the entire renewable and
R-LC hydrogen value chain.

Prompt 10: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with educational and training programs for renewable or low-carbon
hydrogen technologies? Please answer in English, based only on the source, and do not add any
information from outside the source. Answer concisely and include the citation in your answer.

Prompt 11: | am looking for country-specific activities related to renewable or low-carbon hydrogen.
Which of the documents deals with the exchange of knowledge or skills along the entire renewable and
low-carbon hydrogen value chain for renewable or low-carbon hydrogen? Please answer in English,

10
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based only on the source, and do not add any information from outside the source. Answer concisely
and include the citation in your answer.

Results of the NotebookLM evaluation of the NECPs

Regulatory and trade barriers, prompt 1

Documents dealing with exchanges between stakeholders to support the joint definition of
decarbonization pathways based on renewable or low-carbon hydrogen include:

Luxembourg utilizes the Taskforce H, Luxembourg platform for consultation with stakeholders
to support the implementation of the national hydrogen strategy and coordinate the seven
planned measures. Furthermore, a roadmap for decarbonising industry is established in close
cooperation with industry.

Portugal promotes dialogue platforms for sustainable development and leverages the HyLab
Green Hydrogen Collaborative Laboratory, a collaborative R&D&I cluster involving R&D
institutes, universities, industrial companies, and SMEs, focused on enhancing hydrogen
competitiveness and creating new products and services to enable a hydrogen-driven
economy.

Croatia plans the establishment of a hydrogen technology platform to bring together national
stakeholders relevant to research and application of hydrogen technology, serving as a link
between national, EU, and international levels to support the Hydrogen Strategy.

Austria runs the Hydrogen Flagship Initiative, which promotes regular dialogue and exchanges
between decision-makers, academia, and administration regarding current developments
around hydrogen.

France supports the mobilization of economic actors through in-depth exchanges with the
states to develop decarbonisation roadmaps.

Romania utilizes the Energy and Climate Dialogue Platform, co-financed by the NECPlatform
project, to facilitate multi-level dialogue among key actors during the NECP revision process.

Belgium participates in the Greater Region cooperation, aiming to establish a framework for
consultation to study scenarios (including technical and financial aspects) for hydrogen
transport across borders and deployment in the region, in accordance with national policies.

Regulatory and trade barriers, prompt 2

The documents that deal with the identification of unnecessary regulatory and trade barriers related to
renewable or low-carbon hydrogen are:

Ireland's National Hydrogen Strategy includes short-term actions aimed at removing any
barriers which could inhibit early hydrogen projects from progressing today.

The Netherlands focuses on:

— Working on the conditions for the international market for hydrogen, for example on the
same rules (standardisation), quality criteria and safety standards for hydrogen
transport, storage and use, and on the certification of hydrogen (carriers).

— Intending to remove barriers to storage where necessary.
— Addressing market and coordination failures in the early stages of import development.
— Examining Regulatory barriers in the context of circular production processes.

Portugal aims to regulate and promote the injection of renewable gases (including hydrogen and

biomethane) into the Public Gas Network (RPG) by removing existing barriers. Accelerating the

11
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simplification of permitting procedures for renewable gases (including hydrogen) is also a new
measure. Reviewing the regulatory framework for national gas transmission and distribution
networks is foreseen to promote the use of renewable gases.

Bulgaria's National Roadmap for hydrogen technology sets out legislative amendments to be
prepared by competent institutions to remove the key barriers identified in the roadmap for the
development of green hydrogen technology. The Bulgarian Energy Minister is expected to
receive assessments that contain proposals to remove unjustified regulatory and
administrative barriers to the development of self-consumers and renewable energy
communities.

Denmark cooperates with other European and non-European countries in fora such as the North
Seas Energy Cooperation (NSEC), including addressing possible legal, regulatory and
commercial barriers to cooperation in hybrid projects. The working party report on tariff models
addresses how to speed up the implementation of tariff models.

Sweden recognizes that regulatory frameworks and instruments need to be reviewed and
developed as the use of hydrogen increases in society.

The Czech Republic finalized a Report on the Flexibility of the Czech electricity system, which
focuses on the underlying barriers to the introduction and use of non-fossil flexibility (including
hydrogen) and proposes measures to remove them. The country's GAP analysis showed that
defining hydrogen as an energy carrier should be enshrined in Czech legislation (currently only
as a chemical raw material and fuel), and that existing legislation treats hydrogen production
using Power-to-Gas (P2G) as electricity consumption, which entails costs for operators in the
form of an electricity tax or a contribution to RES, suggesting adjustment is desirable.

Germany's Hydrogen Acceleration Act aims for the acceleration and digitalisation of planning,
approval and public-procurement procedures for infrastructure projects intended to produce,
store or import hydrogen. The country is working on a Green Paper for public discussion
regarding precautions for gas distribution networks, which poses questions about the
necessary flexibility of the legal framework to ensure supply and security and does not lead to
undue hardship. Furthermore, a Net-Zero Industry Platform is being set up for exchanging data
and discussing any problems.

Luxembourg intends to identify and remove barriers to the rapid development of renewables,
significantly reduce approval times and simplify administrative procedures.

Slovenia plans to prepare a regulatory and supportive environment for alternative renewable
and low-carbon gases.

Belgium is focusing on removing any remaining legislative limiting factors in the current
framework and any other obstacles identified related to low-carbon hydrogen in the Walloon
Region. The Federal Government also approved a preliminary draft law aimed at substantially
reforming the legislative and administrative law sections of the Council of State to ensure legal
certainty and investment certainty for projects by prioritizing energy transition files. For the
Flemish Region, potential barriers to innovation are identified in collaboration with businesses
(e.g., regulations and standards that do not take into account new technologies).

Finland emphasizes smooth permitting processes as a key condition for sustainable
investments in hydrogen. Finland also cooperates with other Nordic countries on hydrogen, with
the aim of ensuring they have access to an open, reliable and safe hydrogen market.

Estonia carried out an audit as part of the REPowerEU plan to identify the biggest bottlenecks in
the planning, permitting and construction of renewable energy projects, resulting in drafts to
speed up procedures and increase transparency.

12
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Demand and business models, prompt 3
The documents that describe the country's future demand for renewable and low-carbon hydrogen are:

Lithuania projects a total need of 24.16 TWh (or 732 thousand tonnes) of green hydrogen
by 2050, requiring 8.5 GW of electrolysis capacity. Near-term production and demand
in 2030 are projected at 4.26 TWh (129 thousand tonnes), with demand primarily coming from
Industry (fertilisers and chemical production: 82 thousand tonnes; oil refining, green synthetic
fuels: 5 thousand tonnes) and Transport (8 thousand tonnes).

Greece estimates the total input (consumption) of green hydrogen will rise from 1.2
TWh/year in 2030 to 20.2 TWh/year in 2050. Demand sectors in 2050 include consumption in
transport of goods (1.5 TWh/year), consumption for the carbon input of synthetic fuels (15.0
TWh/year), consumption for synthetic ammonia (3.7 TWh/year), and injection into the natural
gas network (0.1 TWh/year).

Luxembourg projects total consumption of renewable hydrogen to increase from 2
GWh in 2023 t0 230 GWh in 2030. This 2030 demand includes industrial consumption (130
GWh) and consumption in road transport (98 GWh). The national strategy initially identified a
potential total demand of between 4,000 and 10,000 GWh of renewable H, to contribute to
climate neutrality.

Poland estimates that meeting the 1% Renewable Fuels of Non-Biological Origin (RFNBO) target
intransport by 2030 would require approximately 91.7 thousand tonnes of RFNBO hydrogen. To
meet the 42% RFNBO target in industry by 2030, Poland requires around 270 thousand
tonnes of RFNBO hydrogen, of which approximately 225 thousand tonnesis needed for
synthetic ammonia production. Overall, Poland will need more than 300 thousand tonnes of
RFNBO hydrogen in industry and transport in 2030.

Hungary's National Hydrogen Strategy sets a target for the use of a significant part of the
domestically produced hydrogen: 16,000 tonnes of ‘carbon-free’ and 20,000 tonnes of ‘low-
carbon’ hydrogen by 2030. This hydrogen is primarily intended for industry, especially toreplace
grey hydrogen in ammonia production, petroleum refining, petrochemicals, and potentially the
steel industry. The objective also includes a target of 4,800 fuel cell vehicles (mainly buses and
vans) in domestic road transport by 2030.

Demand and business models, prompt 4
The following documents deal with the identification of business models with regard to renewable or
low-carbon hydrogen:

Lithuania: This document mentions that the National Hydrogen Strategy and its Action Plan
define strategic orientations, milestones for hydrogen development, and the business
environment and challenges for the deployment of hydrogen technologies. Furthermore,
research will be implemented on the use of hydrogen for synthetic fuels, gas, and the feasibility
of smart integration technologies for sectors (Power-to-Gas, Power-to-X) in the Lithuanian
energy sector.

Luxembourg: The implementation of Luxembourg's Hydrogen Strategy includes the
development of financial instruments to stimulate supply and demand. The strategy also calls
for investing in international cooperation to exchange knowledge on global supply chain
business models. Additionally, new measures focus on developing high-quality green products,
services, and business models for decarbonisation and circularity. The country also aims to
support business models based on low-carbon products and services.

Portugal states that competitiveness programmes should include supporting the promotion of
business models based on low-carbon products and services. The process of finding cost-
effective solution(s) for the emergence of a genuine renewable gas economy requires dialogue

13
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with investors and market operators. The National Hydrogen Strategy will be revised to include
a detailed assessment of national hydrogen needs versus imported hydrogen, the necessary
infrastructure, and associated business models. The shift towards sustainable mobility creates
new business models that replace the supply of goods with the provision of services and
ownership for use. The Collaborative Green Hydrogen Lab (HyLab) was set up to enhance
hydrogen competitiveness and create new products and services, fostering innovation by
addressing components of the supply chain to enable a hydrogen-driven economy.

Slovenia plans to promote targeted research projects and multidisciplinary R&D programmes,
including those related to new business models. Specifically, the plan mentions preparing
guidelines and implementing documents (e.g., agreements, contracts) to support the
development of heat supply using the 'heat-as-a-service' model and calls for exploiting
potential for R&D in the field of new business models. Research activities are also encouraged
for developing new business models for deep renovation of residential buildings, such as deep
neighbourhood renovation.

Denmark mentions that the mission focusing on green fuels for transport and industry, the
MissionGreenFuels Partnership, is working on research into new business models and forms of
financing.

Germany mentions strengthening self-consumption in the electricity sector and implementing
a Master Plan for Hydrogen and Fuel Cell Technology in Transportation, which will define
specific action steps. Also, it commits to establishing an import strategy for hydrogen and its
derivatives that considers associated business models.

Belgium's updated Federal Hydrogen Strategy aims to invest in cooperation for successful
implementation. The Walloon Region highlights the development of new solutions for the
production and use of hydrogen and focuses research on a new generation of industry
agreements.

Hungary commits to encouraging innovative solutions to smooth the transformation of energy
markets through greening, electrification, decentralisation, and digitalisation. The focus on
industrial and transport applications of hydrogen requires appropriate regulatory and
predictable support measures. The National Hydrogen Strategy sets targets for the production
of carbon-free and low-carbon hydrogen for use in industry, primarily to replace grey hydrogen.

Traceability and certification, prompt 5
The following documents deal with the traceability or certification of renewable or low-carbon hydrogen
or renewable gases which include hydrogen:

Greece plans the Implementation of an organisation for the certification of renewable fuels. The
document notes that CO, emitted by carbon synthetic fuels shall be considered not to
contribute to GHG emissions (carbon recycling) in accordance with Union legislation. Greece
includes the Organisation of a scheme to certify the production or import of renewable fuels as
a policy measure for promoting renewable liquid fuels. Green hydrogen and synthetic fuels are
also linked to the M2 Organisation of a green and synthetic fuel certification scheme as a
regulatory measure. Furthermore, the eventual development of environmental markets using
Guarantees of Origin for RES electricity is expected to act as a complementary market
mechanism.

Lithuania states that the system of guarantees of origin allows for the identification, recording
and monitoring of the origin of the energy produced. It specifies that Guarantees of origin for
gases are linked to other systems — sustainability compliance assessment and RES fuel system.
Additionally, one of the R&D priorities is ‘Cross-cutting’ research to support standards and
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safety, regulatory reforms and domestic and international certification schemes for hydrogen
production emissions.

Luxembourg: Cooperation in infrastructure and certification is one of the seven measures
planned in the Hydrogen Strategy. The Hydrogen Support Group (SG4) of the Pentalateral Energy
Forum will continue to work on the development of hydrogen certification. The document also
mentions that the revision of the Gas Market Order in the Walloon Region introduces a
traceability mechanism for renewable gas: guarantee of origin.

Portugal states that the implementation of a system of guarantees of origin for renewable gases
will be finalised in 2024. Alongside Guarantees of Origin, the Proof of Sustainability (PoS) will be
evaluated as a means of valorising gases. The Organisation of a scheme to certify the production
or import of renewable fuels is listed as a necessary measure for alternative fuels. The system
of guarantees of origin is intended to demonstrate to the final customer, by issuing electronic
certificates, the share or quantity of energy from renewable sources in the energy mix of a given
supplier.

Slovenia plans to Upgrade the system of guarantees of origin to include renewable and low-
carbon gases, heat and cold from RES and waste heat. It states that the decarbonisation of
natural gas supply will be enabled by adhering to the guarantee of origin system for imported
gases. Furthermore, A system of certification of renewable and low-carbon gases will be
established, aligned with systems in other Member States, to allow for the export of
domestically produced gases.

Denmark: The hydrogen and gas market package lays down provisions on sustainability and
certification of renewable and low-carbon gases. The Danish Energy Agency enabled the
issuance of guarantees of origin for hydrogen as of 1 July 2023 to promote production from
renewable energy sources.

Germany: The Hydrogen Support Group (SG4) actively works on the development of hydrogen
certification. Germany also emphasizes the creation of suitable framework conditions,
including uniform standards and certification systems. Germany's hydrogen import strategy
also takes into account sustainability criteria.

Belgium: The Federal Hydrogen Strategy aims to encourage the implementation of certification
standards for renewable electricity, green hydrogen and green ammonia. The Brussels Capital
Region notes that the revision of the Gas Market Ordinance introduces a traceability mechanism
for renewable gas: guarantee of origin. The Walloon Region is developing an international
certification framework and specifically addresses the establishment of a legal framework for a
labelling system at an appropriate level for hydrogen.

