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Green Skills for Hydrogen

Hydrogen is a key pillar of the EU’s 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. This
growth presents a significant economic and environmental opportunity for Europe, but it also
creates considerable labour market challenges.

The European Hydrogen Skills Alliance “Green Skills for Hydrogen” is a four-year project, started
in July 2022, bringing together partners from 15 European countries and funded under the EU'’s
Erasmus+ programme. The primary objective is to design and implement a highly innovative,
effective, and sustainable Hydrogen Skills Strategy for Europe that will ensure the skills needs of
the rapidly expanding and evolving Hydrogen Value Chain can be met in the short, medium, and
long term. It will also generate a blueprint to address the skills need of workers in Declining
Sectors and Transition Regions to provide them with upskilling and reskilling opportunities within
the hydrogen sector.

Green Skills for Hydrogen will establish a long-term partnership between Industry and Education.
It will design an innovative and sustainable Hydrogen Skills Strategy. It will develop, test and roll-
out of VET curricula and training programmes in line with latest market needs and consistently
linked with EU instruments and tools. It will foster continuous skills and career development that
empower technical professionalism in both green and digital competencies. Finally, it will
disseminate and rollout the VET training to maximise European impact.

The European Hydrogen Skills Alliance

Green Skills for Hydrogen is an Alliance of Hydrogen sector actors led by Karlsruher Institut fir
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.

Adecco Formazione / Mylia Mylia
Advent Technologies Advent
Austrian Institute of Technology AIT
Cluster of Bioeconomy and Environment of Western Macedonia CluBE
CP Europe CP
Danmarks Tekniske Universitet DTU
Foundation for the Development of New Hydrogen Technologies in Aragon FHA
Howden Howden

' Source: Hydrogen Roadmap Europe, FCH-JU, 2019
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Hydrogen Europe HE
Hydrogen Europe Research HER
Enerdata Enerdata
Institute of Electrochemistry and Energy Systems IEES
Karlsruher Institut fir Technologie KIT
National Research and Development Institute for Cryogenics and Isotopic

Technologies ICSI Rm. Valcea ICSl
National University of Ireland Galway NUIG

NHL Stenden University of Applied Sciences Stenden
Nuovo Pignone Tecnologie / Baker Hughes Baker Hughes
Politecnico di Torino Polito
Region Auvergne Rhone Alpes AURA
Regional Pomeranian Chamber of Commerce RIGP

ROC Drenthe College Drenthe
Skillnet Ireland Skillnet
SNAM SNAM
Tallinn University of Technology / EMERA TalTech
Tartu Vocational Education Centre Tartu VEC
University of Perugia Uni Perugia

Associated partners

Association Frangaise pour I'Hydrogéne et les Piles a Combustible

Epia Solarpower Europe

Industriall

New Nel Hydrogen

Tartu Regional Energy Agency

Trakiyski Universitet / Institute for Sustainable Transition and Development
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1. Introduction

Work Package 3 of Green Skills for Hydrogen aims at designing and developing an innovative
Hydrogen VET Curriculum, integrating work-based learning components, identifying qualification
paths for learners, and designing a programme for actively promote the mobility of apprentices
in EU.

Work Package 3, extending from the last quarter of the first year of the project until the first
quarter of the last year, consists of 6 tasks. The specific objectives are summarized as follows:

e Design an innovative VET curriculum focused on competences and job profiles (not
product) to enable the rapid upskilling / reskilling of both young people and adults, fast
tracking candidates into specific technical and engineering roles in the Hydrogen sector.

e Develop an effective VET training programme and create all related offline and online
learning materials and delivery methods for selected professions, with accredited VET
training and qualifications.

e Integrating work-based learning in the new VET programmes to ensure continuous
upskilling and reskilling to adapt to rapidly changing skills needs in the sector.

e Ensure recognition of acquired qualifications at both EU and National levels either by
making the learning part of a country’s formal VET education or by preparing learners for
certification through continuing VET.

e Design a market demand led curriculum that facilitates cross-border certification and
therefore contribute to the mobility of vocational students, jobseekers, and trainees
across Europe.

