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Green Skills  for  Hydrogen  
Hydrogen is a key pillar of the EUɅs strategy to 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  ɈGreen Skills for Hydrogenɉ is a four-year 

project, started in July 2022, bringing together partners from 15 European countries 

and funded under the EUɅs Erasmus+ programme. The primary objective is to design 

and imple ment 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 bl ueprint 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 wit h 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.  
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Greenskills4 for Hydrogen 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. 
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Abstract  

Deliverable 4.2 aims to design, implement, and evaluate eleven 

pilot training programmes that address emerging skills needs 

across the hydrogen value chain. These pilots translate the 

curriculum and occupational profiles developed in WP3 into 

practical learning pathways tested with diverse target groups 

in multiple countries. Through real  world - delivery, the pilots 

assess the relevance, effectiveness, and adaptability of the 

training materials and methodologies. The results provide 

evidence for improving curricula, refining qualifications, and 

supporting large -scale European rollout. Ultimatel y, 

Deliverable 4.2 ensures that the projectɅs training offer 

is -industry  aligned, scalable, and ready 

for -longterm - adoption.  
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ΝЮ fŰƣƖŸĬƨĦƣŔŸŰ 

ΝЮΝШÂƨƖƓŸƚĲШŸŉШƣőĲШ?ĲũŔƻĲƖċĤũĲ 
The transition to a hydrogen -powered economy is no longer an abstract ambition for 

EuropeɁit is a concrete industrial, technological, and social shift already underway. As 

hydrogen moves from a research topic to a central component of EuropeɅs clean energy 

landscape, it brings with it a profound transformation of skills requirements across 

multiple sectors. In this context, developing high -quality, future -oriented training 

programmes is not simply an optional activity within the GreenSkills4H2 project; it is a 

foundational pillar witho ut which the wider objectives of the initiative would be 

impossible to achieve.  

Hydrogen technologies touch an unusually wide range of disciplines. Engineers who 

have worked for years in conventional energy systems must suddenly understand fuel 

cell behaviour, electrolysers coupled with variable renewables, and the unique 

properties o f hydrogen as a molecule. Technicians who previously handled mechanical 

installations now need to apply advanced safety procedures, navigate digital monitoring 

tools, and interpret regulatory requirements that evolve as quickly as the technologies 

themselv es. Even decision makers , traditionally focused on strategic planning, must 

grasp both technical fundamentals and the practical constraints of hydrogen 

deployment if they are to make sound investment or policy choices. Without structured 

training opportunities, each of these grou ps risks being left behind while the sector 

progresses.  

At the same time, Europe faces labour market pressures that intensify the urgency of 

creating new training pathways. Entire regions dependent on fossil -based industries are 

contending with declining employment opportunities. Many workers possess strong 

foundational skills Ɂmechanical, electrical, operational Ɂbut need guidance, targeted 

learning, and recognised qualifications to pivot into hydrogen roles. The st rength of 

GreenSkills4H2 lies in its recognition that reskilling and upskilling cannot be achieved 

through ad -hoc efforts. What is required is a coherent, well -designed set of programmes 

that reflect the real demands of the hydrogen value chain, from production to 

application.  

Training is also essential because the hydrogen sector must operate with a safety culture 

that is uncompromising. Hydrogen behaves differently from conventional fuels: it 

disperses rapidly, ignites under specific conditions, interacts with materials in unf amiliar 

ways, and is governed by a set of standards still emerging at the European level. 

Organisations introducing hydrogen technologies cannot rely on traditional experience 

alone. They need personnel who understand why certain procedures exist, how risk s are 

assessed, and what operational measures are required for day -to -day reliability. Well-

designed  training ensures that safety is not considered a set of rules but a shared 

mindset embedded into every stage of the hydrogen value chain.  

Another important dimension is the speed at which the sector is evolving. New 

electrolyser designs, improvements in membrane materials, digital control systems, 

compression technologies, and mobility applications appear on the market at a rapid 

pace. Formal education systems , particularly in vocational training , are often slower to 

adapt. This creates a gap between industry expectations and the skills emerging from 
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traditional qualifications. GreenSkills4H2 addresses this challenge by building flexible, 

modular training programmes that can be updated, adapted, and combined in ways that 

allow learners and providers to respond quickly to changing circumstances. This 

mo dularity also enables training centres to tailor content to local needs while 

maintaining a coherent European structure.  

Cross-border consistency is another reason why training development is so important. 

The hydrogen workforce will not emerge in isolation within each Member State. As 

hydrogen corridors connect regions, as industrial clusters share expertise, and as supply 

chains extend across national boundaries, Europe needs qualifications and training 

models that are mutually recognisable. This is essential for mobility, for mutual trust 

between employers and training institutions, and for ensuring that the growth of the 

sector  is not slowed by disparities in skill definitions. By grounding the training 

programmes - in European frameworks and quality standards, GreenSkills4H2 supports 

a shared language for hydrogen competences across countries.  

Beyond economic and technical arguments, training development plays a crucial social 

role. The shift to hydrogen brings opportunities, but it also risks deepening inequalities 

if the benefits are unevenly distributed. Workers from declining sectors, young people 

looking for a meaningful technical career, and professionals who wish to remain relevant 

in a changing energy landscape all require accessible and well -structured  pathways. 

Training programmes create those pathways. They empower individuals to parti cipate 

in the green transition rather than merely observe it. They ensure that knowledge does 

not remain locked within specialised - research groups but is translated into skills that 

communities and industries can use.  