Slovakia plans for the Introduction of guarantees of origin for biomethane in order to develop the
market for biomethane tradable in the EU.

Finland: Future work will be made to ensure that guarantees of origin can also be issued for
renewable fuels of non-biological origin. The strategic cooperation forum, NAFH, supports the
work on the development of the entire value chain for hydrogen-based fuels.

Bulgaria adopted a new Regulation on guarantees of origin in April 2024, which will provide the
possibility to issue a guarantee of origin for biogas and green hydrogen.

Croatia: The Regulation on the system of guarantees of energy origin was established and
extends the forms of energy for which guarantees are issued. Croatia also plans for the
Development of a public certification scheme and the Establishment of a national framework
for certification and verification of carbon removal.
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Hungary plans to facilitate the production of renewable hydrogen for use in the transport sector,
supported by the guarantee of origin market for alternative gases.

Cyprus notes that renewable fuels of non-biological origin (RFNBOSs), i.e. renewable hydrogen,
are included in the requirements of the Renewable Energy Directive for the transport sector.
Future work includes the issue of certificates of origin for renewable fuels of non-biological
origin.

Traceability and certification, prompt 6
The documents dealing with the establishment of a harmonised certification and guarantee of origin
scheme for renewable or low-carbon hydrogen/gases are:

Portugal: The implementation of a system of guarantees of origin for renewable gases will be
finalised in 2024. This system aims to demonstrate the share or quantity of energy from
renewable sources to the final customer by issuing electronic certificates. Portugal is also
evaluating the Proof of Sustainability (PoS) as a means of valorising gases. Furthermore, there
is a mention of the need to implement an Organisation of a scheme to certify the production or
import of renewable fuels. The Directive ERSE No 17/2023 adopted the Manual of Procedures of
the Authorising Authority for Guarantees of Origin (EEGO).

Slovenia plans to upgrade the system of guarantees of origin to include renewable and low-
carbon gases, heat and cold from RES and waste heat. Slovenia will facilitate the development
of a market for renewable and low-carbon gases, stating thata system of certification of
renewable and low-carbon gases will be established, in line with the certification of these gases
in other Member States, which will also allow renewable and low-carbon gases produced in
Slovenia to be exported abroad. The goal is to develop a regulatory and supportive environment
to replace fossil methane with alternative renewable and low-carbon gases, adhering to
the guarantee of origin system for imported gases.

Lithuania: This document notes that one of the R&D priorities is ‘Cross-cutting’ research to
support standards and safety, regulatory reforms and domestic and international certification
schemes for hydrogen production emissions. The existing system of guarantees of origin allows
for the identification, recording and monitoring of the origin of the energy produced,
and guarantees of origin for gases are linked to other systems — sustainability compliance
assessment and RES fuel system. Furthermore, Lithuania plans, through cooperation with the
designated bodies of other Member States, to create a favourable regulatory environment for
the trade of RES guarantees of origin with other Member States by harmonising national
requirements for RES guarantees of origin (including sustainability certification) with those of
other countries, and actively supports developing a European scheme for Guarantees of Origin
Registry activities.

Luxembourg: The country's Hydrogen Strategy includes cooperation in infrastructure and
certification among its seven key measures. Specifically, the Hydrogen Support Group (SG4) of
the Pentalateral Energy Forum will continue to work on the development of hydrogen
certification. The revision of the Gas Market Order in the Brussels Capital Region also introduces
a traceability mechanism for renewable gas: guarantee of origin.

Greece includes Implementation of an organisation for the certification of renewable fuels and
the Organisation of a scheme to certify the production or import of renewable fuels as policy
measures. It also specifically plans for the development of agreen and synthetic fuel
certification scheme (Measure M2). The country's measures include the expansion of the
system of Guarantees of Origin for RES electricity, acting as a complementary market
mechanism.

16



Document: | Map of networks and country fact sheets
Reference: | D5.2 Version: | 1.2

SET4H2 Authors: AEA Date 05.01.2026

Germany states that creating suitable framework conditions involves uniform standards and
certification systems for hydrogen. Germany actively participates in the Hydrogen Support
Group (SG4) of the Pentalateral Energy Forum, which focuses on the development of hydrogen
certification.

Denmark references the hydrogen and gas market package, which lays down provisions
on sustainability and certification of renewable and low-carbon gases. It further notes that the
Danish Energy Agency made it possible to issue guarantees of origin for hydrogen as of 1 July
2023 to promote hydrogen production from renewable energy sources.

Romania plans to Introduce and implement guarantees of origin for the green gases and aims to
create an enabling environment for the production and trading of green gases.

Croatia: The existing legal framework in Croatia includes the Regulation on the system of
guarantees of energy origin. Croatia also plans to establish a national framework for
certification and verification of carbon removal.

Finland: document indicates that Future work will be made to ensure that guarantees of origin
can also be issued for renewable fuels of non-biological origin.

Hungary places a special emphasis on the development of a guarantee of origin system for
alternative gases, which also covers biogas, biomethane and hydrogen. It mentions building on
the existing guarantee of origin experience in the electricity market to develop a gas market
system for appropriate certificates.

Belgium encourages the implementation of certification standards for renewable electricity,
green hydrogen and green ammonia through international cooperation. The Walloon Region is
developing an international certification framework for hydrogen.

Traceability and certification, prompt 7

The documents that deal with the prevention of greenwashing regarding renewable or low-carbon
hydrogen or related gases are:

Slovakia: The proposal for a Regulation of the European Parliament and of the Council
establishing a Union certification framework for carbon sinks is mentioned as a measure
intended to ensure high quality carbon sinks in the EU and establish an EU certification
management system to avoid greenwashing by correctly applying and enforcing EU quality
framework criteria in a reliable and harmonised way across the Union.

Portugal: The system of guarantees of origin for renewable gases is stated to be finalised in 2024.
Alongside this, the Proof of Sustainability (PoS) will be evaluated as a means of valorising
gases and complementing the Guarantees of Origin. Furthermore, the need to implement
an Organisation of a scheme to certify the production orimport of renewable fuels is mentioned.

Greece plans the Implementation of an organisation for the certification of renewable fuels and
details the regulatory measure as the Organisation of a green and synthetic fuel certification
scheme (Measure M2). Additionally, in the context of commercial communications, national
legislation strongly regulates claims of carbon neutrality of products and services, requiring
compliance with a strict regulatory framework to combat greenwashing.

Croatia aims for Carbon Removal Certification (MS-14), describing it as a system that will help
companies report on corporate sustainability reporting and provide greater transparency to
public and private organizations' climate neutrality claims to avoid manipulative green
marketing.

Germany mentions that the development of hydrogen certification is being worked on by the
Hydrogen Support Group (SG4) of the Pentalateral Energy Forum. The long-term security of
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supply for hydrogen is sought by ensuring a reliable supply of green, sustainable hydrogen and
establishing ecological standards in the import strategy.

e Netherlands: The country focuses on achieving international standards and standardisation in
a European or regional context to meet energy and climate goals and to avoid carbon leakage.
Specifically, the SG4 within the Pentalateral Energy Forum actively works on the development
of hydrogen certification. The goal of ensuring sustainable bio-raw materials is based on
establishing anenvironmental criteria system that follows the European system of
sustainability assurance, laid down in the European Renewable Energy Directive (REDIl and
revision REDIIl), as this is described as athorough and robust system for sustainability
assurance and supervision to ensure compliance.

e Belgium: The Walloon Region is developing an international certification framework for
hydrogen and addresses the establishment of a legal framework for a labelling system at an
appropriate level for hydrogen. The revision of the Gas Market Ordinance in the Brussels Capital
Region introduces a traceability mechanism for renewable gas: guarantee of origin.
Furthermore, Belgium encourages the implementation of certification standards for renewable
electricity, green hydrogen and green ammonia through international cooperation agreements.

Hydrogen infrastructure in developing countries, prompt 8

The following documents deal with the development of hydrogen infrastructure or related cooperation
in EU partnering developing countries:

e Greece is developing, bilaterally, cooperation in the energy sector with countries outside the
European Union. Memoranda of Understanding have been signed with several countries, which
relate to strengthening cooperation in the field of energy. Specifically, regarding the wider
region, Greece has the potential to act as a hub in the wider region for the import of green
hydrogen from North Africa and the Middle East and its export to other European countries,
provided this need is confirmed by the markets. Furthermore, Greece is a member of
the International Solar Alliance (ISA), which is designed as a platform for cooperation between
solar resource-rich countries and contributes to enhancing energy security, sustainable
development, and improved access to energy in developing country Members.

e Belgium: The Federal Hydrogen Strategy includes the pillar of investing in cooperation for
successful implementation. Specifically, Belgium has signed Memoranda of Understanding
(MoU) with non-EU countries focused on green hydrogen cooperation:

— Oman: MoU on Green Energy (September 2021) to promote and develop cooperation on
green energy, particularly in the areas of green hydrogen, on a mutually beneficial basis.
This cooperation involves supporting the collaborative efforts of Belgian and Omani
companies to form an international consortium to produce and import green hydrogen
into Belgium and neighbouring countries.

— Namibia: MoU on cooperation in the field of green energy (November 2021) to promote
and develop cooperation on green energy, particularly in the fields of green hydrogen
and green ammonia, on a mutually beneficial basis. This includes supporting
collaborative efforts of Belgian and Namibian companies to form a consortium for
the production and distribution of green hydrogen and green ammonia for local, regional
and international exports to industrial hubs in Belgium and other EU countries. The
cooperation also encourages the implementation of certification standards for green
hydrogen and green ammonia.

e |reland is involved in the Clean Energy for EU lIslands Initiative, which aims to provide a
framework to help islands generate their own clean energy. Additionally, Ireland is collaborating
on a project with the Organisation of African, Caribbean and Pacific States (OACPS) and the
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University of Malta’s Islands and Small States Institute focused on climate vulnerabilities and
resilience. Through bilateral cooperation projects funded by Official Development Assistance
(ODA), Malta (a partnering state mentioned in the source) is currently assisting Antigua and
Barbuda on small island water management systems. Furthermore, the National Hydrogen
Strategy states that international cooperation is an objective of the Strategy.

Hydrogen infrastructure in developing countries, prompt 9

The documents that deal with the stimulation of renewable or low-carbon hydrogen technologies in
hard-to-abate industries are:

Greece: Green hydrogen and synthetic fuels are intended for hard-to-decarbonise sectors, such

as heavy road transport and certain industrial sectors. Furthermore:

— Hydrogen is intended for sectors that cannot be electrified directly.

— The penetration of green hydrogen and synthetic fuels in hard-to-decarbonise sectors is
expected after 2040, when they have developed technically and economically.

— Inindustrial applications that cannot be electrified directly, the need for hydrogen is found
in the refinery and ammonia sector. The need for hydrogen for sectors like steel or glass
production is reduced if Greece does not include such plants.

— For ammonia production, the use of 'green' hydrogen depends on how to cover the extra
costs.

— The long-term strategy targets hydrogen for industry (steel, ammonia, refineries) and hard
to Abate sectors.

Lithuania: Hydrogen technologies, especially electrolysis production and storage, should be

sufficiently developed to reach all hard-to-decarbonise sectors where other GHG reduction

alternatives may not be feasible or entail higher costs. For decarbonisation purposes, hydrogen
can be a feedstock or a source of energy in processes and sectors where direct electrification
is not technically feasible or competitive. Furthermore:

— Green hydrogen is targeted for the fertiliser and refinery industries (replacing fossil-based
hydrogen).

— Green hydrogen could potentially be used in other high-temperature industrial processes
(glass, cement, etc.) to substitute natural gas.

— The strategy supports encouraging the use of hydrogen in industrial processes for the
production of fertilisers and/or other products.

Luxembourg

— The strategy includes the development of infrastructure for transport and storage of
hydrogen and the use of renewable hydrogen or its derivatives in sectors of industry that are
difficult to electrify.

— Processes, especially in the steel industry, and generally those requiring temperatures
above 800 °C, will be difficult to electrify and will therefore require the use of alternative
fuels such as renewable hydrogen (or its derivatives).

— The strategy prioritises targeted decarbonisation in sectors that are difficult to electrify.

Poland

— Theuse of CCUS technologiesis aimed atreducing emissions in hard-to-abate sectors such
as the cement, steel, chemical or petrochemical industry.

— The transition of the fertiliser sector (the largest consumer of hydrogen in Poland) requires
around 225 thousand t of hydrogen RFNBO to produce ammonia.

— The overall goal is the Development of hydrogen solutions in hard-to-decarbonise heavy
industry and mobility applications, such as steel production, metal processing, maritime
transport and aviation.
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— Poland employs the use of a financial instrument, the Contract for Difference (CfD) for
hydrogen production in industry, which aims to reduce the price gap between renewable
and grey hydrogen and facilitate the substitution, mainly in industry, of grey hydrogen with
renewable hydrogen.

Slovenia

— The strategic goal is the progressive decarbonisation of hard to abate sectors by providing
financial incentives for the restructuring of production processes through the deployment
of green technologies, renewable and low-carbon gases, including hydrogen, and green
fuels, as well as technologies for the capture, transport and use of CO,.

— Financial incentives are intended for carbon capture, utilisation, transport and storage
projects in hard-to-decarbonise sectors and other GHG reduction measures in industry.

— Hydrogen technologies are listed as a key focus area for R&D due to their contribution to
achieving a climate-neutral society.

The Netherlands

— Hydrogen is considered a storable energy carrier and, as a fuel and raw material for hard-to-
select activities (hard-to-abate sectors), its demand is expected to be significant after 2030.

— The Federal Government plans to integrate hydrogen infrastructure and use of both low-
carbon and renewable hydrogen in its National Hydrogen Programme, focusing on
collaboration with various sectoral programmes.

— The Dutch industrial clusters indicated that renewable and low-carbon hydrogen will play
an important role in their sustainability strategies.

— The Netherlands is focusing on expanding the availability of hydrogen for industrial clusters.

Portugal

— The document explicitly mentions the decarbonisation of energy end-use niches where
electrification presents technical and/or economic difficulties (e.g. very high temperatures
in industry), and the potential of renewable gases to decarbonise sectors of the national
economy that currently have few alternative technological options.

— Renewable gases (hydrogen and biomethane) have the potential to replace fossil fuels in
industry (e.g., in combustion processes, as a raw material).

— The development of a renewable hydrogen production industry in Portugal has the potential
to boost a new economy, combined with the huge potential for reducing GHG emissions
associated with hard-to-decarbonise industrial activities.

