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Executive Summary

The H2Excellence project (ERASMUS-EDU-2022-PEX-COVE; project number: 101104447) is committed
to establishing Centres of Vocational Excellence (CoVE) in fuel cells and green hydrogen technologies,
aligning with the imperative of combatting climate change. The work carried out in the task 2.1 “State
of the art; European, national, and regional hydrogen roadmaps and ecosystem initiatives mapping”
provides a comprehensive overview of the current status of national and regional hydrogen
ecosystems across the CoVE countries within the H2Excellence consortium. The state-of-the-art
analysis on the hydrogen ecosystem vyields numerous advantages across key aspects. It offers
stakeholders clear and comprehensive information, enabling a deep understanding of the operating
landscape. Understanding the maturity level of these ecosystems guides informed strategic decisions,
identification of strengths, weaknesses, opportunities, and threats, and devising effective
collaboration and development strategies. Additionally, it provides insights into the regulatory
environment, facilitating compliance and advocating for supportive policies. Furthermore, assessing
current roadmaps and large-scale projects related to hydrogen provides a comprehensive overview of
ongoing initiatives, identifying areas of innovation, collaboration opportunities, and gaps needing
addressal. It also aids proactive planning for workforce development by considering potential
implications for the job market, identifying emerging skill demands, and ensuring alignment with
industry trends. This work describes 14 regional and national roadmaps within the CoVEs, along with
mapping approximately 79 projects and initiatives contributing to job creation in the sector. Strategies
for hydrogen deployment in France, Poland, Spain, Italy, Portugal, and Finland reflect unique
approaches, resources, and objectives. The research underscores the pivotal role of hydrogen in
driving job creation and economic growth across Europe, potentially creating up to 5.4 million highly
skilled jobs by 2050. However, addressing the skills gap is crucial, particularly for SMEs facing
limitations in investing heavily in upskilling initiatives. This work will contribute to the WP2 analysis on
identify the need for specific training in the hydrogen sector to bridge the gap between existing skills
and future workforce requirements.
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1. Introduction

The H2Excellence project (ERASMUS-EDU-2022-PEX-COVE; project number: 101104447), with its
focus on establishing Centres of Vocational Excellence (CoVE) in fuel cells and green hydrogen
technologies, aligns directly with the imperative of fighting climate change by addressing skills gaps
and fostering collaboration. As climate neutrality necessitates a substantial reduction in fossil fuel
usage, transitioning to renewable energy sources becomes paramount. However, this transition
presents challenges, particularly in terms of energy storage and adapting to variable generation
profiles. Here, hydrogen emerges as a promising solution. The project's assessment of national and
regional hydrogen ecosystems in the Cove host countries is crucial in recognizing the role of hydrogen
in achieving climate neutrality, the future implications for employments. By providing technical
support for SMEs and designing training programs, the project contributes to the wider goal of
replacing fossil fuels with low-carbon alternatives. Thus, the H2Excellence project not only addresses
immediate skills needs but also contributes to the broader energy transition towards a sustainable
future.

Hydrogen, when sustainably produced, emits no CO; and minimally pollutes the air. Complementing
other storage applications, including hydro-pumps and batteries, as well as smart grid applications,
hydrogen can act as a vector for seasonal storage of renewable energy. Additionally, low-carbon
hydrogen can replace fossil fuels in challenging sectors and complement renewable energy sources,
aiding economic transformation. Achieving these objectives requires implementing hydrogen
infrastructure at scale, including production, transport, distribution, and usage, necessitating
governmental support and favourable policies. This interest has spurred the development of numerous
hydrogen strategies globally, with Japan launching the first in 2017, and approximately actually 60
national hydrogen strategies are present worldwide.!

= North America
Latin America
D——\ / : Europe

Africa

B

= Middle East

| = CiS (Commonwealth of

ndipendent States)
= Asia

= Oceania

Figure 1 Graphical representation of the various national hydrogen strategies worldwide.

Moreover, this interest and the development of dedicated policy has also led to a significant increase
in Research and Development (R&D) projects to improve, for example, the technical aspects related to
different hydrogen technologies, as well as the establishment of large demonstrative projects

1 https:/iwww.energypolicy.columbia.edu/publications/national-hydrogen-strategies-and-roadmap-tracker/
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showcasing hydrogen's ability to decarbonize various sectors or demonstrating the integration with
renewable energy.

Our study examines national government actions (strategies and roadmaps) and large hydrogen
initiatives on hydrogen in different European countries (ltaly, France, Spain, Portugal, Finland and
Poland) detailing respective goals, targeted sectors, and related infrastructures.

1.1 Purpose of Document

The main objective of this document is to provide clear and comprehensive information on the current
state of national and regional hydrogen ecosystems within each CoVE region represented in our
consortium. The analysis conducted in this work aims to thoroughly describe the maturity level of
these ecosystems, examining factors such as national legislation on hydrogen strategy, current
roadmaps, and large-scale projects related to hydrogen and associated technologies. Additionally, this
assessment will take into account the potential implications for the job market in the foreseeable
future.

The state-of-the-art analysis on the hydrogen ecosystem will yield numerous advantages across
different key aspects, enabling:

o Informing Stakeholders: By providing clear and comprehensive information on the current
state of national and regional hydrogen ecosystems, stakeholders within the consortium, can gain
a deep understanding of the landscape they are operating in.

e Strategic Decision-Making: Understanding the maturity level of these ecosystems is crucial for
making informed strategic decisions. It allows consortium members to identify strengths,
weaknesses, opportunities, and threats, enabling them to devise effective strategies for
collaboration and development.

e Legislative and Policy Considerations: Examining factors such as national legislation on
hydrogen strategy provides insights into the regulatory environment surrounding hydrogen
technologies. This understanding is essential for navigating legal frameworks, ensuring
compliance, and advocating for supportive policies where necessary.

e Mapping Current Initiatives: Assessing current roadmaps and large-scale projects related to
hydrogen provides a comprehensive overview of ongoing initiatives. This knowledge helps
identify areas of innovation, potential collaboration opportunities, and gaps that need to be
addressed for the advancement of hydrogen technologies.

e Anticipating Job Market Trends: By considering the potential implications for the job market,
the assessment facilitates proactive planning for workforce development. Identifying emerging
skill demands and job opportunities enables stakeholders to better prepare for future workforce
needs and ensure alignment with industry trends.

The work outlined in this document will aim to cover the following Key Performance Indicators (KPlIs):

4 #Assessed hydrogen roadmaps: at least 10 (comprising national and regional
hydrogen roadmaps);
v #ldentified large scale hydrogen projects and initiatives driving job creation: at least

30 (with balanced representation across CoVEs);

The state-of-the-art description provided in this deliverable, along with other analyses conducted in
WP2, are crucial for subsequent WPs, identifying the training needs and new roles required for the
hydrogen industry job market. The main beneficiaries of this information will be WP3 “Teaching,
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training, and learning activities”, where new curricula and teaching materials on fuel cells and
hydrogen for various qualification levels will be developed, and in WP4 “Cooperation, partnerships,
and networking”, where the efforts will focus on establishing a network involving education, business,
and industry stakeholders.
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2. Methodology

Obtaining a comprehensive mapping of the Hydrogen ecosystem within the various states involved in
the H2Excellence project necessitated a meticulously planned and executed multi-step process.

4 The initial phase involved an in-depth examination through a preliminary study
focusing on Hydrogen, encompassing an exploration of the diverse pro-Hydrogen policies
prevalent at the European level.

4 The first step allowed us to proceed with the development of a questionnaire, utilizing
specific inquiries meticulously designed to glean insights into the varied landscape of
Hydrogen initiatives across different European states. These inquiries spanned not only
strategic approaches and implemented roadmaps but also delved into regulatory frameworks,
in addition to scrutinizing ongoing projects and demonstrative initiatives pertaining to the
subject matter.

v The prepared questionnaire was disseminated among the diverse participants
comprising the project consortium. Each participant, representing their respective nation,
actively engaged in the collaborative effort, offering invaluable insights and data pertinent to
the prevailing Hydrogen landscape within their region. This collective effort served to
construct a comprehensive panorama of the existing Hydrogen scenario across the European
landscape.

4 The collected data was analyzed and verified using various documents from
institutional websites and qualified internet sources within the sector, such as the Hydrogen
Observatory, as well as relevant scientific articles on the topic.

4 In the final stage of this complex process, the collected data was carefully examined
and analyzed. This thorough review was supported by using a variety of resources, including
various documents from institutional archives and reputable online platforms dedicated to
disseminating information about Hydrogen, such as the prestigious Hydrogen Observatory.
Additionally, relevant scientific literature and articles, selected for their relevance and
academic rigor, were utilized to enhance the analytical process, ensuring a thorough and
comprehensive understanding of the topic.

The questionnaire was made using Microsoft Excel and it composed of “mixed-type questions”,
combining open-ended questions with free responses and closed-ended questions with predefined
responses within specific boxes. This approach allows for the collection of both qualitative information
through open responses and quantitative information through structured responses in the boxes.

The entire questionnaire is reported in the Appendix 1.
It is divided in four sections:

1. The first excel sheet named “READ ME” provides an explanation of how the questionnaire is
structured and the symbolism used for the different questions.

2. The second section is named “NATIONAL ROADMAPS AND POLICIES” consists of 8 questions
related to understand the national strategies, roadmaps, and normative aspects on H2 fields in each
country analysed. For each question, an adjacent box has been constructed, providing a clear and
precise explanation of the question itself. This is to provide support in understanding the question and
to prevent misunderstandings.
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Question 1 - Can you please tell us which high-level policy documents (such as roadmaps and
strategies) your country has in place or announced to define the role of hydrogen in your energy
system and decarbonisation plans?

The question is asking for information about significant policy documents, such as roadmaps and
strategies, that the CoVes countries has either implemented or announced. Specifically, the focus is on
documents that outline the role of hydrogen in your energy system and plans for decarbonization. In
other words, the question is seeking insights into the official guidance or plans (strategy, roadmap,
guidelines ecc...) your country has established to incorporate hydrogen into its energy framework and
address decarbonization objectives.

Question 2 - Which regulatory measures/standards on definitions and certification schemes for
hydrogen has your country established or announced?

This question is seeking information about the regulatory measures and standards that your country
has either implemented or announced concerning the definitions and certification schemes for
hydrogen. In simpler terms, the question is asking about the official rules and standards that your
country has put in place or plans to put in place regarding how hydrogen is defined and certified. This
could include guidelines or criteria for what qualifies as ""certified"" hydrogen and the processes
involved in certification.

Question 3- Which Hydrogen-related regulations on market framework, safety and customs has your
country established or announced?

Specifically, it is interested in regulations related to the market framework, safety, and customs
regarding hydrogen. In simpler terms, the question is asking about the official rules and standards that
your country has established or plans to establish regarding how hydrogen is handled in the market,
ensuring safety, and dealing with customs procedures. This could include guidelines on how hydrogen
is traded, stored, and transported, as well as safety measures and customs regulations associated with
hydrogen-related activities.

Question 4 -Which funding programmes and policies to mitigate risk and facilitate investments (such
as subsidies, grants, tax breaks / credits, tariff policies, contracts for difference, etc) have you
established or announced?

This question is seeking information about the funding programs and policies that the different
governments, or entity has either established or announced to address risks and encourage
investments in the hydrogen sector. Specifically, it is interested in initiatives such as subsidies, grants,
tax breaks or credits, tariff policies, contracts for difference, and any other financial mechanisms that
are in place or planned to support and incentivize investments in the hydrogen industry.

Question 5 -Which Policies to support the creation of demand for low-emission hydrogen (such as
quotas, mandates, subsidies on FCEVs/zero-emissions vehicles, low-carbon fuels standards, low-
carbon public procurement framework, etc)?

This question is asking about the policies that have been put in place or announced to stimulate
demand for low-emission hydrogen. It specifically inquiries about measures aimed at encouraging the
use of low-emission hydrogen in various sectors. Here's a breakdown of the elements mentioned in
the question:

- Quotas: This could refer to set targets or requirements for the use of low-emission hydrogen
in specific industries or applications.
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- Mandates: These are official requirements or directives compelling the use of low-emission
hydrogen in certain contexts.

- Subsidies on FCEVs/Zero-emissions Vehicles: Financial incentives or support provided for the
purchase or use of Fuel Cell Electric Vehicles (FCEVs) or other zero-emission vehicles that utilize low-
emission hydrogen.

- Low-carbon fuels standards: Standards specifying the acceptable level of carbon emissions for
fuels, encouraging the use of low-emission alternatives like hydrogen.

- Low-carbon public procurement framework: This involves incorporating criteria favouring low-
emission hydrogen in public procurement processes.

Question 6 -Which policies support research, development, innovation and demonstration of
hydrogen technologies?

This question is asking about the policies that are in place to support various stages of hydrogen
technology, including research, development, innovation, and demonstration. It could involve
financial incentives, regulatory frameworks, loans, demonstration grant, R&D grant ecc... or other
forms of support for research institutions in hydrogen-related activities.

Question 7 -Which Memorandum of Agreements and other international cooperations on hydrogen
has your country signed with other governments or the private sector?

This question is seeking information about any formal agreements or collaborations, such as
Memoranda of Agreements (MOAs) ore Memorandum of Understanding (MoUs), that your country
has entered into concerning hydrogen. The focus is on international cooperation, indicating
partnerships established with other governments or private sector entities outside your country. The
guestion aims to understand the extent of your country's engagement and collaboration on hydrogen-
related initiatives at the global level. Such agreements could involve joint research projects, technology
exchange, or other collaborative efforts to advance hydrogen technologies and applications.

3. The third section is named “H; Project and Initiatives” consists of one question, related to
collect information to large scale project, and other initiatives on H; field . The aim of investigating
large hydrogen-related projects or initiatives is to assess the implications on the job market currently
underway and anticipated to develop in this sector.. Also in this section, each question is accompanied
by a clear and concise explanation, aimed at facilitating comprehension of the question itself and
avoiding any potential misunderstandings.

Question 1-Which projects exist in your country related to large-scale hydrogen initiatives?

This question is seeking information on significant initiatives or undertakings that involve the
production, utilization, or deployment of hydrogen on a large scale. Large-scale hydrogen initiatives
could include projects related to hydrogen production from renewable sources, extensive hydrogen
infrastructure development, or widespread integration of hydrogen technologies across various
sectors, or also H; valleys.

4) The fourth and final section, named “NATIONAL HYDROGEN TRAINING OFFER”, is dedicated to
mapping the existing hydrogen training offerings in the various countries under study. This allows for
comparison and analysis to understand what is lacking and where intervention is needed for
improvement. Although it is not directly part of the objectives of Task 2.1 and therefore not included
as an integral part of this deliverable, it remains of great interest to the project. Therefore, this analysis
is reported within Appendix 2.

The questionnaire was shared among the project partners by e-mail and through the SharePoint
platform specifically created for the H2Excellence project. The response to the questionnaire from all
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participating CoVE members in the project were positive, providing ample information to proceed with
the verification and analysis of the data, as detailed in the subsequent chapters of the deliverable.
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3. Assessed hydrogen strategies and roadmaps.

This section aims to assess aspects related to the national and regional roadmaps implemented by
various European countries. The analysis focused on the participating countries, utilizing a specifically
designed questionnaire to gather information on national and regional strategies in each country. The
primary objective was to map at least 10 roadmaps for hydrogen. This objective has been largely
achieved, identifying 14 roadmaps (national and regional) in the project partner countries.

Figure 2 Schematic representation of mapped European roadmaps.

The different strategies for kick-starting the hydrogen market in European countries all stem from a
European movement that views this molecule as central to the energy transition, initiated in 2020 with
the European Hydrogen Strategy. Therefore, it is important to first evaluate the policies and incentives
adopted by the EU before describing the different situations in the states under analysis. The chapter
will be divided into several sections: one general section concerning the European framework and then
a section dedicated to mapping out individual states used as case studies in this analysis.
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3.1-Europe policy hydrogen framework

The European Union's policy framework for the development of the renewable hydrogen value chain?
is structured around a multi-layered regulatory framework aimed at addressing the specific role
renewable hydrogen can play in the broader energy system of the EU.

In March 2020, the European Union announced its ambitious target to achieve climate neutrality by
2050, recognizing hydrogen as an indispensable tool for decarbonizing the economies of its member
states. Subsequently, in July of the same year, the European Commission adopted a hydrogen strategy
for a climate-neutral Europe®, underscoring the pivotal role of hydrogen in decarbonizing various
sectors such as industry, transport, power generation, and heating. This strategy outlined policy action
points across five key areas: investment support, production and demand support, establishing a
hydrogen market and infrastructure, promoting research and cooperation, and fostering international
collaboration. Over the next three decades, the Commission aims to progressively increase hydrogen
production across Europe.

This commitment to hydrogen was further emphasized in the "Fit-for-55"* package unveiled in July
2021, which proposed legislative measures translating the European hydrogen strategy into a concrete
policy framework. Among these proposals, there were targets for the adoption of renewable hydrogen
in industry and transport by 2030. Additionally, the package included the Hydrogen and Decarbonized
Gas Market Package, offering initiatives to support the development of dedicated hydrogen
infrastructure and an efficient hydrogen market. Furthermore, renewable hydrogen was identified as
a primary lever in the "REPowerEU" initiative®, aimed at cost-effectively decarbonizing the EU and
reducing reliance on imported fossil fuels. "REPowerEU" targets the domestic production of 10 million
tonnes per year of renewable hydrogen by 2030, alongside equivalent imports of renewable hydrogen
by the same year.

To achieve these ambitious targets, Europe has implemented a range of tools to stimulate and support
investments in sustainable hydrogen production, exemplified by initiatives such as the EBH Hydrogen
Bank and the Recovery and Resilience Facility for clean energy has been made available to EU
countries to invest in hydrogen projects across the value chain. Investment support has also been
extended through the Important Projects of Common European Interest (IPCEIs) on hydrogen. The first
IPCEI, known as "IPCEl Hy2Tech," approved in July 2022, focuses on developing innovative
technologies throughout the hydrogen value chain to decarbonize industrial processes and the
mobility sector, with a particular emphasis on end-users. In September 2022, the Commission
approved "IPCElI Hy2Use," complementing "IPCEI Hy2Tech." This initiative aims to support the
construction of hydrogen-related infrastructure and the development of innovative, sustainable
technologies for integrating hydrogen into the industrial sector. A comprehensive overview of these
initiatives underscores the EU's commitment to promoting industrial, funding, research, and
innovation initiatives in the hydrogen sector.

2 https://h2perform.de/en/value-chain/

3 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0301

4 https://www?2.deloitte.com/ce/en/pages/about-deloitte/articles/ce-fit-for-55-package.html
5 https://ec.europa.eu/commission/presscorner/detail/en/ip 22 3131
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Among these initiatives is the Clean Hydrogen Partnership (2021-2027), a joint public-private
partnership supported by the Commission under Horizon Europe. Building upon the success of its
predecessor, the Fuel Cells and Hydrogen Joint Undertaking, it includes the Hydrogen Valleys Platform,
an EU-led initiative under Mission Innovation. A joint declaration on renewable hydrogen research and
innovation was signed by the Commission and key stakeholders on March 1%, 2023, committing to
accelerating joint action in research, development, demonstration, and deployment of Hydrogen
Valleys.

The European Clean Hydrogen Alliance, launched in tandem with the EU hydrogen strategy in 2020,
aims to facilitate the ambitious deployment of hydrogen technologies by 2030. It brings together
various stakeholders, including industry, national and local authorities, civil society, and others, to
promote renewable and low-carbon hydrogen production, demand across sectors, and hydrogen
transmission and distribution. The alliance has launched thematic roundtables and published a
hydrogen project pipeline to advance its objectives.

Additionally, the Hydrogen Public Funding Compass serves as an online guide for stakeholders to
identify public funding sources for hydrogen projects, providing information on relevant EU programs
and funds (2021-2027) for the sector.

Figure 4 and 5 provide a comprehensive overview of the policies and the funding and initiatives
supporting the EU Renewable Hydrogen Market® respectively, illustrating the breadth and depth of
efforts aimed at realizing Europe's hydrogen ambitions.
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Figure 3 Policies supporting the EU Renewable Hydrogen Market.

Shttps://www3.weforum.org/docs/WEF Accenture Enabling Measures Roadmap for Renewable Hydrogen Europe 20

23.pdf
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Figure 4 Funding and Initiatives supporting the EU Renewable Hydrogen Market.

3.2 National and regional roadmaps for H, market development

3.2.1 France O

France is steadfast in its pursuit of becoming a global leader in hydrogen deployment. The groundwork
for this ambition was laid back in 2015 with the initiation of a "plan for storage of renewable energies
using decarbonized hydrogen," mandated by Law No. 2015-992. Building upon this foundation, the
Minister for Energy unveiled the Multiannual Energy Program (PPE)” in 2018, outlining three primary
roadmaps aimed at specific objectives:

Increasing the share of green hydrogen for industrial use.
¢ Deploying hydrogen in the mobility sector.
e Stabilizing energy networks through hydrogen operationalization.

Subsequently, in 2019, the plan was reinforced with a target of achieving 10% low-carbon hydrogen by
2023 and between 20% and 40% by 2030. To fuel these ambitions, substantial financial support is
earmarked for the hydrogen sector, as delineated in the Multiannual Energy Program spanning from
2019 to 2028. Notably, an annual investment of EUR 50 million is designated for hydrogen initiatives.

Moreover, introduced in September 2020, the National Strategy for the Development of
Decarbonized Hydrogen® outlines a cohesive plan with strategic goals. It seeks to establish a strong
French electrolyser sector, essential for driving industrial decarbonization efforts, and promoting the

7 https://www.ecologie.gouv.fr/programmations-pluriannuelles-lenergie-ppe

8 https://www.entreprises.gouv.fr/fr/strategies-d-acceleration/strategie-nationale-pour-developpement-de-I-
hydrogene-decarbone-france
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widespread adoption of carbon-free hydrogen, particularly in heavy mobility sectors. Furthermore, it
underscores the significance of fostering research and development initiatives, along with enhancing
skills development within the hydrogen sector, ensuring its sustainable growth and advancement.

In 2021, the principal French organization on Hydrogen theme, named “France Hydrogéne”® released
a comprehensive study titled 'A roadmap for an ambitious hydrogen strategy,’ delineating two
scenarios dedicated to the H, production: 'Ambition 2030' and 'Ambition+ 2030.' These scenarios
envision annual production targets of 680,000 and 1,090,000 tonnes of low-carbon or renewable
hydrogen, respectively, aimed at meeting the regulatory demands of the 'Fit for 55' package.
Identifying seven large clusters as pivotal hubs for large-scale hydrogen projects underscores France's
commitment to cost-effective deployment strategies.

