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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 yields 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 CO2 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.1 

 

 

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://www.energypolicy.columbia.edu/publications/national-hydrogen-strategies-and-roadmap-tracker/ 
 

https://www.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 (Italy, 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: 

• 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. 

• 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. 

• 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. 

• 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. 

• 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 (KPIs): 

✓ #Assessed hydrogen roadmaps: at least 10 (comprising national and regional 
hydrogen roadmaps); 

✓ #Identified 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. 



 

pag. 9 

 

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.  

✓ 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. 

✓ 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. 

✓ 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. 

✓ 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. 

✓ 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. 



 

pag. 10 

 

 

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 
question 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 “H2 Project and Initiatives” consists of one question, related to 
collect information to large scale project, and other initiatives on H2 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 H2 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 chain2 

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 Europe3, 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"4 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" initiative5, 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 "IPCEI 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 "IPCEI 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://www2.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 

 

https://h2perform.de/en/value-chain/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0301
https://www2.deloitte.com/ce/en/pages/about-deloitte/articles/ce-fit-for-55-package.html
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_3131


 

pag. 15 

 

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 1st, 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 Market6 respectively, illustrating the breadth and depth of 

efforts aimed at realizing Europe's hydrogen ambitions. 

 

 

6https://www3.weforum.org/docs/WEF_Accenture_Enabling_Measures_Roadmap_for_Renewable_Hydrogen_Europe_20
23.pdf 
 

Figure 3 Policies supporting the EU Renewable Hydrogen Market. 

https://www3.weforum.org/docs/WEF_Accenture_Enabling_Measures_Roadmap_for_Renewable_Hydrogen_Europe_2023.pdf
https://www3.weforum.org/docs/WEF_Accenture_Enabling_Measures_Roadmap_for_Renewable_Hydrogen_Europe_2023.pdf
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3.2 National and regional roadmaps for H2 market development 

 

3.2.1 France 

 

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)7 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. 

• 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 Hydrogen8 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-l-
hydrogene-decarbone-france 

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

https://www.ecologie.gouv.fr/programmations-pluriannuelles-lenergie-ppe
https://www.entreprises.gouv.fr/fr/strategies-d-acceleration/strategie-nationale-pour-developpement-de-l-hydrogene-decarbone-france
https://www.entreprises.gouv.fr/fr/strategies-d-acceleration/strategie-nationale-pour-developpement-de-l-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 Hydrogène”9 released 
a comprehensive study titled 'A roadmap for an ambitious hydrogen strategy,' delineating two 
scenarios dedicated to the H2 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 Hydrogen10, 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”11 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/ 
10https://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/plaquette-h2-2023-gb.pdf 

https://www.france-hydrogene.org/
https://hsfnotes.com/energy/2021/02/12/recent-developments-in-the-french-hydrogen-sector-the-draft-hydrogen-ordinance/
https://hsfnotes.com/energy/2021/02/12/recent-developments-in-the-french-hydrogen-sector-the-draft-hydrogen-ordinance/
https://aer-bfc.com/wp-content/uploads/2024/01/plaquette-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 roadmap12 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 roadmap13 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 CO2 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%20Hydrogène_EN.pdf 
13 https://www.bdi.fr/wp-content/uploads/2020/03/DeploymentOfRenewableHydrogenBrittanyRoadmap2030.pdf 

https://entreprises.nouvelle-aquitaine.fr/sites/default/files/2022-05/Feuille%20de%20route%20Hydrogène_EN.pdf
https://www.bdi.fr/wp-content/uploads/2020/03/DeploymentOfRenewableHydrogenBrittanyRoadmap2030.pdf


 

pag. 19 

 

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 H2 in Poland, is explained in the Polish National Hydrogen Strategy14 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 

 

https://www.gov.pl/attachment/06213bb3-64d3-4ca8-afbe-2e50dadfa2dc


 

pag. 20 

 

- 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: 

- A regulatory framework for hydrogen as an alternative fuel in transport. (planned for 

2021) 

- A legislative 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 203015, 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" project16 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 
 

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
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
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”17 (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”) 2021-203018, the Draft Law on Climate Change and Energy 

Transition19, the Long-Term Decarbonisation Strategy 205020, and the Energy Storage Strategy21. 

