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Green Skills  for  Hydrogen  
(ÙÄÒÏÇÅÎ ÉÓ Á ËÅÙ ÐÉÌÌÁÒ ÏÆ ÔÈÅ %5ȭÓ ÓÔÒÁÔÅÇÙ ÔÏ achieve its 2050 decarbonisation goals. The rapid 

development of the European Hydrogen Value Chain over the coming years is expected to 

generate approximately 1 million highly skilled jobs by 2030, and up to 5.4 million by 2050.1 This 

growth presents a significant economic and environmental opportunity for Europe, but it also 
creates considerable labour market challenges. 

The European Hydrogen Skills Alliance Ȱ'ÒÅÅÎ 3ËÉÌÌÓ ÆÏÒ (ÙÄÒÏÇÅÎȱ ÉÓ Á ÆÏÕÒ-year project, started 

ÉÎ *ÕÌÙ ςπςςȟ ÂÒÉÎÇÉÎÇ ÔÏÇÅÔÈÅÒ ÐÁÒÔÎÅÒÓ ÆÒÏÍ ρυ %ÕÒÏÐÅÁÎ ÃÏÕÎÔÒÉÅÓ ÁÎÄ ÆÕÎÄÅÄ ÕÎÄÅÒ ÔÈÅ %5ȭÓ 

Erasmus+ programme. The primary objective is to design and implement a highly innovative, 

effective, and sustainable Hydrogen Skills Strategy for Europe that will ensure the skills needs of 

the rapidly expanding and evolving Hydrogen Value Chain can be met in the short, medium, and 

long term. It will also generate a blueprint to address the skills need of workers in Declining 

Sectors and Transition Regions to provide them with upskilling and reskilling opportunities 

within the hydrogen sector. 

Green Skills for Hydrogen will  establish a long-term partnership between Industry  and Education. 

It  will design an innovative and sustainable Hydrogen Skills Strategy. It  will  develop, test and roll - 
out of VET curricula and training  programmes in line with  latest market needs and consistently 

linked with EU instruments and tools. It will foster continuous skills and career development that 

empower technical professionalism in both green and digital competencies. Finally, it will 

disseminate and rollout  the VET training  to maximise European impact. 

The European Hydrogen  Skills  Alliance  
Green Skills for Hydrogen is an Alliance of Hydrogen sector actors led by Karlsruher Institut  

fÕȃr Technologie (KIT), Hydrogen Europe and Hydrogen Europe Research, bringing together 

key Industry and Education stakeholders from across the sector. Its composition is presented 
in the following table. 

Partners  Acronym  

Adecco Formazione /  Mylia Mylia  

Advent Technologies Advent  

Austrian Institute  of Technology AIT 

Cluster of Bioeconomy and Environment of Western Macedonia CluBE 

CP Europe CP 

Danmarks Tekniske Universitet DTU 

Foundation for the Development of New Hydrogen Technologies in 
Aragon 

FHA 

Howden Howden 

 

1 Source: Hydrogen Roadmap Europe, FCH-JU, 2019 

https://op.europa.eu/o/opportal-service/download-handler?identifier=0817d60d-332f-11e9-8d04-01aa75ed71a1&format=pdf&language=en&productionSystem=cellar&part
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Hydrogen Europe Research HER 

Enerdata Enerdata  

Institute  of Electrochemistry and Energy Systems IEES 

Karlsruher Institut  ÆİÒ Technologie KIT 

National Research and Development Institute  for Cryogenics and 
Isotopic Technologies ICSI Rm. Valcea ICSI 

National University of Ireland Galway NUIG 

NHL Stenden University of Applied Sciences Stenden 

Nuovo Pignone Tecnologie /  Baker Hughes Baker  Hughes 

Politecnico di Torino Polito  
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Skillnet Ireland Skillnet  
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Tallinn University of Technology /  EMERA TalTech 

Tartu Vocational Education Centre Tartu  VEC 

University of Perugia Uni Perugia 

 

Associated partners   

Association &ÒÁÎëÁÉÓÅ pour Ìͻ(ÙÄÒÏÇîÎÅ et les Piles Û Combustible France (ÙÄÒÏÇîÎÅ 

Epia Solarpower Europe EPIA 

Industriall  Industriall  

New Nel Hydrogen Nel 

Tartu Regional Energy Agency TREA 

Trakiyski Universitet /  Institute  for Sustainable Transition and 
Development 

ISTD 

WindEurope WindEurope  

Affiliated  partner   

MODIS Consulting MODIS 

Subcontractors   

University Politehnica of Bucharest UPB 
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1. Introduction  