This production, mostly destined for industrial purposes during the ten year period 2021-2030, will
help lay the foundations for a national hydrogen supply chain and reduce costs for the end consumer
in anticipation of the large-scale expansion of the use of hydrogen in the transportation sector in the
years after 2030, once there Is a full range of hydrogen-fuelled transportation methods (road,
maritime, rail and air) available on the market. By 2040, the transportation sector is expected to
become the main driver of growth In the French hydrogen market.

France boasts one of the most sophisticated hydrogen legal frameworks within the EU. The prevailing
legal measures predominantly govern hydrogen deployment in the mobility sector, with the 2019
Mobility Orientation Act establishing a framework for refuelling stations catering to private vehicles,
buses, and ships. Oversight of the hydrogen injection process into the gas grid falls under the purview
of the Energy Regulator, aligning with the mandates of the Energy Code. The development of hydrogen
refuelling infrastructure sets in this roadmap an ambitious target, with 100 charging stations slated for
operation by 2023 and 400-1000 stations by 2028. Regarding hydrogen storage, France refrains from
setting ambitious goals. This decision stems from the understanding that large-scale storage of
electricity in the form of hydrogen, to mitigate renewable energy intermittency, may not be imperative
before circa 2050.

In February 2021, the French government introduced a draft Ordinance on Hydrogen?®, addressing
critical aspects such as hydrogen taxonomy, governmental support schemes for low- and zero-carbon
production, guarantees of origin, and certification regimes. Emphasizing regulation requirements for
hydrogen injection and transportation via the gas grid, the document aligns with national efforts to
accelerate hydrogen sector support, including the National Strategy for the Development of
Decarbonized Hydrogen within the framework of France Relance, the nation's post-Covid investment
plan.

In conclusion, France's holistic approach to hydrogen deployment, spanning from legislative
frameworks to strategic roadmaps and substantial investments, underscores its unwavering
commitment to lead the global transition towards a sustainable hydrogen economy.

Roadmap for Bourgogne-Franche-Comté region:

Bourgogne-Franche-Comté is one of the territories identified at European level as a “hydrogen
territory of the future”!! thanks to its many assets, including actors in the hydrogen and fuel cell
research like FC Lab and FORVIA Faurecia, in the industries ecosystem and the many projects led by
the local authorities.

9 https://www.france-hydrogene.org/
Ohttps://hsfnotes.com/energy/2021/02/12/recent-developments-in-the-french-hydrogen-sector-the-draft-hydrogen-

ordinance/
11 https://aer-bfc.com/wp-content/uploads/2024/01/plaguette-h2-2023-gb.pdf
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The objective of Bourgogne-Franche-Comté is to become a Positive Energy and carbon neutral region
looking forward to 2050. The Hydrogen roadmap, developed in conjunction with all those involved in
the hydrogen ecosystem, confirms the Bourgogne-Franche-Comté region’s commitment to embracing
the challenge of ecological and energy transition. The projects and territories committed to hydrogen
in Bourgogne-Franche-Comté have received more than €800 million in support from the French State
and the Region.

Roadmap for Nouvelle- Aquitaine region:

The Nouvelle-Aquitaine regional roadmap?*? for hydrogen, adopted with the aim of structuring and
advancing the industrial hydrogen sector across the entire value chain, outlines a comprehensive
strategy geared towards promoting the supply of green and recovered hydrogen for various
applications. The action plan begins with a focus on bringing together conducive market conditions
within the territories, emphasizing the need to reduce additional costs associated with hydrogen-
powered vehicles and infrastructure development. This includes the establishment of region-wide
infrastructure for hydrogen production and distribution, leveraging road, rail, and port networks,
and exploring maritime uses for hydrogen to enhance environmental sustainability. Furthermore,
the roadmap underscores the importance of encouraging and supporting hydrogen projects, fostering
collaboration among stakeholders, and enhancing citizen involvement through awareness-raising and
community engagement initiatives. It also emphasizes the critical role of research and development,
innovation, and training to address challenges and capitalize on opportunities in the hydrogen sector.
Last but not least roadmap action is dedicated to the development of the hydrogen economy in the
region by supporting viable industrial supplies, nurturing startups and SMEs, and establishing local
hydrogen hubs and ecosystems. Overall, the Nouvelle-Aquitaine roadmap presents a multifaceted
approach aimed at fostering the growth and integration of hydrogen technologies to drive sustainable
development and economic growth in the region.

Roadmap for Brittany region:

The Brittany region, in collaboration with its hydrogen stakeholders, aims to establish itself as a leader
in France's renewable hydrogen market, leveraging local expertise and technology dissemination to
drive innovation and job creation. This roadmap®® aligns with the France objectives of significantly
reducing greenhouse gas emissions and transitioning away from fossil fuels by 2050. With transport
being the second-largest emitter of greenhouse gases in Brittany, the roadmap targets the deployment
of renewable hydrogen to reduce emissions and ensure sustainable regional development and
energy self-sufficiency.

Key quantitative objectives have been outlined for achievement by 2030, including the establishment
of eight local hydrogen loops and the circulation of 400 vehicles by 2025, leading to significant
reductions in CO, emissions. Additionally, the roadmap proposes the development of three renewable
hydrogen maritime industrial zones and the deployment of electro-hydrogen drive chain pilot ships
to further reduce fuel consumption and emissions in the maritime sector.

Strategically, the roadmap emphasizes the phased deployment of a hydrogen supply network aligned
with the introduction of new vehicle offerings, targeting initiation in 2025, consolidation through 2030,
and generalization through 2050. It identifies key industries such as maritime, agri-food logistics, and

12 https://entreprises.nouvelle-aquitaine.fr/sites/default/files/2022-05/Feuille%20de%20route%20Hydrogéne EN.pdf
13 https://www.bdi.fr/wp-content/uploads/2020/03/DeploymentOfRenewableHydrogenBrittanyRoadmap2030.pdf
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storage for targeted development, aiming to capitalize on existing market opportunities and drive
innovation in hydrogen applications.

Ultimately, the Brittany roadmap seeks to position the region as a frontrunner in renewable hydrogen
deployment, driving positive environmental and economic outcomes while contributing to the
achievement of regional and national climate goals.

3.2.2 Poland

Poland is the fifth largest producer of hydrogen worldwide, accounting for 14% of Europe’s hydrogen.

The national roadmap for H, in Poland, is explained in the Polish National Hydrogen Strategy® until
2030 with a perspective until 2040 was officially adopted in November 2021.The document sets out 6
primary objectives, namely:

1) Implementation of hydrogen technology in the energy sector (power and heating).

- The Polish Energy Policy 2040 aims to increase the share of renewable energy sources
(RES) to a minimum of 32% of the energy mix, with a particular focus on photovoltaic (PV)
and offshore wind.

- Hydrogen will enhance the efficient utilization of RES during full-load hours and provide
additional energy during periods of low supply. Further electrification of sectors using
low-carbon energy sources.

- Transformation of district heating through the integration of polygeneration systems and
the introduction of fuel cell heating systems.

2) Use of hydrogen as an alternative fuel in transport (for low-emissions mobility).

- Investments in hydrogen-fueled buses for public transport: 100-250 hydrogen buses
to be deployed by 2025, along with the construction of hydrogen refueling
infrastructure consisting of 32 hydrogen refueling stations with supporting
infrastructure.

- Implementation of hydrogen-fueled trains and supporting infrastructure to
enhance the competitiveness of trains and integrate them into the common TEN-T
corridors.

- Exploration of hydrogen utilization in aviation and maritime through pilot projects
and further research from hydrogen energy sources.

3) Low-emissions hydrogen in hard to decarbonize industry sectors.

- The primary goal is to transition to low-carbon hydrogen production from fossil fuels,
while also advancing the electrification of processes and integrating hydrogen into the
industry value chain, particularly in sectors such as steel, ammonia, refineries, and
chemical industries.

14 https://www.gov.pl/attachment/06213bb3-64d3-4ca8-afbe-2e50dadfa2dc
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- The strategy includes the implementation of large-scale pilot projects aimed at testing
the first industrial deployment of these technologies.

- The strategy is focused on the creation of hydrogen valleys, which serve as hubs for
hydrogen production, distribution, and utilization, fostering collaboration and
innovation in the hydrogen sector.

4) Safe and efficient transportation, distribution, and storage of hydrogen.

Polish Energy Policy 2040 defines wind, mainly offshore, and solar as the main clean energy
sources essential to meet the RES targets. In parallel, new hydrogen infrastructure will be built
near production and consumption sites, setting the backbones for fully integrated Polish and
European hydrogen systems.

- Extensive support for research and development is essential to drive innovation and
optimize storage technologies, both underground and in tanks, for efficient hydrogen
utilization.

- In distribution, there is a focus on testing existing pipelines to ensure their
compatibility with hydrogen or blending mixture, while prioritizing health and safety
measures.

5) Implementation of a stable regulatory framework to enable the development of a hydrogen
market.

- The principal objective is to establish a stable policy environment aligned with EU
objectives, along with clear guidelines for financial incentives, encourages
investments trough:

- Aregulatory framework for hydrogen as an alternative fuel in transport. (planned for
2021)

- Alegislative package detailing comprehensive hydrogen policies in alignment with EU
directives, accompanied by financial incentives (planned for 2022-2023).

Currently, Poland lacks dedicated legislation specifically addressing hydrogen. While existing legal
provisions touch upon hydrogen, particularly in transportation, they remain insufficient. The Act on
Electromobility and Alternative Fuels, passed in January 2018 and subsequently updated, serves as a
foundational legal document. It sets the stage for alternative fuel infrastructure development,
including hydrogen refuelling stations. By promoting electromobility and alternative fuels, including
hydrogen, the Act underscores hydrogen's potential in greening the transportation sector. Moreover,
it specifies technical norms and standards aligning with international safety standards, crucial for
ensuring hydrogen infrastructure compatibility within the EU.

The Strategy's objective is to establish robust legal frameworks conducive to a competitive and
efficient hydrogen market in Poland. This entails overcoming existing barriers to market development.
Key initiatives include formulating legislation for hydrogen's use as an alternative fuel in
transportation, establishing the operational framework for the hydrogen market, and, in the longer
term, crafting a detailed legislative package. This package would delineate market operations,
incorporate EU laws, and introduce incentives for low-carbon hydrogen production.
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However, the projected actions for Q3-Q4 2021, including creating a legal framework for hydrogen in
transportation, have yet to materialize. Further work on developing the hydrogen legislative package,
scheduled for the turn of 2021/2022, also faces delays. These setbacks underscore the challenges in
aligning regulatory frameworks with ambitious strategic goals.

Roadmap for Wielkopolska region:

The Wielkopolska Hydrogen Strategy 2030%°, approved in April 2023, is a proactive response from
local government authorities to address the pressing need for widespread stakeholder involvement in
efforts to decarbonize the economy and combat climate change.

Aligned with EU and national hydrogen development plans, the Strategy aims to harness the region's
potential in building the hydrogen economy chain, focusing on both demand and supply aspects. Key
insights from the analysis of the region's resources highlight significant potential for hydrogen
economy integration, driven by favourable conditions for renewable energy sources, ample supply of
biogas and biomethane, a robust automotive industry, strategic geographical location, and proactive
local government initiatives such as the Wielkopolska Hydrogen Platform and the "Hydrogen School"
project.

The vision for Hydrogen Wielkopolska is to establish the region as a hub where hydrogen serves as a
widely available, safe, and socially acceptable energy carrier, replacing fossil fuels across various
sectors. The mission is to create an enabling environment for all stakeholders to leverage the region's
resources, skills, and geographical advantages in developing various facets of the hydrogen economy,
aiming to enhance the region's quality of life. To gauge the region's progress in developing the
hydrogen ecosystem, a set of indicators will be monitored periodically, with assessments scheduled
for 2025, 2030, and 2040. This adaptive approach allows for ongoing refinement of the Strategy based
on evolving data and the maturation of Poland's hydrogen economy.

Roadmap for Pomerania region: (Proposed in 2024)

The final report of the "Pomerania on Light Gas" project!® offers insights into the development of the
hydrogen economy in the Pomeranian Voivodeship until 2040. It not only assesses the current
situation but also envisions a future with a thriving hydrogen economy in Pomerania.

Pomerania possesses various advantages for successfully fostering the hydrogen economy, including
favourable environmental conditions and existing hydrogen projects. However, to bolster the region's
energy security, drive decarbonization, and enhance prosperity, it's crucial to:

- Raise awareness among regional entrepreneurs,
- Foster innovation,
- Create an enabling environment for hydrogen economy development.

When crafting a strategy for Pomerania's hydrogen economy, it's essential to consider uncertainties
such as the price of green hydrogen, the model of the hydrogen economy (centralized or distributed),
competition from alternative energy sources, hydrogen transmission and distribution, technology

15 http://iw.org.pl/wp-content/uploads/2023/06/The-Strategy-for-the-development-of-hydrogen-Wielopolska-until-2030-
with-a-perspective-until-2040-summary.pdf
16 https://4cf.pl/wpcontent/uploads/pdf/Pomorskie%20na%20lekkim%20gazie raport%20ko%C5%84cowy.pdf
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efficiency and cost-effectiveness, the pace of energy transition, climate policy, public support for
decarbonization and hydrogen, foreign investment interest in Polish hydrogen, and the necessary
competencies.

The report outlines scenarios for Pomerania's hydrogen economy development, ranging from vying for
attention to establishing hydrogen valleys and communities. However, the key to success lies in
supporting local entrepreneurship and considering social factors when planning hydrogen initiatives
in Pomerania. This report serves as a roadmap for Pomerania's journey towards a sustainable future.
While it presents challenges, it also offers significant opportunities to create a region that prioritizes
environmental sustainability while fostering prosperity and development for its residents.

3.2.3 Spain

*)

In October 2020, the Spanish government’s Council of Ministers at the proposal of the Ministry for
Ecological Transition and the Demographic Challenge (“MITECO”), approved the “Hydrogen Roadmap:
a commitment to renewable hydrogen”'’ (hereafter the “Hydrogen Roadmap”). The purpose of the
Hydrogen Roadmap is to identify the challenges and opportunities for robust development of
renewable hydrogen in Spain, providing a series of measures aimed at boosting investment. Through
these measures, the Government aims to create a framework that will allow Spain to position itself as
a future technological leader in the field of green hydrogen, taking into consideration its potential to
play a relevant role in energy storage and the decarbonisation of those economic sectors that are most
difficult to electrify. However, there are other strategic and legislative documents that complete Spain’s
Strategic Energy and Climate Framework, and which take into account the role of green hydrogen as a
key energy vector for achieving climate neutrality in 2050. These include the National Integrated
Energy and Climate Plan (“PNIEC”) 2021-2030'8, the Draft Law on Climate Change and Energy
Transition?, the Long-Term Decarbonisation Strategy 20502, and the Energy Storage Strategy?’.

The roadmap sets the following objectives for 2030 with an estimated investment of 8.9 million
(between 2020-2030):

¢ 4 GW of installed electrolyser capacity, with an intermediary target of 300-600 MW by 2024. ¢ A
minimum share of 25% renewable hydrogen of total hydrogen consumption.

¢ A minimum share of 28% renewable energy consumption in transport, including through:
e A minimum of 150 to 200 hydrogen-fuelled buses.
¢ A minimum of 5,000 to 7,500 light and heavy vehicles.

¢ The use of hydrogen-powered trains on at least two commercial lines.

17 https://www.miteco.gob.es/content/dam/miteco/es/ministerio/planes-
estrategias/hidrogeno/h2executivesummary tcm30-513831.pdf

18 https://www.miteco.gob.es/es/prensa/pniec.html

19 https://commission.europa.eu/projects/entry-force-law-climate-change-and-energy-
transition_en#:~:text=The%20Law%200n%20Climate%20Change,100%25%20renewable%20electricity%20system).
20https://www.miteco.gob.es/content/dam/miteco/es/prensa/anexoelp2050 tcm30-516147.pdf

21 https://cicenergigune.com/en/blog/spanish-energy-storage-strategy-approved
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¢ A network of a minimum of 100 to 150 public renewable hydrogen stations and the
introduction of green hydrogen-powered handling machinery at the main five ports and
airports.

In Spain, the Hydrogen Roadmap of October 2020 outlines guidelines for developing specific hydrogen
legislation. Currently, hydrogen production facilities are regulated similarly to other inorganic gas
production facilities, regardless of size, potentially hindering small-scale projects.

Regarding hydrogen injection into the gas grid, the PD-01 protocol applies, providing technical
specifications for gas circulation and referring to standard UNE-EN 16726. There is currently no specific
limit on hydrogen content by volume, assessed case by case.

The roadmap includes measures to review technical and regulatory aspects of gases for hydrogen
injection. Nationally, the Land Law (Ley del Suelo) regulates land use, with hydrogen production plants
considered chemical facilities requiring permits. The roadmap aims to reclassify in-situ renewable
hydrogen production at service stations as not solely industrial activities.

Additionally, RD-L 6/2022%, part of Spain's response to the Ukraine war's economic and social
consequences, includes measures to support renewable energy projects. These measures
demonstrate the Spanish government's commitment to fostering the renewable energy sector,
particularly supporting renewable hydrogen projects where transportation infrastructure was
previously a barrier.

On 19 May 2022, Spain's Royal Decree 376/2022 (RD 376/2022)*, came into force. The decree
regulates the criteria for the sustainability and reduction of greenhouse gas emissions from biofuels,
bioliquids and biomass fuels, as well as the system of guarantees of origin (GoO) of renewable gases —
applicable to biogas, biomethane and renewable hydrogen-describing the certification procedure. This
regulatory framework, although not yet complete, showcases Spain's proactive approach to promoting
renewable energy sources, including hydrogen. It aligns with the country's broader efforts to achieve
environmental sustainability and mitigate climate change.

The different regions in Spain are moving forward with their specific roadmaps, which are focused to
create hydrogen valleys as incentive for reindustrialization, sustainable development, just transition
and the creation of quality employment on a local scale. Some of the planned valleys are the Basque
Hydrogen Corridor (BH2C), the Hydrogen Valleys of Galicia (H2Pole), Castilla y Ledn in Garray (Soria),
Catalonia, Mallorca, Cartagena, Puertollano, Extremadura, Valencia and two valleys in Andalucia, more
specifically in Huelva and Algeciras.

Roadmap for Basque region:

The Basque Hydrogen Strategy?*, unveiled in Spring 2021, aims to establish a hydrogen production,
distribution, and consumption ecosystem in the Basque Country, leveraging its industrial, logistical,
and technological strengths. The strategy's key objectives are:

1. Foster a robust and sustainable local market by promoting renewable, low-carbon hydrogen
production and stimulating domestic demand.

22 https://www.lamoncloa.gob.es/consejodeministros/resumenes/Documents/2023/100123-Presentacion_hidrogeno-
verde-reforma-mercado-electrico-UE.pdf

23 https://www.engie.es/aprobado-el-sistema-de-garantias-de-origen-para-gases-renovables/

24 https://eve.eus/EveWeb/media/EVE/pdf/H2/Estrategia-Vasca-del-Hidrogeno.pdf
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2. Position hydrogen as a viable decarbonization tool for Basque industry and other hard-to-
decarbonize sectors like transport.

3. Develop storage, transportation, and distribution infrastructure to support local market
growth and lay the groundwork for future international hydrogen trade.

4. Drive training, research, and industrial development to position the Basque Country as a
technology exporter in an expanding market.

The strategy includes an Action Plan comprising 58 proposed lines of action, structured into six central
themes, with targets to be achieved by 2030.

A pivotal instrument for realizing these goals is the Basque Hydrogen Corridor (BH2C), established in
November 2021. This association, comprised of 78 organizations including institutions, companies,
research centers, and universities, spearheads a public-private partnership strategy. Building on the
region's successful tradition of such collaborations, the BH2C encompasses 38 projects spanning the
entire hydrogen value chain, from production and transport to usage, product development, and inter-
university training initiatives.

Roadmap for the Valencian Region.

In line with the objectives of the European Green Deal and the European Hydrogen Strategy, as well
as with the National Energy and Climate Plan (PNIEC), and within the framework of the Strategic Plan
for Valencian Industry (PEIV), the Generalitat Valenciana (regional government) intends to promote
initiatives focused on generating a hydrogen value chain based on the production and consumption of
renewable hydrogen in different sectors that need to improve their competitiveness by reducing the
energy bill and adapt to the requirements and commitments to reduce greenhouse gas emissions,
supporting the fulfilment of the climate objectives established by the European Union from the
regional action, such as: energy-intensive industries, the port sector, the refining industry, mobility and
water treatment.

The Renewable Hydrogen Strategy in the Valencian Region®® includes ambitious actions, raised in a
cooperative way among the actors of the value chain present in the region, in order to generate a
significant impact on improving business competitiveness.

The action plan to achieve the objectives of the Renewable Hydrogen Strategy of the Valencian Region
to 2030 is structured in four axes:

o Generation and demand impulse

. Technological development

. Regulatory development

. Regulatory framework and promotion

The planned strategy encourages relevant innovations and investments, through different objectives
for 2030, such as launching 10 pilots for testing and development of advanced industrial equipment

25 https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bp-launches-plans-for-low-carbon-green-
hydrogen-cluster-in-spains-valencia-region.html
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for the generation and application of renewable H»; reaching a production of 75,000 t/year of hydrogen
from renewable energies; combining renewable energies and batteries in pilot projects for electrolysis
systems; having in operation electrolysis facilities with a total power of at least 900MW, developing at
least 2 pilot projects of electrolysis systems using water from wastewater treatment plants (WWTPs);
developing 2 pilot projects that use the current gas network to transport hydrogen; developing 5 pilot
projects with direct injection of hydrogen for processes with high hydrogen consumption; covering
25% of the hydrogen consumed in the chemical industry with renewable hydrogen; cover 10-20% of
the needs of the ceramics industry with renewable hydrogen; development of pilot projects for the
adaptation of industrial processes that guarantee a 10-20% consumption of renewable hydrogen in
the ceramics industry; introducing 13 prototypes of port/airport machinery and transport; covering
100% of the hydrogen consumed in the refining industry with renewable hydrogen; supplying
renewable hydrogen to 100 light and heavy goods vehicles, including 15 buses, and having 7 public
hydrogen plants/hydroline stations in operation, as well as 2 commercial train lines powered by
renewable hydrogen; development of hydrogen technology for traction in railway transportation;
developing at least 2 pilot projects with the use of waste heat from hydrogen production; developing
at least 1 pilot project using hydrogen as a flexibility mechanism for the electricity sector; installing
advanced testing facilities for industrial equipment for the generation and use of hydrogen and housing
manufacturing units for electrolyzers.