— The strategy advocates the development of a cluster for the production of renewable gases,
in particular green hydrogen, with a particular focus on hardest decarbonisation sectors.

Romania

— The Federal Hydrogen Strategy aims to use hydrogen and renewable molecules to make
certain applications climate-neutral when electrification is not economically viable or
technically realistic, primarily mentioning industry and freight transport, aviation and
maritime transport.

— Romania's strategy aims to encourage the use of hydrogen in the industrial sector and lists
the goal of integrating into the EU's renewable hydrogen trade market.

— The strategic goal is to support investments in developing innovative low-carbon
technologies and processes in energy-intensive industries.

— Decarbonisation policies are supported by research and innovation funding for R&D and
demonstration projects, to explore the use of hydrogen in, among other things, the
decarbonisation of energy and carbon-intensive industrial sectors.

Hungary

— The National Hydrogen Strategy aims to use a significant part of produced carbon-free and
low-carbon hydrogen inindustry, primarily to replace grey hydrogen, contributing to the
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decarbonisation of processes in ammonia production, petroleum refining, petrochemicals
and possibly the steel industry.

— Hydrogen will need to be used in hard-to-electrify, typically energy-intensive industries,
such as chemical, steel, cement, glass and ceramics industries, as a solution for
decarbonisation.

— The strategy promotes encouraging the satisfaction of large-scale industrial
demand through the spread of low-carbon hydrogen.

Ireland

— lIreland's National Hydrogen Strategy focuses on the deployment of renewable hydrogen
in hard-to-decarbonise sectors where energy efficiency and direct electrification are not
feasible or cost-effective solutions.

— Renewable hydrogen is envisioned to play an important role in decarbonising industrial
processes, in addition to heavy goods transport, maritime, and aviation.

Sweden

— Fossil-free hydrogen is seen as a prerequisite for decarbonising industry and important for
reducing emissions from heavy transport.

— The Swedish steel industry projects, such as Hybrit and H, Green Steel, are linked to
the production of fossil-free steel using hydrogen.

— The strategy supports the development of hydrogen solutions in hard-to-decarbonise heavy
industry and mobility applications, such as steel production, metal processing, maritime
transport and aviation.

Finland

— A major focus area is the development, commercialisation and cost reduction of new and
emerging energy technologies to drive energy transition in hard-to-abate sectors and end-
uses, especially industry and heavy transport.

— The sector-specific low-carbon roadmaps completed by fourenergy-intensive
industries (and nine other sectors) inform the preparation of the National Climate and
Energy Strategy.

— Hydrogen production and transportation capacity is integral to making Finland a key player
in the hydrogen economy and an attractive location for hydrogen refining projects.

Czech Republic

— The EU energy system integration strategy recognizes the role of CCS and CCU
technologies, especially inhard-to-abate industries, which has great potential in
decarbonising the emission-intensive Czech industry.

— The main role of hydrogen in decarbonising the economy is in areas where its combustion
does not generate CO, emissions, particularly addressing hard-to-decarbonise sectors of
industry and large emitting facilities.

— The chemical industry is expected to be the first area for hydrogen deployment.

Austria

— The strategy sets the objective ofreplacing at least 80% of fossil-based hydrogen
consumption in energy-intensive industries with climate-neutral hydrogen by 2030.

— Hydrogen is planned to play an important role, in particular for selected applications
in industry (e.g. in the iron and steel industry or in the chemical industry) and in certain areas
of mobility (heavy transport), where electrification alone is insufficient.

— A National Industrial Transformation Support Instrumentis established to support
decarbonising energy-intensive manufacturing companies.

— Funding is available under the support programme ‘Transforming the Economy’ for projects
concerning the production and use of renewable hydrogen in industrial plants.

Croatia
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— Croatiaaimstoimprove its use of hydrogen and new technologies to reduce greenhouse gas
emissions in the transport sector and industry.

— The development of a hydrogen-based economy is sought, strengthening research and
development of hydrogen technologies, particularly in the entire value chain including the
use of renewable hydrogen.

Bulgaria

— The National Roadmap to improve the conditions for unlocking the development potential
of hydrogen technologies aims to provide a basis for a coherent framework for the efficient,
smooth and consistent uptake of hydrogen production, transport and use technologies
in industry, energy, transport and household.

— Hydrogen produced from renewable sources is key to replacing natural gas, coal and oil
in hard-to-decarbonise industries and transport.

Education and training programme, prompt 10

The documents that deal with educational and training programmes for renewable or low-carbon
hydrogen technologies are:

Slovenia aims for increased investment in human resources and new skills needed for the
transition to a climate-neutral society. In the area of R&D, innovation and competitiveness,
Slovenia plans to facilitate the training of new staff possessing the relevant skills for the green
transition. The country also plans for an Establishment of a programme and organisational
structure for GE training (Geothermal Energy, linked to low-carbon heat/energy use) for various
personnel, including engineering staff for the design and implementation of projects.

Portugal emphasizes the need to develop training and reskilling programmes for workers in
sectors most impacted by the energy transition. Specifically for hydrogen, the country aims
to promote the training of specialised technicians needed for the development of renewable
energy, storage, hydrogen, biogas and biomethane, and synthetic gas, covering various levels
of training in partnership with education and vocational training authorities. Furthermore, new
vocational training and qualification certification programmes will be developed. The HyLab
Green Hydrogen Collaborative Laboratory was set up to enhance hydrogen competitiveness,
create new products and services, and promote the creation of skilled and value-added jobs.
The country also plans for the Protocol Centre for Vocational Training for Energy Transition to be
operationalised and supports the Green Skills and Work Programme aimed at reskilling workers
and qualifying unemployed people for renewable energy and energy efficiency areas. Training
and educational actions are also planned for public authority professionals regarding
renewable solutions in the heating and cooling sector and for municipal staff regarding
accelerated hydrogen refuelling infrastructure.

Lithuania plans for the development of competences for the successful implementation and
wider use of hydrogen after 2030, through cooperation between the Lithuanian state, higher
educationinstitutions, and energy companies in the training of professionals and involving them
in pilot projects. The planned establishment of green hydrogen valleys will also contribute to
the development of competences. Lithuania's approach includes measures to promote public
education and vocational training in the field of renewable energy sources (RES) generally.

Belgium: The Walloon Region's ambition to become the first cross-border hydrogen laboratory
includes developing a multilingual and cross-border training offer. The Walloon Region
highlights that the development and transformation of skills are necessary to adapt the labour
market to the environmental, energy, and climate transitions. The Walloon Recovery Plan
prioritises supporting training for the development of an activity or for re-entry into professional
life. International cooperation agreements with Oman and Namibia also include provisions to
support the interaction between universities/scientific research institutions and the private
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sector for training, education, and exchange of students and promoting R&D related to the
hydrogen value chain.

Germany mentions that the National Innovation Programme for Hydrogen and Fuel Cell
Technology (NIP) supports research and development for all transport applications, as well as
the procurement of vehicles, necessary refuelling infrastructure, and electrolysis systems for
hydrogen production for use in mobility. The HyLand - Hydrogen Regions in
Germany programme under NIP adopts a comprehensive approach to promote the regional
implementation of hydrogen applications in transport. The country also supports the
establishment of a decentralised hydrogen innovation and technology centre. The general
research policy, coordinated through the cross-departmental energy research programme,
focuses on basic and applied research and the transfer of technology and innovation to the
market.

Poland recognizes that the transition to zero-emission mobility depends on access to skilled
human resources and plans to support training and further training of human resources for the
economy in the climate and energy transition (Action 144). Specifically for transport, Poland
aims to launch a course of education for “electromobility technologies” in industry schools,
ensure back-up staffin the sector, and develop professional qualifications related to zero-
emission transport (Action 138). This suggests a focus on the skills necessary for vehicle
technologies, including hydrogen. Measures to support the emergence of hydrogen valleys for
R&D&I projects are also intended to contribute to the exchange of information and
experience between participants.

Slovakia's hydrogen policy includes the National Hydrogen Strategy and its Action Plan, which
aim to support the development of an economically sustainable value chain for renewable and
low-carbon hydrogen, covering production, transport and distribution, storage, safety,
regulation, markets, innovation, and skills. R&D in hydrogen and hydrogen technologies, in line
with the National Hydrogen Strategy, prioritizes promoting knowledge transfer of hydrogen from
the market environment, hydrogen use and its environmental benefits in education and study
programmes, vocational education at secondary and tertiary level, as well as in dual and lifelong
learning systems.

Malta notes that Upskilling and educational investment, especially at the postgraduate level,
are necessary to retain local talent and support the energy transition. Although not solely
focused on hydrogen, this measure supports the broader push towards clean energy solutions
which include green hydrogen. Malta also recognizes the importance of retraining programs for
green jobs. The need for specialized skills related to the construction, operation, and
maintenance of hydrogen infrastructure is noted, leading to the development of a skilled
workforce.

Finland mentions that stakeholders raised the shortage of professionals with extensive skills
and knowledge for the clean transition. Finland has funded research to analyse the skill and
education requirements of the clean transition and possible solutions, including allocating
funds to higher education, continuous learning and academic research. Finland recognizes
that research and higher education have a symbiotic role in the potential for innovation and
the production of new skills in the energy sector. The NAFH (Working Group for Renewable
Energy and Hydrogen) supports policy and development work through information exchange
and collaboration.

Greece highlights the need for reskilling and upskilling to build resilient supply chains of zero-
footprint technologies. A smooth transition requires the retraining of workers in fossil fuel
industries and the appropriate training of young people entering the workforce, specifically
mentioning demand for services from a workforce with appropriate skills in the field
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of innovative renewable energy (e.g. offshore wind and hydrogen production technologies). The
document mentions training/retraining actions for installers of RES specialists.

Education and training programme, prompt 11

The following documents deal with the exchange of knowledge or skills along the entire renewable or
low-carbon hydrogen value chain:

Portugal’s strategy involves supporting the development of a cluster for the production of
renewable gases, particularly green hydrogen, in cooperation with research institutions.
The HyLab Green Hydrogen Collaborative Laboratory was established to enhance hydrogen
competitiveness, create new products and services, and foster innovation by addressing
relevant components of the supply chain. It is a private-law association consisting of national
and international R&D institutes, universities, industrial companies, SMEs, start-ups, and
technology manufacturing industries, fostering innovation through the comprehensiveness of
the value chain and the experience of each partner. The strategy also plans to promote the
training of specialised technicians needed for the development of renewables, storage,
hydrogen, biogas, biomethane, and synthetic gas, covering various levels of training in
partnership with education and vocational training authorities. The plan promotes R&D projects
to support the transition to a carbon-neutral economy, striving to promote links with European,
national and regional R&l strategies, and maximize the return from European energy and climate
change programmes by aligning national priorities with EU policy lines. The Collaborative
Laboratories (CoLABs), such as HYLAB, are entities geared towards the production,
dissemination, and transmission of knowledge through their research and innovation agendas.

Lithuania: Measures are planned to enhance cooperation between the Lithuanian State, higher
education institutions and energy companies in the training of professionals by involving them
in ongoing pilot projects. The development of competences for the use of new clean energy
technologies is pursued continuously. The planned green hydrogen valleys are seen as a tool to
harness the potential of green hydrogen and its derivatives and will contribute to
the development of competences. R&D efforts include ‘Cross-cutting’ research to support
domestic and international certification schemes for hydrogen production emissions. The plan
also mentions establishing an action to promote public education and vocational training in the
field of RES.

Germany participates in the Pentalateral Energy Forum (Penta), where the Hydrogen Support
Group (SG4) exchanges information and views, monitoring progress on hydrogen strategies,
regulatory development, and cross-border interconnections. Through the Franco-German
Energy Platform, Germany cooperates with France, aiming for an exchange of best practices.
The National Innovation Programme for Hydrogen and Fuel Cell Technology (NIP) supports
research and development for all transport applications. The Federal Government is also
intensifying cooperation with the US Department of Energy (DoE) in relation to funding
for artificial photosynthesis. Research support focuses on collaboration on technological
developments and innovations by industrial players, research institutions, and universities,
from basic and applied research to the transfer of technology and innovation to the market.

Belgium actively participates in several fora, including the Pentalateral Energy Forum and North
Seas Energy Cooperation (NSEC), where countries exchange information and define common
positions on the future market design for hydrogen deployment developments. In the NSEC
Support Group 4 (SG4), countries exchange first experiences with hydrogen in connection with
offshore wind andexchange knowledge on transport infrastructure, renewable energy
development and offshore power-to-X production. The Federal Hydrogen Strategy includes the
pillar of investing in collaboration for successfulimplementation. Cooperation agreements with
non-EU countries like Oman and Namibia promote interaction between universities/scientific
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research institutions and the private sector for the exchange of knowledge and information on
green hydrogen and related training, education, and exchange of students. The Walloon Region
highlights the development of a multilingual and cross-border training offer related to hydrogen.

e Slovenia: The overarching strategic goalinvolves increased investmentin human resources and
new skills needed for the transition to a climate-neutral society. The planned activities aim to
promote the training of new staff possessing the relevant skills for the green transition. Slovenia
also promotes development and research cooperation between enterprises, both inside and
outside the sector. The North Adriatic Hydrogen Valley project, involving 34 partners from three
countries, covers the whole chain of hydrogen, from production to end use in various sectors,
mainly industry and transport. The long-term R&D goals emphasize knowledge transfer.

e Finland: The Working Group for Renewable Energy and Hydrogen (NAFH) supports policy and
development work through information exchange and collaboration. NAFH also works to
complement national and international efforts on the development of the entire value chain for
hydrogen-based fuels. Stakeholders emphasized the symbiotic role of research and higher
education in the potential for innovation and the production of new skills in the energy sector.
Finland collaborates through the Clean Energy Transition Partnership (CETPartnership), which
pools funding from national and regional entities to support research and innovation.

e Sweden participates in the North Seas Energy Cooperation (NSEC), where countries exchange
knowledge on transport infrastructure, renewable energy development and offshore Power-to-
x production. Collaboration takes place in the Mission Innovation forum, where knowledge
sharing and R&D are conducted with participating Member States and the private sector. The
Swedish Energy Agency coordinates the work on hydrogen in Sweden, aiming to strengthen
cooperation between national authorities.

e Croatia: The importance of international scientific and research cooperation is highlighted as a
key issue of cross-border significance. Croatia recognizes that a significantissue is cooperation
on hydrogen. The Hydrogen Technology Platform will bring together national stakeholders to
monitor hydrogen development at the EU and international levels and serve as a link between
these levels.

e Slovakia: The National Hydrogen Strategy and its Action Plan aim to support the transfer of
knowledge of hydrogen from the market environment, hydrogen use, and its environmental
benefits in education and study programmes, vocational education at secondary and tertiary
level, as well as in dual and lifelong learning systems. The strategy also supports international
cooperation and marketing. Slovakia is involved in the process of acquiring IPCEI for research
on the impact of hydrogen on the transmission network components, through the development
of a testing polygon, including laboratory and practical research.

e Romania emphasizes fostering collaboration with other countries in aligning policies and
facilitating advancements in Research and Innovation. Collaboration includes participation in
the EU's Horizon Europe program and signing bilateral agreements to facilitate the exchange of
knowledge and expertise.