Task 3.2 provides an overview of the processes involved in introducing new occupations and
qualifications, as well as the frameworks and tools for recognizing qualifications in Europe. The
primary objective of this task is to investigate the recognition of new hydrogen qualifications at
the EU and national levels. To this purpose, Task 3.2 reviews the steps involved in recognizing a
new qualification, analyses the link between the training modules, qualifications and job roles,
and ensures the relevance and comparability of qualifications outcomes across Europe. Task 3.3
develops the new Curricula identified, by designing and producing related learning materials and
delivery methods in different formats for both online and off-line education. Task 3.4 will design
a programme to support cross-border mobility of trainers, students, jobseekers, and
professionals, using existing EU mobility tools, platforms, and programmes. Task 3.5 will address
the introduction of a work-based learning component into the new training programmes. In Task
3.6 a Train-The-Trainer Programme will be designed to facilitate the upskilling of VET trainers
with the knowledge, confidence, and tools to deliver the trainings.

Methodology and overall structure

The methodology used to tackle the recognition of qualifications at national and EU levels
involved reviewing the introduction of a new occupation and qualification related to hydrogen.
The strategy adopted to address the recognition of qualifications at both national and EU levels
centered on a comprehensive review of the process for introducing a new occupation and
associated qualification specifically related to hydrogen. This involved assessing the
requirements, standards, and frameworks necessary to support the integration of these new
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roles within the broader labor market and ensuring their recognition across different regulatory
and educational systems. The overall goal of this process is to ensure that skills and qualifications
align with industry standards, promoting continuous career development and adaptability in a
rapidly changing labour market. The transition from GreenSkills4H2 training programs to formal
certification is presented in section 4 with an example for the hydrogen engineer occupational
profile/qualification.

The deliverable outlines the steps and processes for recognizing qualifications and introducing
or defining new occupations (Annexes 1 and 2) and new qualifications (Annex 3). Additionally,
Annex 4 provides detailed information on the Romanian Curriculum, which introduces hydrogen-
related disciplines. A questionnaire has been developed to collect data from specific countries
involved in the GreenSkills4H2 project related to their qualification recognition practices. The
results, aimed at addressing the information gap on qualification recognition, are included in
Annex 5. This curriculum also highlights opportunities for reskilling and upskilling to prepare
individuals for roles in the hydrogen sector.

2. Qualifications and Occupations

According to the European Qualifications Framework (EQF)?, qualification means ,the formal
outcome of an assessment and validation process obtained when a competent body
determines that an individual has achieved learning outcomes to given standards”. This
definition describes ‘qualification’ as a formal certification or credential that demonstrates an
individual's ability to perform a specific job or task based on a defined set of knowledge, skills,
and competences. Qualifications are awarded by educational institutions, professional bodies,
or accrediting organizations after successful finalization of a course, training program, or
assessment.

The introduction of new qualifications requires at least one representative occupation
within the ISCO-08 or ESCO frameworks to exists. This is because qualifications are
designed to prepare individuals for specific roles in the labour market, ensuring that the skills
and competencies they acquire are directly applicable to job profiles. Learning outcomes are
crucial in defining the educational goals of qualifications and are typically aligned with
occupational-specific competencies outlined in ISCO-08 and ESCO. Both frameworks serve
as reference points to ensure that new qualifications are relevant and tailored to the demands
of specific occupations. Learning outcomes are statements that describe what a learner is
expected to know, understand, and be able to do upon completion of a learning program, and
ensure that the education or training program is outcome-oriented, focusing on the end
results that learners are expected to achieve.