3.2.4 Finland I

The ambition of Finland is to be a frontrunner in Europe's high-value hydrogen economy by 2035,
unlocking economic value and promoting societal well-being. To achieve this, Finland aims to leverage
collective strengths and ongoing hydrogen projects. A National Hydrogen Roadmap for Finland?® was
commissioned by Business Finland and was delivered in 2020. The Roadmap contains a list of
suggestions for each part of the hydrogen value chain:

- Production: Finland has good wind resources, both offshore and onshore, allowing an increase
in the production of renewable electricity, essential for the production of low-carbon
hydrogen. It has also a fairly strong electricity grid to support the increased transmission of
power.

- Storage: Finland lacks deposits suitable for underground hydrogen storage. However, its
natural gas pipeline could potentially store and transport hydrogen in the future.

- Transport: Finland's transport sector offers opportunities for hydrogen-powered fuel cells,
particularly in heavy long-distance transport where battery electricity is not competitive.

- Use: Opportunities for clean hydrogen use in Finland include its refinery and biofuel industries,
which could transform to using clean hydrogen as prescribed by current regulations. Efforts by
major steel manufacturers to reduce carbon emissions could create a significant demand for
clean hydrogen in Finland.

26 https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--
cleantech/alykas-energia/bf national hydrogen roadmap 2020.pdf
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Creating a hydrogen economy requires collective action rather than passive observation. Finland has
the potential to develop a wide range of new businesses across the hydrogen value chain, but this
requires proactive efforts from all stakeholders. The roadmap outlined in this document provides a
starting point for Finland to capitalize on the opportunities presented by hydrogen. However, this
roadmap lacks specific targets focuses primarily on research, development, and innovation.

The Government adopted a Resolution on Hydrogen Plan?’ on 9 February 2023. In its resolution, the
Government describes Finland's objectives regarding hydrogen and the measures to promote them.
Finland's goal is to become the European leader in the hydrogen economy in the entire value chain
aligning with this vision, aiming for Finland to account for 10% of the EU's clean hydrogen production
and use. In June 2023, enter in force the Clean Hydrogen Economy Strategy?® outlines tactical actions
needed for Finland to become the leading hydrogen economy ecosystem in Europe. This strategy
emphasizes three main points:

- expanding domestic clean hydrogen production,
- accelerating the ramp-up of clean industries,
- growing exports of hydrogen-related technologies and services.

Finland must swiftly execute recommended actions and practical measures to address existing barriers
and accelerate the hydrogen economy's scale-up. Key points include:

1) Build Europe’s leading hydrogen ecosystem: Rapidly create favorable market conditions and
regulations to accelerate the development of a hydrogen economy as outlined in the Government
Resolution.

2) Drive progress through hydrogen valleys and cross-collaboration - Establish hydrogen valleys to
expedite projects based on regional strengths and ensure collaboration and sharing of best practices
between these valleys.

3) Accelerate and align decision-making - Establish well-led public and private sector bodies to

coordinate and drive hydrogen strategy implementation. Ensure these bodies have clear mandates and
the ability to make timely, cross-sectoral, strategic decisions.

4) Position Finland as a leader on the global hydrogen map - Influence hydrogen development within
the EU, attract investments to Finland, and promote Finnish technology and services worldwide.
Continuously communicate Finland’s strengths, build strategic partnerships, and foster relationships
with key countries.

Finland currently lacks a comprehensive hydrogen-specific legal framework. Moreover, no specific
targets for hydrogen deployment were included in its NECP (National Energy and Climate Plans).
According to the Commission’s assessment, there are also “no technology-specific policies to promote
fuel cell vehicles and hydrogen refueling stations infrastructure”. However, several policy instruments,
such as car taxes and carbon pricing, create an incentive for hydrogen utilization. Additionally, revised

27https://valtioneuvosto.fi/en/-//1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-
green-hydrogen-in-
2030#:~:text=The%20Government%20adopted%20a%20resolution,in%20the%20entire%20value%20chain.

28 https://h2cluster.fi/wp-content/uploads/2023/06/H2C-H2-Strategy-for-Finland.pdf

pag. 26


https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030#:~:text=The%20Government%20adopted%20a%20resolution,in%20the%20entire%20value%20chain
https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030#:~:text=The%20Government%20adopted%20a%20resolution,in%20the%20entire%20value%20chain
https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030#:~:text=The%20Government%20adopted%20a%20resolution,in%20the%20entire%20value%20chain
https://h2cluster.fi/wp-content/uploads/2023/06/H2C-H2-Strategy-for-Finland.pdf

@ %@d/m

legislation on guarantees of origin includes hydrogen and simplifies the process of identifying
hydrogen’s level of sustainability.

In conclusion, Finland stands poised to pioneer Europe's high-value hydrogen economy, leveraging
strategic plans, governmental resolutions, and policy instruments to propel its vision forward and
capitalize on the vast potential of hydrogen technology.

3.2.5 Portugal

The Portuguese government aims to achieve carbon neutrality by 2050, viewing hydrogen as a key
driver for decarbonizing various sectors of the national economy. Portugal, a leading renewable energy
economy in Europe, targets 80% electricity consumption from renewables by 2030. With its strategic
coastal location, existing infrastructure, and commitment to low-cost renewables, Portugal emerges
as a significant green hydrogen hub in Europe.

The government aims to ensure energy sector stability, gradually integrating hydrogen as a sustainable
pillar and strategic opportunity. Moreover, the Portuguese hydrogen economy seeks to enhance
energy sector independence by substituting imported fossil fuels with domestically produced green
energy.

The National Hydrogen Strategy®® was enacted by Council of Minister’s resolution 63/2020, of 14
August 2020, in alignment with the 2050 Carbon Roadmap for carbon Neutrality*®® (RNC 2050) and
the 2030 National Energy and Climate Plan3! (PNEC 2030).

The strategy promotes an industrial policy around hydrogen, based on the definition of a set of public
policies that guide, coordinate and mobilize public and private investment in projects of production,
storage, transportation, and consumption of renewable gases in Portugal.

As outlined in this national document, Portugal stands to gain from various applications of green
hydrogen, particularly in heavy road, maritime, rail, and even air transport, as well as in replacing
natural gas within the industrial sector. Additionally, leveraging hydrogen for electricity generation
through fuel cells and its integration into the natural gas grid for residential purposes are among the
other supply-side advantages envisioned in the national strategy.

The key goals for 2030 are:

- 5% green hydrogen in final energy consumption, road transport and industry.

- 5% of green hydrogen in the industrial sector’s energy consumption.

- 5% of green hydrogen in energy final consumption;

29 https://kig.pl/wp-content/uploads/2020/07/EN_H2 ENG.pdf

30 https://www.portugal.gov.pt/download-
ficheiros/ficheiro.aspx?v=%3D%3DBAAAAB%2BLCAAAAAAABACzMDexBAC4h9DRBAAAAA%3D%3D
31 https://energy.ec.europa.eu/system/files/2020-06/pt _final necp main_en 0.pdf
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- 15% green hydrogen injected into natural gas networks.

- 50to 100 hydrogen refuelling stations.

- Between 2 and 2.5GW of installed electrolyser capacity.

The national strategy provides several support mechanisms to encourage new investments in green
hydrogen:

- The injection of hydrogen into natural gas networks may benefit from a partial or total
exemption from network access tariffs for an initial period.

- A public allowance to hydrogen production, through a premium that covers the difference
between the production price of green hydrogen and the price of natural gas in the Iberian
natural gas market (MIBGAS).

Fiscal mechanisms aimed at encouraging the replacement of natural gas with green hydrogen involve
adjusting relative prices between the two alternatives, penalizing natural gas while reducing the cost
of hydrogen. Tax benefits and positive discriminations in applicable taxes will be established based on
the advantages of green hydrogen.

In January 2023, the Portuguese government announced a support scheme3? aimed at tendering for
the supply of renewable hydrogen and biomethane, with the goal of replacing natural gas with
renewable gases. This initiative seeks to establish 120GWh/year of renewable hydrogen and
150GWh/year of biomethane, offering a maximum subsidy of €127/MWh for hydrogen and €62/MWh
for biomethane, with contracts expected to be valid for 10 years.

Another significant step was taken in April 2021, during the Portuguese Presidency of the Council,
when Portugal signed a Memorandum of Understanding with the European Investment Bank (EIB)*3
to boost the development of the hydrogen sector in the country and incentivize investments.
Additionally, Portugal signed an international agreement with Morocco®* in the same vyear,
recognizing the strategic opportunity represented by the decarbonization of the economy and the
transition to green energy, highlighting the importance of green hydrogen as a cleaner and more
accessible energy source for the future of both countries' economies.

Regarding the legislative framework for hydrogen, Portugal has introduced specific regulations,
although they are not highly detailed. With the publication of Decree-Law no. 62/2020 on August 28,
2020, which transposed Directive (EU) 2019/692, green hydrogen was included in the scope of the
Portuguese National Gas System and defined as a gas of renewable origin. This law ensures that the
production of green hydrogen is a liberalized activity with low administrative requirements, allowing
producers to allocate the product for various purposes, including self-consumption, injection into
public gas networks, bulk supply to consumers, export, or use in other sectors such as transport.

32https://hydrogen-central.com/hydrogen-policy-portugal-announces-support-scheme-renewable-hydrogen-icis/

33 https://www.eib.org/en/press/all/2021-117-the-eib-partners-up-with-the-portuguese-republic-to-accelerate-
investments-in-the-hydrogen-sector

34 https://northafricapost.com/47322-morocco-portugal-sign-agreement-to-boost-cooperation-in-green-hydrogen-
field.html#google vignette
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Recently in the framework of Council Regulation (EU) 2022/2577, to accelerate the
deployment of renewable energy, Portugal has adopted the following measures:

-Decree Law 30-A/2022%°,18™ April- which approves measures for the simplification of the production
of energy from renewable sources;

-Decree Law 72/20223%,19'™ October- alters measures for the implementation of initiatives for the
production and storage of energy from renewable sources;

-Decree Law 11/2023%, 10" February- simplifies procedures for environmental licensing;

-Decree Law n.230/20233¢, 13 July- published by DGEG as guidelines on procedures to be adopted in
the licensing of industrial activity in the production of hydrogen from renewable sources;

Also, in July 2023, the Portuguese Government presented a proposal to the European Commission to
revise the National Energy and Climate Plan 2030, calling for an increase in the installed capacity of
electrolyzers in 2030 to 5.5 GW.

According to the Integrated National Energy and Climate Plan (“PNIEC”)%*, published in December
2019, one of the primary objectives Italy is aiming to achieve by 2030 is the reduction of around 30%
of national greenhouse gas emissions. With this in mind, hydrogen is considered as having a key role
in reaching this goal as a result of its unique chemical and physical attributes, and specifically because
hydrogen can be produced by renewable energy sources and can be stored and transported as a gas
or liquid.

In November 2020, the Ministry of Economic Development published the “Italian Hydrogen Strategy:
preliminary guidelines”*’. This document sets a medium and a long-term objective, according to which
the national energy consumption is expected to consist of 2% hydrogen by 2030 and 20% by 2050. The
Hydrogen Strategy also identifies the sectors that will be crucial for the use and development of the
hydrogen, such as public transportation, chemicals and refining. The strategy is not yet in force.

The key role of hydrogen in the context of the national energy transition has been further confirmed
by the National Recovery and Resilience Plan (“NRRP”)*!, submitted by the Italian Government to The
European Commission on 30 April 2021 and approved by the European Commission on 13 July 2021.
The NRRP is part of the Next Generation EU programme, namely the € 750 billion recovery package,
consisting of grants and loans, set up by the European Union in response to the Covid-19 pandemic
crisis. The NRRP, whose total value is equal to € 191.5 billion, has been conceived based on three

35 https://data.dre.pt/eli/dec-lei/30-a/2022/04/18/p/dre/pt/html

36 https://diariodarepublica.pt/dr/detalhe/decreto-lei/72-2022-202357817

37 https://data.dre.pt/eli/dec-lei/11/2023/02/10/p/dre/pt/html

38 https://www.dgeg.gov.pt/pt/areas-setoriais/energia/energias-renovaveis-e-sustentabilidade /hidrogenio/nota-
interpretativa-licenciamento-h2-renovavel/

39 https://www.mimit.gov.it/images/stories/documenti/PNIEC finale 17012020.pdf
4Ohttps://www.mimit.gov.it/images/stories/documenti/Strategia Nazionale Idrogeno Linee guida preliminari nov20.pdf
41 https://www.governo.it/sites/governo.it/files/PNRR.pdf
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strategic pillars: (i) digitalization and innovation, (ii) ecological transition, and (iii) social inclusion. In
the context of the ecological transition, paramount importance has been given to renewable energy,
hydrogen and sustainable mobility.

Currently, hydrogen is mostly used in chemical and metallurgical industries in Italy. It is commonly
obtained through a thermochemical process called “steam methane reforming” which consists in the
conversion of fossil fuels (e.g. coal and natural gas) into “grey” hydrogen. This produces high CO,
emissions and other pollutants; therefore, in order to reduce such emissions, both “blue” and “green”
hydrogen should be considered as alternatives.

To date, in Italy, only a small share of the hydrogen production originates from electrolysis to create
green hydrogen. However, an increasing interest in green hydrogen is expected over the coming years
thanks to the progressive reduction in the cost of renewable power and electrolysers.

Compared with other energy sources, the hydrogen market is still at an early stage in Italy.
Nevertheless, it is at the heart of the Italian new green deal given its huge potential in terms of
decarbonization and exploitation of renewable energy. In recent years, the Italian government and
private companies have invested in research and innovative projects to boost the development of new
hydrogen-related technologies. Italy is one of the leading countries in Europe in terms of research in
hydrogen sector.

In Italy, the regulatory framework for hydrogen is primarily defined by the Ministerial Decree issued
on October 23, 2018%, concerning the "Technical rules of fire prevention for the design, construction,
and operation of hydrogen distribution facilities for automotive vehicles". This decree has addressed
some of the regulatory barriers that previously hindered the construction and operation of hydrogen
plants. However, hydrogen production in Italy is still considered an industrial activity, whether it occurs
through steam reforming or electrolysis methods. Consequently, restrictive measures regarding land
use, including zone prohibitions, apply regardless of the production method used. Recently, the
government approved Decree Law 13 of February 24, 2023, known as the "simplification decree"*,
which simplifies bureaucracy related to renewable energy development, including hydrogen.
Additionally, with Italian Legislative Decree No. 224 of April 17, 2023, the system of guarantees of
origin (GoO) **for renewable gases, applicable to biogas, biomethane, and renewable hydrogen, along
with the certification procedure, has been re-regulated. The movement in the regulatory Italian
framework trace a positive trajectory for the development of the hydrogen market in the country. On
this wave also different initiatives has been planned indifferent region focused to create hydrogen
valleys as incentive for reindustrialization, sustainable development, just transition and the creation of
quality employment on a local scale. Some examples are: H, Valley in South Tyrol, H.ISEO, H,MO, Puglia
Green H; Valley and Enea Casaccia H, DEMO Valley.

Piedmont region hydrogen roadmap:

The Piedmont roadmap for hydrogen*’, adopted on July 1, 2022, sets out an ambitious vision to align
with both European and national objectives in the energy and environmental sectors. Its

42 https://www.gazzettaufficiale.it/eli/id/2018/11/05/18A07049/sg

43 https://www.gazzettaufficiale.it/eli/id/2023/04/21/23A02439/sg

44 https://www.mase.gov.it/sites/default/files/Archivio Energia/Archivio Normativa/dm 224 14-07-
2023 garanzie di_origine.pdf

45 https://www.regione.piemonte.it/web/media/33319/download
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comprehensive strategy encompasses five key goals: firstly, contributing significantly to the attainment
of these broader hydrogen objectives; secondly, nurturing the growth of local enterprises while
attracting new ones to the region; thirdly, streamlining access to EU and national funding streams;
fourthly, fostering an environment conducive to research and development in hydrogen technologies;
and finally, promoting robust dialogue and collaboration among governmental bodies, academic
institutions, and businesses.

To achieve these strategic objectives, the roadmap delineates actions across four primary areas:

1) Hydrogen production, distribution, and energy use: it underlines the importance of supporting
the establishment of green and sustainable hydrogen production plants, with a particular
emphasis on simplifying authorization procedures to expedite their development. Moreover,
it advocates for the planning and construction of dedicated hydrogen pipelines and the
exploration of hydrogen blending initiatives.

2) Mobility and transport: support will be given for fleet replacement with hydrogen-powered
vehicles for urban transport and commercial fleets, the deployment of hydrogen powered
rolling stock and the assessment of the potential of hydrogen-powered vessels for inland
waterways.

3) Diversification of production, research development and innovation: this aspect focuses on
the development of industrial production with a focus on hydrogen markets. Support for
product diversification (systems and components), decarbonisation of hard-to-abate sectors,
support for R&D and public-private partnerships, as well as support for exports of hydrogen-
related products and technologies, are foreseen.

4) As part of the “transversal pillar”, the roadmap will also promote skill development and
training on hydrogen technologies, participation in European and national networks,
associations and projects, and dialogue with stakeholders focusing on future legislation and
regulation of the sector.

The roadmap's implementation will be facilitated through a combination of EU, national, and regional
funding programs, including ltaly's Recovery and Resilience Plan, the European Structural and
Investment Funds, and regional budget allocations. Additionally, a dedicated regional hydrogen team
will be instrumental in coordinating efforts, disseminating information on funding opportunities and
regulatory updates, facilitating cross-sectoral project management, and ensuring alignment with
regional, national, and European initiatives.
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4. Large scale hydrogen projects and initiatives driving job
creation.

Hydrogen is increasingly becoming a cornerstone of future plans for both governments and industries
across Europe. As we progress towards 2030 and, notably, 2050, green hydrogen is poised to emerge
as a critical player in the economy, serving not only as an energy source but also as a vital raw material.
The significant advancements underway in various sectors—production, storage, distribution, and end
use—are expected to lead to a substantial increase in job opportunities within this sector.

This chapter introduces a study focusing on mapping the large-scale projects and initiatives related to
hydrogen, which are driving significant job creation. The objective of this study was to identify at least
30 major hydrogen projects and initiatives, ensuring a balanced representation across Communities
of Vocational Excellence. This objective has met comprehensively, with a total of 79 projects/initiatives
mapped out, as illustrated in the following graph.
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Figure 5 Mapping large-scale projects across the six countries under study.

Given the paramount importance of these initiatives in demonstrating the efficacy of hydrogen
technologies in decarbonizing key European sectors and stimulating job creation, the analysis
commences with a statistical examination of large-scale projects and initiatives across European

countries. This examination takes into account factors such as the number of projects, their scale, and
their intended final uses.

Following this initial analysis, our focus will shift to providing a schematic explanation of the most
representative large-scale projects within the Cove’s countries. Additionally, two separate sections will
be dedicated to the significance of H,Valleys in Europe as crucial demonstrators of the hydrogen
ecosystem, and to the H, job creation market in Europe.

All projects mapped in this study are documented in Section 3 of the Questionnaire titled "H; Project
and R&D Activities" within Annex 1.
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4.1 Overview of Green Hydrogen Project in Europe:

As of the beginning of 2023, Europe boasted a total of 795 green hydrogen projects* utilizing
electrolysis technology for hydrogen production and related products. Figure 6 provides an
overview of the distribution of these projects across European countries, with Germany as a
leader, closely followed by Spain, France, the UK, and the Netherlands. Notably, the top five and
top ten countries collectively accounted for 62% and 84% of the total projects, respectively,
indicating a concentration of green hydrogen initiatives in a select few nations.
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Figure 6 Top ten European countries in terms of the number of green hydrogen projects.

Figure 7 offers insight into the status of these projects, revealing that a majority are still in their
early stages. Among the total projects, 277 were in the feasibility study stage, 160 were in the
conceptualization stage, 126 were in the demonstration phase, and 121 were operational.

4https://workdrive.zohoexternal.com/external/e8593d6c9f0f334455ec8adcdc28573fadbd5216e15f550f7f623
11e0f3206b3
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Figure 7 Status of green hydrogen project in Europe.

Examining the final applications of these projects in Figure 8, we observe that a considerable
proportion are dedicated to the transportation sector, with 123 projects identified.

This is followed by 123 projects catering to high-temperature heat applications, 104 projects focusing
on power generation, and 97 projects dedicated to injecting hydrogen into natural gas pipelines. It's
worth noting that some projects are geared towards producing hydrogen as a base for other chemical
products, such as Ammonia Production (45 projects, 4.8%) and Methanol Production (38 projects,
4.1%).
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Figure 8 Number of final uses of green hydrogen projects.
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Figure 9 Number of Green Hydrogen Project by different scales (kt Hz/y)

Figure 15 sheds light on the scale of current green hydrogen projects in Europe, revealing that the
majority are small demonstration initiatives. Specifically, 305 projects produce less than 1,000 tons of
hydrogen per year, constituting 38% of the total number of projects. Following closely are medium-
sized projects, with 176 producing between 1,000 and 10,000 tons annually, and 115 projects
generating between 10,000 and 50,000 tons per year. Notably, the number of large-scale green
hydrogen production projects remains relatively low, with only 37 projects producing between 50,000
and 100,000 tons annually, and 53 projects producing between 100,000 and 1,000,000 tons per year.
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4.2 Large-Hydrogen projects in the H2Excellence project CoVEs

In this section, only the two most relevant large projects for each country studied are shown, while
the complete list of the mapped project is in the Annex 1- third section "H, Project and R&D Activities”.

4.2.1 Portugal

Project Name Madoqua P2X

Promoter Name
Madoqua Ventures

Project Type H. production- NHsz production

Production category Electrolyser- Haber-Bosch process (NHs)

End-use category industrial

Location Sines

Capacity 1GW-150.000 tH2/y and 300,000 tNHaly

Description MadoquaPower2X will use renewable energy and 1 GW
of electrolysis capacity to produce annually 150,000 tons
of green hydrogen and 300,000 tons of green ammonia at
large scale. It is the first project to be installed at the
future energy and technological hub of Sines with an
industrial scale

website/link https://madoguapower2x.com/
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Figure 10 Schematic representation of the MadoquaP2X project.