Finally, the act of developing and testing training programmes creates a feedback loop 

that strengthens the entire project. Pilot courses allow trainers, industry partners, and 

learners to identify gaps, refine content, and validate assumptions. Through th is iterative 

process, the project generates insights that not only improve the training offer but also 

enhance the overall Hydrogen Skills Strategy. Each pilot contributes evidence on what 

works in different contexts Ɂurban or rural regions, technical or ma nagerial roles, 

introductory or advanced levels. This continuous learning culture is essential for 

ensuring that the project delivers materials that remain relevant long after the pilots 

have concluded.  

In short, developing training programmes is central to the GreenSkills4H2 mission 

because it enables people, organisations, and regions to fully participate in the hydrogen 

transition. Without targeted, coherent, and forward -looking  training, Europe may have 

the technologies needed to achieve a clean  energy future but lack the workforce capable 

of implementing them. Training is the bridge between ambition and reality, between 

technological potential and societal adoption. It is the mechanism through which a  

hydrogen economy becomes not just possible, but attainable.  
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ΞЮШÂŔũŸƣШÑƖċŔŰŔŰŊШƓƖŸŊƖċůůĲƚШŉŸƖШĲůĲƖŊŔŰŊШ
ŸĦĦƨƓċƣŔŸŰċũШƖŸũĲƚ 
Deliverable 4.2 covers the practical rollout of eleven pilot training program mes designed to 

prepare learners for emerging roles within the hydrogen value chain. Its scope is centred on 

turning the projectɅs newly developed curriculum, modules, and occupational profiles into 

concrete training experiences delivered by partners across several European countries. This 

includes defining the focus of each pilot, selecting appropriate thematic areas, identifying 

the target audience, and determining how the traini ng should be delivered in different 

regional contexts.  

The deliverable also encompasses the organisation and coordination required to launch the 

pilots. Partners adapt the shared curriculum to their local training environments while 

keeping the core structure and learning outcomes consistent with the projectɅs wider 

hydrogen skills framework. The pilots may take various forms ɁclassroomȤbased teaching, 

online learning, hybrid formats, laboratory work, or hands Ȥon technical sessions Ɂ

depending on the needs of each training provider and target group.  

A key part of the scope is documenting how each programme is implemented. This includes 

presenting the content covered, the delivery approach adopted, and the specific conditions 

under which the training took place. Through this structured rollout, Deliver able 4.2 

demonstrates how the projectɅs training concept functions in realȤlife settings and prepares 

the groundwork for broader European uptake in later stages of the project.  

 

ΞЮΝШÂŔũŸƣШÑƖċŔŰŔŰŊШмΝШрШ cxШÉƣĲŰĬĲŰШѼШ]ƖĲĲŰƽŔƚĲШ9ċůƓƨƚШыÑőĲШ
 ĲƣőĲƖũċŰĬƚьШ 
 

Pilot Training #1, organised by NHL Stenden University of Applied Sciences in 

cooperation with Greenwise Campus, delivers the programme ɈHydrogen: Get Startedɉ 

for decision -makers  across the hydrogen value chain. The training consists of a series of 

masterclass sessions in which participants explore hydrogen applications in industry, 

logistics, and buildings, while analysing how these applications could be integrated into 

their own  organisational context. Throughout the programme, participants work on 

shapi ng a concrete hydrogen business case, supported by experts from the regional 

hydrogen ecosystem. Each attendee concludes the course with a practical and 

actionable hydrogen implementation plan tailored to their organisation.  

 

Two sessions included in the dataset provide insight into participation and delivery:  

Masterclass ɀ Hydrogen in Industry , held on 4 June 2024, gathered 33 participants, 

including 18 from industry, 4 from government, and 11 students/university staff, with 32 

men and 1 woman.  

Pioneering the Future of Hydrogen Innovation & Maintenance , delivered on 8 May 2025, 
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involved 28 participants, including 10 industry representatives, 5 from government, and 

13 students/university staff, with 26 men and 2 women.  

Together, these sessions engaged 61 participants, illustrating strong regional interest in 

hydrogen adoption, organisational innovation, and strategic readiness within both 

public and private sectors.  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

fůċŊĲЮΤжЮ~ċƚƣĲƖĦũċƚƚЮшЮcǃĬƖŸŊĲŰЮŔŰЮfŰĬƨƚƣƖǃЮ 

 



ΝΟ 

 

 

 

 

 

 
 

 

fůċŊĲЮΥжЮÂŔŸŰĲĲƖŔŰŊЮƣőĲЮ[ƨƣƨƖĲЮŸŉЮcǃĬƖŸŊĲŰЮfŰŰŸƻċƣŔŸŰЮ҂Ю~ċŔŰƣĲŰċŰĦĲЮ 
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ΞЮΞШÂŔũŸƣШÑƖċŔŰŔŰŊШмΞШрШ?ƖĲŰƣőĲШ9ŸũũĲŊĲШѼШ]ƖĲĲŰƽŔƚĲШ9ċůƓƨƚШыÑőĲШ
 ĲƣőĲƖũċŰĬƚь 
 

Drenthe College, as part of Greenwise campus  partnership, delivers the ɈH2 Trainingɉ 

programme aimed at VET students and early -career  technicians preparing for hydrogen -

related  technical roles. The training focuses on practical understanding of hydrogen 

production, system components, operational safety, and hands -on procedures relevant 

to installation and maintenance. Through multiple sessions, learners work directly with 

hydrogen equipment and gain confidence in applying theoretical knowledge in real 

techn ical environments.  

Four sessions included in the dataset give insight into participation:  

¶ H2 Training, held on 16 September 2025, trained 15 participants, all from the 

student/university group, with 13 men and 2 women.  