Occupation refers to the kind of work performed in a job. The concept of occupation is
defined as a “set of jobs whose main tasks and duties are characterized by a high degree of
similarity”. A person may be associated with an occupation through the main job currently
held, a second job, a future job or a job previously held. According to ISC0O-08, a job is defined

> The European Qualifications Framework: supporting learning, work and cross-border mobility, doi:10.2767/385613,
https://ec.europa.eu/social/BlobServlet?docld=19190&langld=en
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as “a set of tasks and duties performed, or meant to be performed, by one person, including
for an employer or in self-employment”.

2.1. Introducing a new Occupation

Defining a new occupation involves identifying a role that has either emerged due to new
technological, economic, or societal developments or has evolved from an existing job role
that requires a formal redefinition. This process is essential for creating a structured pathway
for individuals to acquire the necessary skills and knowledge.

The "International Standard Classification of Occupations" (ISCO) was developed under the
guidance of the United Nations to achieve two key objectives:

e To Provide a Framework for National Occupational Standards: The ISCO serves as a
reference model for countries to develop or refine their own national standards for
classifying occupations. By offering a standardized framework, the ISCO helps ensure
consistency and comparability in how occupations are categorized globally, contributing
both to national and international labour market analysis and planning.

e To Enhance International Communication: The ISCO aims to improve the ability to
communicate about the types of work performed by individuals across various
occupations worldwide. This facilitates not only the understanding of personal and
professional roles but also supports the collection and comparison of statistical data
across different countries. Such data are crucial for determining remuneration, analysing
labour market trends, and making informed policy decisions.

The development of new occupation involves the following steps:

Labor Market Analysis:
o Identifying Emerging Trends: Analyse current and projected labour market
fli_ﬁ‘];ﬂ trends to identify the need for new occupations.
% “. Engagement with Industry Stakeholders: Consult with industry experts,
M employers, trade associations, and labour market analysts to validate the need for
the new occupation.
o Review of specific tasks, responsibilities, and skills gaps.

=

Identify the Competent Authority (CA) or Body responsible:

571 e At EU level: European Commission, Cedefop (European Centre for the
N Development of Vocational Training), European Qualifications Framework
2 = :
r‘%.cﬂ P (EQF) Advisory Group
I“f" ¢ At national level: government ministries (Education, Labour, relevant

ministries that regulate occupations in their field of activity), central and
local public administration bodies, educational institutions, economic
agents, and social partners {trade union, professional organizations,
foundations, associations, natural and legal persons).
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¢ Defining Job Roles and Responsibilities: Specify the job title, scope of
work, and the context in which the role will operate. Outline what the new
occupation entails, including its core tasks and responsibilities.

e Competency Mapping: Develop a competency framework that identifies
the essential skills, knowledge, and behaviours required for the new
occupation. Competencies should cover both technical skills and
communication skills.

¢ Analysis on the need to update the nomenclator by introducing new
occupations and a summary of supporting memories occupations.

¢ Prepare the application for introduction of a new occupation- Annex 1
o Draft a proposal outlining the occupation’s title, description, and
rationale.
t ¢ Define key tasks and responsibilities associated with the occupation.
¢ Suggest the necessary skills, competences, and qualifications.
¢ Fill in the Occupation sheet according to a format available - Annex 2

fSubmission of the Occupation file for approval: \
¢ A proposal for the new occupation is submitted to the CA. This can be
initiated by various stakeholders, including industry experts, educational
4 institutions, and policy makers. An application and a descriptive sheet
are sent for evaluation to the CA.
¢ If the occupationis in ESCO, the descriptive sheet must include the
\\ information available in ESCO website. Y,

e Occupation file submitted to the CA (mainly the Ministry of Labour) is sent
within a number of working days to the relevant ministry that regulates the
activity in the field or, as the case may be, to the professional
associations, and an opinion regarding the new occupation is requested. A
response is expected within some working days.

e The request to update the occupational standard is resolved by the AC.