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: 

 • 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%20on%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 

https://www.miteco.gob.es/content/dam/miteco/es/ministerio/planes-estrategias/hidrogeno/h2executivesummary_tcm30-513831.pdf
https://www.miteco.gob.es/content/dam/miteco/es/ministerio/planes-estrategias/hidrogeno/h2executivesummary_tcm30-513831.pdf
https://www.miteco.gob.es/es/prensa/pniec.html
https://commission.europa.eu/projects/entry-force-law-climate-change-and-energy-transition_en#:~:text=The%20Law%20on%20Climate%20Change,100%25%20renewable%20electricity%20system
https://commission.europa.eu/projects/entry-force-law-climate-change-and-energy-transition_en#:~:text=The%20Law%20on%20Climate%20Change,100%25%20renewable%20electricity%20system
https://www.miteco.gob.es/content/dam/miteco/es/prensa/anexoelp2050_tcm30-516147.pdf
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 6/202222, 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)23, 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 León in Garray (Soria), 
Catalonia, Mallorca, Cartagena, Puertollano, Extremadura, Valencia and two valleys in Andalucía, more 
specifically in Huelva and Algeciras. 

Roadmap for Basque region:  

The Basque Hydrogen Strategy24, 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 

https://www.lamoncloa.gob.es/consejodeministros/resumenes/Documents/2023/100123-Presentacion_hidrogeno-verde-reforma-mercado-electrico-UE.pdf
https://www.lamoncloa.gob.es/consejodeministros/resumenes/Documents/2023/100123-Presentacion_hidrogeno-verde-reforma-mercado-electrico-UE.pdf
https://www.engie.es/aprobado-el-sistema-de-garantias-de-origen-para-gases-renovables/
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 Region25 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: 

• 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 

 

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
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 H2; 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  

 

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 Finland26 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 

 

https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
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 Plan27 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 Strategy28 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 

 

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
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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 Strategy29  was enacted by Council of Minister’s resolution 63/2020, of 14 

August 2020, in alignment with the 2050 Carbon Roadmap for carbon Neutrality30 (RNC 2050) and 

the 2030 National Energy and Climate Plan31 (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 

 

https://kig.pl/wp-content/uploads/2020/07/EN_H2_ENG.pdf
https://www.portugal.gov.pt/download-ficheiros/ficheiro.aspx?v=%3D%3DBAAAAB%2BLCAAAAAAABACzMDexBAC4h9DRBAAAAA%3D%3D
https://www.portugal.gov.pt/download-ficheiros/ficheiro.aspx?v=%3D%3DBAAAAB%2BLCAAAAAAABACzMDexBAC4h9DRBAAAAA%3D%3D
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. 

- 50 to 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 scheme32 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)33 

to boost the development of the hydrogen sector in the country and incentivize investments. 

Additionally, Portugal signed an international agreement with Morocco34 in the same year, 

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 

https://hydrogen-central.com/hydrogen-policy-portugal-announces-support-scheme-renewable-hydrogen-icis/
https://www.eib.org/en/press/all/2021-117-the-eib-partners-up-with-the-portuguese-republic-to-accelerate-investments-in-the-hydrogen-sector
https://www.eib.org/en/press/all/2021-117-the-eib-partners-up-with-the-portuguese-republic-to-accelerate-investments-in-the-hydrogen-sector
https://northafricapost.com/47322-morocco-portugal-sign-agreement-to-boost-cooperation-in-green-hydrogen-field.html#google_vignette
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/202235,18th April- which approves measures for the simplification of the production 
of energy from renewable sources;  
 
-Decree Law 72/202236,19th October- alters measures for the implementation of initiatives for the 
production and storage of energy from renewable sources; 
 
-Decree Law 11/202337, 10th February- simplifies procedures  for environmental licensing; 
 
-Decree Law n.º30/202338, 13th 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. 

 

3.2.6 Italy  

 

According to the Integrated National Energy and Climate Plan (“PNIEC”)39, 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”40. 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”)41, 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 
40https://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 

https://data.dre.pt/eli/dec-lei/30-a/2022/04/18/p/dre/pt/html
https://data.dre.pt/eli/dec-lei/11/2023/02/10/p/dre/pt/html
https://www.mimit.gov.it/images/stories/documenti/PNIEC_finale_17012020.pdf
https://www.mimit.gov.it/images/stories/documenti/Strategia_Nazionale_Idrogeno_Linee_guida_preliminari_nov20.pdf
https://www.governo.it/sites/governo.it/files/PNRR.pdf


 

pag. 30 

 

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 CO2 

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, 201842, 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"43, 

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) 44for 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: H2 Valley in South Tyrol, H2ISEO, H2MO, Puglia 

Green H2 Valley and Enea Casaccia H2 DEMO Valley.  