1.1 Purpose of the deliverable 

4ÈÅ ÐÒÅÓÅÎÔ ÄÅÌÉÖÅÒÁÂÌÅ ɉ$τȢσɊ ÁÉÍÓ ÔÏ ÄÅÖÅÌÏÐ ÁÎÄ ÐÒÅÓÅÎÔ Á Ȭ2ÅÁÄÙ-to-5ÓÅȭ 6%4 4ÒÁÉÎÉÎÇ 0ÁÃËÁÇÅ ÔÈÁÔ 

enables the direct adoption and implementation of hydrogen-related training programmes across Europe. 

The objective is to provide a comprehensive, structured, and fully deployable set of training resources and 

supporting materials tailored to the needs of VET providers, higher education institutions, training centres, 

and individual educators. 

In alignment with Task 4.3, the deliverable collects and presents all relevant training content and resources 

developed throughout the project, ensuring that end-users are equipped with all necessary tools to deliver 

training programmes. The package includes both educational content and training and promotional 

materials, facilitating not only the delivery but also the dissemination and uptake of the training 

programmes. 

The deliverable directly contributes to the project objective of supporting the rollout of a hydrogen-focused 

Skills Strategy and VET Training Programme across Europe, by providing a practical and accessible solution 

that bridges the gap between training design and real-world implementation.  

1.2 Scope of the Ready-to-Use Training Package 

The Ready-to-Use Training Package encompasses a comprehensive collection of training resources, 

educational materials, and supporting assets developed within the project. It integrates content from pilot 

training activities as well as structured curriculum development efforts, forming a complete and operational 

training solution. 

The package includes: 

¶ Pilot training materials developed and tested across multiple EU countries, organised in dedicated 

folders per training programme, containing: 

¶ Agendas  

¶ Presentations  

¶ Photos  

¶ Speaker information  

¶ Promotional materials   

 

¶ VET curricula and specific modules, designed to address hydrogen-related skills across different 

target groups and levels.  

¶ Digital and interactive learning resources, including online courses, video lectures, laboratory 

series, and innovative tools such as the Hydrogen Game.  

All materials are made available through the project website in structured sections (e.g. VET Curricula and 

Resources sections), ensuring open access, usability, and ease of navigation. The package is designed to 

support flexible delivery formats (online, physical, hybrid) and to enable customisation and localisation, 

allowing adaptation to different national and regional contexts and training needs. 

1.3 Approach for Developing the Training Package 

The development of the Ready-to-Use Training Package follows a structured approach, integrating outputs 

from different project activities into a coherent and scalable framework. 

Initially, learning outcome-oriented curricula and training materials were developed, forming the 

foundation of the training content. These materials were designed to reflect current technological 

developments and to address identified skills gaps within the hydrogen value chain. 
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Subsequently, the pilot training programmes were implemented across multiple countries and target 

groups, addressing a wide range of hydrogen-related topics and occupational roles. Based on the specific 

skills needs and gaps identified at regional level, additional training materials and learning resources were 

developed and adapted to reflect local contexts, ensuring relevance and alignment with regional labour 

market demands. These pilot activities contributed to the expansion and diversification of the overall 

training content. 

Finally, all materials were consolidated, structured, and packaged into a unified training solution, ensuring 

consistency, usability, and accessibility. This process included the organisation of materials into clearly 

defined categories, their integration into the project website, and their preparation in formats suitable for 

direct use by training providers. 

This stepwise approach, from development, to pilot testing, to final packaging, ensures that the resulting 

training package is not only comprehensive, but also validated, user-oriented, and ready for large-scale 

deployment across Europe. 

2. EU Pilot VET Training Programmes and Training Resources  

2.1 Overview of Pilot Training Programme Development 

Within the framework of Task 4.2, a series of pilot VET training programmes were developed and 

implemented across multiple European countries, targeting the skills required for emerging roles within 

the hydrogen value chain. In this framework, the VET curricula developed within WP3 provide a 

comprehensive foundation which addresses horizontally the core needs for upskilling and reskilling across 

the hydrogen sector.  

However, it cannot fully cover all specific and specialised skill requirements emerging at the level of 

individual countries and regional ecosystems. Therefore, additional training materials and learning 

resources were developed within the pilot trainings and tailored to the identified regional skills needs and 

gaps in each programme country, ensuring relevance and alignment with regional labour market demands. 