- e identification, hierarchy, coding, and introduction new occupations, such
] as a result of changes in the national economy

¢ eliminate occupations that are no longer required on the labour market

e rename occupations, only if necessary

e moving occupations, if necessary.
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2.2. Introducing a new Qualification

After introducing the occupation, the next step is to create a detailed qualification
framework for ensuring that the qualification is relevant, meets industry standards, and gains
official recognition, and also for outlining the requirements for becoming certified in this role.

The development of new qualifications involves the following steps:

Define the Qualification Framework — Annex 3:

 Define the skills, knowledge, competencies, and abilities required.

« Determine the level of the qualification (e.g., diploma, degree, certification)
based on the depth of knowledge and skill required by the type of

q’? qualification {professional or Higher degree)

o Define the Learning Outcomes: Clearly state what a learner will know or be
able to do upon completion of the qualification. These outcomes should
align with the needs of the occupation and industry standards.

e Map to ISCO-08, as well as ESCO Occupations to ensures that the
qualification aligns with established job profiles.

of

&

i Develop the Curriculum and Assessment Criteria:

. %.a © Curriculum Design: Collaborate with educational institutions, industry

2 %S| experts, and professional bodies to design a curriculum that includes core
subjects, elective modules, practical training, and case studies relevant to
the occupation.

o Assessment Strategies: Establish various assessment methods (exams,
practical tests, projects, simulations) to evaluate whether candidates meet
the qualification standards. Ensure assessments are aligned with learning
outcomes.

e Implement the Curriculum: Run the full program, including lectures,
59l practical sessions, and assessments, with the pilot group. Formal
; educational or training program are developed, and a validation process
involving industry experts, educators, and other stakeholders will be
considered to ensure its relevance, quality, and alignment with both the
educational standards and labour market needs.
e Collect Feedback: The participants, instructors, and employers will
provide feedback to evaluate the effectiveness of the program and to
identify potential areas for improvement.

¢ Revise Curriculum and Assessments: The curriculum and assessment
methods will be revised to address the gaps or issues identified.
¢ ¢ Finalize Documentation: The final documentation must be prepared
taking into consideration all revisions and feedback. The submission will
be sent to the Competent Authority.

10
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fObtain Formal Accreditation: \

e Submit for Review: Provide all necessary documentation and evidence
to the Competent Authority for review.

e Respond to Feedback: Address any feedback or required changes
suggested by the accrediting body during their review process.

¢ Receive Accreditation: Qualification becomes officially recognized

Kafter S B _ )

e Promote the Qualification: A marketing strategy must be developed to
promote the new qualification to potential students, employers, and
professional organizations.

¢ Enrol Students: The qualification program will be opened for enrolment
to give detailed information on the course content, assessments, and
career outcomes.

o Start the program through accredited educational institutions or training
providers.

e Completing the academic program and passing a final exam to obtain
certificate, diploma, or title to practice the qualification

¢ Collect Data and Feedback

¢ Update the Qualification: The curriculum, assessments, and delivery
re) methods will be updated continuously based on feedback and
=y industry changes.

e Create Career Pathways: Outline clear pathways for graduates, including
further education opportunities (advanced degrees or specializations) and
professional certifications

¢ Foster Continuous Development: Encourage continuous
professional development through additional certifications,
workshops, and ongoing education to keep skills updated with
technological advancements.

The overall connection between occupational standards, qualifications, and ESCO can be
summarized as follows:

+ Occupational Standards serve as the basis for defining the required skills and
competences for various jobs.

+ Qualifications are developed using these standards to certify that individuals acquired
the necessary skills and competences.

+ ESCO integrates both occupational standards and qualifications into a standardized
framework to improve the clarity, transparency, and recognition of skills and
qualifications across Europe, and to facilitate mobility and employability in the labour
market.

