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Green Skills for Hydrogen

Hydrogen is a key pil |ahievedts 2050decardotisatongodlst at egy t o
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 3 Gr e e n Skill's for -yesrdr ogeniti i
project, started in July 2022, bringing together partners from 15 European countries
and funded under the EUAs Erasmus+ programme. T h ¢

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 along -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 f&aTechnologie (KIT), Hydrogen Europe and Hydrogen Europe Research,
bringing together key Industry and Education stakeholdersfrom acrossthe sector. Its
compositionis presentedin the following table.

Co-funded by
the European Union

Partners Acronym
AdeccoFormazione/ Mylia Mylia
Advent Technologies Advent
Austrian Institute of Technology AIT
Cluster of Bioeconomy and Environment of Western CluBE
Macedonia

CPEurope CP
Danmarks Tekniske Universitet DTU
Foundation for the Development of New Hydrogen FHA

Technologiesin Aragon

Hydrogen Europe HE
Hydrogen Europe Research HER
Enerdata Enerdata
Institute of Electrochemistry and Energy Systems IEES
Karlsruher Institut fir Technologie KIT

National Researchand Development Institute for

Cryogenics and Isotopic TechnologiesICSIRm.Valcea ICSI
National University of Ireland Galway NUIG
NHL StendenUniversity of Applied Sciences Stenden
Nuovo Pignone Tecnologie / Baker Hughes Baker
Hughes
Politecnicodi Torino Polito
Region Auvergne Rhone Alpes AURA
Regional Pomeranian Chamber of Commerce RIGP
ROCDrenthe College Drenthe
Skillnet Ireland Skillnet
SNAM SNAM
Tallinn University of Technology/ EMERA TalTech
Tartu Vocational Education Centre Tartu VEC
University of Perugia Uni
Perugia
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Associated partners
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the European Union

AssociationFrancgaisepour I'Hydrogene et lesPilesa France

Combustible Hydrogen
e

Epia Solarpower Europe EPIA

Industriall Industriall

New NelHydrogen Nel

Tartu Regional Energy Agency TREA

Trakiyski Universitet / Institute for Sustainable ISTD

Transition and Development

WindEurope WindEuro
pe

Affiliated partner

MODISConsulting MODIS
University Politehnica of Bucharest UPB
SchumanAssociates SA




GREEN

SKILLS
2 FOR
- HYDROGEN

Version

WP

Dissemination
level
Deliverable lead

Authors

Reviewers

Abstract

Keywords

License

s Co-funded by
(L the European Union

0.2
4

Public

NHL Stenden University of Applied Sciences

Jordi Moreno (lead editor) Athanasia loannidou, Eleni Papista
(Section 2, adapted i mages from deliverable D4.3 )

Lucia Grilli, Schuman Associates

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 v,
Del i ver abl e 4 . 2 ensures t hat
is -industry aligned, scalable, and ready
for -longterm - adoption.
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The transition to a hydrogen -powered economy is no longer an abstract ambition for

Europe? it is a concrete industrial, technological, and social shift already underway. As

hydrogen moves from a research topic tenergy centr al
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 ? mechanical, electrical, operational ? but 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, ighites 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
modularity 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 ? urban 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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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 projectAs newly developed curricul
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

um,

keeping t he cor e structur e and |l ear ni ngwiderut c o me s

hydrogen skills framework. The pilots may take various forms  ? classroom Zdased teaching,
online learning, hybrid formats, laboratory work, or hands ZHn technical sessions ?
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 project As dfasatingsiamdgpreparesh c e pt

the groundwork for broader European uptake in later stages of the project.
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Pilot Training #1, organised by NHL Stenden University of Applied Sciences in
cooperation with Greenwise Campus, del i vers
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
shaping 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 z 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,

N N
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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.

Co-funded by
the European Union

Together, these sessions engaged 61 participants, illustrating strong regional interest in
hydrogen adoption, organisational innovation, and strategic readiness within both
public and private sectors.