Prompts for the evaluation of the national hydrogen strategies

The key aspects named in Chapter 1.1 and the prompts derived from them are listed below. For reasons
of clarity, several prompts were derived from one key aspect where necessary. The key phrases of the
key aspects are underlined and can be found in the Al prompts.

Regulatory and trade barriers: Intensify the exchange between industry, research, and regulatory and
policy makers, in order to support the joint establishment of clear, long-term, realistic, and holistic
decarbonization pathways and to identify unnecessary regulatory and trade barriers.
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Prompt 1: Which of the documents deals with exchanges between stakeholders to support the joint
definition of decarbonization pathways based on renewable or low-carbon hydrogen? Please answer in
English, based only on the source, and do not add any information from outside the source. Answer
concisely and include the citation in your answer.

Prompt 2: Which of the documents deals with the identification of unnecessary regulatory and trade
barriers with regard to renewable or low-carbon hydrogen? Please answer in English, based only on the
source, and do not add any information from outside the source. Answer concisely and include the
citation in your answer.

Demand and business models: Estimate the demand for R-LC hydrogen and identify business models
in existing and new application areas.

Prompt 3: Which of the documents describes the country's future demand for renewable and low-
carbon hydrogen? Please answer in English, based only on the source, and do not add any information
from outside the source. Answer concisely and include the citation in your answer.

Prompt 4: Which of the documents deals with the identification of business models with regard to
renewable or low-carbon hydrogen? Please answer in English, based only on the source, and do not add
any information from outside the source. Answer concisely and include the citation in your answer.

Traceability and certification: Monitor research activities on the traceability of R-LC hydrogen (e.g.
using block-chain technology, loT etc.), support the establishment of a harmonised certification and
guarantee of origin scheme, and prevent greenwashing.

Prompt 5: Which of the documents deals with the traceability of renewable or low-carbon hydrogen?
Please answer in English, based only on the source, and do not add any information from outside the
source. Answer concisely and include the citation in your answer.

Prompt 6: Which of the documents deals with the establishment of a harmonised certification and
guarantee of origin scheme for renewable or low-carbon hydrogen? Please answer in English, based
only on the source, and do not add any information from outside the source. Answer concisely and
include the citation in your answer.

Prompt 7: Which of the documents deals with the prevention of greenwashing according renewable or
low-carbon hydrogen? Please answer in English, based only on the source, and do not add any
information from outside the source. Answer concisely and include the citation in your answer.

Hydrogen infrastructure in developing countries: Promote the development of hydrogen
infrastructure in EU partnering developing countries and regions and stimulate R-LC hydrogen
technologies, especially in hard to abate industries.

Prompt 8: Which of the documents deals with the development of hydrogen infrastructure in EU
partnering developing countries? Please answer in English, based only on the source, and do not add
any information from outside the source. Answer concisely and include the citation in your answer.

Prompt 9: Which of the documents deals with the stimulation of renewable or low-carbon hydrogen
technologies in hard to abate industries? Please answer in English, based only on the source, and do
not add any information from outside the source. Answer concisely and include the citation in your
answer.

Education and training programme: Propose targeted educational and training programmes involving
universities and industries that foster the exchange of knowledge/skills along the entire renewable and
R-LC hydrogen value chain.

Prompt 10: Which of the documents deals with educational and training programs for renewable or
low-carbon hydrogen technologies? Please answer in English, based only on the source, and do not add
any information from outside the source. Answer concisely and include the citation in your answer.
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Prompt 11: Which of the documents deals with the exchange of knowledge or skills along the entire
renewable and low-carbon hydrogen value chain for renewable or low-carbon hydrogen? Please answer
in English, based only on the source, and do not add any information from outside the source. Answer
concisely and include the citation in your answer.

Results of the evaluation of the national hydrogen strategies

Regulatory and trade barriers, prompt 1

e Thedocumenttitled Hydrogen Strategy for Austria mentions establishing the national Hydrogen
Platform H2Austria (Wasserstoff-Plattform H2Austria) to ensure regular dialogue between
relevant stakeholders and decision-makers regarding the implementation of the hydrogen
strategy.

e The document Tirkiye Hydrogen Technologies Strategy and Roadmap highlights the great
importance of establishing forums for the exchange of information among all stakeholders and
national and local governments on hydrogen technologies.

e The Government Strategy on Hydrogen (Netherlands) states that the subsequent hydrogen
program will be jointly outlined and implemented with stakeholders. It also mentions that
regional and national network operators, in collaboration with market participants, will launch
pilot projects "with the purpose of jointly exploring a workable supply chain".

e The Proposal for Sweden's national strategy for hydrogen, electrofuels and ammonia explicitly
calls for the establishment of a platform for systematic dialogue between companies, industry
organizations, and public actors.

e The French document, A road-map for an ambitious hydrogen strategy by 2030 Part 2, suggests
a roll-out strategy that involves the creation of a consortium between the various stakeholders
and the making of reciprocal undertakings, intended to provide long-term clarity regarding
expected sales and goals for hydrogen-powered transportation segments.

Regulatory and trade barriers, prompt 2

e The Hydrogen Strategy for Austria mentions that, concerning the promotion and incentives for
the production of renewable hydrogen, regulatory barriers shall be dismantled. This includes
taking action to overcome unclear and no longer fit-for-purpose regulatory conditions. The
document also states that the exchange with European and international partners regarding
uniform international standards and common definitions shall be strengthened and the
elimination of market barriers advanced. Furthermore, a goal is to minimize potential
bureaucratic hurdles for the construction of hydrogen production facilities as well as possible
transport and storage facilities by having the regions and municipalities review their land use
plans and approval practices.

e The Proposalfor Sweden's national strategy for hydrogen, electrofuels and ammonia describes
the need for the development of frameworks and regulations to support the entire value chain
and clarifies that the Swedish legal frameworks need to be updated and supplemented
concerning approval processes and safety to facilitate the introduction of hydrogen, and
thereby implies dealing with unnecessary regulatory barriers.

e The Government Strategy on Hydrogen (Netherlands) includes a policy pillar on Legislation and
regulation, and states that a swift approach will be required to prevent any obstacles regarding
regulatory flexibility created for experiments that allow regional and national network operators
to gain experience in the transport and distribution of hydrogen. It also sets out, as part of the
international strategy, the goal to make clear to the [European] Commission what the
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Netherlands regards as desirable EU hydrogen policy in terms of issues such as common
standards for sustainability, safety, quality, blending of hydrogen in gas grids, [and] flexible
market regulations that provide enough flexibility for market creation.

The Estonian Hydrogen Roadmap mentions that one of the focus areas under the standards,
legislation, and support theme is the elimination of any barriers and restrictions on the
maximum permitted height of civil engineering works or interconnection capacity bookings
under which no actual transmissions are made. The roadmap also identifies that the permit-
granting procedures for renewable energy and hydrogen projects are vague and unnecessarily
long as a weakness/threat, and one of the goals is to accelerate permit granting procedures.
Furthermore, under the Activities until 2030, one of the possible activities is the mapping of
weaknesses and opportunities necessary for the creation of the legal framework supporting
green hydrogen.

The National Hydrogen Strategy: Ready for the Future (Slovakia) states that the government will
implement legislative and regulatory measures to eliminate barriers of hydrogen technology
implementation, and that the government focuses on harmonizing standards and elimination of
legislative obstacles at the introduction of solutions using hydrogen.

The Czech Republic Hydrogen Strategy Update 2024 lists among its specific objectives the goal
of Preparing and creating a comprehensive legislative framework for the hydrogen economy in
the Czech Republic, including certification of produced hydrogen, which is further detailed as
being necessary to overcome the risk that slow pace of legislative adjustments and the setting
of regulatory conditions and investment incentives could slow down the development of the
hydrogen economy. It also mentions the need to simplify and accelerate related processes such
as environmental impact assessment and construction law. An action task is to analyse and
adjust the subsidy titles necessary for the development of the hydrogen economy.

The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) states that the strategy
aims to remove legislative barriers. It also notes that the National Recovery and Resilience Plan
(NRRP) aims to develop a regulatory framework for future technologies, with Romania defining
and approving legislative changes that remove the barriers to the large-scale production and
use of green hydrogen. Furthermore, one of the first implementation steps should be to set a
legal framework for unbundling of hydrogen grid operators.

The HYDROGEN ROADMAP: A COMMITMENT TO RENEWABLE HYDROGEN (Spain) includes
among its lines of action the Simplificacién administrativa y eliminacién de barreras
regulatorias a la produccion de hidrégeno (Administrative simplification and elimination of
regulatory barriers to hydrogen production). Measures for this objective include evaluating and
simplifying procedures for production facilities and specifically targeting hydrogen refuelling
stations.

The Clean hydrogen economy strategy for Finland recommends as one of the actions to Build
Europe’s leading hydrogen ecosystem by rapidly create favourable market conditions and
regulation to accelerate the development of a hydrogen economy. This is further detailed as a
practical measure to Develop and execute a roadmap of activities to streamline permitting,
focusing on process simplification and addressing inter-ministerial decision-making.

The National Hydrogen Strategy (Ireland) commits to delivering on key actions to remove any
barriers which could inhibit early hydrogen projects from progressing. Specifically, one of the
key safety and regulation messages states that there are several gaps in terms of regulations,
licensing and permitting across the entire hydrogen value chain, necessitating a full review... to
identify these gaps and ultimately implement the required changes to alleviate them. An action
item is to Undertake a review across the entire hydrogen value chain to identify any other gaps
within our spatial planning, environmental permitting, and licensing regimes.
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The Wasserstoffstrategie fur die Schweiz (Hydrogen Strategy for Switzerland) emphasizes the
need to create favourable framework conditions, and recommends that the Cantons harmonize
the legal frameworks for spatial energy planning, building permit and operating permit
procedures for hydrogen production plants and thus remove any administrative hurdles.

The POLISH HYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040 states thatitis
necessary to create regulations that will remove barriers to the development of the hydrogen
market.

Demand and business models, prompt 3

Several documents describe the country's future demand for renewable and low-carbon hydrogen,
often quantifying targets for consumption or the necessary production capacity to meet that
demand:

The Hydrogen Strategy for Austria projects that the demand for gaseous energy carriers
(methane and hydrogen) in 2040 will be between 89 TWh and 138 TWh, with the expected annual
demand for hydrogen being 67-75 TWh.

The Update of the National Hydrogen Strategy (NWS 2023) (Germany) anticipates a total
hydrogen demand for 2030 of 95 to 130 TWh, which includes existing demand and projected
needs for derivatives, and estimates industrial demand in 2045 between 290 and 440 TWh.

HUNGARY’S NATIONAL HYDROGEN STRATEGY states that hydrogen demand in the
transportation sector will grow to 10,000 tons by 2030, approximately 65,000 tons by 2040, and
an estimated 212,000 tons by 2050.

The Hydrogen and E-fuels Roadmap for Iceland estimates that by 2030, the annual hydrogen
demand for domestic use (non-ETS sectors) could reach 10 kt p.a., potentially rising to 35 kt p.a.
if international aviation and navigation are included, and further projects that by 2040, total
demand could reach 364 kt p.a..

The Wasserstoffstrategie fur die Schweiz (Switzerland) estimates that hydrogen demand in
2030 could be around 0.8 to 1.8 TWh, rising to 3.6 to 10 TWh by 2050.

The Belgische waterstof waardeketen estimates the total domestic demand for H,-molecules
and H,-derivatives will rise to 125 — 200 TWh/year by 2050 (including bunkering fuels), and
specifically anticipates imports of 20 TWh in 2030.

The Stratégie hydrogene du Luxembourg estimates a demand potential for hydrogen that could
exceed 125,000 and reach 300,000 tonnes H, per year.

The Proposal for Sweden's national strategy for hydrogen, electrofuels and ammonia uses
required electrolyser capacity as planning goals derived from future demand, aiming for at least
5 GW capacity by 2030 and an additional 10 GW by 2045.

The Clean hydrogen economy strategy for Finland anticipates that European clean hydrogen
demand will be 490 TWh/y (15 Mt/y) in 2030, and forecasts that Finland could produce 12 to 98
TWh/y of hydrogen by 2035.

The HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050 outlines a climate
neutrality scenario requiring 5.3 kt/year in 2030, rising to 214 kt/year by 2050, with an
accelerated scenario projecting 46.20 kt/year required in 2030.

The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) estimates the total
hydrogen required by 2030 is 288.8 thousand tonnes, with consumption targets specifically
including 41.6 thousand tonnes for the transport sector.
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e The Vodikova strategie Ceské republiky aktualizace 2024 estimates that the consumption of
RFNBO hydrogen in industry and transport will be a minimum of 20 thousand tons (1,320 GWh)
annually in 2030, with total annual consumption estimated for 2040 at 1,000,000 t (33 TWh).

e The National Hydrogen Strategy: Ready for the Future (Slovakia) anticipates that Slovakia will
consume 200 kilotons of hydrogen a year by 2030, with consumption potentially reaching 400—
600 kilotons by 2050.

e The National Hydrogen Strategy (Ireland) provides indicative projections that domestic
hydrogen energy demand needs could equate to between 4.6 and 39 TWh by 2050.

e The Strategia Nazionale Idrogeno Linee Guida Preliminari (ltaly) projects that hydrogen
penetration will reach approximately 2% of final energy consumption by 2030 (equivalentto 0.7
Mton/year), potentially reaching up to 20% by 2050.

e The HOJADE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO RENOVABLE (Spain)
includes objectives for 2030, such as a minimum contribution of renewable hydrogen of 25% of
current hydrogen consumption in industry.

e Aroadmap for an ambitious hydrogen strategy by 2030 Part 2 (France) forecasts that 300,000
tonnes of hydrogen will be needed annually by 2030 to produce synthetic fuels for marine and
air transportation, and an additional 177,000 tonnes per year for the transportation sector roll-
out.

e The Turkiye Hydrogen Technologies Strategy and Roadmap notes that low-carbon hydrogen
demand is expected to exceed 100 ktH,/year in industrial applications and gas networks by
2030.

e The Aftale om Udvikling og fremme af brint og grgnne breendstoffer (Power-to-X strategi)
(Denmark) aims for 4-6 GW electrolyser capacity by 2030.

e The Estonian Hydrogen Roadmap states that the production potential of green hydrogen in 2030
lies between 2,000 and 40,000 tonnes per year.

e The THE NATIONAL HYDROGEN STRATEGY of Portugal lists objectives for 2030, including H,
penetration of 5% in final energy consumption.