The aim of aligning occupational standards and qualifications with ESCO is to ensure that on the
European labour market the skills are better matched with jobs, the qualifications are more easily
understood and recognized across borders. A common language for skills and qualifications must
be developed by several key stakeholders (employers, job seekers, education providers, and

1
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policymakers), to create a unified system that ensures skills are easily understood and
transferable across the European labor market. Also, it will facilitate disseminating skills needs
and labour market trends. Lifelong learning and continuous professional development help
individuals to understand the link between their skills and job opportunities, but also guide them
in selecting the best trainings needed in their careers.

To conclude, the harmonization gives the opportunity to employers and educational institutions
across Europe to identify the skills and competencies that individuals possess, regardless of
where they were obtained.

3. Recognition of qualifications

The recognition of qualifications is important as it allows the access to further education across
various sectors in Europe, not to mention that it promotes mobility and employability. To make
qualifications comparable, transparent, and easily recognisable, several frameworks, tools, and
networks have been developed at national, regional, and international levels. They lead to a
greater flexibility and integration within the European labour market.

3.1. Frameworks and Tools for Recognizing Qualifications in Europe

A comprehensive set of tools to support the recognition of qualifications is needed for creating
an integrated educational and professional environment, enabling individuals to work or to study
across borders. The aim is to ensure that their skills and qualifications are properly recognized
and valued. A review of the key frameworks and tools that facilitate the recognition of
qualifications in Europe was carried out. The results emphasize those frameworks' role in
enhancing mobility and employability across various sectors.

A. Higher Education:

1) Bologna Process: the Bologna Process ensures comparability in the standards and
quality of higher education qualifications across Europe and led to the establishment of
the European Higher Education Area (EHEA). The aim of the Bologna Process was to
harmonize degree structures in the European member states into three main cycles—
Bachelor’s, Master’s, and Doctoral to provide a consistent framework for higher education
qualifications. The Bologna Process promotes the use of the European Credit Transfer
and Accumulation System (ECTS), simplifying the transfer of credits and recognition of
studies acquired abroad. ECTS enhances academic mobility, flexibility, and access to a
wider range of educational opportunities due to the fact that it allows students to easily
accumulate and transfer credits between institutions and countries.

2) Diploma Supplement: The Diploma Supplement will be issued with the higher education
diploma, providing few standardized information and a comprehensive description
regarding the nature, level, context, content, and status of the holder studies. This
transparency is important to ensure fair and informed recognition of qualifications across
borders, enabling graduates to follow more easily further education or employment in the
European countries. The Diploma Supplement will give employers and academic
institutions a clear understanding regarding the qualifications and facilitate the broader
goals of educational and professional mobility.

12
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B. Professional Qualifications:

1) European Professional Qualifications Directive (2005/36/EC): The goal of the directive
is to facilitate the recognition of professional qualifications for individuals seeking
employment in another EU country. It is particularly relevant for regulated professions
like healthcare, engineering, and architecture, where specific qualifications and
experience are required for practice. The directive set up clear procedures and
mechanisms for the recognition of qualifications, permitting professionals to move and
work freely within the EU, while sustaining high standards of service, competence, and
public safety. By standardizing the recognition process, the directive removes barriers to
professional mobility and contribute to a more integrated European labour market.

2) European Qualifications Framework (EQF): The EQF is a tool that compares qualification
levels across the national frameworks developed across Europe. By aligning
qualifications to a common reference framework, the EQF simplifies the understanding
and recognition of qualifications issued in different countries. This leads to opportunities
for mobility, employment and lifelong learning across Europe, ensuring that qualifications
are recognized and valued adequately.

C. Vocational Education and Training (VET):

1) European Credit system for Vocational Education and Training (ECVET): The ECVET
framework is designed to increase the transparency and recognition of vocational
education and training qualifications, aligning them with the EQF. By standardizing the
way vocational skills and knowledge are recorded and recognized, ECVET facilitates
mobility, lifelong learning, and the accumulation of credits across different countries and
institutions. It enables individuals progressively build their competencies and
qualifications.