Project Name

H2MED

Promoter Name

Enagas, GRT gaz, OGE, REN, and Teréga

Project Type Transportation

Production category /

End-use category Distribution

Location From the Iberian Peninsula to North and Central Europe

Capacity /.
The Hamed project is a transnational initiative to interconnect the hydrogen

o networks of the Iberian Peninsula to Northwest Europe, enabling Europe to be

Description supplied with affordable green hydrogen by 2030. This initiative was launched
by France, Spain and Portugal, with a strong support by Germany, and is
promoted by the TSOs of these countries.

website/link

https://h2medproject.com/the-h2med-project/
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Figure 11 Schematic representation of the routes planned by the H2MED project.

4.2.2 France

Project Name HyVence

Promoter Name
GEOSEL

Project Type Production

Production category  Electrolyser

End-use category Trasportation

Location Fos-sur-Mer Lavalduc and Engrenier brine reservoirs

Capacity 125 MW/15000 tH2/y

Description The HyVence (Hydrogen de Provence) project combines a 600 MW peak

floating solar farm to a 125 MW electrolysis plant. The floating solar farm will
be installed on industrial brine reservoirs currently used by Geosel for its
operations.

website/link https://hyvence.fr/
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Figure 12 Schematic representation of the H2Vence project.

Project Name H2V( Vigneux- Dunkerque-Marseille Fos-Thionville- lllange-
Valenciennes- Saint- Clair-du Rhone- Portes du Tarn)

Promoter Name H2V

Project Type Production

Production category Electrolyser

End-use category Industry and mobility

Location The projects are being developed in various regions of France.
Capacity .H2V project (2030) 3GW- 405.000 tH»/year

Description H2V is developing green hydrogen gigafactories in France and Europe..
website/link https://h2v.net/les-projets/
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Projet H2V Dunkerque
1° Phase 200MW: 28,000t H2/year
2 Phase (2029) 300MW: 42,000 tH2/y
420,000 tonnes CO, avoid.

Projet H2V Thionville

1° Phase (2028) 200MW: 28,000t

H2/year

2 Phase (2030) 200MW: 28,000 tH2/y
560,000 tonnes CO, avoid.

Projet H2V Saint-Clair-du-Rhone

200MW - 28,000 tH2/y (2028)
280.000 tonnes CO, avoid.

Projet H2V Marseille Fos 6 unit for H, production:
84.000 t H2/year
1 unit for Methanol: 140.000
tonnes per year
840.000 tonnes CO, avoid.

Projet H2V Valenciennes

1° Phase (2028: 28,000t H2/year
2 Phase (2030) : 28,000 tH2/y
560,000 tonnes CO, avoid.

Projet H2V Portes du Tarn

100MW - 14.000 tH2/y (2028)

Figure 13 Schematic representation of the H2V projects.

4.2.3 Poland

Project Name

Amber H2 Valley

Promoter

Name ORLEN GROUP

Project Type  proqyction-Storage-Distribution-Utilization

Production

category Electrolyser

End-use

category Mobility- Industrial

Location Gdynia City

Capacity
4,000 T/year
Amber Hydrogen Valley aim is an activation of the long-lasting hydrogen economy

Description the Pomerania Region in Poland, by the creation of a whole hydrogen value chain,
from H2 production, storage and distribution to various end-uses (mobility, industi
energy).

website/link 11155 //hov.eu/hydrogen-valleys/amber-hydrogen-valley
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srudzigdz

Water electrolysis with PEM electrolyser
Water electrolysis with ALK electrolyser

Cavern

Pipeline - Compressed H2
Plock Trucking - Compressed H2
Warszawa  siedice Supply to refineries

HRS 700 bar
Rador HRS 350 bar

Figure 14 Schematic presentation of the Amber H Valley.

Project Name

Hydrogen Eagle

Promoter Name

ORLEN GROUP

Project Type Infrastructure- Production-distribution-storage
Production
category Electrolyser

End-use category

Public transport- Industry- power application

Location Pomeranian Area
Capacity 110MW
o Hydrogen Eagle is a staged, comprehensive infrastructure project which aims
Description to establish production, transport and distribution capacities for zero/low-
emission hydrogen.
https://www.orlen.pl/content/dam/internet/orlen/pl/en/about-
website/link company/media/press-

releases/2021/obrazy/Orlen prezentacja Hydrogen final.pdf.coredownload.
pdf
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+HYDROGEN EAGLE" project parametres

inPoland gy

Summary 2/4

Diversified hydrogen sources:

/jﬁ\ Hydrogen generation from
U5 offshore RES - 100 MW

£ Hydrogen generation from

== onshore RES in "

: a distribiuted system M

- local Hubs T0MW

New end-uses directions:

@L@ Public transport (road
= and railway) — 54 HRS

(24,‘/2 European Hydrogen
o)

Backbone (EHB)

Hydrogen generation from
municipal wastes

)

and power applications
(decarbonization)

54 5%

— 15kt /year : )
Hydrogen generation from Ostroteka
the existing hydrogen
sources: Wioctawek,
Trzebinia, Plock *

Industry

ORLEN

Hydrogen Eagle — ORLEN CG project

Figure 15 Schematic presentation of Hydrogen Eagle project.

4.2.4 Italy

—\ HYDROGEN
I,) eacie »

03

Project

SunsHyne Project (SoutH2 Corridor)

Promoter Name

Snam Rete Gas S.p.A.

Project Type Infrastructure- H, distribution

Production category /

End-use category /

Location Italy, from the entry point in Sicily up to north with
interconnection to Austria and Switzerland.

Capacity 10 MtH,/y from Africa to Europe
The project includes the construction of an Italian backbone

o for the dedicated transport of H2 to supply the H2 Italian and

Description European demand by connecting production plants and
import infrastructures to final demand and neighbour
countries..

website/link https://www.sunshynecorridor.eu/sunshyne-project/
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Project Timeline & g e
2021-2022 @ A |
1st phase of pre-feasibility study : e
= ! o
e December 2022 ¢ i 4 / v
PCl and PMI applications e
T
2030 © - gy

Project Commercial operation start

Figure 16 Schematic presentation of the Italian route planned by the SunsHyne project.

Name Gela and Taranto H: Projects

Promoter Name Eni and Enel Green Power

Project Type H2 production

Production category Ellectrolyzer

End-use category Industry- (Refinery)

Location Gela (Sicily region)- Taranto (Apuglia region)

Capacity 20 MW (Gela)- 10 MW(Taranto)
Two projects by Italian multinational corporations Enel Green Power and
Eni to develop green hydrogen will receive public funding approved by
the European Commission under IPCElI Hy2Use.The project involves
installing electrolyzers at two locations: one in Gela, Sicily, with a capacity

Description

of 20 MW, and another near Eni's refinery in Taranto, Apulia, with a
capacity of 10 MW. Both will utilize PEM (polymer electrolyte membrane)
technology. The aim is to produce green hydrogen, using solely
renewable energy sources, to facilitate the decarbonization of the
respective plants.
https://www.eni.com/en-IT/media/press-release/2022/10/green-
hydrogen-projects-gela-taranto.html

website/link
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Taranto Refinery

10 MW PEM electrolyzer IPCE] «Hy2Use»

ENEL GREEN POWERAND ENI

Gela Refinery
20 MW PEM electrolyzer

Figure 17 Gela and Taranto refineries designated as production sites for H,

4.2.5 Spain

Name Catalina Project

Promoter Name Copenhagen Infrastructure Partners

Project Type H2 production
Production
category Electrolyzer

End-use category  |,qystry- (Refinery)

Location PtX located in Aragon, ES, transporting green hydrogen through a pipeline to
the Spanish East Coast (Sagunto)

Capacity 500 MW- 47,000 t Ha/y

Catalina is a world-leading large-scale green hydrogen project to develop 1.1

Description GW of combined onshore wind and photovoltaic plants and 500 MW
electrolyser connected to a green ammonia plant through a dedicated
hydrogen pipeline of 221 km.

website/link https://catalinaptx.com/#theproject
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1AGW

Wind/Solar Capacity

500 MW

Electrolyser Capacity

221Km

Pipeline

800 TPD

© sagunto
* Ammonia plant (Tonnes Per Day)

Figure 18 Schematic presentation of the Catalina’ s project.

pag. 45



© Hecspn

Name Green Hysland Project
Promoter Name /
Project Type H2 production/distribution infrastructure and utilization

Production category Electrolyzer

End-use category Mobility- heat & power sector

Location Mallorca Island

Capacity 7.5MW- 330 tHa/y

GREEN HYSLAND aims to establish a comprehensive Hydrogen (H2)
ecosystem on the island of Mallorca, encompassing all key elements of the
H: value chain: production, distribution infrastructure, and utilization across
mobility, heat, and power sectors. The project will integrate 6 deployment
sites on the island, featuring 7.5MW of electrolysis capacity linked to local

Description PV plants and 6 fuel cell end-user applications such as buses, cars, and CHP
systems at commercial buildings. Additionally, it will facilitate electricity
supply at the port and H: injection into the local gas grid. Infrastructure
deployment, including a dedicated H: pipeline, road trailers for distribution,
and a hydrogen refueling station (HRS), will enable widespread distribution
of green Hz to local end-users.

website/link https://greenhysland.eu/

Figure 19 Schematic presentation of Green Hysland project.
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4.2.6 Finland
Name P2X Harjavalta project
Promoter Name P2X
Project Type

H2 production/Ammonia -methane and methanol Production

Production category Electrolyzer

End-use category

e-fuel
Location Harjavalta
Capacity 20MW/(online 2024) 1GW(online 2031)
P2X Solutions is currently constructing Finland’s first industrial-scale
o green hydrogen and synthetic methane production plant in
Description Harjavalta. The company targets 1 GW of electrolysis capacity by
2031. The project is going to build a fueling station network for
hydrogen-powered vehicles.
website/link https://p2x.fi/en/project/

20 MW electrolyzer (2024) Sttt
1GW electrolyzer (2031)
H2

|

e- methane
e-ammonia
e-methanol

Figure 20 Schematic presentation of the P2X project.
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Name Nordic Ren-Gas Oy projects
Promoter Name Nordic Ren-Gas Oy

Project Type H2 production

Production

category Electrolyzer

End-use category Mobility

Location Lahti/ Mikkeli/Tampere-Kotka

Capacity 120MW-40MW-60MW-40MW

Ren-Gas develops and delivers sustainable energy projects. We accelerate

Description the cost effective decarbonization of heavy transportation sector by
developing a clean P2X gas production network in Finland
website/link https://ren-gas.com/projektit/
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Location: Lanhti, Kymijarvi
Hydrogen Production: 12,000 tH,/y
Methane production: 24,000 tCH,/y
CO,-utilization: 70,000 tCo,/y
District heating 360Gwh per year

Location: Kotka

Hydrogen Production: 18,000 tH,/y
Methane production: 35,000 tCH,/y
CO,-utilization: 110,000 tCo,/y
District heating: 200 Gwh per year

o Tampere

Location: Tampere

Hydrogen Production: 18,000 tH,/y
Methane production: 35,000 tCH,/y
CO,-utilization: 110,000 tCo,/y
District heating :600 Gwh per year

o Mikkeli

Location: Mikkeli

Hydrogen Production:6,000 tH,/y
Methane production: 12,000 tCH,/y
CO,-utilization: 37,000 tCo,/y
District heating :200 Gwh per year

Figure 21 Schematic description of the Nordic Ren-Gas Oy projects.
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4.3 Hydrogen Valleys in Europe

In Europe, the emergence of Hydrogen Valleys represents a significant shift towards establishing fully
integrated regional hydrogen ecosystems. These initiatives signify a departure from mere
demonstration projects, serving as the pioneering force for the broader adoption and industrialization
of hydrogen technologies within the continent.

Hydrogen Valleys are pivotal in advancing the New Hydrogen Economy by providing a framework for
scaling up hydrogen production, distribution, and utilization in a cohesive and strategic manner. Unlike
isolated projects, Hydrogen Valleys encompass a holistic approach, integrating various stakeholders
and components of the hydrogen value chain to create synergies and maximize efficiency.

Hydrogen Valley project drivers

THE AMBITION
- Next-generation market development

- Integrated (and larger-scale) projects covering
more and more of the value chain — "mini hydrogen
economies”

Valleys TTumd

Hydrogen ;

dn
4 E;

Source: Clean Hydrogen JU, Roland Berger

Figure 22 Hydrogen Valleys project drivers.

One of the key features of Hydrogen Valleys is their ability to pool hydrogen supply and demand,
essentially creating self-sustaining 'mini hydrogen economies’. This approach facilitates the
optimization of asset utilization and cost reduction through economies of scale.

Moreover, Hydrogen Valleys are characterized by their geographical specificity, ranging from local or
regional initiatives centred around major industrial hubs to broader initiatives spanning across national
or international regions. This geographical focus allows for tailored solutions that address the unique
challenges and opportunities present in each area. Another characteristic is that they cover multiple
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aspects of the hydrogen value chain, from production through to distribution and end-use
applications, catering to diverse sectors such as mobility, industry, and energy, these initiatives
demonstrate the versatility and potential of hydrogen as a clean energy carrier.

While the term 'Hydrogen Valley' may be specific to Europe, similar concepts are emerging globally
under different labels such as Hydrogen Hubs, Clusters, or Ecosystems. Regardless of the terminology,
these initiatives share common goals of fostering collaboration among stakeholders, closing the
hydrogen value chain loop, and accelerating the transition towards a sustainable energy future. In the
figure below a map of the actual H, valleys in the H2Excellence CoVEs countries are shown, the date
reported are update to May 2023 /.

A description of the reported valley is reported in the Annex 1- section 3- H, Project and R&D Activities.

47 https://h2v.eu/hydrogen-valleys
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Poland

» Amber Hydrogen Valley
» Silesian Hydrogen Valley
» Greater Polish Hydrogen Valley
» Lower Silesian Hydrogen Valley
» Mazovian Hydrogen Valley
» Subcarpatian Hydrogen Valley
Italy
» Hydrogen Valley South Tyrol
» H2iseO Hydrogen Valley Finland
» |drogeMO: Modena Hydrogen Valley » BalticSeaH2
» Puglia Green H, Valley .» Naantali Green hydrogen
» H,Demo Valley * and Ammonia Plant
» Valle Peligna H, Valley

France

» Zero Emission Valley
» Normandy Hydrogen
» Hydrogen Territory
Bourgogne Franche Comté
» Centrale Electrique

de I'Ouest Guyanais

Portugal:
Sines Industrial Hub

>

» Aviero green H, valley
» Galileu Green H, Vall
» GreenH2Atlantic
» REN H, Valley

Spain -

» Green Hysland |- 7T
» Basque Hydrogen Corridor ‘ -2

» Andalusian Green Hydrogen Valley

» Green Crane

Figure 23 H2Excellence CoVes country Hydrogen Valleys.



4.4 Hydrogen Job creation market

The trajectory for Hydrogen deployment in Europe is advancing swiftly, with the sector poised for rapid
expansion in the years ahead to meet ambitious targets set for 2030 and 2050. This growth is expected
to generate significant economic and employment opportunities across the entire European Union.
Projections indicate that the European Hydrogen value chain will employ over one million people by
2030, a number that could soar to 5.4 million by 2050.

An increase in employment within the hydrogen sector is evident across the six mapped countries:
e Spain is projected to see around 181,000 jobs*.
e France anticipates between 50,000 and 150,000 positions. *°
e Finland estimates approximately 115,000 jobs. *!

e |taly expects 200,000 temporary jobs and up to 10,000 permanent ones according to its
hydrogen strategy. >2

e Portugal foresees between 2,500 and 18,450 new jobs. >3
e Poland is projected to have 240,000 new job opportunities. >*

Approximately, in the 2030 scenario, more than 500.000 jobs are forecasted to emerge in hydrogen
production and distribution equipment manufacturing, as well as in infrastructure development for
various end-use applications.

A further 350,000 highly skilled positions are expected to be allocated to value-added solutions,
including fuel cells, specialized components, and end-use applications such as fuel cell-powered
vehicles and industrial heating equipment.

The principal worker profile is described in the table below, carried out by a study of ISQ, on the base
of the data presented in the work of Willem Hazenberg “Competencies needed for hydrogen in the
industry and network”>®,

48 https://joint-research-centre.ec.europa.eu/system/files/2019-04/final insights into hydrogen use public version.pdf
49 https://www.manpowergroup.com/en/news-releases/news/green-hydrogen-revolution-has-the-potential-to-spur-
significant-economic-and-job-growth-across-europe
50 https://www.businessfrance.fr/discover-france-news-green-hydrogen-in-france-the-promise-of-50-000-t0-150-000-jobs
51 https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-
hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20t0%20Become%20World%20Leader%20in%2
OHydrogen,-
Nordic%20Nation%20aims&text=By%202030%2C%20the%20Nordic%20nation,115%2C000%20new%20jobs%20in%202035
52 https://www.sacofgas.it/en/hydrogen/national-strategy/
53 https://www.edp.com/en/edp-stories/hydrogen-inspires-ideas-and-ideals-on-a-global-scale
54 https://europeanclimate.org/wp-content/uploads/2021/01/energy-boost-for-poland.pdf
S5https://www.researchgate.net/publication/370188756 COMPETENCIES NEEDED FOR HYDROGEN IN THE INDUSTRY
AND NETWORK A Paper submitted to THE FACULTY OF NEW ENERGY BUSINESS SCHOOL IN CANDIDACY FOR THE
DEGREE _OF POST-HBO HYDROGEN SPECIALIST
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) Chemical engineer (EQF 6-8)

) Designer and project engineer hydrogen fuel station (EQF 6-8)

) Educators and teachers for all positions (EQF 6-8)

) Energy Planner (EQF 6-8)

) Engineer for automotive power electronics with fuel cells (EQF 6-8)
) Fuel cell designer (EQF 6-8)

) Fuel cell engineering (EQF 6-8)

) Fuel cell vehicle development engineer (EQF 6-8)

) Gas Engineer (EQF 6-8)

) Hydrogen energy engineer (EQF 6-8)

) Hydrogen energy system operations engineer (EQF 6-8)

) Hydrogen fuel station manager (EQF 6-8)

) Installation, operations, engineering and management manager hydrogen power plant (EQF 6-8)
) Plant Manager - electrolysis (EQF 6-8)

It is clear that, these roles will require individuals with specified expertise and specialized technical
knowledge. Additionally, existing job profiles across different industries will need to adapt, requiring
supplementary skills and tailored training programs to meet the specific demands of the burgeoning
hydrogen sector. The development of suitable training programs and continuous learning
opportunities is paramount to meet the immediate needs and milestones of the sector, such as the
2024 target of 6 GW of renewable hydrogen capacity outlined in the European Hydrogen Strategy.

Ensuring that the workforce possesses the required skills for the hydrogen sector is a primary
concern for companies, particularly for small and medium-sized enterprises (SMEs) that may face
limitations in investing heavily in upskilling and reskilling initiatives. Additionally, regions heavily reliant
on fossil fuels are undergoing significant transitions, necessitating the adaptation and preparation of
their workforce for sustainable economic activities. The reskilling and upskilling of workers for
hydrogen-related activities represent both a challenge and an opportunity in these transitioning
nations, underscoring the importance of addressing social and labor considerations to facilitate a
successful green transition.
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5. Conclusion

This document provides a comprehensive overview of the current status of national and regional
hydrogen ecosystems across the CoVE countries within H2Excellence consortium. Through an in-depth
analysis of factors such as legislative frameworks, ongoing projects, and potential job market
implications, we aim to offer stakeholders valuable insights that can inform strategic decision-making
and development in the hydrogen sector, moreover, the state-of-the-art description provided in this
deliverable, along with other analyses conducted in WP2, are crucial for subsequent WPs, identifying
the training needs and new roles required for the hydrogen industry job market.

The KPIs related to this task have been significantly achieved, enabling the description of 14 regional
and national roadmaps within the project's COVEs, along with approximately 79 projects and initiatives
mapping various activities across different countries, contributing to job creation within this sector.

The strategies for hydrogen deployment in France, Poland, Spain, Italy, Portugal, and Finland reflect
each country's unique approach, resources, and objectives within the broader context of Europe's
transition to a sustainable hydrogen economy. France, with its comprehensive and ambitious
approach, has laid the groundwork for becoming a global leader in hydrogen deployment, uniquely
featuring not only a national roadmap for hydrogen development but also numerous regional
strategies that consider regional growth. Other countries, such as Spain and Poland, also have regional
hydrogen roadmaps that consider local regional characteristics to develop a hydrogen market, actively
contributing to achieving national objectives. The results obtained about the large-scale hydrogen
projects and initiatives had highlighted the pivotal role of hydrogen in driving job creation and
economic growth across Europe. With over 79 projects mapped out in the different H2Excellence
countries partners, ranging from feasibility studies to operational endeavors, it is evident that
hydrogen is poised to emerge as a cornerstone of future economic development. The projections
indicating up to 5.4 million highly skilled jobs by 2050 underscore the transformative potential of
hydrogen technologies in reshaping the European job market and driving sustainable growth.

Ensuring that the workforce possesses the requisite skills for the hydrogen sector is a primary concern
for companies, particularly for SMEs that may face limitations in investing heavily in upskilling and
reskilling initiatives. The reskilling and upskilling of workers for hydrogen-related activities represent
both a challenge and an opportunity in these transitioning regions, underscoring the importance of
addressing social and labor considerations to facilitate a successful green transition.

One of the main outcomes of our research is the identification of the need for specific training in the
hydrogen sector. Currently, the number of skilled workers in this field is insufficient compared to the
personnel forecasts for the coming years. The H2Excellence project addresses this need by providing
technical support to SMEs and designing training programs. In doing so, it not only meets immediate
skill requirements but also contributes to the broader energy transition towards a sustainable future
by replacing fossil fuels with low-carbon alternative.

pag. 55



@ Hf?ce(/m

6 Annexes
List of annexes in order of mention.
e Annex 1: State of Art Questionnaire

e Annex 2: Benchmarking of H2 training offer
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Annex 1 comprises the questionnaire utilized to collect data for Deliverable 2.1. It is structured into sections
as outlined in the deliverable Methodology chapter. Each section is divided by the participating countries in
the survey, however, there's an exception for Section 1, "readme," which elucidates the questionnaire's
structure and the symbolism employed for various questions. Given that this section is identical for all
participating countries, it will be presented only once. In the chapter 1, is reported the questionnaire section
1- readme, Chapter 2 includes Section 2- “National and Regional H2 roadmaps”, Chapter 3 includes the
guestionnaire section 3 “H2 Project and R&D activities”, and in the Chapter 4, includes the questionnaire
section 4 related to the training offerings.