Piedmont region hydrogen roadmap:  

The Piedmont roadmap for hydrogen45, 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 

 

https://www.gazzettaufficiale.it/eli/id/2018/11/05/18A07049/sg
https://www.gazzettaufficiale.it/eli/id/2023/04/21/23A02439/sg
https://www.mase.gov.it/sites/default/files/Archivio_Energia/Archivio_Normativa/dm_224_14-07-2023_garanzie_di_origine.pdf
https://www.mase.gov.it/sites/default/files/Archivio_Energia/Archivio_Normativa/dm_224_14-07-2023_garanzie_di_origine.pdf
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 Italy'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. 

 

 

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 H2Valleys in Europe as crucial demonstrators of the hydrogen 

ecosystem, and to the H2 job creation market in Europe.  

All projects mapped in this study are documented in Section 3 of the Questionnaire titled "H2 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 projects46 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. 

 

 

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. 

 

46https://workdrive.zohoexternal.com/external/e8593d6c9f0f334455ec8adcdc28573fadbd5216e15f550f7f623
11e0f3206b3 

 

Figure 6 Top ten European countries in terms of the number of green hydrogen projects. 

https://workdrive.zohoexternal.com/external/e8593d6c9f0f334455ec8adcdc28573fadbd5216e15f550f7f62311e0f3206b3
https://workdrive.zohoexternal.com/external/e8593d6c9f0f334455ec8adcdc28573fadbd5216e15f550f7f62311e0f3206b3
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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%). 

 

 

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 H2/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 "H2 Project and R&D Activities”. 

4.2.1 Portugal 

 

 

 

 

Project Name Madoqua P2X 

Promoter Name 
                                Madoqua Ventures  

  

Project Type H2 production- NH3 production 

Production category       Electrolyser- Haber-Bosch process (NH3) 

End-use category industrial 

Location Sines  

Capacity  1GW-150.000 tH2/y and 300,000 tNH3/y 

 

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://madoquapower2x.com/ 
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Figure 10  Schematic representation of the MadoquaP2X project. 

 

 

 

Project Name H2MED 

Promoter Name 
EEnagas, 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 /. 

Description 

The H2med project is a transnational initiative to interconnect the hydrogen 
networks of the Iberian Peninsula to Northwest Europe, enabling Europe to be 
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/ 

https://h2medproject.com/the-h2med-project/


 

pag. 38 

 

 

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/ 

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

 

 

 

 

 

Project Name H2V( Vigneux- Dunkerque-Marseille Fos-Thionville- Illange- 
Valenciennes- Saint- Clair-du Rhône- 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 tH2/year 
 

Description H2V is developing green hydrogen gigafactories in France and Europe.. 

website/link https://h2v.net/les-projets/ 
 

https://h2v.net/les-projets/
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4.2.3 Poland 

 

 

Project Name Amber H2 Valley 

Promoter 

Name ORLEN GROUP 

  

Project Type Production-Storage-Distribution-Utilization 

Production 

category       Electrolyser 

End-use 

category Mobility- Industrial 

Location Gdynia City 

Capacity   
4,000 T/year 

Description 

Amber Hydrogen Valley aim is an activation of the long-lasting hydrogen economy in 
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, industry, 
energy). 

website/link https://h2v.eu/hydrogen-valleys/amber-hydrogen-valley 

Figure 13  Schematic representation of the H2V projects. 

https://h2v.eu/hydrogen-valleys/amber-hydrogen-valley
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Figure 14  Schematic presentation of the Amber H2 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  

Description 
Hydrogen Eagle is a staged, comprehensive infrastructure project which aims 
to establish production, transport and distribution capacities for zero/low-
emission hydrogen. 

website/link 

 https://www.orlen.pl/content/dam/internet/orlen/pl/en/about-
company/media/press-
releases/2021/obrazy/Orlen_prezentacja_Hydrogen_final.pdf.coredownload.
pdf 
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Figure 15  Schematic presentation of Hydrogen Eagle project. 

 

 

4.2.4 Italy 

 

 

 

Project  SunsHyne Project (SoutH2 Corridor) 

Promoter Name Snam Rete Gas S.p.A. 