¶ H2 Training, delivered on 30 September 2025, involved 14 participants, with 13 

men and 1 woman.  

¶ H2 Training, held on 14 October 2025, brought together 14 participants, 13 men 

and 1 woman.  

¶ H2 Training, delivered on 11 April 2025, trained 14 participants, again 13 men and 

1 woman.  

In total, these sessions reached 57 participants, highlighting strong student engagement 

with hydrogen -focused  technical learning.  
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fůċŊĲЮΦжЮcΥЮÑƖċŔŰŔŰŊЮ 

ΞЮΟШÂŔũŸƣШÑƖċŔŰŔŰŊШмΟШтШf9ÉfШÅůЮШéċũĦĲċШыÅŸůċŰŔċь 
 

Pilot Training #3, delivered by the ICSI Rm. Vâlcea , represents one of the most technically 

advanced and scientifically comprehensive training initiatives in the GreenSkills4H2 project. 

Designed for engineers, researchers, laboratory specialists, and professionals active across 

the hydrogen value chain, th e programme aims to strengthen EuropeɅs capacity to work with 

cutting -edge hydrogen technologies by offering deep, -laboratory -supported training. The 

pilot responds to the growing need for highly qualified personnel capable of contributing to 

innovation in hydrogen production, fuel cell development, and -Power-toX systems. The 

training portfolio includes nine specialised - modules , each focusing on a critical area of 

hydrogen science, materials engineering, electrochemistry, and system design.  

¶ The CFD Simulations for Optimising Hydrogen -Based Technologies module, delivered 

between 2ɀ5 December 2025, introduces participants to computational modelling 

techniques used to optimise hydrogen components and systems. It attracted 22 

participants, including 17 from industry and 5 from research institut ions, with 18 

male and 4 female participants. This course supports the development of simulation 

expertise that underpins electrolyser and fuel cell design optimisation, enabling 

participants to analyse flow  dynamics, material behaviour -, and thermal effects 

within hydrogen technologies.  

¶ In the module Development of Carbon Layers for Gas Diffusion Layers, held from 13 ɀ

17 October 2025, participants explored the fabrication, structure, and performance 

of carbon layers used in fuel cell diffusion systems. The training engaged 13 industry 

specialists, with 6 men and 7 women participating. This module is essential for 

understanding how diffusion layers influence gas distribution, durability, and overall 

performance in PEM fuel cells.  

¶ Development of Membrane Electrode  Assemblies (MEA) for PEM Fuel Cells, took 

place from 26 ɀ30 May 2025 and provided -hands -on- experience in the preparation, 

assembly, and evaluation of MEAs Ɂone of the core components that directly impact 

power output and efficiency in fuel cells. 19 participants attended, all from industry, 

including 10 men and 9 women. The strong participation  demonstrates industry 

motivation to deepen practical knowledge in fuel cell component engineering.  
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¶ Electrochemical expertise is further strengthened through the Electrochemistry 

module delivered from 17 ɀ20 June 2025. This course addresses fundamental and 

applied electrochemistry relevant to hydrogen technologies, including electrode 

behaviour, reaction kinetics, diagnostics, and cell characterisation. It was one of the 

most attended sessions, training 31 participants, all from industry, with 12 men and 

19 women. The high female participation in this module is notable within a typically 

male -dominated - scientific field.  

¶ Electrolysers ɀ Fundamentals and Industrial Integration module, delivered across 

several dates in June 2025 (13, 16ɀ17, and 26ɀ27 June), covers electrolyser types, 

operating principles, system architectures, and integration strategies for industrial 

applic ations. 11 participants attended, all with technical backgrounds from industry, 

comprising 7 men and 4 women. This module supports industrial players 

transitioning from pilot -scale- hydrogen production to more mature solutions.  

¶ Hydrogen and Fuel Cells, running from 10 ɀ24 June 2025, provides a broad 

understanding of hydrogen as an energy vector along with fuel cell system operation, 

safety considerations, and performance diagnostics. The session included 21 

participants, among the m 18 from industry and 3 from government, with 16 men and 

5 women. Its broad public -to -private - participation illustrates the growing 

institutional interest in hydrogen technologies.  

¶ A complementary theoretical course, Hydrogen Energy Vector, was held between 12  

and 27 May 2025 and offers systemic insights into hydrogenɅs role in decarbonisation, 

storage pathways, energy system integration, and sector coupling. 24 participants 

attended : 22 from industry, 1 government representative, and 1 student/research 

staff, with 15 men and 9 women. The module helps participants build a holistic 

understanding of hydrogen's strategic relevance.  

¶ Materials and Component Characterisation (20 ɀ24 October 2025). This course 

trained 14 participants, all from industry, with an equal gender distribution (7 men 

and 7 women). Participants engaged with analytical techniques used for testing 

membranes, coatin gs, catalysts, and structural components.  

¶ Finally, the Power -toX Systems Development module, delivered from 24 ɀ28 

November 2025, examined pathways that convert hydrogen into -valueadded 

products such as synthetic fuels, chemicals, and other energy carriers. The course 

brought together 13 industry participants, including 9 men and 4 women. This 

module is vital given EuropeɅs growing interest in renewable -hydrogenderived fuels 

to decarbonise - aviation, shipping, and heavy industry.  
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ΞЮΠШÂŔũŸƣШÑƖċŔŰŔŰŊШмΠШтШÉťŔũũŰĲƣШfƖĲũċŰĬШыfƖĲũċŰĬь 
The pilot training implemented in Ireland by Skillnet Ireland was designed to support the 

development of hydrogen -related skills through an introductory and practice -oriented 

training tailored to workforce and company needs. The programme focuses on 

strengthening understanding of hydrogen basics, main applications an d technologies, 

safety considerations, and hydrogen economics, providing participants with a broad 

entry point into the hydrogen sector. Within this framework, one (1) pilot training activity 

is being implemented during  March 2026, as presented below.  