The pilot trainings were designed to cover the full hydrogen value chain, including topics such as hydrogen 

production (e.g. electrolysis and integration with renewable energy sources), transmission and distribution 

(including infrastructure adaptation, safety, and regulatory aspects), as well as storage and applications in 

industry and mobility. This comprehensive scope ensured that the programmes responded to the diverse 

needs of the hydrogen sector and supported the development of a skilled workforce across different 

segments. 

2.2 Structure and Content of Pilot Training Programmes 

The pilot training programmes were structured following a modular and learning-outcome-oriented 

approach, allowing for flexibility in terms of content, duration, and level of complexity. This modular design 

enabled the creation of different training pathways, tailored to specific occupational roles and target groups 

within the hydrogen sector. 

The pilot programmes combined technical knowledge with transversal skills and practical competencies, 

supporting both upskilling and reskilling needs. The content typically included topics such as hydrogen 

technologies (fuel cells, electrolysers), system integration, safety considerations, regulatory frameworks, 

and economic aspects, while also addressing cross-cutting themes such as innovation, sustainability, and 

sector coupling. The structure of the programmes also emphasised experiential learning and real-world 

application, with training activities often centred around case studies, or practical problem-solving 

exercises.  
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2.3 Pilot Training Programmes across EU Countries and Relevant Resources 

A total of eleven (11) pilot training programmes were implemented across ten (10) EU partner countries, 

each tailored to regional needs, and target groups. These programmes collectively form a diverse and 

comprehensive portfolio of training experiences, covering a wide range of hydrogen-related topics and 

applications. 

Each pilot training programme generated a structured set of materials, which have been systematically 

collected and organised as part of the Ready-to-Use Training Package. For each pilot training, dedicated 

ÆÏÌÄÅÒÓ ÈÁÖÅ ÂÅÅÎ ÃÒÅÁÔÅÄ ÉÎ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÉÎÔÅÒÎal Microsoft Teams repository, containing: 

¶ Training agendas  

¶ Presentation materials and lecture content  

¶ Documentation of training activities (e.g. photos, videos)  

¶ Information on trainers and speakers  

¶ Promotional materials, including posters and communication assets  

The following sub-sections present the pilot training programmes implemented in each country across 

Europe within Task 4.2, providing an overview of their structure and content as well as the associated and 

relevant training resources and materials developed within each pilot training. 

To further support accessibility and dissemination, the pilot training activities are made available through 

ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÏÎÌÉÎÅ ×ÅÂÓÉÔÅ ÐÌÁÔÆÏÒÍȟ ×ÈÅÒÅ ÔÈÅÙ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÉÎ ÔÈÅ Ȱ4ÒÁÉÎÉÎÇÓ ÉÎ %5 ÃÏÕÎÔÒÉÅÓȱ ÓÅÃÔÉÏÎ 

within the Resources area of the Members Area. This structured presentation enhances visibility, usability, 

and accessibility of the pilot activities, allowing users to explore the geographical distribution and scope of 

the trainings delivered across Europe. 
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FIGURE 1: TRAININGS IN EU COUNTRIES SECTION WITHIN THE RESOURCES AREA 

A key feature of the pilot programmes was their targeted approach to different learner groups, defined 

based on the specific needs of each regional ecosystem, including engineers, technicians, students, decision-

makers, public authorities, and industry professionals. The training formats were flexible and adapted to 

local contexts, combining a variety of delivery modes such as lectures, expert panel discussions, workshops, 

site and field visits, and laboratory demonstrations, alongside physical and, where relevant, online 

components. 

Many pilot trainings incorporated hands-on elements, enhancing the practical relevance and effectiveness 

of the learning experience and enabling participants to engage directly with hydrogen technologies and 

real-world applications. The corresponding training materials and resources were developed by the 

respective lecturers and trainers, including representatives from academia, industry and VET providers, 

ensuring that the content reflects both scientific knowledge and practical expertise tailored to the needs of 

each country and region. 