Section 1- Read Me
READ ME SECTION:

Its objective is to collect information at the country level to assess the maturity level of the ecosystem, the national hydrogen strategy legislation and respective roadmaps, and
the status of implementation of hydrogen projects and related technologies that may impact the job market in the years to come. The last section aims to gather information
about training opportunities in the hydrogen sector available in your country at all levels. This information will be useful for analyzing the H2 Training Ecosystem and conducting a
gap analysis in this sector.

KPI to reach:

#Assessed hvdrogen roadmaps: at least 10 (comorising national and regional hvdrogen roadmabps):
#ldentified large scale hydrogen projects and initiatives driving job creation: at least 30 (with balanced representation across CoVEs)

The questionnaire is divided into three parts:

1. H, National Roadmap and Policy: This section includes questions about hydrogen policies.(Although the questions specifically mention hydrogen, we are also interested in
policies related to hydrogen-based fuels such us ammonia, syntetic methane/e-methane, syntetic methanol/e-methanol ect...

2.H, project and R&D activities: This section consists of tables to collect data about large project on hydrogen and R&D activities.
3. National Training offer: The aim of this section is to analyse the H2 training offer in the different countries.

For each question, there is an accompanying explanation to assist you in completing the form accurately. Additionally, when you see the symbol =
there is a drop-down menu. If you have any doubts, in the SharePoint folder, there is an example file where | have marked a response for each question. ‘=

Please provide a link to where we can find more details about the policy/project online. If no information is available online, you can also attach a document to this survey and
provide the name of the document in the "Link/Document" section.

Feel free to add more rows if the ones provided in any of the tables are not sufficient.



2 Section 2- National/regional H, Roadmaps

2.1 Finland

National /Regional H, Roadmaps

For Finland

Finland

beenincluded in
Fezolution on

Folicy Name Short description Link/Document Type of If “Other™, please 2020 and 2050 Status Tear of Tear that Jurizdiction Comments
policy comment Targets [with announcement the policy
baseline year) entered in
. . i iE4HS
+of+thet +of+
4 +opHthe +
A St dc itvad Includes the development of regional netw orks around industrial +]Fi+. + - -
rongI:nI ;m'm & clusters ta suppart new clean manufacturing and industry acrass 2712-4336- Cither Infarce MNational
fntan the region; it promises the use og green hydrogen +of -+t +
+ s+ +ortthet +]
+]5+. + i
5334
iitpes: iy Al on et fleris
- Init's rezolution plan, government of Finland plans to praduce 103 = = jmm- .
Resolution on hydrogen of ELP= areen hydragen in 2030 - » 5 e Strategy Infarce MNational
—qresn-hydieasnsinse Lal
National Flene_'able energy Hudrogenin Finland - a part qf the natlol.ﬂal energy and climate = Suategy Inforce Plational
policy strateqy but now there is arezolution on hydragen Wm N n
Clean hydrogen economy Anindustrial hudragen netwark Finland; Hudragen Cluster Finland's httpzithZeluster filwp-
strategy guidelines far government regarding the hydrogen economy -Hz- = Guidelines Infarce MNational
For Finland development in Finland for-Finland pdf
Mational hydr_ogen roadmap Business Finland's roadmap on hyt.:lrogen ta shape up hdrogen . - Roadmap Inforce Plational
For Finland strateqy in Finland N N
energialbf national hydrogen rosdmap 20
Z0pf
Policy Name Short description LinkiDocument Type of If “0Other™, please Status Year of Year that the Jurisd Comments
policy comment announceme policy entered
nt in force
Which Hydrogen-related regulations on market framework, safety and customs has vour country estabilished or annunced:
Year that the
Policy Name Short description LinkiDocument Type of If “0Other™, please Status Year of policy entered Jurisdiction Comments
policy comment announceme in force
nt
Businesz Finland's roadmap on hydrogen to shape up hdrogen strategy in (e SpElEy
- ) . . o propozal and much
National hydrogen roadmap for :Finland which also includes the market reform proposals. This is not azactly ; .
" N y N . X Other of this document has FProposed 2022 Mlational
Finland the policy document but this has become a Foundation For industrial group been included in
towork on hydrogen related activities including investment decizions. 5
Rezolution on
: This iz a palicy
Clean hydrogen economy Anindustrial hydrogen network. Finland; Hydrogen Cluster Finland's propozal and much
strateqy quidelines for government regarding the hydrogen economy development in: Other of this document has FProposed 2023 Mlational




Year that the

and carbon caprure
and utili= ation for
2023-24

Policy Name Short description Link{Document Financial source Status Year of policy entered Jurisdiction Comments
& its use ANMOURCceme in force
nt
Buziness Finland’s This i= & national
Business Finland®s competitive | Fesearch and development activities related to hydrogen solutions will be hitpe oy clean- competitive RO funding programme
RDI1 promoted withm Businezss Finland®s competitive RO funding, in which the hydrogen.europa eutzystemifile se203- Other Funding for the green In force Rlational that ﬁﬂzludges the
funding green transition is one of the focus areas (326 millian euras) IEG0SR ZEEERN pdf transition (326 N
L funding far kydrogen
million euro:s]
The Sustainable
Growth Programme
. In the Sustainable Growth Programme for Finland, 150 million euros have For Finland allocates This is a national
Sustainable Growth Programme hittpes o clean- o N
been . 180 millian euros far . funding programime
For I hydrogen.eurcpa eutzystemifile se2023- Other In boree 2024 Matianal b
- allocated to low-zarbon hydrogen and carbon capture and utilisation far low-zarbon hydrogen that includes the
Finland S023.24 INEGNZ2 32EEERM, pdf

funding far kydrogen

Type of If “Other”, please
FPolicy Name Short description Link{Document policy comment Status Tear of Comments
announceme
nl

Policy Name

"Which policies su pport research, development, innovation and demonstration of ﬂrgge-n- technologies?

Tear that the

durisdiction Amount invested

Short description Link{Document Tape of Subject of R&D Status Year of policy entered and { or & number of
policy, announceme in force administeri years
nt
- - - . . . This funding
Business Finland*s competitive | Fesearch and development activities related to hydrogen solutions will be https: . clean-

in force

ROI promated withm Business Finland®s competitive ROl funding, in which the hydrogen.europa.eudsystemifilesi2023- Fit:0 grants RO funding Inforce Mlational programme SL.IP.p.O”S
" L L the R0 activities
funding green transition is one of the focus areas (326 million euros) MEGOZ2I2EEENM. pdf
related to hydrogen
Sustainable Growth Programme In the Sustainable Growth Programme For Finland, 150 million euros have hreps:Hwnin clean- ) This funding
been " Sustainable Growth . programme Supports
For A hdrogen.europa.eutsystemifilesfZ023- R0 grants Infarce Mational L
- allocated tolow-zarbon hydrogen and carbon capture and utilisation for Frogramme the RO activities
Finland WEGDZ232EEEMM. pdF
2023-24 related to hydrogen
Which Memorandum of Agreements and other international cooperations on hydrogen has your country signed with other governments or the private sector?
Policy Name Short description Link{Document Type of If "Other”. please Status Year of Year that the Jurisdiction Comments
policy comment announceme policy entered
nt in force .
Can you please tell us if your country has any other type of policy which does not fit in the previous categories in place or announced?
FPolicy Name Short description Link{Document Type of If "Other”, please Status Year of Year that the Jurisdiction Comments
policy comment announceme policy entered

Figure 1- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Finland



2.2 Spain

National /Regional H, Roadmaps

Can you please tell us which high-level policy doc [such as ) your country has in place or announced to define the role of in your energy d plans?
Policy Name Short description Link/Document Type of If"Other", 2050 Targets [with baseline year) Year of Year that the Jurisdiction Comments
please announcement policy entered in
comment force
hitpstiuy seh orgl The Ministry of Industry, Energy, and Tourism sets a necessary
e minimum of 21 hydrogen service stations in Spain by the year 2020,
. . contentiuploadsi 2021 along with an estimated Fleet of vehicles uzing this fuel reaching .
RIS2 Development strategy of hydrogen in Andalusia in the RIS scope festategiadel 2,500, By 2030, there's a target of schiesing a 105 penatration of Ended 2014 2016 Regional
hidrogenc-en- hydrogen vehicles in Andalusia. Additionally, it aims to establish a
andaluciapdf mark.et for energy storage in the form of hydrogen exceeding $1.3
hillimn.anonalln. b 2080, inn.a.cosk ok R IG0neL W,
RISH Fist fia—— T achiewe that the inncwation regional system be more eficient For Inforee 2001 2003 Regicnal
the branzition to 3 more jntell ECOnomy
hittpetuy Miteca.go Wision 2030 Foresees for which it will be necessary to mobilize
The Spanish government has developed the county’s “Hydrogen Roadmap: £ C to | haesh Jrri inuestments estimated at 2,900 million surcs during the period 2020-
SPAIN RENEVABLE Fienewable Hydrogen® plan to contribute to achieving climate neutrality and a 1003 renewable ok aplan 2030, In farce 2020 Mational
HYDROGEN ROADMAP electricity system with objectives for 2030 and a vision for 2060 to ensure that renewable hydrogen BE- aninztalled capacity of 4 G electrolyzers. In the long term,
sontributes to the country®s climate neutrality by 2050, sstrategizsthidrogens hydrogen can play an essential
i j role in enerqy storage from a 1003 renewable electricity system, 3
Rz, in the contemplated scenario, the measures included in this
update of the PRIEC will allow us to achieve the Following results in
. 2030:
- 323 reduction in greenhouse gas emissions compared to 1930
2023-2030 PNIEC (Draft update) Diraft update of 2023-2030 PMIEC submitted to public consultation an June 2023, jcipaci i 4874 of renewables on the final use of energy Infarce 2021
Pr— o A4 - 443 [FEC) improwvement in energy efficiency
7 - 813 renewable energy in electricity generation
- Have 13 G'W of self-consumption and 22 G'W of storage
- Reduction of Foreign energy dependence from 735 in 2019 to G1% in
industrial HZ consumption from low carbon aridin, 10 pilats where H2
; g {E: is used in buildings. 20 H2 buses. 450 H2 goods transport vehicles. 10
Hydrogen Basque Country bimediatEYEpdifHRE HZ refueling stations. .
Strategs Hydrogen Basque Country Strategy E = LS Suategy Until 2050 Massive deployment of green hudrogen and major In force z0z1 2021 Fiegional
Hidrogena,pdf expansion of production. in field of syntetic fuel -hydrogen plants in
Basque country- H2 praduction as surplus of RES ete
[ESTRATEGIA'A LARG0 PLAZO
PARA UNA ECONOMIA
ESPARDLA MODERNA, - )
COMPETITIVA ¥ Long-Term Decarbonisation Strateqy 2050 Strateqy In fore 2020 2020 Mational
CLIMATICAMENTE NEUTRA
EN 2050
The Renewable Hydrogen Strategy in the Walencian Region aims to boost business competitiveness
through collaborative efforts along the walue chain, It centers on four main areas: i i S030- obiestives: 10 plots far testing and devel © of ad 4
- i i i i i i - objectives: 10 pilats For testing and development of advances
Renewable Hydrogen Strategy in | 9¢neration and demand, advancing technolagy, enhancing requlations, and fostering a supportive .
the ¥alencian Region environment. Key objectives by 2030 include piloting advanced industrial equipment, reacking 75,000 Strategy industrial equipment far the generation and application of renewable In force Mational
tons per year of renewable hydrogen production, and i ing hydrogen across i ies, He.
transportation, and energy sectars. The strategy also emphasizes infrastructure development and in- )
innowative technologies to Facilitate the widespread adoption of renewable hydrogen. - i bl
Which regulatory measures/standards on definitions and certification schemes for n has your country established or announced?
Policy Name Short description Link/Document Tape of If “Other”, Status Year of YTear that the Jur Comments
policy please policy d
comment E in force
hktpz:H lamonclos
- 5
Meazures deployment of dedic ated direct electricity lines dedicated to the production of renewable 5
ROl 612022 o 4 P CUments{2023H00123: In force Hational
H2 and of hydroproducts transporting renewable H2 renewable N -
Presentacion_hidroge
mersada-gleaticn.
httpihyg engis 22ta
RD 37612022 Entry inta Foree of 4 system of guarantess of arigin de-garantizs-de-origen In Force Mational
pali-gazes:
Lenowablest




Which H n-related regulations on market framewaork, safety and customs has your country estabilished or annunced?

Tape of Year that the
Policy Name Short description Link{iDocument If "Other™, Status Tear of policy entered Comments
please ANnouUncement in force
comment
ko hydrogen-specific legislation exists in Spain at the moment. Howeyer, this is expected to change
PD-01 protocol inthe coming future. The injection of hydragen into the gas netwark is regulated by the PO-01 UNE-ENAET 26:2016+A1: 2013 Other Inforce 2019
Frotoeol, which sets technical and safety oriteria with a reference to the European UME-EM 16726,
The Spanizh Hydrogen Roadmap aims ta establish alegal framework. far Power to ¥ plants and
electrolysis Facilities, addressing barriers to renewable hydrogen production. However, specific steps
for implementation are lacking, Electrolysis is currently classified as "energy use” rather than an T T T
Real Decreto 14812021 "emergy conversion device," hindering renewable hydrogen production. Addressing this izsue is QZUI0S/4E - Law Inforce 2021 201
crucial for competitive pricing. Wwhile a Royal Decree proposes eliminating connection charges
temporarily, no concrete steps have been taken o address this legal barrier. The Roadmap also
includes reviewing technical and regulatory aspects for hydrogen injection into the gas grid.
IF “Other™, Status Year that the
Policy Name Short description Link{iDocument please Financial source & its use Year of Comments
comment announcement
a2 - . . . M. . hitpe:Hywyboe esiboeldiaz!
Flan de F!e'cuperacfl.on. . Fiegulatory .ba_sls For the incentive program for pioneering slnsulal renewa.b.le hydrogen projects 2031122 EOE-f 2071 a0 Tational 150 millian eur.
Transtormacion y Resiliencia. within the framewaork of the Recowery, Transformation and Resilience Flan.
21542 pdf
Hz Cadena de valor Suppark For the renewable hydrogen value chain. https};ﬂzﬂag:::senerglaldae.esﬂ Oither Ended 2023 Mlational Help for investement
FICE HY2TECH Dlirect award of grants to Spa_nish prqiects For their participatio.n i!'| the major project of common H 5 Other Tational 260 million eur.
Europeaninterest in hydrogen technology within the PRTR.

n (such as guotas, mandates, subsidies on FCEWs /7ero-emissions vehicles, low-carbon fuels standards, low-carbon public procurement framework, etc)? -[established or announced

Tape of IF “Other™, Status Year of Year that the
Policy Name Short description Link!Document please policy entered Comments
ANNOURCEmEent -
comment in force

Regulatary basis For the incentive program for pioneering singular renewable hydrogen projects http e boe estboeldizsd
within the framewaork of the Fecovery, Transfarmation and Resilience Plan. 20211304 ipdfaROE- 5 2021

—
Whicth policies support research, development, innovation and demonstration of hydrogen technologies?

Year that the Jurisdiction  Amount invested &

Folicy Name Short description LinkiDocument Tape of Subject of Status Tear of policy entered and { or number of gears
R&D announcement in force administering
institution
Si tFar th ble hud lue chain, g
upport for the renewable hydrogen value chain o0 readeamalor P
Thiz program aims to develop strategic actions centersd on hydrogen to reshape the current energy Strategic actions based
Fienewable energy and hydrogen. o . i
Complementary plans with the landscape and reduce greenhouse gas emissions. Initially launched with several Autonomous hittpsiwwy europarleurops.e on hydrogen to
8 Communities and the Spanish National Research Council [CSIC), it involved a framewark wiRegDstatetude S RRIEL202 June 2022-June transhorm the current
Autonomous Regions y - N X - "
N agreement with the Ministry of Science and Innovation. Subsequently, additional Autonomous 2IEIBATHEPRS BRIF022E 2026 energy paradigm and
[Fecouvery, Transformation and S . " N . N . . P
o Communities joined, including Cantabria and Castilla y Ledn, Fallowing an agreement by the Couneil 23878 ENpdf minimise greenhouse
Fesilience Flan [RTRF)) . A . :
for Scient] and Innowation Policy on June 22 2022
The Strateqgic Project For the Recowery and Economic Transkormation of Renewable Energies,
FRenewable Hydrogen, and Storage aims to advance technology, knowledge, industrial capabilities, § htipza s prirmitec o.gobe
PERTE de energias renowables, | and new business madels to balster Spain's leadership in ¢lean energy, With measures mobilizing  {slesiperteiperte-de-energias-
hidrégena renavable y over 16,2 billion euros, it seck.s to establizh a domestically crafted energy transition, generating renovables-hidrogeng. 2021-20230 from TRLZ ta TRL &
almacenamiento economic, industrial, labor, innovation, and SME involvement opportunities. The project is expected Ienoyable-y-
to create ower 280,000 jobs, encompazssing direct, indirect, and induced employment throughout the aAlmacenamientobtm|
BCONOMY.




Policy Name Short description LinkiDocument Type of If "Other=. Status Year of Year that the Jurisdiction Comments
polic: please announcement
comment
In collaboration with other European countries for renewable hydrogen, this system of Renewable
Guarantee of Origin System Enegy Guarantee of Origin (REGO) allows the production method of hydrogen to be traced and o
prowide appropriate price signals to consumers,
SHYMNE [Spanish Hydrogen Metwaork ) iz 4 consortium of 232 entities aimed at promating renewables
hydrogen in Spain, led by Repsol. With an inve stment of 2.23 billion Euras, its goal is bo drive Fast and § https:2wew repsol comiendpr
effective decarbonization using hudrogen az a key energy vector. The project aims bo create an | gss-roomipress-
ecasystem connecting regional hydrogen initiatives and establish twa innowvation hubs in Castile-La | feleases!2022/shyne-largest- | Cooperation
SHYME . ; " - : . . Planned 2022
Mancha and Madrid. It will advanee competitive technologies like photoelectrocatalysis and saolid Hins - Agreement
owide electralysis to maintain technological sowvereignty. Additionally, 3 knowledge management | penewable-hydrogen-in-spain:
center in Madrid will coordinate actions to position participating centers and universities as Iz-borndindes ez bim
European references, SHYME aligns with EU and Spanish government objectives, including reaching
A G ok capacitn by 20230 and sunnorting multisectoral sonsartia ke SHYRE Lo oot the hudroaen,
Cooperation agresment Metherlands and Spain sign 2 memorandum of understanding between the MLHydrogen and AeH2 Lrontentfices. Memarandum
between MLHydrogen and AeH2 associations. inyestiendnoticias- of . Infi=nee s
A : Understanding
maint20Z2nlhidrogen hum|
Type of
Policy Name Short description LinkiDocument policy If “Oxher™. Status Year of Year that the Jurisdiction Comments
please announcement y entered
comment in force

Figure 2- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Spain.