 

 

 

 
 

 

 
 

 
 

 
 

 

 

 

[ŔŊƨƖĲЮΤΥжЮfŰƣƖŸĬƨĦƣŔŸŰЮƣŸЮcǃĬƖŸŊĲŰЮÑƖċŔŰŔŰŊЮ~ċƣĲƖŔċũ 

ΞЮΡШÂŔũŸƣШÑƖċŔŰŔŰŊШмΡШтШfEEÉШы7ƨũŊċƖŔċь 
 

Pilot Training #5, delivered by the Institute of Electrochemistry and Energy Systems (IEES) 

with the support of ϥSTD, plays a central role in strengthening BulgariaɅs readiness for 

large-scale hydrogen deployment. This pilot directly aligns with the countryɅs National 

Roadmap for the Acceleration of Hydrogen Deployment, which identifies priority areas 

such as hydrogen production, storage, transmission, safety, PowertoX, and integration 

across energy and transport sectors. IEES structured its pilot to addres s these urgent 

national needs and to build a diverse, well -prepared  workforce capable of taking on 

hydrogen -related  roles in administration, engineering, academia, and industry.  

The training portfolio encompasses several thematic modules that combine 

foundational knowledge with applied hydrogen technologies. Participants include 

engineers, operators, students, researchers, public sector  representatives, and 

professionals transitioning from related energy fields. The pilot is distinctive not only for 

its technical breadth but also for its very high participation rate, making it one of the 

largest training efforts of the entire GreenSkills 4H2 consortium.  

The first major module visible in the dataset is Hydrogen Energetics, delivered between 

24ɀ28 March 2025. This course provides a comprehensive introduction to hydrogen as 

an energy carrier, reviewing production routes, supply chain considerations, safety 

aspects, environmental impacts, and strategic applications. The module trained 84 
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participants, including 34 from industry, 5 from government institutions, and 45 

students/university staff, with 46 male and 38 female participants. The strong 

representation from both technical professionals and learners indicates a growing 

national inter est in hydrogen technologies across different career levels.  

A second key training activity is Hydrogen in Transport and Industry, held from 7 ɀ11 April 

2025. This module explores the integration of hydrogen into industrial processes, 

logistics, and mobility applications such as refuelling stations, hydrogen vehicles , and 

industrial combustion. It attracted 39 participants, consisting of a blend of industry 

experts and students, with 25 men and 14 women. As Bulgaria aims to decarbonise 

heavy transport and industrial clusters, this course supports the development of 

pr actical competence in hydrogen mobility deployment, operational strategies, and 

regulatory issues.  

The module Hydrogen Mobility, delivered between 28 November and 5 December 2024, 

focuses on hydrogen vehicles, fuel cell mobility systems, and supply infrastructure. It 

trained 47 participants, including 28 from industry and 19 students/university staff, w ith 

a gender distribution of 35 men and 12 women. This module is especially valuable for 

preparing technicians and engineers to understand the requirements of hydrogen 

mobility, including safety practices, operational behaviour of fuel cell drivetrains, an d 

system -level integration.  

Another substantial component of the Bulgarian pilot is Hydrogen Mobility & Economics, 

delivered in a two -part  schedule between 17 ɀ21 November and 28 November 2025. This 

training combines hydrogen mobility with economic modelling, cost analysis, value chain  

assessment, and market development. It is one of the largest single modules in the 

entire dataset, engaging 84 participants, including 32 from industry, 6 government 

representatives, and 46 students/university staff. Remarkably, this course had a perfect  

gender balance: 42 men and 42 women. This balanced participation demonstrates 

broad and inclusive interest in hydrogen economics and its role in BulgariaɅs energy 

transition.  

Together, these four modules show the strategic depth of BulgariaɅs approach to 

hydrogen skills development. More than 250 participants were trained across these 

sessions, representing engineers, researchers, public administrators, and students 

preparing f or emerging hydrogen careers. The training content spans fundamental 

theory, safety considerations, system design, industrial applications, and economic 

analysis Ɂ ensuring that participants gain both a technical and strategic understanding 

of hydrogen tec hnologies.  

ϥEESɅs training design strongly supports BulgariaɅs shift from theoretical interest in 

hydrogen to concrete implementation capability. The modules help future professionals 

understand electrolysis, hydrogen production pathways, integration into refuelling 

stations, industrial conversions, powertoX applications, and hydrogenɅs role in grid 

balancing. Given BulgariaɅs growing renewable energy potential and strategic energy 

corridor  location, developing a skilled hydrogen workforce is vital for future 

competit iveness. 

The pilot also stands out for its diverse learner base. Engineers and technical 

professionals benefit from applied knowledge and hands -on methodologies, while 

public authorities gain expertise needed to support permitting, safety regulation, and 

national policy implementation. Students and early -career  professionals acquire the 
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competencies needed to enter this expanding sector, supporting workforce renewal and 

long -term  sustainability.  