Demand and business models, prompt 4

e The Hydrogen Strategy for Austria mentions that the strategy aims to drive investments in
renewable hydrogen production and simultaneously promote future-proof business models for
the system-serving integration of hydrogen. Furthermore, it states that goal-oriented
application concepts and business models will be enabled and promoted.

e The Update of the National Hydrogen Strategy (NWS 2023) (Germany) refers to the development
of a hydrogen economy based on establishing value chains, but specifically addresses the
Carbon Contracts for Difference (CCfD) mechanism, noting that the difference between a
higher purchase price and a lower sale price in the H2Global initiative is intended to reduce and
eventually become obsolete in the medium term, implying a transition toward viable business
models. Additionally, the progress of research and analysis related to potential future
development paths has led to a good understanding of various alternatives and business
models for distributing fossil-free hydrogen.

e HUNGARY’S NATIONAL HYDROGEN STRATEGY lists taking advantage of industrial and
economic development opportunities as a priority objective, focused on enhancing activities at
the intersection of industrial trends and Hungary’s domestic strengths to promote
competitiveness. This objective includes measures such as supporting the SME sector with
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regard to production and manufacturing development, international cooperation and access to
external markets, and Taking advantage of system integration opportunities in transportation-
related applications. It also explicitly mentions promoting the adaptation and spread of
procedures associated with the production of "blue" hydrogen and supporting gazelles on
“niche” markets (e.g., drones, laboratory equipment, small fuel cell boats, etc.) in order to
promote the introduction of innovative products and market penetration. Furthermore, it
mentions investigating the feasibility of a “Contract for Differences” system.

The Hydrogen and E-fuels Roadmap for Iceland notes that new early-stage companies are
actively exploring opportunities for new business models, both for domestic use and as
potential export. It also mentions that the strategic opportunities include new opportunities for
economic growth as an emerging producer of hydrogen and e-fuels, its transport and sale.
Furthermore, when developing Hydrogen Valleys, the strategy supports identifying locations
across Finland with key companies and natural strengths to Generate several H, valley
concepts and promote collaboration, shared learning, prioritization, and ecosystem building.
The Icelandic government intends to explore policy and incentive frameworks, such as a
"Contract for Differences" mechanism, to incentivise and de-risk private sector investments to
reach its goals.

The National Hydrogen Strategy: Ready for the Future (Slovakia) states that the development
and implementation of hydrogen-based solutions can contribute to both value creation and
important emission cuts in Norway and mentions that financial instruments are designed to
support the development of hydrogen projects.

The Government Strategy on Hydrogen (Netherlands) highlights that hydrogen can support the
creation of new jobs and is crucial to the energy transition. The subsequent hydrogen program
will be jointly outlined and implemented with stakeholders, and one of the policy pillars focuses
on Cost reduction and scaling up green hydrogen, detailing various financial support schemes
for research, scaling up, and roll out. Specifically, it notes that within all regional and industrial
clusters, markets and other parties are preparing for a growing role played by hydrogen,
including through studies, the development of business cases and proposed investments.

The Belgische (Belgium) waterstof waardeketen refers to the business structure needed to
manage the high CAPEX of pipeline networks and mentions that market platforms will be
developed to promote exchange and transparency. It also states that off-take must materialize
and mentions that the federal government will investigate how a system to unlock the demand
for renewable H,-molecules and H,-derivatives can be putin place.

The Proposal for Sweden's national strategy for hydrogen, electrofuels and ammonia mentions
that there is a strong need to strengthen networks in order to develop new business models,
products and services. Additionally, later stage development (2031-2045) should lead to a good
understanding of various alternatives and business models for distributing fossil-free hydrogen.

The HOJA DE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO RENOVABLE (Spain)
mentions that the overall goal of the roadmap is to identify the challenges and opportunities for
the full development of renewable hydrogen in Spain, providing a series of measures aimed at
promoting investment action. It explicitly suggests creating a distinctive "Green Hydrogen for
Spain" which could be used commercially, safeguarding its competitiveness in international
markets and designing accompanying measures to facilitate the necessary investments,
safeguarding industrial competitiveness.

The Strategia Nazionale Idrogeno Linee Guida Preliminari (Italy) mentions that the development
of new technologies for the production of green hydrogen will be a determining factor in the
evolution of the market, including the potential to create a local fuel cell industry, incentivizing
research and development and production of fuel cells in Italy. It also states that innovative
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hydrogen valleys, or ecosystems, could be launched within the next decade, where production
and demand are concentrated and models of collaboration at a local level can be created.

e The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) discusses funding and
subsidy policies and how they interact with regulatory interventions to implement the hydrogen
strategy. It notes that Government subsidies and incentives are common market mechanisms
to encourage the development and adoption of hydrogen technology. The document further
recommends financial instruments such as Contracts for difference and fixed premiums.

e The National Hydrogen Strategy (Ireland) states that developing the commercial business
models to support the scale up and development of renewable hydrogen is a key action for the
period 2023-2030. It further details that an export market for renewable hydrogen could help to
deliver the necessary economies of scale needed to reduce production costs, allowing
hydrogen to become competitive and strengthening the business case for large scale
infrastructure. The strategy also commits to supporting pilot projects that can demonstrate
renewable hydrogen technology in an Irish context across the value chain, and that demonstrate
and develop our regulatory regime and can provide early evidence of the market opportunity for
renewable hydrogen. The development of the strategic hydrogen clusters is also meant to
Progress work to identify and support the development of strategic hydrogen clusters.

e The Vodikova strategie Ceské republiky aktualizace 2024 (Czech Republic) discusses the need
for new technologies and business models and emphasizes that support is needed to ensure
price competitiveness. The development of hydrogen valleys is recognized as an important tool
for building hydrogen ecosystems that enable the effective linking of production and
consumption.

e TheFrenchdocument, Aroad-map for an ambitious hydrogen strategy by 2030 Part 2, mentions
that France Hydrogene suggests a roll-out strategy using an innovative approach which, through
the creation of a consortium between the various stakeholders and the making of reciprocal
undertakings, would provide the kind of long-term clarity needed in relation to expected sales
between now and 2030. It suggests adopting a production capacity pooling approach which
enables different groups of users to avail themselves of hydrogen at a competitive price,
contributing to the success of the Hydrogen Strategy and saving money. This approach,
particularly leveraging a "semi-centralized model" for production networks, aims to create and
develop a manufacturing base that’s strongly anchored in the local area.

Traceability and certification, prompt 5

e The Hydrogen Strategy for Austria mentions that, for the international hydrogen market to be
realized, the establishment of transparent and secure Guarantees of Origin (GO) certificates at
the EU level should be advanced. The strategy further emphasizes that the introduction of an
EU-wide origin verification and certification system for renewable hydrogen is a vital aspect for
securing an internationally interconnected Austrian hydrogen economy, within which the
renewable property and the production origin can be unequivocally demonstrated and
guaranteed. The basis forimplementing such a system is provided by the European Directive on
the promotion of the use of energy from renewable sources (RED Il), and it must strictly ensure
that double issuance of certificates is excluded and that the broadest possible utility is enabled.
One of the specific measures listed is the establishment of a suitable certification system for
climate-neutral hydrogen. Finally, under the objective of intensifying international cooperation,
the document mentions the establishment of EU-wide coordinated and robust verification
systems for renewable gases to ensure that the origin and sustainability of the gases are clearly,
demonstrably, and transparently certified for end customers, based on existing platforms and
methods.
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The Update of the National Hydrogen Strategy (NWS 2023) (Germany) highlights that ambitious
and preferably uniform sustainability standards and certification systems for hydrogen and its
derivatives are strictly required for a sustainable market ramp-up, both for domestic production
and, especially, for imports. The establishment of certification systems guarantees that the
hydrogen used ensures climate protection impacts and contributes to the climate-neutral
transformation of the energy system. These systems allow the characteristics of internationally
traded hydrogen volumes to be clearly assigned to specific consumption volumes in Germany
or other countries. The document lists as a short-term measure for 2023 the rapid
implementation of EU requirements (Delegated Acts following Article 27 and 28 RED II/RED Il
Revision, requirements for Guarantees of Origin) into national law to provide planning and
investment certainty. Furthermore, Germany strives for an internationally recognized and
robust methodology for reliably determining the greenhouse gas footprints during the
production, transport, and use of hydrogen and its derivatives, which serves as the basis for
applying standards and certification systems and ensures the tradability and eligibility of
specific hydrogen quantities. Research is also supported for the development of Guarantees of
Origin and certification, where digitalization plays a special role, aiming for a simple and
unbureaucratic system that provides strong incentives for a low overall CO, footprint and high
sustainability.

The Turkiye Hydrogen Technologies Strategy and Roadmap includes among its policies the
action to develop certificate programs for green hydrogen and ensure their traceability.

The Government Strategy on Hydrogen (Netherlands) states that a reliable system of
Guarantees of Origin (GOs) and certification will be required to facilitate a market for zero-
carbon hydrogen. This development is mandated by the Renewable Energy Directive (RED lI),
which provides a framework for the GO system, and coordination with other European countries
is sought, aiming to implement European rules and measurement methodology as much as
possible.

The HYDROGEN ROADMAP: A COMMITMENT TO RENEWABLE HYDROGEN (Spain) mentions
the creation of a system of Guarantees of Origin (GO) for renewable hydrogen is required to
ensure the use of renewable sources in its production, necessitating the definition of the
procedure, requirements, and responsible body for issuing these guarantees, irrespective of the
storage and transport route or final use. Another key regulatory measure is to establish a
national statistical system on the consumption and production of hydrogen in Spain,
differentiating by types of hydrogen and by sectors of consumption, to guarantee knowledge of
the sector and the traceability of its production, logistics, and uses. This statistical system
should align with the information reporting needs of the European Commission and the
International Energy Agency.

The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) states that a system of
guarantees of renewable origin (GO) is needed to certify the renewable value of green hydrogen,
and that dedicated platforms such as the European Clean Hydrogen Alliance promote actions
aimed at developing hydrogen technologies. The strategy includes as an initial implementation
step: "Adopting relevant legislation and regulations and designating competent authorities for
hydrogen certification, implementation of a system of guarantees of origin for hydrogen and a
certification mechanism".

The National Hydrogen Strategy (Ireland) states that renewable and low carbon hydrogen will
be defined in line with EU regulations, and a certification scheme should be established to
reflect these definitions, providing certainty to end users as to the origin and sustainability of
their hydrogen. Action 3 commits to adopting EU standards for renewable and low carbon
hydrogen and developing a national certification scheme to provide clarity to end users as to the
origin and sustainability of their hydrogen. This certification system must also be integrated
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closely with the current Guarantee of Origin schemes for renewable electricity and renewable
gases in Ireland today to ensure that double counting of credits for both renewable electricity
and renewable hydrogen do not occur.

e The Estonian Hydrogen Roadmap notes that one of the national activities planned is the
establishment of technical requirements for hydrogen projects and the planning of permanent
installations (including the need for a certification system and activity licences). Furthermore, it
mentions that the EU framework (REDIII) will be supplemented by an article further specifying
Renewable Fuels of Non-Biological Origin (RFNBOs): when they are counted towards national
renewable energy targets and how the emissions savings of RFNBOs are calculated.

e The Clean hydrogen economy strategy for Finland mentions that Finland's strong starting point
in having 89% carbon-neutral electricity and a grid emission rate of 64 g CO./kWh gives it an
advantage in meeting green certification and additionality rules for hydrogen as outlined in the
REDIII directive.

e The Stratégie hydrogene du Luxembourg lists among its key measures the priority to aim for a
strict certification of renewable H, and its derivatives at the European level.

e The Belgische waterstof waardeketen (Belgium) states that the federal government is
supporting Hinicio in the development of a European voluntary certification scheme and a
register for H,-molecules and H.-derivatives via the Energy Transition Fund. This is part of the
objective to build confidence in the market by ensuring traceability and transparency regarding
the quality, origin, and climate impact of the product. The EU is also developing standards for
defining renewable H,-molecules (Delegated acts of the RED II), and the federal government is
committed to further contributing to the elaboration of certification standards and common
market rules.

e The Vodikova strategie Ceské republiky aktualizace 2024 (Czech Republic) includes as a
specific objective the preparation and creation of a comprehensive legislative framework for the
hydrogen economy in the Czech Republic, including certification of produced hydrogen. The
framework is necessary to ensure proper reporting of consumed hydrogen against all
obligations (RED, ETS1, 2, EU taxonomy, etc.). One specific task (05.4.1) isto expand the system
of guarantees of origin for hydrogen to include RFNBO and low-carbon hydrogen.

e The Strategia Nazionale Idrogeno Linee Guida Preliminari (ltaly) mentions that further efforts
will be focused on the creation of certificates of Guarantee of Origin to enable the diffusion of
hydrogen infrastructure and stimulate demand.

e The National Roadmap for Improving the Conditions for Developing the Potential of Hydrogen
Technologies and Mechanisms for Production and Supply (Bulgaria) states that Bulgaria should
assess the potential for production and use of non-biological origin fuels and develop a system
for certifying the production of ecological hydrogen and RFBNO in accordance with EU legal
acts.

Traceability and certification, prompt 6

e The Hydrogen Strategy for Austria mentions that for the international hydrogen market to be
realized, the establishment of transparent and secure Guarantees of Origin (GO) certificates at
the EU level should be advanced. The document states that the introduction of an EU-wide
origin verification and certification system for renewable hydrogen is a vital aspect for securing
an internationally interconnected Austrian hydrogen economy, within which the renewable
property and the production origin can be unequivocally demonstrated and guaranteed. This
system must strictly ensure that double issuance of certificates is excluded and that the
broadest possible utility is enabled. A specific measure listed is the establishment of a suitable
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certification system for climate-neutral hydrogen. Furthermore, the exchange with European
and international partners regarding uniform international standards and common definitions
shall be strengthened. The goal also includes the establishment of EU-wide coordinated and
robust verification systems for renewable gases to ensure that the origin and sustainability of
the gases are clearly, demonstrably, and transparently certified for end customers, based on
existing platforms and methods.