2.3 ltaly

National /Regional H, Roadmaps

Folicy Name Short description Link/Document Type of IF “"Other”, please 2030 and 2050 Status Year of Year that the policy Comments
comment Targets [with announcement entered in Force
baseline year)
Fublished by the Ministry of Economic Development, the kational Hydrogen Strategy
N N Freliminary Guidelines set the vizion and targets for hydrogen penetration toward a L - . BGW of electrolysiz
Strategia Mazionale . N httpe:eye mimitgow ittimagesistorie
ldrogeno decarbonized and sustainable economy. N " N by 2030
Jaragen By 2030, the ambition i to reach a 23 hydrogen penetration in final energy demand, including . . PP Strateqgy in consultation 2 of Final energy Proposed 2020
Linee Guida o N : : f M . geno_Linee_guida_preliminari_nowalp
Freliminari applications in long-distance freight transport, he awy industry, refineries and blending into the demand [forecast,
gaz grid. To supply thiz demand, § G of electrolysis capacity is expected to be installed in the not a target]
same period.
LA STRATEGIA
REGIONALE ) ) ) I
FER LIDROGENO Fegional roadmap for hydrogen w [eginne piem onte, % Foadmap In farce 2022 2022
DEL PIEMOMNTE
FPolicy Name Short description Link!Document Type of If "Oxher”, please Status Tear of Tear that the Jurisdiction Comments
policy O me nt policy d in
E force
Fegola tecnica sulle httpzttw . gazzettaurfciale it st olser
::ir:it:;lfit;::e N OnJune 2022, the Environment Ministry (MASE) updated an egisting ministerial decree regqulating ey A N
culla presenza di altri the injection of elements into fuel gas, which dated back to 2012, The amendment Focused on the 202208 = Law InForce 2022 202z Mational
P N maimum share of hydrogen into gas, that has been set at 23, y
COMmponent nel gas
combustibile
Which ||iﬂrugen—re 10N ON Market framewor! Ccustoms Vour country estabilis or annui
Tape of Year that the
Policy Name Short description Link{fDocument policy If "Other™, please Status Year of policy entered in Jurisdiction Comments
comment announcement force
Leqgislative Decree no. 257, Decemnber 16, 2016 (implementing the AFID Oirective), establishes a . .
" . " . N implemented in Ikaly
R national strategic framework. for the development of a network, of refuellingfrecharging stations for https:hyww | msles comiwp- A P "
Legislative Decree . . N o . . y inthe Legislative - Hydrogen refuelling
alternative fuels, in arder to progressively reduce oil dependence in the transport sector, including contenthuploadsitlewsletter-farch- Cither InForce 2014 2016 Iational .
267 December 2016 : " : . PR . Dlecree no. 267 of infrastructure
hydragen in the list of alternative fuels. & strategic objective is ta achieve an adequate number of 2021-FRG-1.pdf
- N December 16, 2016]
refuelling stations by the end of 2025,
Such Decree provides for technical standards for the design, construction and operation of
hydrogen refuslling stations For maobility use, for external zafety distances related to hydrogen
L supply, compression, starage and distribution equipment. In particular, according to Article § of htpz iy msles combwp- N
el e el such Diecree, hydragen distribution stations may not be built in tokally built-up territorial areas when i contentfuploadsifewslatter-March- Other Decree In force 203 2ms Mational Hgt.:lrogen refueliing
October 23, 2013 : G i H : infrastructure
the average density of building is higher than specific parameters, in areas of expansion of the 2021 ERG-1pdE
urban aggregate indicated in the general regulatory planin which a certain building index is envizaged
and in areas designated as public green spaces.
In particular, the decree-law provides for the exemption from the payment of general charges
related to the electrical system for the consumption of electricity from renewable sources in
decreto-legge n. 38 electrolysis plants for the production of green hydrogen. Additionally, green hydrogen is not subject
del 20 aprile 2022, to encize duty if not directly used in thermal engine s as fuel, Specifically, the benefits exclusively ¥ ioiale itfeliidi20
convertito con la suppart activities related to hydrogen that meet the requirement of a 73424 reduction in Law In Force nzz 202z Mational Hydrogen production|
legge 29 giugno 2022, ! greenhouse gas emissions owver the life cycle For hydrogen. These benefits are intended for green
n.74 hydrogen production plants, referring to hydrogen that involees less than 31C02eqit H2, produced
through an electrolytic process using renewable energy sources as defined in Directive [EL)
20122001 [Renew able Energy Directive) or from grid electricity.
_ . Do T e
. j il =
Article 28 of o )
Legislative Decree it has introduced simiplifications For the construction and operation of electrolyzers with a capacity - N
Mo 133, dated of less than 10 MW, specifically those installed inindustrial areas or as stand-alone units. M - Law ofre 202 2021 et Freduced Procedure
EBEFFEAA3333 7 eodice Ordinamenta
Mowvember 3, 2021, A A
2038
Icalian Legislative ¥ el R
Decree Mo. 224 of - : . . e A s
ipril 17, 2023, the DL for guarantees of arigin (Go0)] _For renewap!e gases, applicable to biogas, biomethane, and i Law infarce 202 Mational
renevable hydrogen, along with the certification procedure, has been re-regulated. tivatdm 224 14-07
systern of guarantees " P
T 2023 _garangie_di_origine pdf
of origin [GoO)




Folicy Name Financial source Status Year that the

& its use Year of policy entered in Comments
announcement e
Converting disused | Atthe end of 2021, the Italian Ministry of Ecological Transition [MITE) has launched a bidding ] ] 3 '
industrial areas to procedure aimed at funding projects to convert disused industrial areas into hubs for production adE24d426] Subsidies e 2021 2021 Paticnal

hydrogen hub - 1500 and distribution of renewable hydrogen. The prajects will be funded thraugh the Mational Fiecovery | https:fiwww mite.goy itisitestderault!fil
millian from MITE and Resilience Plan [PRRR] budget, with a EURE00 million, and must be completed by 2028, § extarchiviodbanditAECER2N2_12_15_8

and Rezilience Plan - low-carbaon technologies and to settle a more sustainable and resilient electricity and transport
Mission 2 [PMNRR sectors, This component includes five objectives: increase energy from renewable sources; http ey goyerno jitsitestg ogern it
M2C2) improwvement and digitalization of the electricity grid; production, distribution and final use of HilezPRER 0pdf Subsidies
hydrogen; sustainable transport; R&D For the main clean technologies supply chains. ' EaMs '

i The budget dedicated to hudrogen is EUR 313 billion, from 2021 to 2026, plus EUR 0,45 million For ]
hydrogen supply chain RO [of the total EUR 2 million allocated to RiO).

The Decree intervenes by madifying certain provisions of the Unified Environmental Teat
[Legislative Decree April 3, 2006, Mo. 152), specifically Article 8 concerning the Technical

Commission for Environmental Impact Assessment - V1A and YAS. Fieduced procedure example:

Article 38 of Legislative Diecree Mo,
134, dated Movember &, 2021, has
introduced simplifications for the

Decree-lawte ! H
simplify and speed up : To simplify the development of green hydrogen in Italy, the measure adds “projects related to green

renewables and or renewable hydrogen production plants" to those prioritized For state-level environmental N N N
. . " Oither H Fropozed ' 2023 H ational v eonstruction and operation of
hydragen azzessment procedures, as implemented by the Mational Integrated Plan for Energy and Climate ] i H 3 . N
S . A . . H H + electrolyzers with a capacity of less
authariz ation [PRIEC]. It introduces the following sentence in Annes Il ko the second part of the Unified Test: ] "
e — than 10 MW, specifically those

installed in industrial areas or as

1 "B-bis] Inteqrated chemical plants for the production of green or renewable hydrogen, i.e., plants for | =t and-alone units.

industrial-scale production through chemical transformation processes of green or renewable
hydrogen, inwhich various Functionally connected production units are justaposed,

_ _ Year that the
IF “Other”. pleaze Status tEL G policy entered in
comment

Policy Name Short description Link/Document
announcement (i

Comments

Figure 3- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Italy



2.4 France

National /Regional H, Roadmaps

Short description

Link/Document Tepe of  If "Other™, please 2030 and 2050 Status Year of Year that the policy Comments
comment Targets [with announcement entered in force
baseline year] E
Mational Strateqy for the Develapment of Desarbonized Hydragen in France:Hydragen in energy
netwarks: Hydrogen san be used to Faciliiate the deployment of renewable energies by improving the
tability of energy networks. Mew uses in industry: The use of decarbanized hydrogen can be
inteqrated into certain industrial processes ta reduse D02 emissions. Hydragen could, for example,
be usedin steel production For the reduction of iron ore or in the chemical industry for Fertilizer
o - manufacturing fFuture hesuy mobility: This includes decarbonized planes and ships. The uze of Stratégie nationale pour e développement de Phydrogéne décabond en .
B (T T hydragen by these sectors can be the subject of demanstrations.#Future he vy mobility: This France | entreprises gouy fr Strategy 20 (=T 220 20 Laicnd
inchudes decarbonized planes and ships. The use of hydrogen by these sectars can be the subject of
demonstrations.JF uture H2 infrastiueture: Hydrogen represnts 3 significant potential in the medium
term for the decarbonization of the gas sector (liquid HZ, reuse in the gas networkLiContinue the
RO effortin the feld of hydrogen to remain at the Forefront internationally, a5 France has cutting:
edge research in thiz figld.
National Hydrogen plan National Hydrogen Development Flan Logie gouy deploiement_bydrogens pdt Other Plzn 2030 In faroe 208 2012 Mational
PPE Programmation: 3z Penergie [CPE] TRl e oloaie qou iripr Ienergie-pp ither Bian infarce ifid ifid i aticnal
Hegional Roadmap Fioadmap For Biourgodne-F ranche-Ciomts region ey ] o Boadmap i infaroe ifid i Regional
i oadmap Fiaadmap fof nouvelie-aquitene rgion Foadmap Fegional
Regional roadmap. Ficadmap For Efittany region 2 Foadmap i) iniarce Regional
Which regulatory measures/standards on definitions and certification schemes for en has your country established or announced?
Policy Name Short description Link/Document Tape of Status C
i
poficy If “Other~. please Year of Year that the policy
comment announcement entered in force
Certification Guide Guide for the evaluation of compliance and certification of hydrogen hydrogene orgiuplo P Guide ification 20HZ Z0cha Law Infarce 2021 2020 Mational
Whic] rogen-rel regulations on market framewor] ety and customs has your country estabilished or annul E
Tupe of Year that the pol
Policy Name Short description LinkiDocument policy If ~Other”, please Status Year of entered in force Ci
comment announcement
k g s frifilezffilesidiract] jce o f:
Hz Safty Security of the development of the Hydrogen sector. SEOnomie gouk it ERATERIE Directive InForce 2me aozz Mational
Status Year that the pol
Policy Name Short description Link/Document Financial source Year of entered in Force Comments
& its use announcement

Law project 2024 Finance Billd creation of tag credit bo encourage businesses to undertake new
: industrial projects in four key sectors of the energy ransition.

i Crédit dimpdt au titre des investiszements en faveur de Findustrie verte

: [C31¥] | impetsgauy i

Taxbreaks

H Mational




Which polici t researcl inr tec
FPolicy Name Short description Link{Document Type of Subject of R&D Status Year of Tear that the Jurisdiction and ! or Amount invested & number
policy policy d in ini: ing instituti of years
FITE funds The Finistry of Ecological Transition [WITE] will s1gn an agreement wi ational Agency for new technologies,  §, o . . .
. N S N S . mite.gositico
hydrogen RO with energy and sustainable development) on hydrogen research activities. The agreement includes a contribution of EUR 110 1. mite-aceordo-da-0-milioni-con- R0 grants Hydrogen research Infarce 202 Pational
EURN0 million from § million from the PRER (the Recovery and Resiliance Mational Plan) and the R&D activities will take place between 2022 and : : activities
ENEE 125 Enea- er"c.:he-sull-ldrogeno
KRS mite gou e ami nisatipn
Built on the Mission 2 of PMRR [Mational Recovery and Resilience Plan], the Ministry of Ecological Transition (MITE] will | rr-mite-accordo-da-10-milioni-con-
MATE |50 million call | prepare bwo call for tenders on hydrogen R&D: (20 million for universities and research institutions, |30 million For private enea-ricerche-sull-idrogenc Hydrogen research a
. ) . N . FixD grants - In fore 2022 Mlational
far tenders entities. hittps:ffww.mite.gow.ittbandit awisi- activities
Update April 2022: call for tenders publised on MITE website and clode on Sth May pubblici-la-zelezione-di-progetti-di-
rigeranel-setare-del-idinaenn:por:,
LRI L
EU Commission The EU Commizsion approved a EUR 450 m scheme under the Temporany Crigis and Transition Framework to support . atiell sizes activein
approves EUR 450 {integrated renewable hydrogen production and renewable electricity in lealy's brownfield industrial areaz. The projects will be hmmmwmm R&D grants Italg wllatie . In force 2022 2023 Mational 480 M from 2023 to 3 Dec 2025
M support selected through an open competitive bidding process for up to EUR 20m [about S0 218 m) per project. sxpnmeridetaliestip 23 2044 exception C.‘F cret.:llt
and ather financial
TS S T I A EFR 2 S FAr Sy P e T LIy Chies e e s e L5 T it Sty mmhit ki £
technologies; k i Imirmit.govitditei i
IPCE Hydrogen1 7 4l oell praduction; ) o cebidiogenc-Lhetechnologls ¢ pen panes | see deseription In farce 2022 2023 Matianal 700 Meura until the 2030
Mew technologies for storage, transpartation, and distribution; it g,
Dievelopment of applications for end-users, with a focus on naval and railway mability, g -2-hig-|
The IPCEIHE Industry [IFCEl Hydrogen 2] supports research, development, and innovation activities, including those related
to the initial industrial application. It will cover a large part of the hydrogen value chain, specifically addressing:
IPCEIHydrogen 2§ The construction of hydrogen-related infrastructure, particularly electrolyzers. A see description In fore 2022 Mlational 360 Meuro until the 2036
Large-zcale transport infrastructure for the production, storage, and transport of renewable and low-carbon hydrogen. - S
The development of innowvative and more inable technologies for i ing hydrogen into industrial processes across
warious sectors, especially those that are more challenging to decarbonize, such as the steel, cement, and glass industries.
Which M f Az her international c has your country signed with other gover the private sector?
FPolicy Name Short description Link{Document Tape of If “Other™, Status Year of Year that the Jurisdiction Comments
policy please comment announcement  policy entered in
Italy - Algeria
cooperate on the Having zigned an initial agreement in 2022, the two leaders doubled down on this entente, announcing they signed an 3 Memarandum
construction of a agreement ta build a new gas, hydrogen-ready pipeline and undersea power cable, connecting Algeria ta the lalian island of tebbo i e i ; of In force 2023 2023 International
hydrogen pipeling Sardinia Und i
Gas Ripeline Algeria
The Memorandum of Understanding (Mall) with ACW .S Power underscores the significance of an opportunity for ltalian
Confindustria companies to collaborate in ezsential sectors such as energy, water desalination, and green hydrogen. Saudi Arabiais
signed a currently making substantial effarts to diversify its economy and strengthen its industrial foundation. The collaboration
Memorandurm of between ltalian businesses and ACWA Paower aligns with Saudi Arabia's ambitions and the mutually beneficial nature of the  httpzflenergunews biglacwa-power-  Memorandum
Underztanding two economies. and-confinduztriz-si oy-for-green- of In force 2023 2023 International
[Mall] with ACWA hydr d-water-zolutions! Und di
Power [italy-Suadi The =zigning of this memorandum represents an exceptional opportunity for [kaly to enter the Saudi market, particularly in
Arabia) sectors poized Far exponential growth, These sectors include renewable and green energy solutions, affering the potential to
address critical global challenges.
The countries? energy ministers signed a letter to politically support the construction of “SoutHZ Corridar®, with aly acting fidecode s comiBETI zouth- Caoperation SoutHz2 Corridor is expected to be
SoutHZ Carridor az the crucial link to pump the green gas from Marthern Africa to Central Europe. I a crucial development for [kaly’s OO -2ty i Agresment In force 2023 2023 International Fully operational as early as 2030,
strateqy to act az a South-karth green energy bridge- 4 project are funded germanyt reads the note.
‘Can you please tell us if your country has any other «of policy which does not fit in the previous categories in place or announced?
FPolicy Name Short description Link{Document Tape of If “Other™, Status Year of Year that the
policy please comment policy d in Comments
force

Figure 4- Questionnaire Section two- National and Regional Hydrogen Roadmaps for France




2.5 Poland

National /Regional H, Roadmaps

Palicy Hame Short description Lisk{Document Type of policy  IF"Other™. 2030 and 2050 States Tear of Tear that the policy Comments
please commeat  Targets [with eatered in Force
baseline year]
The Palizh Hydregen Strategy to 2030 with sn Oulock to 2040 (PY)is & strabegic plin autining hey abjsctives for develaping Polund's hydrogen teonomy and the Polanls hydrogen strategy nevds bo be
nacessary actions to achixve them, Aligned with glabal, Europsan, and national efferts teward 2 low-carben cconomy, the P34 focuges an six main objectivas: 2 e
adspted ko EU quidsline, cepecially in
) th area of grecn hydragen. In addition
Implementing bydhogen technologies in pewsr nd heating suctorsfzing hydrogen a2 altervative fuelin induztry : TR R e requlirory chamges, mcressing
hydragen production in new Facilitiec afficiant and ek ibution, and shorags of hydrogentCrsating 3 ctabla requlatary hatplt Jlattschmant) : . .
Polish Hydrogen Strategy dacs not taks inta funding for hydrogen technalogics will
f P These sbjoctives aim to accelarate the of sectors and promote fricndly hydrogen production. The PEW outlines 44 measures G- cadeafba- Stratagy o n force 2021 2021 Hational b g, lvcormens i encrgy reurch
o achiore itz goais, which will support cimate and snergy torqets, decarbonizs hydragen praduction, ud enhance regionsl derelopmnt traugh nktiatives e hydrogen 2e5Dddii2de A !
perspactiva bo 2050 and drelopment chould increaze ta 10
valleys. Horizontal activities Focuz on utlizing Polish P50 potential and developing production facilities For hydrogen vehicles snd components. o cont b 1 percntage pomte) £
The PEW supports various latw- and 2era-amizsion hydragen praduction mathods, including watsr electrolysiz, biomass gasification, and waste gasification, among athers. PR
Coonsistent with national snargy and climats strategics, uch 3 t-he Stratagy For Recpenzible Development and the Eneray Policy of Poland unkil 2040, the P34 bailds upon T i
these objectives b integrate hydragen technologics acrass energy, heating, bransportation, and industrial sectars. -
In April 2025, the Board of the Wislkopalzka Woirodsship adepted the Strategy for the Developmant of the 'Wislkopalzka hydiogen region until 2030, with a vision
atending to 2040, This strakagy provides an in-depth analysiz of the potential snd opportunitics for the hydrogen economy's growth in Wielkopolzka. It cutlines the vision bttt g plbeg:
o far the Wizlkopalzha hpdrogen ecozystem, key goals far the horizon up to 2030, planned devslopment measures, and aptimiztic directions for activitics. It slzo discusses | contentiuploads/2023/06The: 2030 and 2040;
. . prospucts far ransrabls hydragen prduction, wiestion seress industrics, sqriculburs, snd Iranspamtation sechars, inkegratian with ranswrsble svirgy sources (PES], s wel ? Stratogy e not bk inte i £ 2025 Pegionsl
Hiclopolska aatil 2030 a3 current bartiers and external conditions influencing hydrogen sconomy development. - ha-until- account the
xith a perzpective ansil - pithra-parcpectiveruntik perspactive to 2050
2040 - cammary Hotably, the Strategy For the Devel of Hydrogen Wielkopolska unkil 2030 with 3 Perzpoctive to 2080 is the first document of its kind developed 3t the regional level in 2040-cunmary pdf
Polind. Itz derslopmant was cofinanced through EL Funds wndar the project “Sullding a suppart systam For igh-quslity RED projacts, partiularly thaze davcloping low and
sere-smiszion tochnologiss, with 3 fotuz on hydrogen (B34 in the iclhopelzha Fegionsl Operational Program 2014-2020, Meusure 12 Stranathaning the
“Th projest b thrss by bjectives
1) Diagnosis of the state of the hydrogen econamy in the Pameranian Yaivodeohip: hetpzdtdct pliups 2030 and 2040;
2] Prezantation of patential develapmant dircctions far 3 hydrogen scenomy sentertlupleadz/pdiiPomorskic Scenarios Far doss not taks inta ;
with 3 percpactive until 2040 E20rak20lkkin®20gazls rapor ther Pamerania Regicn aczount the Griepass] 2028 nene (g
do 2030 z perspektywy ] To create a vision, mizsian, strategic and spacific abiectives For the Pamorshic Yairodaship LR Okok TS By pdf perspective to 2050
do 2040° Pomarshis Yoivadaship in the context of construction and development of 3 hydrogen cconomy.
The Eneray Policy of Poland until 2040 (EPF2040), adoped by the Council of Ministers in February 2021, sutlines sn smbitious plan for Poland's energy transformation. It
prioritizes energy security, ir transition, and sustainable cconomic developmant, with 3 Focus on raducing <oal nse, particularly in residential areas, to improve air quality.
Aligned with the Rational Eneray and Glimats Plun for 2021-2060, EPP2040 stz new goaks For s low-smizsion pathtray towards climats neutrality, emphasizing s just ) .
Encrgy Policy of Poland ; s : gy e : ! hatplt Palund's energy )
00 (eppageg; | Tineition, Ssta-emizsion eneray systams, and improved uir quality. This tranzformation ivalves increcing the nse of renewable eneray sources (RES] For heat gendratian and Other y I force 2021 2022 Hational
l 1 promating altermative Fuelz in ranzpart, including elactramability and bydramability. Devsloped through extensive Foresight analyses, conzultations, and stahoholdsr policy
angagemantz, EPP204D anderwant public conzultation nd intsr-minicterial review, recsiving pocitive Far it concistancy with nationsl develapment ctrategics.
Additionally, it garnsred approval tram the Gentre for Strateqic Analyaiz ot the Chancellary of the Prime Minizter.
Yhich I y ] dards on definiti and certification sch for hydrogen has your blished or d?
Policy Name Short description Lisk{Document Type of policy I "Other States Year of Year that the Comments
please comment asmouncement  policy entered i
n T T
Production - - . " . - . o : .
The Lawe on Electromability and Alternative Fuels, snacted in January 2015 and updated thereafter, astablishes a framewark for developing alternative fusl infrastructur, ~ iz na ragulation of the main
including hydragen rafusling stations, in Polund. It addrezzas safety concernz and promotas the uss of hydragen alongids elsctromability to reduce transportation M‘M ; Lo - = 1954 ol requirements with applicable
amizzionz. The law alza sets technical standards aligned with i ional horms o enzure compatibility acras the Eurapean Union. By recognizing hydrogen's rale in ettt iy provisions for the
e et grecning the transport sector and providing a clear legal Framework, the law supports investment and development of hydragen technology in Poland. Anticle 33, paraqraph 3. part construction of hydrogen
] i L.
i PETEh i et ey
The Law on Electromebility and Alternative Fuelz, enacted in January 2018 snd updated thereafter, establishes o framework For developing lternative fuel infrastructure, hydragen technology, natably
= ; - : A - zllicap.s g through the Powar to Gas
Law on Electromol including hydrogen refucling stations, in Poland. It addresses saf ety concerns and promates the use of hydrogen alongside electromobility to reduce transportation —— Law In farce 2015 2018 Hational P2E] method usi
and Altersative Fuels emizsions. The law alza sets technical standards aligned with i ional norms ko enzure compatibility acrass the Eurapean Union. By recognizing hydrogen's role in TR . t[ ; ) me N
] - ! : alactralysiz, iz vital. Howaver,
recning the transpart sector and providing a clear legal framework, the law supports investment and development of hydrogen technology in Poland.
greening P P 9 9 PP P yerog o the Inck of clear regulations on
mnlncbrlmasn b th

Comments

)
Shore description Link/Document If ~Other™, States Tear of ey e
please comment asnowncement  Policy estered i
E Force
he L an Elsciramabiley and Altcroative Fiuciz, svached n January S016 and updated thersafiar, sstablizhes 3 Framawork for devalaping aiternativs fuclinfrastruchurs, o0 o
Law on Electromobility includling hydrogen refucling statizns, in Palnd. It addrezses safety concerns and pramates the uze of hydrogen longzids el bility to reduce o Law I B 015
and Altersatire Fuels emiszionz. The law alsa sets technical standards aligned with i ienal norms to enzure compatibility serozs the European Union. By recagnizing hydrogen's rolein | Lo alleaselidey LI20230
N e 2 DO0ZTE
arzzning the branzpart zectar and providing 3 clear legal Framework, the law supparts investment and af hydrogen in Paland,