2.3.1 Pilot Training #1 - NHL Stenden & RegioCampus Emmen (The Netherlands)  

The pilot trainings in Emmen, The Netherlands, implemented by NHL Stenden & RegioCampus Emmen, 

were designed to support the development of hydrogen-related skills through practice-oriented and 

collaborative training activities. The programmes brought together stakeholders from education, industry, 

and regional innovation ecosystems, focusing on enhancing understanding of hydrogen technologies and 

their applications. Particular emphasis was placed on linking knowledge development with real-world use 

cases and regional priorities, enabling participants to explore the role of hydrogen in industrial and 

technical contexts while fostering skills relevant to the energy transition. Within this framework, two (2) 

pilot training activities were implemented, as presented below. 
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FIGURE 2: PILOT TRAININGS IN THE NETHERLANDS 

Masterclass ɀ Hydrogen in Industry 

The training focuses on the role of hydrogen in industrial applications , providing insights into how 

hydrogen technologies can be integrated into industrial processes. The content is places emphasis on water 

requirements for electrolysis, and key technical and economic parameters  of industrial hydrogen 

deployment. It targets and is tailored for executives, managers, project developers, policy makers. 
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FIGURE 3: MASTERCLASS ς HYDROGEN IN INDUSTRY TRAINING MATERIAL  

Pioneering the Future of Hydrogen Innovation & Maintenance 

The training focuses on innovative approaches to the maintenance of hydrogen systems, with emphasis 

on optimising  reliability, safety, and the lifespan of hydrogen infrastructure . It is tailored for 

executives, managers, and policymakers involved in the hydrogen sector who are looking to expand their 

expertise in innovative maintenance strategies. 
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FIGURE 4: PIONEERING THE FUTURE OF HYDROGEN INNOVATION & MAINTENANCE TRAINING MATERIAL 

2.3.2 Pilot Training #2 - Drenthe College & RegioCampus Emmen (The Netherlands) 

The pilot training in Emmen, The Netherlands, implemented by Drenthe College & RegioCampus Emmen, 

was designed to support the development of hydrogen-related skills through practice-oriented training 

activities focused on fundamental concepts and applications of hydrogen technologies. The programme 

aimed to enhance understanding of the hydrogen value chain, including production, storage, transport, and 

end-use applications, while introducing key technical and practical aspects relevant to the energy transition. 

Within this framework, the pilot training activity was implemented four times, as presented below.  

H2 Training 

The training focuses on the fundamentals of hydrogen technologies and their main applications  across 

the hydrogen value chain. The content covers topics such as hydrogen basics, production, storage and 

transport, fuel cells, automotive applications, safety , and relevant experiments, providing learners with 

a broad introductory understanding of hydrogen technologies. It is tailored for student and technical 

professionals who wish to retrain or further develop their skills. 
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FIGURE 5: H2 TRAINING TRAINING MATERIAL 

2.3.3 Pilot Training #3 ς ICSI Rm. Valcea (Romania) 

The pilot trainings implemented in Romania by ICSI Rm. Valcea were designed to support the development 

of hydrogen-related skills through specialised and practice-oriented training activities, focusing on 

advanced technological and scientific aspects of the hydrogen value chain. The programmes aimed to 

enhance understanding of key hydrogen technologies, materials, and system-level applications, with 

particular emphasis on electrochemistry, fuel cells, electrolysers, and Power-to-X systems. Particular 

emphasis was placed on linking theoretical knowledge with experimental and simulation-based 

approaches, enabling participants to develop competencies relevant to research, development, and 

industrial applications within the hydrogen sector. Within this framework, a series of nine (9) targeted pilot 

training activities were implemented, as presented below. 

Power-to-X Systems Development 

The training focuses on Power -to-X (PtX) systems and their role in the hydrogen value chain , providing 

insights into how renewable energy can be converted into hydrogen and other energy carriers for various 

end-use applications. The content addresses key aspects such as PtX technologies, system integration, 

and application pathways , supporting the understanding of hydrogen-based energy systems and their 

role in sector coupling. It is tailored for engineers, researchers, as well as undergraduate and postgraduate 

students. 
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FIGURE 6: POWER-TO-X SYSTEMS DEVELOPMENT TRAINING MATERIAL 

Materials and Component Characterisation 

The training focuses on the characterisation of materials and components  used in hydrogen 

technologies, with particular emphasis on PEM fuel cells and electrolysers . The content covers key topics 

such as membranes, electrodes , structural and functional characterisation methods, electrochemical 

testing, supporting the understanding of material behaviour and performance in hydrogen systems. It is 

tailored for engineers, researchers, and students. 
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FIGURE 7: MATERIALS AND COMPONENT CHARACTERISATION TRAINING MATERIAL 

Development of Carbon Layers for Gas Diffusion Layers 

The training focuses on the development of carbon layers for gas diffusion layers used in PEM fuel 

cells and PEM electrolysers . The content covers key topics such as GDL materials and properties, 

manufacturing techniques, characterisation methods, and electrochemical testing, while also including 

hands-on case studies. It is tailored for engineers, researchers, and students. 