  

Project Type Infrastructure- H2 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 MtH2/y from Africa to Europe 

Description 

The project includes the construction of an Italian backbone 
for the dedicated transport of H2 to supply the H2 Italian and 
European demand by connecting production plants and 
import infrastructures to final demand and neighbour 
countries...  

website/link https://www.sunshynecorridor.eu/sunshyne-project/ 
 

https://www.sunshynecorridor.eu/sunshyne-project/
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Figure 16 Schematic presentation of the Italian route planned by the SunsHyne project. 

 

 

 

Name Gela and Taranto H2 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) 

Description 

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 IPCEI Hy2Use.The project involves 
installing electrolyzers at two locations: one in Gela, Sicily, with a capacity 
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. 

website/link 
https://www.eni.com/en-IT/media/press-release/2022/10/green-
hydrogen-projects-gela-taranto.html 
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Figure 17 Gela and Taranto refineries designated as production sites for H2 

 

4.2.5 Spain 

 

Name Catalina Project 

Promoter Name Copenhagen Infrastructure Partners 

  

Project Type H2 production 

Production 

category       Electrolyzer 

End-use category Industry- (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 H2/y 

Description 

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

https://catalinaptx.com/#theproject
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Figure 18 Schematic presentation of the Catalina’ s project. 
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Figure 19 Schematic presentation of Green Hysland project.  

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 tH2/y 

Description 

GREEN HYSLAND aims to establish a comprehensive Hydrogen (H2) 
ecosystem on the island of Mallorca, encompassing all key elements of the 
H2 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 
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 H2 injection into the local gas grid. Infrastructure 
deployment, including a dedicated H2 pipeline, road trailers for distribution, 
and a hydrogen refueling station (HRS), will enable widespread distribution 
of green H2 to local end-users. 

website/link https://greenhysland.eu/ 

https://greenhysland.eu/
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4.2.6 Finland 

 

 

 

 

Figure 20 Schematic presentation of the P2X project. 

 

 

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) 

Description 

P2X Solutions is currently constructing Finland’s first industrial-scale 
green hydrogen and synthetic methane production plant in 
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/ 



 

pag. 48 

 

 

 

 

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 

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

https://ren-gas.com/projektit/
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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.  

 

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 H2 valleys in the H2Excellence CoVEs countries are shown, the date 

reported are update to May 2023 47. 

A description of the reported valley is reported in the Annex 1- section 3- H2 Project and R&D Activities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

https://h2v.eu/hydrogen-valleys


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 2050.48  

An increase in employment within the hydrogen sector is evident across the six mapped countries: 

• Spain is projected to see around 181,000 jobs49. 

• France anticipates between 50,000 and 150,000 positions. 50 

• Finland estimates approximately 115,000 jobs. 51 

• Italy expects 200,000 temporary jobs and up to 10,000 permanent ones according to its 

hydrogen strategy. 52 

• Portugal foresees between 2,500 and 18,450 new jobs. 53 

• Poland is projected to have 240,000 new job opportunities. 54 

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”55.  

 

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-to-150-000-jobs 
51 https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-
hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20to%20Become%20World%20Leader%20in%2
0Hydrogen,-
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 
55https://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 

 

https://joint-research-centre.ec.europa.eu/system/files/2019-04/final_insights_into_hydrogen_use_public_version.pdf
https://www.manpowergroup.com/en/news-releases/news/green-hydrogen-revolution-has-the-potential-to-spur-significant-economic-and-job-growth-across-europe
https://www.manpowergroup.com/en/news-releases/news/green-hydrogen-revolution-has-the-potential-to-spur-significant-economic-and-job-growth-across-europe
https://www.businessfrance.fr/discover-france-news-green-hydrogen-in-france-the-promise-of-50-000-to-150-000-jobs
https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20to%20Become%20World%20Leader%20in%20Hydrogen,-Nordic%20Nation%20aims&text=By%202030%2C%20the%20Nordic%20nation,115%2C000%20new%20jobs%20in%202035
https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20to%20Become%20World%20Leader%20in%20Hydrogen,-Nordic%20Nation%20aims&text=By%202030%2C%20the%20Nordic%20nation,115%2C000%20new%20jobs%20in%202035
https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20to%20Become%20World%20Leader%20in%20Hydrogen,-Nordic%20Nation%20aims&text=By%202030%2C%20the%20Nordic%20nation,115%2C000%20new%20jobs%20in%202035
https://www.horizoneducational.com/finnish-government-plans-to-become-world-leader-in-hydrogen/t1489?currency=usd#:~:text=Finnish%20Government%20Plans%20to%20Become%20World%20Leader%20in%20Hydrogen,-Nordic%20Nation%20aims&text=By%202030%2C%20the%20Nordic%20nation,115%2C000%20new%20jobs%20in%202035
https://www.sacofgas.it/en/hydrogen/national-strategy/
https://www.edp.com/en/edp-stories/hydrogen-inspires-ideas-and-ideals-on-a-global-scale
https://europeanclimate.org/wp-content/uploads/2021/01/energy-boost-for-poland.pdf
https://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
https://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
https://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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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. 