Mational




Type of policy States durizdiction

Shore deccription Year of Tear that the policy Comments
anmoumcement eatered im force
i Grssn Public Tranzpart program, intitid by ths Matianal Fund for Entironmantal Prokeion ind kst Matgamant, i signficantly Iscting many Polizh siisa by Zupparting
the adoption of sera-emizsion electric and hydragen buses d citics secking -finanz. 2rodki-
duvslapmant sppeTunitisz. By providing grants snd praferantial laans, the program sddraszas chillsngss ks nsmployman, inadsquats publis trangpors, and sir ponuuon. tharsby krslewsipregrany: itz not palicy - founding " X .
Green Public Transport Other the state budge In farce 2021 National Funding From national prajects
w enhancing living standards. Motewarthy projects funded by the program include the purchase of electric and hydrogen buzes in various ke Chem, Geynia, snd Padomzko, The i Siclany-tronzport- & programme & prot
pragram's success iz evident From the averwhelming response, with over 101 applications reccived in the second call, indicating 2 growing to izzion public i iloutanis-
HINCpart 351057 the country.
§tratcgic programme “Hew | The Hational Centre for Flesearch and Dicediopment in 2021 announced a competition in the strategic programme Hew T echnologies for Energy', where support for hydragen Ended EG50 Hiational
technologies in the field ;| production and uca technologier was included. The total budget sllocated to upport hydrogen technalogies amountad to PLM 1412 million. Earlisr in 2018, 32 part of the Modarn o e state bk funding tional profect
of cntrgy” methods of hydragen skorage’ programme, NGRD cngaged in sctivities aimed st developing 3 nevel mobils hydrogen bank For uze with fuel cellz. The programme’s budget clazed st r e state budgel itz not policy - PO uncing from national projects
PLN 52 million founding pragramms
The Hydroges Storage | Th Hidfa3in Sarg Progrmme 12 Sinind o dE20ping in imovativd Hdregin Sorgd Sytim (RS Far Lo I RIdT 2017 1 mabil Fuiliis] Snad 3 AShan ikt in ¥ ol o P
. . The NCRD allocates 52 million FLM to finance research and derelopment works conducted within the Programme. kenal

Program

Statw Year that the po!
Policy Name Shore description Lisk/Docament Tear af
SrrerTEe
The Wiiniztry of Infrazeructurs nd Canctrustion ovarsass the pormitting requiraments for hydragen Facil 221y aF th Enviranment izzuse 2l shviranmental parmits.
Hotwarer, Polish kt lachs spacific processss far hydrogen production acilities. Instead, Facilitics libe refinsrics must Follow stundard procedures For sbtaining sonatruction prmits,
Hydroges product <luding azszzmants and permits from the Ministry of the Enviranment, The approval process For a refinery or gas praduction Fa ar ta that of 3 typical industrial fac
with the exception of requiring an additionsl specialist wszessment and MKE
The Eneray Law in Poland, though not specificslly tailored ko hydrogen, covers various aspects relevant ko hpdrogen infrastructure. For hydrogen production, it may addrezs access Furthor edapations
e the clectricity grid snd slectricity Kuritfing For sloctrelyeiz. Producers might ba cluceifisd 3z snargy concumers, necessitating complincs with consumer lagicktion. Regarding pations )
The Energy Law tranzmizsion, <tizting provizions for cnergy substances bransmizsion could guide hydrogen transmizsion infrastructurs regulstionz. Similurly, #torage requlstions under the Encr T Infarce 1337 1337 Hatianal A2 the hypdragen secter develops and e tachnelagias
ar . caisting p a quids hydrag g . starage reg 2
Law could offer 2 frameworh for hydragen storage, including security, access, and tariff regulations. Additionally, safety and technical standards outlined in the Energy Law can be snd bucinees medal amargs, it may be necezzany to
sddupred for hpdrogen infrastructurs o sncurs s3fe operstion, rick management, snd smergency procedures. Furthr wdupt the Encray Low o battar reflect the
specificitios and needs of hydrogen. Thiz may include the
. : e o
Tairution and customs 1oquivHons for hgdragen in Foiund, e in athar caunirias, ars part of brosder rilas for Fudls 3nd snir gy carriars. Dutis may PRl £o hydrsgan imparts, whils
inkernal tazation could include xcize bax, VAT, and environmental chargez. Discuzsions are ongoing to determine preferential trestment far hydragen te suppart itz market and Further Regulatory Developments - the develapment of
infrastructure development. Enviranmental levies may be lower for hpdrogen compared to fossil fuels to promote sustainable development. hydragen tuxation and duty regulations will depend on 3
T - o Nationaliintemationsl nambcr of factors, including Poland's encgy and climate
policy, European Union requlstions and global encray
sl anviranmental trands. A2 inbsract in hydragen a3
ey companant of the borr-carben sconamy grems, thead
i . A auedaa bt
The Law on Electromobility and Alternative Fusls, cnacted in January 2016 and upeated thereater, establishes a framework for developing altcrnative fucl infrastructare, including e o
Law on Electromability | hydrogen rafusling erations, in Paland, It sddraczes safety concems and promotas the uze of hydrogen alengeide slsctramobility ta reduce tanspartation smizsion, The i slzo ) Lo . e sots o
and Alternative Fuels cats buchnical hancirds alignad with inbernationsl RGtms ko snzurs compatibility 2rozs the Enrapran Union, BY recognizing hydrogens rol in gracning the tranzport sector and nr
providing 5 chear legal Frametrarh, the b supperts investment and development of hydrogen kechnology in Pelnd.
I Poland, in the context of kims and requistions concerning green transport senes and the uze of hydrogen, several documents and initiatives play s important role. The basic
Founding 3¢t For the hydragen scenomy i ko be the Palizh Hydrogen Ttrategy, supported by the Eurcpan Parlisment’s Albernstivs Fusls Infractructurs Directive (AFID). Peland
implameats the AFID Dircative throwgh th et on Elsatramability and alkarnativs Fudhs, recsntly updated in 2020, which breots hydrogen w2 an alveruativs fucl, Unidar thiz v, Thase itatives are part of a wider plan to reduce
Grees ransport zones hydrogen-powered vehicles can benafit From incentives such a the possibility to snter Clean Transport Zones (SET2] free of charge o sxcise duty exemptions Law amiecione el promete ki ronepent chalogiac,
The Clean Tranzpart Zonez [SCTe), ko b introduced in Poland From 2024, 3re nak anly open bo sero-emizzion vehiclez. In the initial years of SCTz, acceze will alze be given te d'::L"I::::f::;’;(:::::I::'I':"";’f?‘;I;:;’::::::;
amiszion vehicles mesting certain Eurc smizsion standardz, with diffarent minimam conditions dpending on the city. Krahdw, for sxampls, pluns b introducs the SCT From 1 July
2024 Frestrictions on $CT access: do not 3pely to vehicles belonging o zervices and vebicles uzed by people with disabi

Tear that the pol ber of years

Subject of States Year of entered

Policy Hame Short description
R&D asmouscemen
. . . o o . infrastructure
NERD iz an exccutive agency within the meaning of the Fublic Finance Act of 2T August 2008, supervized, since 1 August 2022, by the Minister of Funds and Fragional Falic b
gency 9 a P g ] 4 v ) manufacturing
gorerament f-m:an The Cantre conducts itz sckivities on the Baziz of the provizions of the Act of 30 April 2010 on the Maticnal Centrs For Research snd Developmant and the skabuter snnexed ko the i FE2 9 obBobF S R0 granks ’“"“':_“" In Force 2003 2003 Mational 15 mid RS years
programmes Drdinance of the Minister of Scisnce and Higher Education of § $eptamber 2010 on the statutes of the Mational Gentrs for Fiezcarch and Development. The functioning of the National EORE0A0E 36 "'“;‘I’I’t”g
Centre For Research and Development is also regulated by a number of executive acts and legal acts related to the implementation of programmes financed from European Funds. "‘°FL‘|E‘l"S'

Commests

Stataz Tear of Tear that the pol

y i
ammomscement entered in Force

If ~Otker
pleaze
comment

Policy Hame

An agreement to undertaks work on the development of hydrogen investments in Sanok was signe ing ceremony between the mayer of the city of Sanok, the
president of Hynfra, the president of Fibrain and the president of the Sanck Municipal Enterprise was attended by the deputy minister, Magoraaes Jarozinzka-Jedynak. The Sanck .
Hypdroges agreement o

o rofsch whichivalvas, Amang sthes tHinge, the midaricatian of tha dicicthusking £yetam and the construction of now ranswsble and hyda g based coulcss of shargy genarstion. Lslanuiperaminisliadotans: 'y, .
B= i the <ity, will bt one of the firzt such local in hest in the country, The oF the Hpdrogen Project will create 3 baze For the greement
development of ather hydrogen prajects, including the canstruction of hydragen refuelling stations for tranzport projects

In farca 2021 2021

Link/Document Type of policy  If "Other™. Statu: Year of Year that the pol Commeats

please asmouRCement

Policy Hame Short descrip!

comment

Figure 5- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Poland



2.6 Portugal

National /Regional H, Roadmaps

Policy Ham Short deccription Lisk/Docament IF "Other™, 2030 and 2050 Targets (with bazeline Stata: Year of Year that the p
please comment year) ammouacement entered in force
T TAT ST TrveTment i hydragen produeion
projectzi10% to 18% injection af green hydragen
inta natural gaz natworke
2% to 5% of green hydrogen in the industrial
= Ao Zectar's ensray conzumption
Roteire « Plaso de AgSo para o Hidrogisic «m _
Portagal. DGEG, 2013 Implement 3 green hydragen production support mechanizm? Set forth the required hydrogen regulatory hpragen i i i o i [=toss:h e e ":‘d IR
The Mationsl Hydroges Strategy (EN-H2). applications ko the Hydrogen IPCENInduztrial green hydrogen production praject in Sinez/Decarbonice the kransport zeckor/Decarbonize o priority sectar of the Basdmap A e "L‘;"“‘” “’l"h‘“'"'l’ “"“ . Planned 2020 Hatianal
Rezolugio do Conzelho de Miniztroz national industrplUze wastewster For hydrogen productiondimplement collaborative lsboratories [COLAE') @ =% green hydragen in the natienal zhipping
. o (Tt cactar's wnargy concumption
. 15% ta 2% of green hydrogen in the energy final
onzumption!300 MI Suppart For inveatment and
productionSatting up 50 to 100 hydrogen
refuclling stations/300-500 M| Reduction in
bl
Roteire « Plaso de AgSo para o Hidrogisic «m
Portagal. DGEG, 2013 o
The Hatioasl Hydroges Strategy (EN-H2). Implement 3 Hational Hydrogen Alliance 2 Stratagy Propozed 2020 Hational
Recolusio do Concelbo de M
6312020, de 141082020
PLANG NACIONAL ENERGIA E CLIMA 2021 | National Grid Backbone for HZ ion and diztribut zupporting far HaVallaye-Devalop cuztainable i 4
2030 (PNEC 2030) for the distribution and storage of green H2, supporting local needs of productions and consumption maliternalste - Sratgn R EEERmEE 20as kel
final 30 06 2023 pdf
Haticaal Actios Framework For the . .
derelopment of the altersatire Facks marke! Appratas the Hational Action Framewark For the development oF the alternative Fucls market in the tranzpart ector Stratagy In Foree 201 20m Hational
201101561055
the transport cector
Matiosal Energy and Climate Plan 2050 (PHEC
* e = ! Appraves the Mational Encrgy and Climate Flan 2050 (PEC 2030). e — ther In Force 2020 2020 Mational
harpaiiuee portugalgev pidewnlead:
ROADMAP FOR CARBON NEUTRALITY 2050 icheir oolficheiro acpry=AIEATE A b ABEEEL X
(RHc2050) LONG-TERM STRATEGY FOR CARBON NELTRALITY OF THE PORTUGLESE ECONOMY EY 2050 P ——— 0 Eoadmp 2050 2013 2013 Mational
an
Yhich Tt i dards on definitions and certification schemes for hydiogen has your country established or announced?
Policy Name nkiDocument Typt of If “Dther™, Statw: Year of Year that the Comments
please asmomncement policy entered in
comment force
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Figure 6- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Portugal




3. Questionnaire section 3- H, Project and Initiatives

3.1 Finland

Which projects exist in your country related to large-

scale hydrogen initiatives?

Potential impact on job creation n”

VALUE CHAIN COVERAGE Job profile Quoted installed capacity
2030 2050 H; WYalue Chain Areas of o " B Mifel tHzly Tonne CO:
Name Coverage expertise B ':"'T‘::l _""alf“"; avoided Production process link of reference
started —online; End-Use
It will hugely impact Sustem Design Alksline electrolizer
P2 Harjavalta project Hz PRODUCTION ta job creation by Hz PROCUCTION and 2024 (date anline) z0 FMakbilig bt N 2 filendproject]
2030 and bewond Construction
Kokkola H2 Plant Hz PRODUCTION Hz PRODUCTION | OTHER 2orid 3 Alkaline slectralyzer i olkoskLi
b mibaskitbadneasn s
W _ _ e . X .
H-Flex-E [Hydro_gn_en Flexibility: Hz PRODUCTION 0 httpehy ww e fitproje o
Electricity) i Lo (e
https:dren-
Lanhti (12.000HZ - gaz comlen/ney sllahti-
50001255 00 | Lanhi70.000- -
Nordic Ren-Gas Oy— 120060 ) y Kotka T10.000- T N
- - - - 5 CoopEration-sgresment
LahtitMikkeli/TamperedKotka Hz PROOUCTIOMN HZ PROOUCTICMN 2025 0van CH4)-Tampere (15000 Tampers TI0.000- Mobility :
HZ-35.000CH)- kbl 37,000 - for—the—
ik 2li (5. Q00HZ- ksl A1 finpish-largest-
12.000CH) = - =
inwestment
hetps: twww, greennorth,
snerguleninewslgreen-
Green Morth Energy Oy Hz PRODUJCTICMN 2026 280 E-fuels - | =
made-a-rezermation-Far
aszitecfor-itssareens
Flexen's hyde, Aland
PlugPower [Kristinankaupunkil Hz PRODOUCTIOMN 1000 <000 000
PlugPower [Forvo) Hz PRODUCTION 200 000 000
Kristinankaupunki PrX plant Hz PROOUCTION
Solar Foods Hz PRODUCTION = = —a-
Gd-millionsaranesios
SHARC - Sustainable soil
Hydrogen and Recovery of phase]
Carbon [phase 1-phase 2- online: 2025011 151 httpzithechster filproje
phase 31 202720230 phase] =153
and Recovery of Carbon 2700
(phase 11 phase]

KNaantali green hydrogen and HZz PRODUCTION HZz PRODUCTION Orher hitps: v wow . greennorth.
Ammonia plant chemicals =nergulentproject!
e T Sy — it il Figels impact i epitan oS PNy T s b |

toioboreation by Sl

Figure 7- Questionnaire Section three- H, projects and initiatives for Finland.



3.2 Spain

Which projects exist in your country related to large-scale hydrogen initiatives?
Potential impact on job creation n’
MName VAL UE CHAIN Job profile Quoted installed
COVERAGE 2030 2050 H, Value Project duration M¥el tHudy Tonne . End-Use _
Chain Areas of (Startedifinished) CO- Production process link of reference
Coverage ©S¥perntize avoided
3300 by
HYDEAL AMBITION - 20z28-
H2 PROOUCTION 2020-2025 subzequ electralyzer
SPAIN
ently 67
Gl
GREEN CRANE Hz WALLEY 2013
M3t !
KRL HYDROGEN Hz DISTRIBUTION FOR Plarmed Stam: 2023 ! End date: EFlziltﬁ:fgl HZ raduction rate: 0.5 Oither
INNOVATION CENTER MOBILITY 2024 . 2 o
capacity:
20k
Projectis developedin 2 separate Pun;laéheil Pressurize
Hz DISTRIEUTION FOR locations. Location 1: Sustem X dgas .
(A ER S MOBILITY Walidation 6271, Location 2: Sustem Eiz:;j_l storage:
‘W alidation 10421 B kb 20kg
Creating mare than
1,340 direct and mare . 15 Mtons httpe Muelcellzw orks cominew slbazque—tudiogen-
H2SAREA than B,700 indirect Dates: 2021-2024 o O o P —
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10 kglH3iday at low
ARENHA April 2020-April 2024 TMm3ihre pressure (<50 bar) and htptlarenha, el
temperature (<450 C)
H2PDRTS Hz TRANSPORT 2013-2023 httpes: hZponts sl
The project will Faver
the creation of 12
niew highly qualified . . . o
ECLOSION jobs. af which 10 are 2021-2024 -
expectedto be held [miz=lnns
b women [2022-
2024).
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Figure 8- Questionnaire Section three- H, projects and initiatives for Spain.




3.3 France

Which projects exist in your country related to large-scale hydrogen initiatives?

Mame ¥ALUE CHAIN COYERAGE Project duration Quoted Produc link of reference
2030 2050 H;: ¥alue Chain Coverage Areas of Mwel tH2{year Tonne End-Use
expertise CO:
avoided
Systemn Design httns:Helogenk? comd I I ill-builid-it:
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Construction
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Figure 9- Questionnaire Section three- H, projects and initiatives for France.




3.4 Italy

Which projects exist in your country related to large-scale hydrogen initiatives?
Potential impact on job creation n*

Name VALUE CHAIN COVERAGE Job profile Project duration Quoted installed capacity Production process link of reference
2030 2050 H; Value Chain Areas of (started ffinished) MWel tHyfy Tonne CO; End-Use
Coverage expertise avoided

hitps-//www smartenersy net/smartenergy-
electrolyser Refining develops-a-200-mwe-green-hvdrogen-plant-

n-sardinia-italy

H2 Porto T ject H2 PRODUCTION 2021-2030 Il phase from
orto lorres proj 20 0 200

10 (taranto) 20 eni.com/en-1T/media/press-

Gela and Taranto H2 Project H2 PRODUCTION electrolyser Refining -
(Gela) 10/green-hvdrog
SunsHyne PrrIJJeclISoutHZ H2 DISTRIBUTION FOR MOBILITY H2 DISTRIBUTION 2021-2030 oM i ,,,;-,‘;.sunsh-.fne.ccrr. dor.eu/sunshyne-
Corridor) FOR MOBILITY oject/
R decarbonization of Steel https:/ ina.orefen/media/press/2023/
6 year project Steel a-project

Hydra project industry using H2

Valle Peligna Hydrogen .
Vall H2 VALLEY 30 4200 Refining abruzzo-nascera-una-hydrogen-valley-oltre-
i 10N-milinni-di-=iirn-gli-invectimeanti-
. :Ig:f L d high-t " o — https://www eai.enea.it/archivio/pianeta-
onstruction ow and high-temperature ending in natura .
ENEA Hydrogen Demo Valley H2 VALLEY about 1000 d Suppl ; 0,2 | grt : P g i idrogeno/enea-hvdrogen-valley-towards-an-
and supply ol Elecriolyser ERPIEANES infrastructural-hub-in-italy.htm
Components
BRI
- 2,8MW in SMR of biomethane and . https v fnmeroup.it/h2isec hvdrogen v
H2iseO Hydrogen Valley H2 VALLEY 2020-2026 B Mobility . I_, s
Brescia/lseo CCS and electrolyser alley en/?lang=en
. https://hIv.eu/hydrogen-valleys/hvdrogen-
Hydrogen Valley South Tyrol H2 WALLEY 2014-2035 Mobility va outh-tero
Design,
- Construction, =T
Valcamonica H2 Valley H2 VALLEY TR 43 830 42 electrolyser Mobility
and Supply of
Components
IdrogenMO H2 VALLEY 400 electrolyser Other
Puglia Green Hydrogen H2 VALLEY 220 Bs:4/ _"E .scnnEn. LIL/C3s N
shccessofpuglia-hvdrosen-yallew)

Figure 10 - Questionnaire Section three- H, projects and initiatives for Italy.



3.5 Portugal

‘Which projects exist in your country related to large-scale hydrogen initiatives?
Potential impact on job creation n*
Mame VALUE CHAIN Job profile Project duration Quoted installed capacity Production link of reference
COVERAGE 2030 2050 H; Yalue Areas of (Startedifinished) Mwel Nm*  Tonne CO, process End-Use
Chain expertise Hihour  avoided
. Coverage
H2 Production 221 MT Bhrslavin, el
H2Sines.Rdam H2 PRODUCTION W& & H2 Starage = A 400 M [CO2 A Refining
H2 Distribution avaided)|
1147 direct and 2744 indirect H2 o E2F Alkaline
GreenH2Atlantic HZ PRODUCTION s [V PRODLICTION 01-12-20214 20-11-2027 100 Ktoriuear k;ocl;uﬁaDaE- Electralysis Other
Hz2 - 55 Alkaline
HZEnable HZ PRODUCTION [ [V PRODLICTION 01-01-2023 1 31122025 40 Ktoriuear M Electralysis Other
H2 150 T Alkdlire hitpsdrmadoguapo
MadoquaPower2X H2 FRODUCTION 500 V5 = A 100 ktarfyear [CO2 Electralysis [H2) Arnmonia
PRODUCTION -
of H2 avaided) Haber-Basch
H2MED H2 TRANSPORT W& M H2 TRANSPORT = 202212030 ! Other
H2 - 7 Alkaline
M-ECD2 H2 PRODUCTION 18 & ERODUCTICN 01-01-2023¢ 31-12-2025 70 Kiortyear A Electrolysis E-fuels s
canterfploadsf2 02
woo ;| DU i st
= ioni . : . in,pinatici asthidro
Galp H2 Park H2 PRODUCTION [T hiA PHDDEchloN Start production in 2025 100 tarnesty ‘DE"De;F PEM Electrolysis Fiefiring P ——
ear of H2 !
sadivalent ezl -milhnesdas
HZ Froduction H Frodlction E .
HyTagus Cluster Hz Storage M R Hz Storage - A (7 [T A Cther H
H2 Distribution HZ Distribution, H
Green Hydrogen Yalley [Sines H2G H2 - 17 Py "
Valley) H2 PRODUCTION W& & PRODUCTION 01-07-2022¢ 30-06-2025 925 M MA HEYO electralyser Iobility
Galileu G H2 Vall Hz2 PRODUCTICON S [ [n2 = COD 02 2026 380 A A Alkaline E-fuel
altleu reen alley PROCIUCTION Electrolysis s
FEELEE GF P HwET 2
. Hz2 - _— 916 Alkaline Industry, Gas grid "
Aveiro Green H2 Valley Hz PRODUCTION S A PRODUCTICON COD beginning of 2027 100 ps H2 A Electrolysis [ b =i gen-va _gy;i_ laveirg
Plakility e lny
H2 Production H2 Blending i tural httpsveny, ren, pipt
REN H2 YALLEYS H2 Storage N M : A NA M M M enAnG I NSNSl 992 L aliviclaridases-
W2 Ditribut FRODUCTICN pipelines "
istribution [EN0vaYEs
httpsfensrguness,
. . H2 - -
Hyperion H2 Setibal H2 PROCUCTION A W& FRODUCTION MA 75 15k M Cither cAencleisch:
i i H2 - " 12- 10 " i B e
Moving2Neutrality H2 PROCUCTION 500 to 600 W& FRODUCTION 01-01-2022 1 31-12-2025 100 Klorfyear 952k of GHG M obility el
. H2 PRODUCTION H2 - 12.48 " hitps: e bioref-
H2Driven Wiothanol Produdtion A I FRODLICTION 01-10-2022 1 31-12-2025 30 Kiariypear 105k A Iobility -
httpa vy, apren, pif
H2 . 48 .
SABOR MOGADOURO Hz PRODUCTION S [ PRODLICTION M 40 ktorduear A Ty obilit TS
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Figure 11- Questionnaire Section three- H, projects and initiatives for Portugal.