 

 



  
 

28 
 

 

 

 



  
 

29 
 

 

 

FIGURE 8: DEVELOPMENT OF CARBON LAYERS FOR GAS DIFFUSION LAYERS TRAINING MATERIAL 

Electrolyzers ɀ Fundamentals and Industrial Integration 

The training focuses on hydrogen production via water electrolysis, combining fundamental 

principles with industrial applications  of electrolyser technologies. The content places emphasis on 

electrochemical reactions, thermodynamics, comparative analysis of PEM, Alkaline and SOEC 

technologies , while also addressing practical topics such as sensor integration, safety protocols, and real-

world applications, including also interactive case studies and real-world simulations. It is tailored for 

engineers, researchers, technical specialists, and energy professionals. 

 



  
 

30 
 

 

 



  
 

31 
 

 

 

 

FIGURE 9: ELECTROLYZERS ς FUNDAMENTALS AND INDUSTRIAL INTEGRATION TRAINING MATERIAL 

Hydrogen and Fuel Cells 

The training focuses on hydrogen and fuel cell technologies , providing foundational and applied 

knowledge on how fuel cells work and how they are used in real-world energy systems. The content covers 

key topics such as fuel cell types and classifications, hydrogen applications  in backup power and 
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household energy, energy corridors, and the broader hydrogen economy. It is tailored for engineers, 

researchers, and students. 
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FIGURE 10: HYDROGEN AND FUEL CELLS TRAINING MATERIAL 

Electrochemistry 

The training focuses on the fundamentals of electrochemistry and their application in hydrogen 

technologies,  providing insights into key concepts such as electrode kinetics, corrosion processes, and 

energy storage systems. The content places emphasis on the role of electrochemistry in hydrogen 

production via electrolysis , as well as on analytical techniques, supporting the understanding of 

electrochemical processes and their relevance to hydrogen systems. It is tailored for researchers, engineers, 

technical specialists, and energy professionals. 
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FIGURE 11: ELECTROCHEMISTRY TRAINING MATERIAL 

Development of membrane-electrode assemblies for PEM fuel cells 

The training focuses on the development of membrane electrode assemblies (MEA) for PEM fuel cells , 

providing insights into their role as a core component in hydrogen energy systems. The content covers key 

aspects such as fundamental theory, component design, fabrication techniques , and practical case 

studies, supporting the understanding of material integration and performance in fuel cell systems. It is 

tailored for engineers, researchers, and technical professionals. 
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FIGURE 12: DEVELOPMENT OF MEMBRANE-ELECTRODE ASSEMBLIES FOR PEM FUEL CELLS TRAINING MATERIAL 

Hydrogen Energy Vector 

The training focuses on hydrogen as an energy carrier , providing a comprehensive overview of its role 

within the energy system and the broader transition to low-carbon technologies. The content covers key 

topics such as hydrogen production pathways, storage, transport infrastructure, and end -use 

applications ȟ ÓÕÐÐÏÒÔÉÎÇ ÔÈÅ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÈÙÄÒÏÇÅÎȭÓ ÆÕÎÃÔÉÏÎ ÁÃÒÏÓÓ ÔÈÅ ÖÁÌÕÅ ÃÈÁÉÎ ÁÎÄ ÉÔÓ 

integration into energy systems. It is tailored for engineers, researchers, and technical professionals. 
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FIGURE 13: HYDROGEN ENERGY VECTOR TRAINING MATERIAL 

CFD Simulations for Optimising Hydrogen-based Technologies 

The training focuses on the use of Computational Fluid Dynamics (CFD) simulations for the analysis 

and optimisation of hydrogen -based technologies.  The content addresses key aspects such as fluid flow, 

heat transfer, and system behaviour in hydrogen applications , supporting the understanding of how 

simulation tools can be used to improve system performance, safety, and efficiency. It is tailored for 

ÅÎÇÉÎÅÅÒÓȟ ÒÅÓÅÁÒÃÈÅÒÓȟ 0È$ ÁÎÄ ÍÁÓÔÅÒȭÓ ÓÔÕÄÅÎÔÓȟ ÁÓ ×ÅÌÌ ÁÓ ÕÎÄÅÒÇÒÁÄÕÁÔÅ ÓÔÕÄÅÎÔÓ. 
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