By offering large -scale, multidisciplinary training aligned with national priorities, Pilot 

Training #5 significantly strengthens BulgariaɅs readiness for hydrogen deployment. ϥts 

strong participation rates and broad thematic coverage make it a cornerstone of the 

GreenSkill s4H2 training strategy, demonstrating how targeted, high -quality  VET activity 

can accelerate a countryɅs transition toward a hydrogen -based economy.  
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fůċŊĲЮΤΩжЮcǃĬƖŸŊĲŰЮ~ŸĤŔũŔƣǃЮ҂ЮEĦŸŰŸůŔĦƚЮÑƖċŔŰŔŰŊЮ 

ΞЮΣШÂŔũŸƣШÑƖċŔŰŔŰŊШмΣШтШÅf]ÂШыÂŸũċŰĬь 
The pilot training implemented in Poland by RIGP was designed to support the 

development of hydrogen -related skills through awareness -raising and introductory 

training activities, linked to regional initiatives promoting green energy careers. The 

programme  was integrated within a broader educational and industry -oriented 

environment, aiming to enhance understanding of hydrogen technologies and their role 

in the energy transition. Particular emphasis was placed on engaging young learners and 

future professio nals, fostering interest in hydrogen and renewable energy technologies, 

and connecting education with emerging labour market opportunities in the green 

energy sector. Within this framework, one (1) targeted pilot training activity was 

implemented, as prese nted below.  

Hydrogen ɀ the fuel of the future ɀ sources, colours  and uses  (27 participants)  

The training focuses on the fundamental concepts of hydrogen as an energy carrier, 

providing material on its production pathways, different Ɉcoloursɉ of hydrogen, and its 

role in future energy systems. The content addresses key topics such as sustainable 

hydrogen production, applications across energy sectors, and the contribution of 

hydrogen to the transition towards clean and innovative energy ecosystems. It is 

designed as an introductory and awareness -raising training, tailored primarily for 
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students and young learners, while also being relevant for educators and stakeholders 

interested in green technologies.  
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ΞЮΤШÂŔũŸƣШÑƖċŔŰŔŰŊШмΤШтШĬƻĲŰƣШÑĲĦőŰŸũŸŊŔĲƚШѼШ9ũƨ7EШы]ƖĲĲĦĲь 
The pilot trainings implemented in Western Macedonia, Greece by Advent Technologies 

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

intensive, multidisciplinary training formats, closely linked to regional innovation a nd 

energy transition activities in Western Macedonia. The programmes focused on 

enhancing understanding of hydrogen technologies across the value chain, while 

fostering interaction between students, researchers, industry experts, and stakeholders. 

Particul ar emphasis was placed on combining theoretical knowledge with practical 

insights and real -world applications, supporting the development of competencies 

relevant to emerging hydrogen -related roles and regional transition priorities.  

Participation data from the Summer ScH2ool confirms the strong and repeated interest 

in this training format. The 2nd Hydrogen Summer ScH2ool, held from 1 ɀ5 July 2024, 

brought together 63 participants. This cohort included 20 industry representatives, 2 

government participants, and 41 students or university staff, reflecting a healthy balance 

between practitioners and young professionals. Gender participation showed 50 men 

and 13 women, demonstrating clear engagement from both experienced engineers and 

emer ging talent.  
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The following year, the 3rd Hydrogen Summer ScH2ool, held from 7 ɀ11 July 2025, 

continued this momentum with 46 participants. This group consisted of 15 industry 

attendees and 31 students/university staff, again illustrating the programmeɅs strong 

appeal fo r learners preparing to enter hydrogen -related  careers. The gender distribution 

for the 2025 edition shows 28 men and 18 women, indicating steady improvement in 

female participation and growing inclusion across technical disciplines.  

In total, Pilot Training #7 trained 109 participants across the two editions, making it one 

of the project's most consistently attended pilots. The repeated high participation, wide 

representation of sectors, and increasing diversity demonstrate the region al and 

international relevance of the Summer ScH2ool format. These trainings play a critical 

role in strengthening the expertise of early -career  professionals while supporting 

Western MacedoniaɅs broader clean-energy  transition.  

Within this framework, two (2) Hydrogen Summer Schools were implemented, as 

presented below.  

 

[ŔŊƨƖĲЮΤΫжЮÂŔũŸƣЮÑƖċŔŰŔŰŊƚЮŔŰЮ]ƖĲĲĦĲ 
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fůċŊĲЮΥΣжЮΦƖĬЮcǃĬƖŸŊĲŰЮÉƨůůĲƖЮÉĦcΥŸŸũЮÑƖċŔŰŔŰŊЮ~ċƣĲƖŔċũ 

ΞЮΥШÂŔũŸƣШÑƖċŔŰŔŰŊШмΥШтШƨƻĲƖŊŰĲрÅőŻŰĲр ũƓĲƚШы[ƖċŰĦĲь 
Pilot Training #8, coordinated by the AuvergneRhôneAlpes (AURA) Region, focuses on 

preparing future hydrogen technicians and operators to meet the growing needs of the 

regional hydrogen industry. As the authority responsible for vocational training, the 

region designed a set of practical modules that give learners hands -on experience with 

hydrogen technologies, including electrolysers, fuel cells, storage systems, and control 

interfaces. The training supports job seekers  aiming for EQF 5 technician -level roles and 

aligns with the regionɅs fast -developing  hydrogen ecosystem.  

The dataset shows four modules contributing to this pilot. The first, Hydrogen Systems 

and Project Management 1 (9 Dec 2024 ɀ 28 Jan 2025), trained 9 participants Ɂ8 from 

industry and 1 student/university staff Ɂwith 5 men and 4 women. The second module, 

Hydrogen Systems and Project Management 2 (10 Mar ɀ 8 Apr 2025), reached 11 

participants, all male and largely from industry.  