Programma

09.00 Inloop met koffie/thee

09.30 Electrolyser door Michel Saakes,
Professor WaterSlim Hydrogen & Wetsus

UITNODIGING

11.00 Hydrogen in the Industry door Willem Hazenberg,
Practor Hydrogen DCTerra

12.00 Lunchpauze

MASTERCLASS
HYDROGEN
IN INDUSTRY

13.00 Tour door het Greenwise Campus Innovatiecentrum
13.30 Electrolyser door Douna Machinery

1415 AEM Electrolyser door ElecHydro

15.30 Afsluitende netwerkborrel

Dit evenement biedt een unieke
gelegenheid om inzicht fe krijgen

Datum: 4juni2024
Tijd: 9.00-16.30 uur
Locatie: Greenwise Innovatiecentrum

in de laatste ontwikkelingen en
technologieén op het gebied van
waterstof, evenals een kans om te
netwerken met professionals uit de
industrie.

Krijg uitgebreid inzicht in de potentie
en mogelijkheden die waterstof te
bieden heeft. Deze masterclass is

voor leidinggevenden, managers en D-C TERRA [
beleidsmakers. -
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Drenthe College, as part of Greenwise campus part ner shi p, del i vers the
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

technical environments.

Four sessions included in the dataset give insight into participation:

T H2 Training, held on 16 September 2025, trained 15 participants, all from the
student/university group, with 13 men and 2 women.

9 H: Training, delivered on 30 September 2025, involved 14 participants, with 13
men and 1 woman.

I  Hz Training, held on 14 October 2025, brought together 14 participants, 13 men
and 1 woman.

9 H: 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.

GREEN
SKILLS H2
FOR Basic training

" HYDROGEN

Day L: 16 September 2025

Time [EET)

13.00-13.30 Introduction b the Training Goals
13.30-1430 H2 basics

14.30 - 1445 Break

Pilot training Hz Day 2 30 September 2025

Time [EET)
Basics, technologies and applications

Green Skills for Hydrogen project

Day 3: 14 October 2025
Tir E|
AGENDA =L
13001315 Summary last session

Date 16 september — 4 november 2025 13301430 M2 fuelcels
14.30 - 14.45 Break

Organised by:

Day 4 & November 2025
DCTerra

Time [EET]

Location: Van Schaikweg 98, Emmen

NI
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Pilot Training #3, delivered by the ICSI Rm. Vélcea, 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 pr ogr amme aims to strengthen Europe/

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.

I The CFD Simulations for Optimising Hydrogen -Based Technologies module, delivered
between 2 z5 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.

f Inthe module Development of Carbon Layers for Gas Diffusion Layers, held from 13 Z
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.

i Development of Membrane Electrode Assemblies (MEA) for PEM Fuel Cells, took
place from 26 z30 May 2025 and provided -hands-on- experience in the preparation,
assembly, and evaluation of MEAs ? one 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.

NP
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i Electrochemical expertise is further strengthened through the Electrochemistry
module delivered from 17 z20 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.

i Electrolysers z Fundamentals and Industrial Integration module, delivered across
several dates in June 2025 (13, 16717, and 26727 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.

T Hydrogen and Fuel Cells, running from 10 z24 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.

f A complementary theoretical course, Hydrogen Energy Vector, was held between 12
and27 May 2025 and offers systemic insights into
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.

f Materials and Component Characterisation (20 Zz24 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 2728
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
modul e is vital gi ven Eur op e Nydrapendewiedhfgelsi nt er e st
to decarbonise - aviation, shipping, and heavy industry.

N X
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Hydrogen and Fuel Cells
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The utilizations of hydrogen

The utilizations of hydrogen
Currently, hydrogen is mainly used in chemical industry:

5 ooling of turbine generators, bubble chambers in

n the production of agro-chemistry),

t is a by-product of plants, and

g stmosphere in

n refineries; to lower the sulfur content of fuel, and

conversion of low-grade fuels into high-grade ones

and d zation of fuels

" a or physical p
It is & system or substance that contai

« Reforming . L

« Hydrocarbon Gasification
+ Hlectrolysis
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Electrochemistry

Pilot Training Course

Green Skills for Hydrogen project

AGENDA
17" - 20™ of JUNE 2025

Conference Hall, ICSI Rm. Valcea
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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.
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Pilot Training #5, delivered by the Institute of Electrochemistry and Energy Systems (IEES)

with the support of 4sTD, plays a central rol e i
large-scale hydr ogen depl oyment . This pil ot directly al
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
24728 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 z11 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
practical 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 z21 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 economi
transition.
Toget her , t hese four modul es show t he strategic

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 ? ensuring that participants gain both a technical and strategic understanding
of hydrogen tec hnologies.