The Update of the National Hydrogen Strategy (NWS 2023) (Germany) highlights that ambitious
and preferably uniform sustainability standards and certification systems for hydrogen and its
derivatives are strictly required for a sustainable market ramp-up, both for domestic production
and, especially, for imports. The establishment of certification systems guarantees that the
hydrogen used ensures climate protection impacts and contributes to the climate-neutral
transformation of the energy system. The document calls for the development of certification
systems and Guarantees of Origin where digitalization plays a special role, aiming for a simple
and unbureaucratic system that provides strong incentives for a low overall CO,-footprint and
high sustainability. It also seeks the harmonization of the standards for production, transport,
and distribution of hydrogen and its derivatives on the European level and with extra-European
import regions. A short-term measure (2023) is the rapid implementation of EU requirements
(requirements for Guarantees of Origin) into national law to provide planning and investment
certainty. Germany also strives for an internationally recognized and robust methodology for
reliably determining the greenhouse gas footprints during the production, transport, and use of
hydrogen and its derivatives, which serves as the basis for applying standards and certification
systems.

The National Hydrogen Strategy (Ireland) states that renewable and low carbon hydrogen will
be defined in line with EU regulations, and a certification scheme should be established to
reflect these definitions, providing certainty to end users as to the origin and sustainability of
their hydrogen. Action 3 commits to adopting EU standards for renewable and low carbon
hydrogen and developing a national certification scheme to provide clarity to end users as to the
origin and sustainability of their hydrogen. This certification system must be integrated closely
with the current Guarantee of Origin schemes for renewable electricity and renewable gases to
ensure that double counting of credits for both renewable electricity and renewable hydrogen
do not occur.

The Government Strategy on Hydrogen (Netherlands) states that a reliable system of
Guarantees of Origin (GOs) and certification will be required to facilitate a market for zero-
carbon hydrogen. It specifies that the development of a GO system is required under the
Renewable Energy Directive (RED ll), which provides a framework, and that coordination with
other European countries will be sought in the development of the GO system and the aim will
be to implement European rules and measurement methodology as much as possible. It also
mentions advocating for the EU hydrogen policy in terms of issues such as common standards
for sustainability, safety, quality.

The Belgische waterstof waardeketen (Belgium) states that the federal government is
committed to further contributing to the elaboration of certification standards and common
market rules. The federal government supports the development of a European voluntary
certification scheme and a register for H.-molecules and H.-derivatives via the Energy Transition
Fund. The creation of common market rules makes market coupling easier, and the federal
government welcomes EU initiatives regarding certification (Delegated Acts of the RED Il).

The HYDROGEN ROADMAP: A COMMITMENT TO RENEWABLE HYDROGEN (Spain) mentions
that the creation of a system of Guarantees of Origin (GO) for renewable hydrogen is required to
ensure the use of renewable sources in its production, necessitating the definition of the
procedure, requirements, and responsible body for issuing these guarantees. It suggests
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working with European institutions to establish a system of Guarantees of Origin that provides
adequate price signals to consumers.

e The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) notes that a system of
guarantees of renewable origin is needed to certify the renewable value of green hydrogen. One
initial implementation step listed is adopting relevant legislation and regulations and
designating competent authorities for hydrogen certification, implementation of a system of
guarantees of origin for hydrogen and a certification mechanism. The strategy also notes that
the European Commission welcomes initiatives on certification and hydrogen market
functioning.

e The Estonian Hydrogen Roadmap mentions that a national activity planned is the establishment
of technical requirements for hydrogen projects and the planning of permanent installations
(including the need for a certification system and activity licences). It also notes that the EU
framework (REDIII) will be supplemented by an article further specifying Renewable Fuels of
Non-Biological Origin (RFNBOs): when they are counted towards national renewable energy
targets and how the emissions savings of RFNBOs are calculated.

e The Stratégie hydrogene du Luxembourg lists as a priority at the European level to aim for a
strict certification of renewable H, and its derivatives.

e The Vodikova strategie Ceské republiky aktualizace 2024 (Czech Republic) includes as a
specific objective the preparation and creation of a comprehensive legislative framework for the
hydrogen economy in the Czech Republic, including certification of produced hydrogen. One
task is to expand the system of guarantees of origin for hydrogen to include RFNBO and low-
carbon hydrogen. This framework is needed to ensure proper reporting of consumed hydrogen
against all obligations (RED, ETS1, 2, EU taxonomy, etc.).

e The Strategia Nazionale Idrogeno Linee Guida Preliminari (Italy) mentions that the government
plans to support hydrogen with incentive schemes and the streamlining of regulation to "enable
the diffusion of hydrogen infrastructure and stimulate demand (also through the possibility of
creating certificates of Guarantee of Origin)".

e The Turkiye Hydrogen Technologies Strategy and Roadmap includes developing certificate
programs for green hydrogen and ensuring their traceability as a policy.

e The POLISHHYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040 states thatitis
necessary to create regulations that will remove barriers to the development of the hydrogen
market.

Traceability and certification, prompt 7

e The document National Hydrogen Strategy (lreland) states that the national certification
scheme, which will define renewable and low-carbon hydrogen in line with EU regulations, must
be integrated closely with current Guarantee of Origin schemes to ensure that double counting
of credits for both renewable electricity and renewable hydrogen do not occur. Avoiding double
counting is essential for providing certainty to end users as to the origin and sustainability of
their hydrogen.

e The Update of the National Hydrogen Strategy (NWS 2023) (Germany) focuses on ambitious and
preferably uniform sustainability standards and certification systems for hydrogen and its
derivatives as strictly required for a sustainable market ramp-up, especially for imports. The
establishment of these systems guarantees that the hydrogen used ensures climate protection
impacts and contributes to the climate-neutral transformation of the energy system. The
strategy states that the use of green and, where necessary for market ramp-up, low-carbon
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hydrogen will be promoted under the condition that it meets ambitious GHG limits, including
upstream emissions and adherence to the legal goal of climate neutrality.

The Hydrogen Strategy for Austria addresses the potential for greenwashing by setting stringent
conditions for "climate-neutral hydrogen" derived from natural gas ("blue" or "turquoise"
hydrogen), stating that to be a usable component on the path to climate neutrality and to not
lose its value for use in climate-neutral processes (e.g., in industry), it must be ensured that
CO,-capture occurs without the release of greenhouse gases and that all CO, emissions along
the production, transport, and processing chains are excluded. Furthermore, the document
mandates that the introduction of an EU-wide origin verification and certification system for
renewable hydrogen must strictly ensure that double issuance of certificates is excluded.

The HOJA DE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO RENOVABLE (Spain)
mentions that establishing a hydrogen market at the EU level may be premature and could
distort competition in the short term, as non-renewable hydrogen could displace renewable
hydrogen if its environmental impact is not adequately internalized. The solution suggested is
to ensure renewable hydrogen has common EU standards (objectives, labelling, Guarantees of
Origin) to facilitate its deployment and guarantee a level playing field. It also recommends that
the Spanish tax framework should incentivize renewable hydrogen over hydrogen whose origin
lacks traceability.

The Wasserstoffstrategie fur die Schweiz (Hydrogen Strategy for Switzerland) states that the
forthcoming Guarantee of Origin system for renewable and low-emission fuels, operational
from 2025, will ensure transparency in the hydrogen economy and explicitly commits to
excluding double counting of emission reductions. Additionally, the strategy specifies that
imported and domestically produced renewable fuels must meet certain ecological
requirements stipulated in the Environmental Protection Act.

The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) states that a system of
guarantees of renewable origin is needed to certify the renewable value of green hydrogen. The
methodology for calculating GHG emission savings must take into account the entire life cycle
of fuels.

The Government Strategy on Hydrogen (Netherlands) notes that the policy pillar regarding
Legislation and regulation advocates for clarifying EU hydrogen policy on issues such as
common standards for sustainability. The strategy relies on a reliable system of Guarantees of
Origin and certification to facilitate a market for zero-carbon hydrogen and ensure agreements
regarding definitions are reached.

The HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050 mentions that hydrogen
is classified by its GHG emissions during the production cycle. It specifies that Blue Hydrogen's
emissions must be below 3.33 kg CO,eq/kgH. over its life cycle to be considered low carbon.
The establishment of a system of certificates is needed to reliably demonstrate the origin of
renewable hydrogen.

The Estonian Hydrogen Roadmap notes that establishing a certification system is a planned
national activity. It also mentions that the EU framework (REDIII) specifies how RFNBOs are
counted towards targets and how the emissions savings of RFNBOs are calculated.

The POLISH HYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040 distinguishes
hydrogen based on the CO, emissions level associated with the production process. For
Renewable hydrogen, CO, emissions are kept at less than 1 kg CO, eq/kg H,.

The Turkiye Hydrogen Technologies Strategy and Roadmap includes the policy action to
develop certificate programs for green hydrogen and ensure their traceability.
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e The Clean hydrogen economy strategy for Finland notes that Finland's clean electricity system
provides a strong starting point for meeting green certification and additionality rules for
hydrogen as outlined in the REDIII directive.

e The Stratégie hydrogene du Luxembourg lists among its key measures the priority to aim for a
strict certification of renewable H, and its derivatives at the European level.

Hydrogen infrastructure in developing countries, prompt 8

e The document Fortschreibung der Nationalen Wasserstoffstrategie (NWS 2023) (Germany)
addresses the development of hydrogen infrastructure in partnering developing countries.

— The strategy states that for imports from partner countries of development cooperation,
Germany will ensure maximum synergies with a local socio-ecological societal and
economic transformation and energy transition as well as the Sustainability Goals (SDGs).
This cooperation, driven by foreign, economic, and development policy, is intended to
facilitate the entry of these countries into the emerging hydrogen market and support
sustainable development in the sense of a Just Transition.

— Specific measures include defining "good governance" standards in international forums,
which should encompass recommendations regarding increasing value creation stages in
developing and emerging countries in the sense of green industrialization. Germany intends
to accompany and promote these efforts through development policy instruments in
collaboration with the private sector.

— Furthermore, the document aims to support and implement International Lighthouse
Projects within the framework of climate, energy, and hydrogen partnerships, with a goal of
realizing large-scale and commercially viable projects for the production and local (partial)
utilization of green hydrogen in countries with high renewable energy potential and existing
industrial infrastructure. These products should then be used for the development of
sustainable local economic structures as well as for import into the EU and Germany.

— The Hydrogen and E-fuels Roadmap for Iceland mentions that the total energy needed to
achieve a complete conversion of fuel use in international aviation and international
navigation by 2040 could reach approximately 23 TWh, which is more than Iceland’s current
annual energy generation. Due to this potential size, the document suggests that the
Icelandic Government will evaluate the economic impact of imports and domestic
production of fuels.

e The Belgian document, Belgische waterstof waardeketen, mentions collaboration with
international partners is central to its import strategy, which aims to position Belgium as an
import hub for renewable molecules in Western Europe. The strategy identifies the shipping
route as the preferred solution for supplying H,-derivatives, often originating from regions that
are hard to link by pipeline, such as the Middle East, Africa, or the America’s. The federal
government has already started collaboration by signing Memoranda of Understanding (MoUs)
with Oman and Namibia. These MoUs pay particular attention to the integration of the relevant
Sustainable Development Goals (SDGs) of the United Nations. Furthermore, the document
highlights that one of the SDGs that H,-molecules and H.-derivatives can help realize is SDG 17,
which includes enhancing North-South, South-South, and triangular regional and international
cooperation on and access to science, technology, and innovation, and promoting the
development, transfer, dissemination, and diffusion of environmentally sound technologies to
developing countries on mutually agreed terms.

e The Spanish document, HOJA DE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO
RENOVABLE, includes measures to contribute to the Just Transition and the Demographic
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Challenge. Specifically, it states that new energy hubs for renewable hydrogen production
should be promoted to help avoid rural depopulation and meet the objectives of the
demographic challenge, with special attention given to Just Transition regions. The generation
of employment, economic activity, and innovation associated with the hydrogen industry
should help reduce the socio-economic impact in these areas. This synergy also applies to the
promotion of hydrogen production from sustainable biogas in cases where itis environmentally
and economically more efficient, especially when it comes from agrarian and industrial waste,
thus aligning with Circular Economy objectives and generating wealth and employment in rural
areas.

The Romanian document, National Hydrogen Strategy and Action Plan 2023-2030, mentions
increasing international cooperation to identify cost-effective value chains for the production
and consumption of green hydrogen and hydrogen derivatives, which is crucial for sustainable
economic development. This ambition includes the possibility of developing an integrated
hydrogen ecosystem with Ukraine or the Republic of Moldova.

The Czech document, Vodikova strategie Ceské republiky aktualizace 2024, sets a strategic
objective to create conditions for the internationalization of Czech companies, export of
technologies and effective production of renewable hydrogen in foreign regions. This is
necessary because of the limited domestic production capacity, requiring imports of large
amounts of renewable hydrogen, particularly from prospective countries like Ukraine, Romania,
Bulgaria, Turkey, Germany, Scandinavia, and North Africa, as well as other countries like
Canada, Chile, Uruguay, or countries in Asia and the Middle East. Czech firms are expected to
participate in the construction and even invest in hydrogen infrastructure abroad.

The “Wasserstoffstrategie fiir Osterreich” (Austria) mentions that the objective of intensifying
international cooperation is to build international partnerships in the field of climate-neutral
hydrogen. The cooperation and strategic partnership will be intensified with potential trading
partners for climate-neutral hydrogen and its derivatives. These partnerships must consider the
compatibility with the international climate goals and the decarbonization efforts of the
respective partner countries. Furthermore, the EU's reviewed guidelines for trans-European
energy networks (TEN-E Regulation) include the possibility of carrying out "Projects of Mutual
Interest" (PMI) with third countries.