The third module, Hydrogen Transition for Technicians (15 Jul 2025 ɀ 20 Jan 2026), 

trained 10 participants, all students/university staff, with 8 men and 2 women. 

Additionally, The Fundamentals of Hydrogen (20 ɀ21 Mar 2025) introduced hydrogen 

basics to 6 p articipants, including 3 government representatives, with 1 man and 5 

women.  

Together, these modules form a coherent pathway that strengthens the regional 

workforceɅs technical readiness for hydrogen deployment. 
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fůċŊĲЮΥΧжЮcǃĬƖŸŊĲŰЮÉǃƚƣĲůƚжЮÂƖŸŢĲĦƣЮ~ċŰċŊĲůĲŰƣЮÑƖċŔŰŔŰŊЮ 

ΞЮΦШÂŔũŸƣШÑƖċŔŰŔŰŊШмΦШтШ~ǃũŔċШѼШ~ŸĬŔƚШыfƣċũǃь 
Pilot Training #9, delivered by Mylia and Modis in Italy, provides one of the most 

comprehensive and wide -reaching  training offers within the GreenSkills4H2 project. The 

pilot is designed to support both newcomers and professionals transitioning into 

hydrogen -related roles, with a strong focus on hydrogen applications in mobility, safety, 

and industrial operations. The programme combines short introductory seminars for 

companies with more intensive, multi -week specialisation modules tailored for 

graduates, technicians, and employees seeking to deepen their technical competence.  

Participation data illustrate  the scale and diversity of this pilot. The flagship programme, 

Hydrogen Speciali sation Profile (12 December 2025 ɀ 20 February 2026), trained 92 

participants, including 33 from industry, 49 from government, and 1 student/university 

staff member, with 71 men and 13 women. This module provided a full overview of 

hydrogen technologies, sy stem components, and operational safety, making it highly 

valuable for organisations preparing to adopt hydrogen solutions.  

Several shorter introductory courses supported broader awareness and upskilling. 

Introduction to Hydrogen Economy (9 ɀ23 January 2026) trained 16 participants, 

including 9 industry representatives and 7 government participants, with a gender 

distribution of  9 men and 7 women. A parallel module, Introduction to Hydrogen (23 

January ɀ 6 February 2026), involved 18 participants, with 16 men and 2 women.  

More technical pathways are visible in the Introduction to Hydrogen Economy and Value 

Chain course (30 January ɀ 27 February 2026), which trained 43 participants, including 

16 from industry, 25 from government, and 1 student/university staff, with 36 men a nd 

7 women.  

Finally, three online programmes strengthened accessibility:  

Online Hydrogen Specialization Profile (27 Feb ɀ 27 Mar 2026): 13 participants, 11 men / 

2 women  

Online Intro to Hydrogen Economy (26 Feb ɀ 18 Mar 2026): 19 participants, 10 men / 9 

women  
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Online Specialization Profile (26 Feb ɀ 25 Mar 2026): 23 participants, 16 men / 7 women  

Across all modules, Pilot Training #9 trained over 200 participants, making it one of the 

most extensive and diverse pilots in the consortium.  
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ΞЮΝΜШÂŔũŸƣШÑƖċŔŰŔŰŊШмΝΜШтШufÑШы]ĲƖůċŰǃь 
Pilot Training #10, delivered by the Karlsruhe Institute of Technology (KIT) together with 

the Hochschule Karlsruhe (HKA), provides an advanced suite of hydrogen -focused 

master courses  aimed at engineers, technicians, and university students. The 

programme strengthens high -level technical knowledge in areas such as hydrogen 

system integration, heating engineering, energy efficiency, fuel cell operation, and 

electrolyser development. Each course blends academic instruction with laboratory 

work and system des ign exercises, making it one of the most technically rigorous 

training programs  within the project.  

Several editions of the Hydrogen Technology Mastercourse are included in the dataset. 

The Hydrogen Technology Mastercourse ɀ Energy Technologies (April ɀJuly 2023) trained 

51 participants, including 3 from industry and 51 students/university staff, with 48 men 

and 3 women. Another edition, the open -lecture  Master course  delivered between April 

and July 2024, engaged 20 participants, all students/university staff, with 18 men and 2 

women. A further open lecture  edition in 2025 trained 7 participants, with 6 m en and 1 

woman.  

HKA also contributed with its own master course  (15 March ɀ 20 June 2024), enrolling 43 

participants, all from the student/university group, with 40 men and 4 women. A similar 

edition in 2025 trained 19 participants, with 18 men and 1 woman.  

Additionally, the specialised module Design, Implementation, and Safety of Hydrogen 

Systems (18ɀ19 December 2025) trained 5 participants, including 3 from industry, with 

4 men and 1 woman.  

Collectively, Pilot Training #10 developed a substantial pool of technically proficient 

hydrogen specialists.  

 

 

 

[ŔŊƨƖĲЮΥάжЮ?ĲƚŔŊŰеЮfůƓũĲůĲŰƣċƣŔŸŰеЮċŰĬЮÉċŉĲƣǃЮŸŉЮcǃĬƖŸŊĲŰЮÉǃƚƣĲůƚЮÑƖċŔŰŔŰŊЮ~ċƣĲƖŔċũ 

ΞЮΝΝШÂŔũŸƣШÑƖċŔŰŔŰŊШмΝΝШтШ?7fШы?ĲŰůċƖťь 
Pilot Training #11, delivered by the Danish Institute of Fire and Security Technology (DBI), 

focuses on building specialised hydrogen safety competences across industry, 

government, and technical education. As hydrogen technologies expand into mobility, 
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industry, heating, and PowertoX applications, the need for trained personnel who can 

manage hydrogen -related  risks has become increasingly important. DBϥɅs pilot 

addresses this need through a set of structured training programmes that combine 

theoretical foundations, practical examples, and safety -critical  procedures for handling 

hydrogen systems.  