UEESAS training design strongl vy supports Bul gar
hydrogen to concrete implementation capability. The modules help future professionals

understand electrolysis, hydrogen production pathways, integration into refuelling

stati ons, i ndustri al conversions, powertoX appl.i
bal anci ng. Gi ven Bul gari aAs growing remgwabl e en
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.
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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 z the fuel of the future z sources, colours and uses (27 participants)

The training focuses on the fundamental concepts of hydrogen as an energy carrier,
providing materi al on its production pathways,
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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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 Z5 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 z11 July 2025,
continued this momentum with 46 participants. This group consisted of 15 industry
attendees and 31 students/university staff
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.

, agai

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
West ern Macedo  rcleam£rergyptramsidiah.e r

Within this framework, two (2) Hydrogen Summer Schools were implemented, as
presented below.
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Pilot Training #8, coordinated by the AuvergneRhoéneAlpes (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
al i gns wi t h fastddevelopiegghydrogeh scosystem.

The dataset shows four modules contributing to this pilot. The first, Hydrogen Systems
and Project Management 1 (9 Dec 2024 z 28 Jan 2025), trained 9 participants ? 8 from
industry and 1 student/university staff ? with 5 men and 4 women. The second module,
Hydrogen Systems and Project Management 2 (10 Mar 7 8 Apr 2025), reached 11
participants, all male and largely from industry.

The third module, Hydrogen Transition for Technicians (15 Jul 2025 Z 20 Jan 2026),
trained 10 participants, all students/university staff, with 8 men and 2 women.
Additionally, The Fundamentals of Hydrogen (20 z21 Mar 2025) introduced hydrogen
basics to 6 participants, including 3 government representatives, with 1 man and 5
women.

Together, these modules form a coherent pathway that strengthens the regional
wor kforceAs technical readiness for hydrogen depl
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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 z 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 2z23 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 z 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 z 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 z 27 Mar 2026): 13 participants, 11 men /
2 women

Online Intro to Hydrogen Economy (26 Feb z 18 Mar 2026): 19 participants, 10 men / 9
women
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Online Specialization Profile (26 Feb z 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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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 z Energy Technologies (April zJuly 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 enand 1
woman.

HKA also contributed with its own master course (15 March z 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 (18719 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.
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The seminar “Design, Implementation, and Safety of Hydrogen
Systems” is organised by the Karlsruhe Institute of Technology,

Institute for Thermal Energy Technology and Safety (ITES), in

collaboration with ProScience GmbH. Organised by

Test Vessel V220 |
o (220m’, 10bar) )
This two-day seminar provides detailed insights into the technology,
realisation, practical implementation, and limitations of hydrogen o\
technology. Participants will be introduced to hands-on approaches and the Karkeshes st i Fedmologe
development of hydrogen-based standalone solutions using model examples from

selected regions in Baden Wilrttemberg,

[

Safety aspects in handiing hydrogen technology will be directly addressed during a
quided tour of the hydrogen infrastructure at ITES.
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The two-day seminar covers the entire hydrogen technology chain, including the
production, storage, transport, and end use of hydrogen, along with safety
considerations v

The programme aiso ineludes 2 visit to HYKA (Hydrogen Safety Test Facilty) or

Energy Lab 2.0 at KIT. Eggensiein Lo
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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 r i s k s has become i ncreasi

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 acr oss sector s, DBUAs pil ot pl
safe transition toward hydrogen technologies and PowertoX solutions.
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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 ? ranging 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 rolloutAs i mpact i s the s
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.
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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, t he roll out strengthened Eur opeAs capac
safely and efficiently. By spreading specialised knowledge across countries and sectors,
it created the foundations f or a skill eahg-wor kf or

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

NeoMIUBG 2t RYUt We UT WS HY I 2¢

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 ? ranging from introductory seminars to advanced
technical modules ? and 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. Intotal, 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 ? such
as the highly technical laboratory modules at ICSI or the technician -level training in the
Auvergne -Rhdne-Alpes region ? others, such as the Summer ScH2oo0l 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 ? a prerequisite for enabling a favourable
ecosystem for hydrogen deployment.

Taken as a whole, these KPlIs reveal a pilot programme that reached an unusually broad
audience across multiple socioeconomic sectors. The diversity of participants ? industry
professionals, students, academic staff, and government actors ? illustrates 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 signhal 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
nearly 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 ? from entry -level workers to engineers and advanced

researchers ? could 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