The “Wasserstoffstrategie flr die Schweiz” (Hydrogen Strategy for Switzerland) states that the
Federation concludes strategic cooperation agreements in the energy sector in the form of
Letters of Intent or Memoranda of Understanding with third countries outside Europe that
pursue a hydrogen export strategy. This is based on country studies for risk assessment of
hydrogen imports to minimize problematic dependencies for future energy supply. These
agreements address binding ecological, social, and economic sustainability regulations that
are compatible with the Swiss Environmental Protection Act,

Hydrogen infrastructure in developing countries, prompt 9

The sources frequently address the stimulation and use of renewable or low-carbon hydrogen in
industries categorized as hard-to-abate:

The Hydrogen Strategy for Austria mentions that climate-neutral hydrogen is crucial for
achieving climate neutrality in sectors that are hard to decarbonize and lack alternative
decarbonization paths, such as electrification. Hydrogen should be prioritized primarily for
material and energetic applications in energy-intensive industry. This substitution of fossil-
produced hydrogen, particularly in the chemical and petrochemical industry, holds great
decarbonization potential. Specifically, process-related greenhouse gas emissions in sectors
like steel production can be significantly reduced by switching to hydrogen-based
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manufacturing processes. The strategy aims for the substitution of 80% of fossil-produced
hydrogen consumed in energy-intensive industry by climate-neutral hydrogen by 2030. The
document notes that comprehensive process conversions on an industrial scale require
sufficient climate-neutral hydrogen at competitive prices. To enable the early use of climate-
neutral hydrogen in energy-intensive processes under competitive conditions, the further
development and implementation of new operational cost support instruments, such as CO,
differential contracts (Carbon Contracts for Difference or "Climate Protection Contracts"), will
play a central role. The overall goal is to drive the decarbonization of industry sustainably by
progressively converting fossil industrial supply chains and processes to climate-neutral
hydrogen.

The Fortschreibung der Nationalen Wasserstoffstrategie (NWS 2023) (Germany) emphasizes
that the deployment of hydrogen should prioritize applications where direct electrification is not
economically viable or where no alternative technical solutions exist to achieve climate
neutrality. The strategy sets a focus on applications in high-temperature sectors where
electrification is difficult or impossible, such as primary steel production and parts of the
chemical industry. Hydrogen in industry serves to replace fossil raw materials and, in
determined areas, represents the only decarbonization option for process heat. To advance the
hydrogen ramp-up and necessary investments for the transition to climate-neutral production
processes in industry, financial support is necessary in the short to medium term to ensure the
transition occurs early, supporting the competitiveness of the German industrial location.
Financial support is channelled through instruments like the IPCEI-Wasserstoff and the
Decarbonization in Industry funding program (DDI). The promotion of green lead markets is also
planned to create demand for climate-friendly raw materials, starting with steel and cement.

HUNGARY’S NATIONAL HYDROGEN STRATEGY lists "Decarbonisation of industrial
consumption, partly with hydrogen" as a priority objective, noting that the goal is to use low-
carbon hydrogen first to make industrial processes and product use "more green," shifting to
carbon-free hydrogen in the longer term. Specifically, low-carbon hydrogen may be introduced
to the petrochemical and chemical industries (primarily ammonia production) by gradually
replacing carbon-intensive "grey" hydrogen. It identifies that carbon-free or low-carbon
hydrogen usage offers a solution for the decarbonization of industrial processes and product
use in areas where the task of decarbonization is hard to implement using available
technologies and solutions. Priority measures include promoting activities aimed at the
production and consumption of low-carbon hydrogen for petrochemical, chemicalindustry and
fertilizer manufacturing processes. It also supports industrial decarbonization through creating
hydrogen valleys. Furthermore, the strategy promotes hydrogen usage conditions necessary to
meet the industrial heat demand of the cement industry and supports production processes
reducing carbon intensity in iron and steel production (primarily after 2030).

The HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050 states that hydrogen
will play an important role in decarbonizing the national economy, especially in sectors that
currently have few alternative technological options and where electrification could lead to
significant costs. Hydrogen applications are expected in energy-intensive sectors, such as the
petrochemical industry and refineries, that already use hydrogen. Hydrogen application is also
needed in industries that use large amounts of high-temperature thermal energy in the
technological process, like the cement industry. The industrial sector is identified as the most
prepared to start renewable hydrogen applications, such as refineries and petrochemical
plants. The Strategy supports the use of hydrogen in industrial processes and agriculture.

The National Hydrogen Strategy: Ready for the Future (Slovakia) states that hydrogen should be
used as an energy carrier in all its industrial branches and in public life where it is not possible
to use electricity directly. It mentions that the implementation of hydrogen technologies will
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enable the transformation of sectors like the metallurgic, chemical, and cement industry. The
steel and metallurgic industries are major parts of the Slovak economy and are the biggest
producers of CO, emissions. Hydrogen is used in the steel industry for direct reduction of iron
ore as a replacement for blast furnace technologies. In the chemical and petrochemical
industry, hydrogen is used as a raw material and is anticipated to play an energy carrier role in
energy-demanding segments of production.

The National Hydrogen Strategy (Ireland) states that indigenously produced renewable
hydrogen has the potential to become a zero-carbon substitute for fossil fuels in many sectors
of our economy considered hard to decarbonise, where other solutions such as direct
electrification are not feasible or cost effective. The deployment of renewable hydrogen will
focus on these hard-to-decarbonise sectors. This includes industrial heating and processing to
produce high-grade and medium-grade heat in industrial manufacturing processes, especially
where heat pumps or direct electrification are not efficient or cost-effective. Renewable
hydrogen can displace fossil fuels in large energy use sectors like the pharmaceutical industry
and the cement industry. The strategy notes that hydrogen is already used in some industrial
processes in Ireland and transitioning that existing demand to renewable hydrogen will be an
important early step.

The Clean hydrogen economy strategy for Finland highlights that clean hydrogen will be key to
decarbonizing difficult-to-abate industrial sectors. These sectors often involve industrial
processes that make direct electrification difficult due to hot temperatures or existing use of
grey hydrogen as a feedstock. For example, hydrogen can be used to decarbonize steel making
by replacing coal as the reducing agent. Accelerating the ramp-up of domestic clean industries
is a corefocus area. Clean ammonia and fertilizer production offer a high-value proposition, and
there are existing demand users for ammonia who will be looking to decarbonize to comply with
government mandates.

The HOJA DE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO RENOVABLE (Spain)
states that renewable hydrogen is called to be a valuable energy vector for end uses where it is
the most efficient solution for decarbonization, such as hydrogen-intensive industry and high-
temperature processes. It specifies applications in the refining industry, chemical industry
(ammonia and methanol), and metallurgical industry (e.g., steel, where hydrogen can be used
as areducing agent or energy source for high temperatures). The document calls for identifying
current hydrogen consumption hubs and encouraging the creation of "hydrogen valleys or
clusters" to drive scale-up. A key measure is designing financial support instruments for
Spanish industry consuming hydrogen intensively to adapt their processes and infrastructures
for continuous renewable hydrogen supply.

The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) states that green
hydrogen is to partially replace fossil fuels in industries where it is difficult to reduce carbon
emissions by other solutions. The general objectives include decarbonizing the economy by
using green hydrogen in sectors that are difficult to decarbonise by other methods (e.g. where
direct electrification is not possible). Hydrogen use is prioritized to reduce emissions in
industries that are hard to decarbonise, such as refining, petrochemicals, chemicals,
metallurgy, cement, ceramics and paper industries. The strategy supports investment in
hydrogen technologies across the value chain, including for industrial users to cover
investments related to technology conversion, process and equipment upgrades. Specific
objectives target the gradual replacement of fossil hydrogen with green and clean hydrogen in
the industries that currently consume hydrogen, and the use of green hydrogen in new industrial
processes, such as steel production using DRI EAF technology.

The POLISH HYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040 states that
low-carbon hydrogen use will significantly reduce greenhouse gas emissions from energy-
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intensive industries. It highlights that the industrial sector has the potential to become the
largest user of low-carbon hydrogen due to the lack of alternative decarbonization options.
Specifically, sub-sectors requiring very high temperatures (>200°C), such as steel or chemicals,
present a significant challenge in decarbonization because of the limited potential for large-
scale electrification. To develop industrial applications of hydrogen, public support will be
provided to pilot technology projects for sectors where climate neutrality is difficult to achieve,
mentioning steel, refining, and chemicals.

e The Strategia Nazionale Idrogeno Linee Guida Preliminari (Italy) notes that on the long term,
until 2050, hydrogen can support decarbonization efforts, especially in "hard-to-abate" sectors
(such as high energy intensity production processes or aviation). On the short term (until 2030),
the strategy foresees hydrogen application in industry, with specific reference to segments
where hydrogen is already used as a raw material, such as the chemical and oil refining sector.
It highlights that the chemical and refining sectors are characterized by high energy intensity and
the lack of scalable electrification solutions.

e The document Tiirkiye Hydrogen Technologies Strategy and Roadmap lists promoting the
widespread use of green hydrogen in all relevant industries, especially those where carbon
emissions are difficult to reduce (chemistry, iron and steel, transportation, glass, ceramics,
etc.) as a policy goal. It also mentions that low-carbon hydrogen demand is expected to exceed
100 ktH./year in industrial applications by 2030, and more long-term applications are expected
in the iron and steel, aviation, and maritime industries. The need for strategies to transition to
green hydrogen from fossil fuels in carbon-intensive industrial sites is specifically mentioned,
noting that decarbonization of these industries is an urgent issue, particularly with regard to the
Carbon Border Adjustment Mechanism (CBAM).

e The Norwegian Government’s hydrogen strategy notes that hydrogen is particularly suitable for
applications in heavy manufacturing and transport sectors, including shipping and heavy goods
transport, as these are areas where there are currently few or no zero emission alternatives. In
the industrial process category, hydrogen can be used as a chemical feedstock, an energy
carrier, or in the process itself. The strategy mentions that hydrogen could replace fossil energy
carriers where heat is needed and where hydrogen can be used as a reducing agent in industrial
processes, specifically mentioning steel production (though Norway does not produce steel
from iron ore) and titanium oxide production. The implementation of this technology, such as
the TiZir project in Tyssedal, requires public funding because it is expensive and risky.

e The Proposal for Sweden's national strategy for hydrogen, electrofuels and ammonia
emphasizes that fossil-free hydrogen, electrofuels, and ammonia can play a crucial role in the
transition of sectors that are fossil-dependent and difficult to transition using other
technologies. The primary role of hydrogen is to reduce greenhouse gas emissions in sectors
where direct electrification is not possible oris difficult in the foreseeable future. The document
cites large-scale initiatives for fossil-free steel production as key examples of industrial
transition.

e The document “A road-map for an ambitious hydrogen strategy by 2030 Part 2” (France)
highlights that hydrogen must be used to effect deep decarbonization of our economy. The
strategy focuses on the decarbonization of major greenhouse gas emitting industrial sites.
France Hydrogene emphasizes that the large-scale decarbonization of the most significant
greenhouse gas emitting industrial sites is necessary and unavoidable. The deployment of
hydrogen is needed for applications such as process heat where electrification is impossible,
and for the production of synthetic fuels for air and marine travel. They note that achieving the
production target of 6.5 GW is critical for the decarbonization of these sectors.

Education and training programme, prompt 10
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The sources extensively cover educational and training programs, as well as the need for skilled labour,
related to renewable or low-carbon hydrogen technologies:

— The “Fortschreibung der Nationalen Wasserstoffstrategie” (NWS 2023) (Germany) includes
among its strategic actions the need to strengthen research, innovation, and the training of
skilled workers. A dedicated short- and medium-term measure is the development of a
package of measures to increase the attractiveness of hydrogen-related professions,
including an overarching initiative for MINT skilled workers (Mathematics, Informatics,
Natural Sciences, and Technology). This package will include short-term measures such as
retraining and further education programs, and medium-term measures like supporting
university education and the immigration of skilled workers. Furthermore, the strategy
supports hydrogen junior professionals from universities and offers an international
exchange of junior professionals. It also commits to supporting Capacity Building in the field
of Energy and Green Hydrogen, including a globally unique Master's degree program with
the 15 ECOWAS states in Africa.

— The “HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050” dedicates a
sectionto Education, Research, and Development, stating thatitis essential to educate and
train people to cope with the development of a hydrogen economy, both in the research and
commercialization segment and in the hydrogen system use sector (e.g., construction
industry, transport), especially when it comes to system safety. The document mentions
that several higher education institutions currently take part in courses related to hydrogen
technology and stresses the importance of integrating new education modules more closely
into existing higher education curricula and creating new education programmes focused
on the hydrogen economy. The strategy also calls for the development of a lifelong learning
concept to ensure adequate specialization of existing professionals and emphasizes the
need to bring hydrogen topics closer to the general public, especially concerning safety and
potential benefits.

e HUNGARY’S NATIONAL HYDROGEN STRATEGY lists RDI and education as a support objective
to promote the success of hydrogen during the transition. The strategy states that establishing
a system of scientific, technological, and horizontal competencies is essential for the
implementation of strategic objectives. A priority measure is developing educational
programmes, improving curricula and/or adapting EU curricula. It recommends developing
hydrogen technology education and training in a dual system, while providing the necessary
laboratory background and establishing focused educational centers and promoting their
networking.

e The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) includes a specific
objective (SO 3.1) focused on human resources training through the introduction of hydrogen
technology study subjects at university level and training and education programmes for
technical staff and supporting educational programmes for the training of medium and highly
qualified personnel. This training is prioritized for the areas/regions defined as hydrogen
ecosystems.

e The Estonian Hydrogen Roadmap lists Education and awareness as an objective within its
national activities planned until 2030. Activities include the organization of green hydrogen
information visits and training programmes. The roadmap also acknowledges the lack of trained
specialists and experts as a weakness, emphasizing that engineering skills and the training of
specialists and experts are needed to create a local maintenance and development capacity of
hydrogen technology. The scaling phase (2031-2035) aims for specialists and experts to
continue to be trained.
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The Wasserstoffstrategie flr die Schweiz (Hydrogen Strategy for Switzerland) includes the
strategic goal of developing a strong education and innovation location through the
development of hydrogen technologies for export. The document mentions that research and
innovation at universities, the ETH sector, and universities of applied sciences are already
making a significant contribution to the education and innovation location in the field of
hydrogen and will continue to be supported. Furthermore, it states that Cantons and the energy
sector are required to take suitable measures in the area of training and continuing education
of skilled workers to counter the shortage of skilled labour in the energy sector, noting that these
measures can be supported via the existing Energie Schweiz funding program. The themes and
measures section specifically includes education, information, and consulting.

The National Hydrogen Strategy (Ireland) states that further work is needed to better determine
the skills required, short falls and the opportunities for employment in Ireland in respect to
renewable hydrogen. An action item is to continue to assess and support the future skill needs
of the offshore wind and renewable hydrogen sectors through the expert advisory group on skills
established under the Offshore Wind Delivery Task force. The responsiveness of the education
and training system to facilitate the development of the workforce is cited as an important
component.