Three training modules included in the dataset highlight the scope of the Danish pilot.  

The flagship course, Advanced Hydrogen Safety, delivered between August 2025 and 

January 2026, provides in-depth  knowledge of hydrogen behaviour, ignition 

characteristics, leak development, fire and explosion risks, and safety design principles. 

This module trained 81 participants, including 36 from industry, 9 from government, and 

36 students/university staff, with  69 men and 12 women participating.  

The second module, Introduction to Hydrogen Safety, delivered during the same period, 

supports newcomers to the hydrogen sector by addressing basic safety concepts, 

introductory risk mitigation strategies, and the safe handling of hydrogen equipment. 

This course reached 33 participants, with 17 industry representatives, 3 government, 

and 13 students/university staff, including 24 men and 9 women.  

The third module, PowertoX Safety, delivered between September and November 2025, 

explores safety considerations for hydrogen  derived  fuels and conversion technologies. 

This session trained 19 participants, including 10 from industry, 7 from government, and 

2 students/university staff, with 17 men and 2 women.  

Across all three modules, Pilot Training #11 engaged 133 participants, making it one of 

the largest safety -focused  training efforts in the project. By strengthening hydrogen 

safety competencies  across sectors, DBϥɅs pilot plays a vital role in supporting EuropeɅs 

safe transition toward hydrogen technologies and PowertoX solutions.  
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ΟШЮШ]ĲŸŊƖċƓőŔĦċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШƣƖċŔŰŔŰŊƚ 
The rollout of the GreenSkills4H2 training programmes across Europe has generated a 

substantial and measurable impact, demonstrating how coordinated action can 

accelerate workforce readiness for the emerging hydrogen economy. The distribution of 

pilots acr oss Northern, Western, Southern, and Eastern Europe ensured that training 

activities reached diverse economic contexts Ɂranging from highly industrialised 

hydrogen hubs to regions beginning their transition away from carbon -intensive  

industries. This broad territorial reach made the programme one of the most 

geographically inclusive skills initiatives in the sector.  

A key indicator of the rolloutɅs impact is the scale and diversity of participation. Across 

all pilots, 1180 individuals were trained , including industry professionals , students 

and university staff , and government representatives . The participation of over 550 

professionals from industry  highlights a clear appetite among companies to upskill 

their workforce and prepare for hydrogen deployment. At the same time, the presence 

of nearly 500 students and academic participants  shows that the programme also 

succeeded in nurturing the next generation of hydrogen specialists. The engagement of 

more than 120 government and public  sector staff  demonstrates growing 

institutional awareness of hydrogen technologies and readiness to support regulatory, 

permitting, and strategic planning activities.  

 

[ŔŊƨƖĲЮΦΦдЮ]ĲŸŊƖċƓőŔĦċũЮĬŔƚƣƖŔĤƨƣŔŸŰЮŸŉЮƓŔũŸƣЮƣƖċŔŰŔŰŊƚ 
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The distribution of training modules further reinforced regional strengths. Northern 

Europe focused on strategic leadership and technician  level skills, while Central and 

Eastern Europe delivered largescale programmes supporting national hydrogen 

roadmaps. Southern Europe emphasised industrial upskilling and mobility applications, 

and Western Europe advanced technician and engineering  focused  capabilities. This 

complementary distribution created a balanced European skills ecosystem in which 

regions contribu te according to their needs and industrial priorities.  

Overall, the rollout strengthened EuropeɅs capacity to deploy hydrogen technologies 

safely and efficiently. By spreading specialised knowledge across countries and sectors, 

it created the foundations for a skilled workforce capable of supporting EuropeɅs long-

term energy transition and accelerating hydrogen adoption across multiple value chains.  

ΠЮШ9ŸŰĦũƨƚŔŸŰƚШċŰĬШ§ĤƚĲƖƻċƣŔŸŰƚ 
The hydrogen training pilots implemented across Europe within the scope of the project 

demonstrate a robust, diverse, and highly engaged learning ecosystem that reached an 

impressive scale over the pilot period. A comprehensive analysis of the training dat a 

reveals several key performance indicators (KPIs) that capture the breadth of activity, 

the distribution of participation, and the demographic and sectoral characteristics of the 

learners involved. These KPIs illustrate not only the quantitative reach of  the 

programmes but also the qualitative significance of engaging a wide range of 

stakeholders in the emerging hydrogen economy.  

The dataset includes 44 distinct training events, covering pilots implemented across all 

participating countries and partner institutions. This level of activity underscores the 

strong operational capacity and collaboration among the VET providers, HEIs, r esearch 

institutes, and industry partners involved in the project. The spread of events reflects 

both the diversity of training types Ɂranging from introductory seminars to advanced 

technical modules Ɂand the strategic objective of tailoring training offers to regional 

needs, target groups, and sector priorities.  

Participation levels across the pilots further demonstrate the scale and relevance of the 

training efforts. In total, 1180 participants took part in the training sessions, representing 

a significant mobilisation of learners across Europe . This total confirms that the project 

has successfully exceeded typical expectations for pilot  phase VET programmes , which 

often reach smaller or more specialised cohorts. The high throughput is particularly 

notable considering that many trainings required technical environ ments, laboratory 

access, or hands -on demonstrations, which typically limit class size.  