 

(   ) 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)
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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. 
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6 Annexes  

List of annexes in order of mention.  

• Annex 1: State of Art Questionnaire 

• 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 

questionnaire 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:  

 

 

 

 

 

 

KPI to reach: 

The questionnaire is divided into three parts:

2.H2 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. 

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

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.

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.

1. H2 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...

#Identified large scale hydrogen projects and initiatives driving job creation: at least 30 (with balanced representation across CoVEs)
#Assessed hydrogen roadmaps: at least 10 (comprising national and regional hydrogen roadmaps);  

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 I have marked a response for each question.



 
 

 

2 Section 2- National/regional H2 Roadmaps 

2.1 Finland  

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

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



 
 

 

2.2 Spain 

 

 

 

 

 

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

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

 

 

 

  



 
 

2.3 Italy 

 



 
 

 

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

 

 

 

  



 
 

2.4 France 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

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



 
 

 

2.5 Poland 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

  

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



 
 

2.6 Portugal 

  

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

Figure 6- Questionnaire Section two- National and Regional Hydrogen Roadmaps for Portugal 



 
 

3. Questionnaire section 3- H2 Project and Initiatives  

3.1 Finland 

Figure 7- Questionnaire Section three- H2 projects and initiatives for Finland. 

 



 
 

 

3.2 Spain 

 

 

 

 

 



 
 

 

 

Figure 8- Questionnaire Section three- H2 projects and initiatives for Spain. 

 

 

  



 
 

3.3 France 

Figure 9- Questionnaire Section three- H2 projects and initiatives for France. 



 
 

 

3.4 Italy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 10 - Questionnaire Section three- H2 projects and initiatives for Italy. 



 
 

3.5 Portugal 

Figure 11- Questionnaire Section three- H2 projects and initiatives for Portugal. 



 
 

3.6 Poland 

Figure 12- Questionnaire Section three- H2 projects and initiatives for Poland. 



 
 

 

 

4. Questionnaire section 4- H2 training offer benchmarking 

 

 

4.1 Finland 

 

 



 
 

 

 

  

Figure 13- Questionnaire Section four- H2 training offer benchmarking for Finland. 



 
 

 

4.2 Spain 

 

 

 

 



 
 

 

 

  

Figure 14- Questionnaire Section four- H2 training offer benchmarking for Spain. 



 
 

4.3 France 

 



 
 

 

 

Figure 15- Questionnaire Section four- H2 training offer benchmarking for France. 

4.4 Italy 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16- Questionnaire Section four- H2 training offer benchmarking for Italy. 



 
 

 

4.5 Poland 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Figure 17 Questionnaire Section four- H2 training offer benchmarking for Poland. 

 



 
 

 

4.6 Portugal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

Figure 18- Questionnaire Section four- H2 training offer benchmarking for Portugal. 
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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”: 

✓ EQF-03-04: Programmes designed 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 

 
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


✓ 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 learning4: 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-eos-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. 

 

Figure 1Training courses distribution across the six countries within the H2Excellence 
consortium. 

 

 

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 
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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 H2, totaling 29 courses. 

 

 

Figure 3 Distribution of the training courses based on the thematic area of H2. 

3.Benchmarking H2 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)5, 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 

questionnaire, 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 

12

3 2

7

3 2 1
3 3 2

5
2 2

5

29

5

0

5

10

15

20

25

30

35

C
O

U
R

SE
S 

N
°



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 ISQ study for EQF 03-05 

range, while 52 courses align with the EQF 06-08 range. 

 