The POLISH HYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040 includes
Building competencies for the hydrogen economy and educational activities and public
campaigns as horizontal and non-legislative actions.

The document Turkiye Hydrogen Technologies Strategy and Roadmap lists training qualified
manpower as a policy of vitalimportance to attainment of the 2053 net zero emission target and
to encourage the widespread use of green hydrogen in all sectors. It also states that the success
of the policies will depend on the development of training programs to create a skilled workforce
ready to implement new hydrogen technologies. Furthermore, it mentions that all segments of
the society will be informed through workshops, papers, television programs, and training
courses on hydrogen technologies, and awareness-raising campaigns will be launched.

The Stratégie hydrogene du Luxembourg includes professional training linked to renewable
H.,among the opportunities for different sectors, such as public research and innovative
industrial players.

The roadmap for an ambitious hydrogen strategy by 2030 Part 2 (France) highlights that the
National Hydrogen Strategy should support skills development. The recommendations include
adapting, adding to, and devising training provision in the hydrogen field, taking into account the
hydrogen sector’s research and recommendations. The strategy also calls for measures to raise
the profile of the sector and improve forward planning in such a way as to ensure the jobs, skills
and training needed by the sector are in place.

The HOJA DE RUTA DEL HIDROGENO: UNA APUESTA POR EL HIDROGENO RENOVABLE (Spain)
mentions as a transversal instrument adapting technical profiles and technical inspections for
hydrogen-related work, such as training for firefighters, roadside assistance, and workshop
technicians, as well as guides and manuals. It also calls for encouraging the study of hydrogen
technologies in the educational plans of existing degrees at the university level and vocational
training, and analysing the need for specific degrees dedicated to the hydrogen sector.

The document clean hydrogen economy strategy for Finland recommends identifying workforce
capability gaps that need to be closed to establish a hydrogen economy, supporting the design
of education and vocational programs and mechanisms to attract and retain skilled talent.

The Vodikova strategie Ceské republiky aktualizace 2024 (Czech Republic) defines as a crucial
goal Vzdélavani a osvéta (Education and awareness). Specific objectives include ZvySeni poctu
odbornikt na vodikové technologie (Increasing the number of experts in hydrogen technologies)
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by initiating education and preparation of these experts and specialists through adjusting
dedicated study fields at vocational schools and technical schools, and supporting the creation
of university study programs oriented toward hydrogen. It is mandatory to adjust educational
programs and introduce subjects dealing with hydrogen technologies and certification exams
for hydrogen technicians by 2030.

e The Strategia Nazionale Idrogeno Linee Guida Preliminari (ltaly) notes that developing an
industry local to fuel cells will require incentivizing Research and Development and production
of fuel cells, including supporting the necessary human resources.

e Cyprusfocusesoneducation and awareness promotion, aiming to disseminate knowledge and
competence regarding hydrogen in companies and industry, educational institutions, and civil
society and media. This includes awareness campaigns and training programs to increase
acceptance and ensure qualified personnel. Furthermore, it involves STEP-Programmes and
innovation funds supporting local firms with pilot plants and production.

e The Norwegian Government’s hydrogen strategy mentions that there will be a need for training
and for skilled personnel throughout the hydrogen value chain. It states that regulations should
also be considered for the training of personnel who will work with hydrogen or hydrogen-based
solutions.

Education and training programme, prompt 11

e The Hydrogen Strategy for Austria mentions engaging in the International Partnership for
Hydrogen and Fuel Cells in the Economy (IPHE) for information exchange. Furthermore, within
the International Energy Agency’s (IEA) Hydrogen Technology Collaboration Programme
(Hydrogen TCP), joint activities include applied research and result dissemination. The strategy
also aims to strengthen the exchange with European and international partners regarding
uniform international standards and common definitions.

e The document Turkiye Hydrogen Technologies Strategy and Roadmap highlights the great
importance of establishing forums for the exchange of information among all stakeholders and
national and local governments on hydrogen technologies. It also notes that technology transfer
in critical issues can be enabled to facilitate the rapid progress of domestic manufacturers.

e The Proposal for Sweden's national strategy for hydrogen, electrofuels and ammonia lists the
exchange of experiences and knowledge, and strengthening networks to develop new business
models, products, and services as crucial needs. It proposes establishing a platform for
systematic dialogue between companies, industry organizations, and public actors, and
advocates for intensifying Nordic cooperation for a closer exchange on issues subject to EU
negotiations.

e The Belgische waterstof waardeketen lists (Belgium) ”Investing in cooperation as a key success
factor”, which involves enhancing North-South, South-South, and triangular regional and
international cooperation on and access to science, technology, and innovation, and enhancing
knowledge sharing. It promotes collaboration within the hydrogen ecosystem to support
research and technological developments, ensuring that regular feedback from these players
to policymakers addresses market challenges.

e The HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050 states that
international cooperation is essential for development and includes the exchange of ideas and
technologies. The proposed Regional Hydrogen Centre aims to be a meeting place for industry
and research, and its employees will provide further training for existing engineers to upgrade
their knowledge.
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e The Fortschreibung der Nationalen Wasserstoffstrategie (NWS 2023) (Germany) supports basic
and applied research and the acceleration of transfer from research to production capacities.
International cooperation is sought to flank the position of German companies as market
leaders in hydrogen technologies, and the coherence of the strategy is underpinned by
developing structures for pre-competitive cooperation between companies and research
institutions.

e The National Hydrogen Strategy and Action Plan 2023-2030 (Romania) involved consultation
sessions with stakeholders aimed at generating the synergy necessary to incorporate generally
accepted proposals. A specific objective focuses on developing innovation and technology
transfer infrastructure by stimulating the collaboration between research organizations and
economic operators to accelerate technology transfer and promote the use of hydrogen
technologies in the national economy.

e The National Hydrogen Strategy (Ireland) commits to continuing engagement in EU hydrogen
related initiatives and developing cooperation with neighbouring jurisdictions and international
partners. The HyLIGHT Project, supported by Science Foundation Ireland (SFI) and industry
partners, develops knowledge and tools that can help inform regulation and policy regarding
hydrogen's role in the energy transition.

e The Norwegian government’s hydrogen strategy notes that the government supports research,
development, and the share of knowledge in the application of hydrogen technologies.
Furthermore, the Centre for Research of Hydrogen Technologies (CRHT) will be an open
organizational structure, accepting members from all academic and research institutions in the
industrial and public sector, as well as foreign entities, and will support active dialogue with the
industry, including collaboration on study programs covering all stages of the hydrogen chain.

e The Vodikova strategie Ceské republiky aktualizace 2024 (Czech Republic) notes that the
Czech Hydrogen Technology Platform (HYTEP) facilitates mutual information exchange among
entities operating in hydrogen technologies and systematically maps development globally. Itis
also essential to ensure effective transfer of knowledge between different fields and social
groups.

e HUNGARY’S NATIONAL HYDROGEN STRATEGY stresses the importance of establishing new
partnerships for the purpose of sharing experiences and best practices. It also aims to establish
a system of scientific, technological, and horizontal competencies to foster the domestic
development and demonstration of new technologies.

e The French document A roadmap for an ambitious hydrogen strategy by 2030 Part 2 proposes
creating a transversal action plan encompassing boosting Research, Development, and
Innovation (R&D&I) and cooperation between different industry sectors.

3. Outlook

Based on the comprehensive analysis of national hydrogen strategies and NECPs, the next phase of the
SET4H2 project will focus on translating insights into actionable recommendations. The dual-method
approach, combining desk research and Al-supported evaluation, has enabled a structured base for
understanding the Member States' hydrogen activities.

The upcoming deliverable (D5.3) will synthesise these findings into a “synergy report,” identifying
patterns, gaps, and opportunities for collaboration. The goalis to support the harmonised development
of hydrogen activities across Europe, accelerate the ramp-up of hydrogen technologies, and foster
knowledge transfer and innovation through coordinated efforts.
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4. Listof references

Evaluated NECPs

1. Austria: FINAL UPDATED NECP 2021-2030 (English)

2. Belgium: Draft update of the Belgian National Energy and Climate Plan 2021-2030 (NECP 2023)
3. Bulgaria: INTEGRATED PLAN ENERGY AND CLIMATE, UPDATED 2024

4. Croatia: Final updated NECP 2021-2030 EN

5. Cyprus: FINAL UPDATE CONSOLIDATED CYPRUS’ NATIONAL ENERGY AND CLIMATE PLAN 2021-
2030 (2024)

6. Czech Republic: FINAL UPDATED NECP 2021-2030 (English)
7. Denmark: FINAL UPDATED NECP 2021-2030 (English)

8. Estonia: FINAL UPDATED NECP 2021-2030 (English)

9. Finland: FINAL UPDATED NECP 2021-2030 (English)

10. France: FINAL UPDATED NECP 2021-2030 (English)

11. Germany: FINAL UPDATED NECP 2021-2030 (English)

12. Greece: FINAL UPDATED NECP 2021-2030 (English)

13. Hungary: National Energy and Climate Plan 2024 update
14. Ireland: FINAL UPDATED NECP 2021-2030 (English)

15. Latvia: FINAL UPDATED NECP 2021-2030 (English)

16. Lithuania: FINAL UPDATED NECP 2021-2030 (English)

17. Luxembourg: FINAL UPDATED NECP 2021-2030 (English)
18. Malta: FINAL UPDATED NECP 2021-2030 (English)

19. Netherlands: FINAL UPDATED NECP 2021-2030 (English)
20. Poland: NECPupdate Projekt EN

21. Portugal: Final NECP 20241118 pnec2030 para aprov ar EN
22. Romania: FINAL UPDATED NECP 2021-2030 (English)

23. Slovakia: DRAFT UPDATED NECP 2021-2030 EN

24. Slovenia: FINAL UPDATED NECP 2021-2030 (English)

25. Sweden: FINAL UPDATED NECP 2021-2030 (English)
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Evaluated hydrogen strategies
1. Hydrogen Strategy for Austria (Vienna, 2022), published by: Federal Ministry for Climate Action,
Environment, Energy, Mobility, Innovation and Technology (BMK)

2. Update of the National Hydrogen Strategy (NWS 2023) (July 2023), published by: Federal Ministry for
Economic Affairs and Climate Action (BMWK)

3. Agreement on Development and Promotion of Hydrogen and Green Fuels (Power-to-X Strategy)
(Denmark) (15 March 2022)

4. Belgian Hydrogen Value Chain (Belgium) (hydrogen update: October 2022)

5. HYDROGEN ROAD MAP: A COMMITMENT TO RENEWABLE HYDROGEN (Spain) (Madrid, October
2020), published by: Ministry for Ecological Transition and Demographic Challenge (MITERD)

6. Estonian Hydrogen Road Map (approved: 6 February 2023)
7. Clean hydrogen economy strategy for Finland (June 2023)

8. A road map for an ambitious hydrogen strategy by 2030 Part 2 (France) (June 2023), published by:
France Hydrogene

9. National Hydrogen Strategy (lreland)

10. Hydrogen and E-fuels Roadmap for Iceland (April 2024), published by: Ministry of the Environment,
Energy and Climate

11. National Hydrogen Strategy Preliminary Guidelines (Italy) (November 2020), published by: Ministry
of Economic Development

12. HYDROGEN STRATEGY OF THE REPUBLIC OF CROATIA UNTIL 2050 (March 2022), published by:
Ministry of Economy and Sustainable Development

13. Guidelines for the Development of the Hydrogen Sector in Lithuania 2024-2030
14. Luxembourg Hydrogen Strategy

15. Government Strategy on Hydrogen (Netherlands)

16. The Norwegian government’s hydrogen strategy — towards a low emission society
17. POLISH HYDROGEN STRATEGY UNTIL 2030 WITH AN OUTLOOK UNTIL 2040

18. THE NATIONAL HYDROGEN STRATEGY (EN-H2) (Portugal)

19. National Hydrogen Strategy and Action Plan 2023-2030 (Romania)

20. Proposal for Sweden's national strategy for hydrogen, electrofuels, and ammonia (May 2022),
published by: Swedish Energy Agency

21. Hydrogen Strategy for Switzerland (13 December 2024)
22. National Hydrogen Strategy: Ready for the Future (Slovakia) (approved: 23 June 2021)

23. Czech Republic Hydrogen Strategy Update 2024 (approved: 17 July 2024), published by: Ministry of
Industry and Trade of the Czech Republic

24. Turkiye Hydrogen Technologies Strategy and Road Map
25. HUNGARY’S NATIONAL HYDROGEN STRATEGY (May 2021)
26. Cyprus National Hydrogen Strategy Approved by the Ministry (announcement: 24 June 2025)

27.National Road Map for Improving the Conditions for Developing the Potential of Hydrogen
Technologies and Mechanisms for Production and Supply (Bulgaria)
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Country fact sheet references
Production capacity:
The European hydrogen landscape, European Hydrogen Observatory, 2024

Link: The European hydrogen market landscape_November 2024.pdf

Current hydrogen demand:
The European hydrogen landscape, European Hydrogen Observatory, 2024

Link: The European hydrogen market landscape_November 2024.pdf

Hydrogen mobility:

Number of H, passenger car vehicles in the fleet:

The European hydrogen observatory

Link: Hydrogen Fuel Cell Electric Vehicles | European Hydrogen Observatory

Number of hydrogen fuelling stations:

The European hydrogen landscape, European Hydrogen Observatory, 2024

Link: The European hydrogen market landscape_November 2024.pdf

Economic country data:
World Bank

Link: Projects By Country / Area

Participation in international networks, projects, and implementation platforms
| Mombershipin intemational notworks andplattorms |
Mission Innovation core coalition member: https://mission-innovation.net/our-members/

IPHE member: Who we are | IPHE

CEM Hydrogen Initiative member: Who we are | Clean Energy Ministerial

Number of regions in Hydrogen Valleys S3 Partnership: inforegio - Hydrogen Valleys S3 Partnership
Number of participations in IPCEI TECH/INFRA/USE/MOVE: Homepage IPCEI | IPCEI Hydrogen

Number of participations in the Joint Programme on Fuel Cells and Hydrogen (JP FCH): - EErRA
Joint Programme Fuel Cells and Hydrogen

Hydrogen Europe member: hiips:/hydrogeneurope.eu/members-locations/#
Hydrogen Europe Research member: Members — Hydrogen Europe Research

IEA TCP Hydrogen member: hitps://www.ieahydrogen.org/fag/
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Annex

Part B of DEL 5.2 contains 30 country fact sheets and is attached as a separate file.
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