3.6 Poland

Which projects exist in your country related to large-scale hydrogen initiatives?

Potential impact on job creation n*

Name VALUE CHAIN COVERAGE Job profile Project duration Quoted installed capacity Production process link of reference
2050 H, Value Chain  Areas of expertise  (Started/finished) MWel Nm? Tonne CO; End-Use
Coverage Hafhour avoided
ORLEN - Hyd Eagle (PLO2 HZ PRODUCTION PRIMARY ENERGY OTHER Oth
=Tl Ez 2 SOURCING &
releases/202 En_preze
ntacia Hydrogen final pdf.coredow
nload.pdf
[content/dam/i
PRIMARY ENERGY | Research and sbout.
IPCEl Hy2Use H2 PRODUCTION Other
SOURCING Development e
releases/202 En_preze
electrolysis ntacia_Hydrogen final pdf.coredow
Synthos - Development and P — 4
demonstration of hydrogen generation H2 PRODUCTION H2 PRODUCTION Vscem . s'f_n an Other
technology - IPCEI Hy2Tech anstruction
electrolysis
SMW /climate.ec.europa.eu/’
Green H2 H2 PRODUCTION H2 PRODUCTION Subsequently PEM electrolysis E-fuels iles/2023-
50 MW) zepak en.pdf
Design,
C tructi d
Amber H2valley H2 VALLEY S IEAEDL
Supply of
Components
Design,
- Construction, and R
Lower Silesian Hydrogen Valley HZ VALLEY Started in 2021
Supply of
Components polsce/
/h2poland. eufen/catepories/
System Design and v Vi blic-
Silesian H2 Valley HZ VALLEY & g . ——
Construction perception/doliny- doro
polsce/
Design, 2poland.eufen/categories/
" Construction, and ) hydrogen-va
Greater Polish Hydrogen Valley H2 VALLEY started in 2021 R
Supply of perception,/doliny
Components polscef
P T R T 1
. System Desi d hydrogen-v blic-
Mazovian Hydrogen Valley H2 VALLEY LA 5|g_n an cae.n ? R
Construction perception,/doliny
Design, 2poland.eufen/categories/
i ydrogen-va ublic-
Subcarpatian Hydrogen valley HZ VALLEY Construction, and L |
Supply of perception,/doliny
Components polsce/

Figure 12- Questionnaire Section three- H, projects and initiatives for Poland.



4. Questionnaire section 4- H, training offer benchmarking

4.1 Finland

University Name / Training Provider
Name

Vaasa University of Applied Sciences

\ How much is the topic H2
covered in the course?

5 (total coverage)

Hydrogen and Electric
Systems, Master of
Science (Technology)

Introduction to
hydrogen economy

Links to the
course/programme

https:/fwww.vamk fifen/hank

e/hvdrogen-economy

https://fwww.aalto fi/en/stud
y-options/hydrogen-and-
electric-systems-master-of-
science-technology

https://fitech.io/en/studies/i
ntroduction-to-hvdrogen-
economy/




Tampere University Geopolitics of

Hydrogen as fuel in

Vaasa University
combustion engines

Hydrogen production

University of Oulu
and storage
University of Iyvaskyls and materials in
sustainable hydrogen
_________________________ oducti
. . FITech Hydrogen
Turku University
Y project course
FITech and Jotpa programme ral cou on

hydrogen sector

5 (total coverage)

5 (total coverage)

5 (total coverage)

5 (total coverage)

5 (total coverage)

Figure 13- Questionnaire Section four- H, training offer benchmarking for Finland.
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atalvtic-processes-and-
materials-in-sustainable-

-/ Hitech.io/en/studies/fi
tech-hvdrogen-proiect-

https://fitech.io/en/studies/?

fit course tvpeszupcoming

orderby=start date&fit topic
=4167




4.2 Spain

Fuel cells [ztationary and transpart applications, service stations). Mod 6. Safety, standardization
and opportunities.

T TTTMUSTERT T T

MU, UPC, URY, UPY-EHU, UNIZAR, INTERUMIVERSITARIO DE

EOI. FHA, SOM

BOECTS, during 2 years, for praffessionals that aim to gain knowledge on the hudragen technalagy.

FORMACION Maodulez are: HZ production, HZ storage, T&D, HZ transformation, HZ application and HZ market.
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| | | | | | |
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i Mame i e i i savered i i i i caniam e AL FL B2 ¥ life-long-
1 | 1 , the course P | 1 | learning
| I | ' I | I
| | | | | | |
| I | ' I | I
| | | | | | |
! ! ! ! ! S manths training. B madules covering all the value chain of hydrogen and its aplications. Mod. 1. ! !
! ! ! ! ' Fundamentals and markets: green hudrogen. Mod. 2. Hydrogen production [fuels, electralysis, ! I

1 ! Ariema ! ! CursoH2 ! ! electralyzers). Mad. 3 (Hudragen logistics: storage, pow er to gas, compressors, distribution). Mad 4. ! ! =

| | | | | | |
A : r - - r .
| | | | |
| I | I |
| | |

1 Spain

150 h blended format. CONTEMNTS: i
Module T: Intreduction and context |
Maodule 2: Current situation of Hydragen i
Madule 3: Hydrogen value chain: Production: From fosszil fuels or by electrolysziz. Storage: Storage 1
technologies!Hydrogen compression; Transport; Commercialization |
Module ¢: Production technologies. Types of Electrolyzers . 1
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|
|
|
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|
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i Escuela de Organizacidn Industrial Executive programin
. (EOD areenhydragen Madule 6: Safety Management in Hydrogen Prajects: Security challenges posed by Hudrogen.

! Safety management in Hudrogen prajects: generation, storage., distibution, hudrogen plants....

1 Madule 7: Technical viability of Renew able Hydragen projects: Design of a typical renewable

! hudragen installation.

i Madule 8: Econamic viability of Renew able Hydrogen projects: Financing of renew able hudrogen
| projects.

150 b, BECTS. on-line. & modules covering all the value chain of hydrogen and its aplications. Maod.
1. Fundamentals and markets: green hydrogen. Mod. 2. Hudragen production (fuels, electrolusis,
electrolyzers). Mod. 3 (Hydrogen logistics: storage, power to gas, compressors, distribution). Mod 4.
Fuel cells [stationary and transpart applications, service stations). Mod B. Safety, standardization
and opportunities.

+ Hudragen processes and |
|fuel cells (FROCESOS OE |
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Course: Hudrogen
technologies
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economiadel hidrdgena
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Asociacion Gallega del Hidrégeno
[AGH2) ¥unta de Galicia

|
~ 1 "Asociacién Gallega del Hid
| (AGHZ) Xunta de Galici.
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Figure 14- Questionnaire Section four- H; training offer benchmarking for Spain.



4.3 France

University Name / Training Provider
Naome

Course/programme title

How much is the topic H2 covered in
the course?

BTS Industriel H2

BTS Maintenance des systémes de
production coloré H2

BTS Maintenance des systémes de
production coloré H2

Licence Pro MSE - Maintenance des
systémes energetiques - coloration H2

BUT Métiers de |a transition et de
I'efficacité Energétiques - management
de
I'énergie pour le batiment et 'industrie
- = HUT WIETIE Sae T FHSI TR BLwe T

I'efficacité Energétiques - réalisation dﬁ!

installations énergétiques pour le
batiment

______ JRSPIRL T LV R -

Master Automotive Engineering for
Sustainable Maobility

Dipléme d'ingénieur - Electronique et
systémes numériques

Master Energie

Eénergétique

Master CMI Energie-hydrogéne efficacité !
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Links to the
course/programme
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n-gualifiante/technicien-su-
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https://www emfor-
bfc.org/formation/structure/
176-ly-
cee-germaine-tillion

bfc.org/formation/structure,
7463-ly-
cee-pustave-eiffel

https:/fwww emfor-
bfc.org/formation/structure/

4792-ly-
cee-joseph-fourier
https://tformation-industries-
fcfr/ieunes-appren-

tis/trouver-ma-

frrmatinn fnrmatinn-

iut-longwy.univ-
lorraine fr/but-mt2e/

lut-longwy.univ-
lorraine.fr/but-mt2e/

iut-longwy.univ-
lorraine fr/but-mt2e/
https:/fwww isat fr/formatio
ns/masters/master-sutomo-
tive-engineering-for-
sustainable-mobility
https://esirem.u-
bourgogne frielectronique-
systemes-nu-

merigues
LD/ F 1T (I LT LU=

fcomte fr/master/energie-
ENEr-
MR F TG R E TG U=
fromte fr/cmi/energie-
hvdroge-
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life-long-learning
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14 Univeristé de lorraine | France 1 cs H 4 | H2 Production
| | | Procédés | |
------
] | | Master Energie parcours Mécanique et ! | ] |
15 Univeristé de lorraine | France ] elen a | 4 | H2 Production H2 Production ] -

Automatique - parcours Intelligence-
Mesures Energét'lques pour Energ'les
Nouvelles

SCIFA France Final Uses rrai onte ter- Final Uses

eea#fimeen

Figure 15- Questionnaire Section four- H; training offer benchmarking for France.

4.4 Italy
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Figure 16- Questionnaire Section four- H, training offer benchmarking for Italy.
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| How much is
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This annex presents the analysis of the finding from the fourth section of the questionnaire, which focuses
on the national hydrogen training landscape. The complete list for each country studied is reported in the
Annex 1-State of Art Questionnaire.

The idea behind this study is mapping the existing hydrogen training offerings in the various countries under
study. This allows a comparison and an analysis of the different training offer that allow us to understand
what is lacking and where intervention is needed for improvement.

1. Methodology

The methodology used, like the other sections of the questionnaire, employs a mixed-type format, combining
open-ended questions with free responses and closed-ended questions with predefined responses within
specific boxes. This approach facilitates the collection of both qualitative information through open responses
and quantitative information through structured responses in the boxes.

The question posed is:
What is the current status of the national hydrogen training offer in your country?

This question is accompanied by a series of boxes intended to gather specific information about training
offerings, such as:

- University Name / Training Provider Name: The name of the institution or organization providing the
course.

- Course/programme title: The title of the course.

- How much is the topic H2 covered in the course? — This assesses the extent to which the hydrogen
topic is covered within the course, using a scale from 1 to 5, where 1 indicates minimal coverage and
5 indicates comprehensive coverage.

- Description: A brief description of the course.
- Links to the course/programme: This requires a hyperlink to the course training webpage.

- Which area does it contain : This question aims to identify the main topics covered by the course in
the hydrogen field from a list provided, including energy vector, H2 production, H2 storage, H2
distribution, final uses, and various combinations thereof.

- EQF Level: The European Qualifications Framework (EQF) categorizes qualifications into different
levels, ranging from 1 to 8, with 1 being the lowest and 8 the highest. Different ranges have been
proposed to categorize the training offerings.

- EQF Range “03-05":

v' EQF-03-04: Programmes desighed to complete lower secondary education (ISCED level 2 —
EQF level 3) in preparation for tertiary education, or to provide knowledge and skills relevant
to employment, or both.!

1 https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=U



https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=U

v' EQF 05 short-cycle tertiary education designed to provide participants with
professional knowledge, skills and competences. Typically, short-cycle, tertiary
education programmes are practically based, occupation-specific and prepare students to
enter the labour market; however, these programmes may also provide a pathway to other
tertiary education programmes; academic tertiary education programmes below the level
of a bachelor programme or equivalent are also classified as ISCED level 52

- EQF range “06-08"3: Programmes of education and training that build on secondary education,
providing learning activities in specialized fields at a high level of complexity and specialization.
Tertiary education includes what is commonly understood as academic education but also includes
advanced vocational or professional education; there is usually a clear hierarchy between
qualifications granted by tertiary education programmes:

- Level 6: bachelor or equivalent level.
- Level 7: master or equivalent level.
- Level 8: doctoral or equivalent level.

- Lifelong learning*: Any learning activity undertaken throughout life in a formal, non-formal or
informal setting, which results in improving knowledge, know-how, skills, competences and
qualifications for personal, social or professional reasons.

2 https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=S

3 https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary/tritobathmia-ekpaideysi-kai-katartisi-epipeda-5-eos-8-tis-isced-
epipeda-6-e0s-8-toy-epep

4 https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=L



https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=S
https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary/tritobathmia-ekpaideysi-kai-katartisi-epipeda-5-eos-8-tis-isced-epipeda-6-eos-8-toy-epep
https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary/tritobathmia-ekpaideysi-kai-katartisi-epipeda-5-eos-8-tis-isced-epipeda-6-eos-8-toy-epep
https://www.cedefop.europa.eu/en/tools/vet-glossary/glossary?letter=L

2. Benchmarking H2 Training Offer: -Statistical Analysis

The data collected in the fourth section of the questionnaire were analyzed in statistical terms principally

comparing the number of courses dedicated to hydrogen on a country-by-country basis, their EQF level, and
their main focus areas.

In total, 95 courses were identified across the six countries, with Italy and Portugal showing a higher
representation compared to others.
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Figure 1Training courses distribution across the six countries within the H2Excellence
consortium.
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Figure 2 Training courses level distribution.

Regarding the EQF level of the courses, 47.3% fell into the "06-08" range , which encompasses
programs of education and training building on secondary education, offering specialized
learning activities at a high level of complexity and specialization. Meanwhile, 38.2% were



categorized under "life-long-learning," indicating learning activities aimed at improving
knowledge, know-how, skills, competencies, and qualifications for personal, social, or
professional reasons.

Figure 3 illustrates the distribution of courses across different thematic areas. The majority of
the mapped courses provide comprehensive training on H,, totaling 29 courses.
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Figure 3 Distribution of the training courses based on the thematic area of H..

3.Benchmarking H; Training Offer: Aligning Training
Programs with Job Profile Requirements

The data collected from this survey in the various COVE’s countries will be further analyzed by ISQ, the leader
of the WP, to map and align their analysis on the main job roles and related training requirements in the
hydrogen sector with the training offerings collected within our study. Specifically, ISQ, based on the data
obtained from a study conducted by Willem Hazenberg Mba Eur Ing Ri (2023)®, has identified 133 professions
of highest priority according to the hydrogen value chain and the objectives of the H2Excellence project, as
presented in Table 1. Such data has been validated by 121 stakeholders worldwide through an online
guestionnaire, as the objective of task 2.3, and will be extensively presented in the dedicated deliverable.

Table 1. Required professions along the H2 value chain and their corresponding EQF level training
Chemical engineer (EQF 6-8)
Designer and project engineer hydrogen fuel station (EQF 6-8)

5 COMPETENCIES NEEDED FOR HYDROGEN IN THE INDUSTRY AND NETWORK A Paper submitted to THE FACULTY OF NEW ENERGY
BUSINESS SCHOOL IN CANDIDACY FOR THE DEGREE OF POST-HBO HYDROGEN SPECIALIST- Willem Hazenberg Mba Eur Ing Ri- Thesis
work- April 2023- DOI:10.13140/RG.2.2.12146.17608



Educators and teachers for all positions (EQF 6-8)

Energy Planner (EQF 6-8)

Engineer for automotive power electronics with fuel cells (EQF 6-8)

Fuel cell designer (EQF 6-8)

Fuel cell engineering (EQF 6-8)

Fuel cell vehicle development engineer (EQF 6-8)

Gas Engineer (EQF 6-8)

Hydrogen energy engineer (EQF 6-8)

Hydrogen energy system operations engineer (EQF 6-8)

Hydrogen fuel station manager (EQF 6-8)

Installation, operations, engineering and management manager hydrogen power plant (EQF 6-8)
Plant Manager - electrolysis (EQF 6-8)

Driver of a hydrogen tube trailer/tanker truck (EQF 3-5)

Electrician hydrogen vehicle (EQF 3-5)

Electrolyzer Technicians (EQF 3-5)

Fire department specialist (EQF 3-5)

Fuel cell manufacturing technician (EQF 3-5)

Fuel cell power systems operator and instructor (EQF 3-5)

Fuel cell retrofit installer (EQF 3-5)

Fuel cell technicians (EQF 3-5)

Fuel cell testing technician (EQF 3-5)

Hydrogen Dispenser Technicians (EQF 3-5)

Hydrogen energy system installer (EQF 3-5)

Hydrogen energy technician (EQF 3-5)

Hydrogen Process Operator Specialist (EQF 3-5)

Maintenance Technician: Compression (EQF 3-5)

Plant builder - electrolysis (EQF 3-5)

Production and assembly of electrolysers, fuel cells and components (EQF 3-5)
Stationary applications (fuel cell) plant builder (EQF 3-5)

Technician backup energy system with fuel cell (EQF 3-5)

Automation Engineer (EQF 6-8)

Compression Specialist (EQF 6-8)

Electromechanical engineer (EQF 6-8)

Engineer modeling hazardous phenomena (EQF 6-8)

Engineers Electrical (EQF 6-8)

Hydrogen systems safety researcher and analyst (EQF 6-8)

Explosive atmospheres (ATEX) equipment repairman (EQF 3-5)

Chemistry technician (EQF 3-5)

Control room operator (EQF 3-5)

Hydrogen fuel transporter - driver (EQF 3-5)

Hydrogen pipeline construction worker (EQF 3-5)

Hydrogen Process Operator Specialist, including Supervisory Control and Data Acquisition - SCADA (EQF 3-5)
Power plant operators (EQF 3-5)

Automation technology electronics technician - Industry and trade (EQF 6-8)
Fluid engineer (EQF 6-8)

Occupational specialist in the field of distribution network technology (EQF 6-8)
Commissioning Technician (EQF 3-5)



Electrical and process technician (EQF 3-5)

Electrician - Industry and trade (EQF 3-5)

Incident commander fire department (EQF 3-5)

Chief Operating Officer (EQF 6-8)

Chief Technical Officer (EQF 6-8)

Hazardous materials management specialist (EQF 6-8)
Hydrogen systems program manager (EQF 6-8)
Inspectors for in service pressure equipment (EQF 6-8)
Installation engineer for piping systems (EQF 6-8)
Manager emission reduction credit portfolio (EQF 6-8)
Metrology engineer (EQF 6-8)

Operations engineer - site manager (EQF 6-8)

Pipeline Engineer (EQF 6-8)

Policy analyst and hydrogen fuel sales (EQF 6-8)
Process Safety Engineer (EQF 6-8)

Production Planner (EQF 6-8)

R&D program manager (EQF 6-8)

R&D researcher/engineers (EQF 6-8)

Reservoir Technologist (EQF 6-8)

Security Managers (EQF 6-8)

Certifiers of equipment (EQF 3-5)

Company fireman/woman - Industry and trade (EQF 3-5)
Gas fitters (EQF 3-5)

Gas Technician (EQF 3-5)

Industrial maintenance technician (EQF 3-5)

Industrial mechanic - Industry and Trade (EQF 3-5)
Installation technician for piping systems (EQF 3-5)
Laboratory Technician (EQF 3-5)
Maintenance/operational technician (EQF 3-5)
Mechanical engineering fitters (EQF 3-5)

On site emergency teams (EQF 3-5)

Pipeline builder (EQF 3-5)

Pipeline Technicians (EQF 3-5)

Process technician (EQF 3-5)

Safety Managers (EQF 3-5)

Safety Testing Officer (EQF 3-5)

Service rig crew (EQF 3-5)

Station operators - compression (EQF 3-5)

Tank and equipment manufacturer (EQF 3-5)
Technical occupations, including pressure vessels, etc. (EQF 3-5)
Building Inspector (EQF 6-8)

Business developer/business manager (EQF 6-8)
Electrochemical engineer/electrochemist (EQF 6-8)
Engineer civil (EQF 6-8)

Facilities Engineer (EQF 6-8)

Facility maintenance planner (EQF 6-8)

Infrastructure and general systems integration (EQF 6-8)



Infrastructure planner/project manager (EQF 6-8)

Innovation Manager (EQF 6-8)

Installation Manager (EQF 6-8)

Maintenance planner (EQF 6-8)

Material engineer (EQF 6-8)

Materials Specialist (EQF 6-8)

Mechanical engineer (EQF 6-8)

Networking engineer (EQF 6-8)

Operational safety/risk/Quality, Health, Safety and Environment engineer (EQF 6-8)
Power electronics engineer (EQF 6-8)

Production Engineer (EQF 6-8)

Production Supervisor (EQF 6-8)

Project manager for standardization and regulation (EQF 6-8)
Renewable interconnections specialist/ Systems integration specialist (EQF 6-8)
Service engineer (EQF 6-8)

Storage and renewable energy planner/project manager (EQF 6-8)
Test engineer (EQF 6-8)

Welding Engineer (EQF 6-8)

Boiler builder (EQF 3-5)

Installation builder/network builder - electricity and gas (EQF 3-5)
Installation technician - Industry and trade (EQF 3-5)

Maintenance professionals: electrical, electromechanical, instrumentation & control, mechanical
engineering (EQF 3-5)

Mechanic/Assembler (EQF 3-5)

Mechanical operator (EQF 3-5)

Mechanical technician (EQF 3-5)

Non-destructive (NDE) inspector and technician (EQF 3-5)
Operator automated production line (EQF 3-5)

Pipe fitter/pipeline contractor (EQF 3-5)

Pipe fitter/steam fitter (EQF 3-5)

Process Operator (EQF 3-5)

Production line operator/technician (EQF 3-5)

Service Technician (EQF 3-5)

Shift fire chief (EQF 3-5)

Test Technician (EQF 3-5)

Vehicle Inspectors (EQF 3-5)

Welder (EQF 3-5)

Welding Inspector (EQF 3-5)

As evident from the presented table, the primary occupational categories primarily fall into two EQF level
ranges of the project, namely "03-05" and "06-08". In this questionnaire, we have collected 95 courses.
Among them, 16 courses align with the training requirements identified by the 1SQ study for EQF 03-05
range, while 52 courses align with the EQF 06-08 range.