Across all training events, the average number of participants per session was 27.6, 

which reflects a substantial level of interest and engagement. This average 

demonstrates that, while some training formats were designed for small groups Ɂsuch 

as the highly technical laboratory modules at ICSI or the technician -level training in the 

Auvergne -Rhône-Alpes regionɁothers, such as the Summer ScH2ool sessions in Greece 

or national hydrogen seminars in Bulgaria, attracted significantly larger cohorts. This 

variati on illustrates the flexible and scalable nature of the training programmes, capable 

of addressing both mass awareness  objectives and highly specialised professional skill 

development.  

Gender distribution across all pilots provides another important KPI, relevant to 
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inclusiveness, equality monitoring, and alignment with EU policy priorities. In total, 868 

men and 305 women participated in the trainings. Women therefore represented 

approximately 25.8% of the overall learner population. This ratio, while reflecting 

existing gender imbalances in technical and engineering sectors across Europe, 

highlights the importance o f targeted strategies to improve female participation in 

hydrogen  related fields.  The presence of more than six hundred female learners is 

nonetheless enc ouraging and indicates growing interest among women in clean energy 

technologies and green transition skills.  

A sectoral breakdown of participants provides further insight into the reach and 

relevance of the hydrogen training programmes. The trainings attracted 558 participants 

from industry, indicating that nearly half of all learners were professionals directly active 

in company environments. This high share is critical, as industry involvement is central 

to ensuring the rapid adoption of hydrogen technologies, th e upskilling of operational 

staff, and the alignment of the training programmes with labour market ne eds. 

In addition to industry, the dataset shows that 487 participants were students or 

university staff, representing around 41% of all learners. This demonstrates that the 

pilots successfully engaged the future workforce as well as academic institutions, which 

are instrumental in supporting long -term capacity building and innovation in hydrogen 

technologies. This segment of the participant population is particularly important for 

establishing sustainable skill pathways, as hydrogen -related occupations are expec ted 

to expand significantly in the coming decades.  

A smaller but still significant segment consisted of 129 government participants, 

including local and regional authorities, policymakers, municipal representatives, and 

public  sector professionals. This engagement is essential, as the deployment of 

hydrogen infrastructure depends heavily on regulatory frameworks, permitting 

processes, local acceptance, and safety oversight. The presence of government 

participants in training act ivities suggests strong institutional commitment and 

awareness building within t he public sector Ɂa prerequisite for enabling a favourable 

ecosystem for hydrogen deployment.  

Taken as a whole, these KPIs reveal a pilot programme that reached an unusually broad 

audience across multiple socioeconomic sectors. The diversity of participants Ɂindustry 

professionals, students, academic staff, and government actors Ɂillustrates a whole  

value chain approach to hydrogen skills development. This is especially relevant given 

the interdisciplinary nature of hydrogen technologies, which span production, storage, 

transport, distribution, safety, regulation, and practical application in mobility, indu stry, 

and buildings.  

Beyond demographic and sector metrics, the timeline of participation also provides 

important information about the pacing and operational implementation of the training 

activities. The training events span from early 2024 through early 2026, with a strong 

concentration of events during mid -to -late 2025. This aligns with the intended one -year 

pilot phase, during which most partner -based training programmes were rolled out, 

tested, and evaluated. The chronological spread confirms that training centres were ab le 

to activate learning sessions at different stages, allowing both early adopters and later 

implementers to contribute to the pilot ecosystem.  

The robust participation levels observed across the pilots also signal the effectiveness of 

communication and dissemination strategies implemented by the project partners. 
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Attracting more than 1180 participants in a pilot phase requires strong engagement with 

regional stakeholders, targeted promotion of training offers, and effective clustering 

with local hydrogen initiatives. This engagement ensures that the training programmes 

not only meet academ ic or project -related objectives but also respond directly to 

industry demand and regional hydrogen strategies.  

Moreover, the high number of industry participants suggests that many companies 

across the partner regions are actively preparing for hydrogen deployment, seeking to 

upskill their workforce, and investing in future -proof competencies. The presence of 

nearl y one thousand students and academic staff further supports the idea that 

hydrogen skills are becoming an increasingly important component of higher education 

and vocational education pathways.  

Complementing these achievements, the pilot training programmes contributed 

significantly to building an emerging hydrogen talent pipeline. The mix of introductory 

seminars, specialised technical sessions, and hands -on laboratory modules ensured that 

learners at all levels Ɂfrom entry -level workers to engineers and advanced 

researchersɁcould access relevant and tailored training opportunities. This multi -level 

approach is crucial for nurturing a resilient workforce cap able of supporting the 

hydrogen economy from early adoption through full -scale implementation.  

In conclusion, the KPIs derived from the dataset show that the hydrogen pilot trainings 

achieved substantial reach, engagement, and diversity. With 44 trainings, 1180 

participants, strong industry involvement, meaningful academic participation, 

and considerable public  sector engagement, the pilot phase has delivered a rich 

and well -balanced skills ecosystem. If we add the numbers of the Emerging 

trainings, we go above 2000 participants and more than 60 trainings throughout 

the project lifetime . Gender parti cipation, while reflective of broader sectoral trends, 

demonstrates a need for continued efforts toward inclusiveness, yet the overall scale of 

participation highlights the strong interest in hydrogen technologies across Europe. 

These KPIs collectively dem onstrate that the project has laid a solid foundation for the 

deployment of comprehensive hydrogen VET programmes and has contributed 

significantly to building the skilled workforce required for EuropeɅs green transition. 