2) Europass: Europass provides a standardized format for documenting skills and
qualifications, including the ones achieved through vocational education and training.
Europass CV and the Europass Mobility document are key tools that are widely
recognized across Europe and help individuals present their qualifications clearly and
comparably. Europass also supports the use of digital credentials, to offer a secure and
verifiable way to share qualifications and achievements.

D. Non-formal and Informal Learning:

1) European Guidelines for Validating Non-Formal and Informal Learning: These
guidelines provide a complete framework for recognizing skills and competencies
acquired outside formal education, such as through work experience, volunteering
activities, or online learning. The recognition of non-formal and informal learning is
important for promoting career development and educational advancement. Member
states are encouraged by these guidelines to put into action systems for validating
learning, enhancing employability and providing greater access to further education
opportunities.

Tools and Networks Supporting Recognition:

e NARIC Network (National Academic Recognition Information Centres): NARIC is a
network that provides expert guidance on the recognition of international qualifications,

13
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helping to compare academic credentials from different countries. It plays a key role in
ensuring that qualifications are recognized across Europe, supporting students and
professionals’ mobility.

e ENIC Network (European Network of Information Centres in the European Region):
Working with NARIC, the ENIC focuses on the evaluation of academic qualifications and
promotes access to education. The goal is to enhance global academic cooperation and
mobility. This network is important to preserve high standards in education and ensure
that qualifications are recognized and respected worldwide.

o European Skills, Competences, Qualifications, and Occupations (ESCO): The online
platform ESCO offers a common language for skills, competences, qualifications, and
occupations. Transparency and transferability of skills and qualifications across borders
and sectors will be ensured and job matching and career development will be facilitated.
By providing clear descriptions of qualifications and occupations, ESCO simplifies the
recognition process and helps both employers and job seekers navigate the European
labour market more effectively.

Together, these frameworks, tools, and networks form a system for the recognition of academic
and professional qualifications across Europe. By standardizing qualifications and fostering
mutual recognition, they enhance professional and student mobilities, they improve
employability, and they support lifelong learning. Innovation, economic growth, social cohesion
and a more competitive European labour market can be enhanced thanks to this framework.

Quality assurance frameworks such as the European Association for Quality Assurance in Higher
Education (ENQA) and the European Quality Assurance Reference Framework for Vocational
Education and Training (EQAVET) have been established to warrant the credibility of
qualifications. ENQA and EQAVET have set rigorous standards and guidelines to ensure that the
qualifications issued by educational institutions are trustworthy and internationally recognized.

3.2. Qualification Recognition

Two perspectives were taken to analyse qualification recognition:
recognition of a newly established qualification;
recognition of a qualification obtained abroad.

Recognizing new qualifications is done to ensure that educational programs stay relevant and
aligned with the evolving needs of society and industry. The recognition of foreign qualifications
on the other hand aims at fostering mobility, inclusivity, and international cooperation. A more
flexible, skilled, and adaptable workforce capable to address the challenges of a rapidly evolving
economy can be nurtured by both recognition processes. This chapter presents the procedures
and implications for recognizing both new and foreign qualifications. Two aspects are
highlighted: adaptability and international cooperation.

14
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3.2.1. Recognition of a New Qualification

The introduction and recognition of a new qualification involves a thorough process to ensure
that it meets industry and educational standards, keeping its relevance and credibility. This
process aims at preserving the quality of education and training programs, while supporting
workforce development and assisting learners to reach their career objectives.

Recognition refers to the process of granting a certificate, dlploma or title that holds official

value within education systems
Mew Qccupation

The steps required by the introduction of a new ' ¢
qualification are described in Chapter 2.2 and are not

repeated here. An initial framework must be defined, el QuHicateg) |
followed by the curriculum development, program design, i

obtaining formal accreditation, launching the qualification | Assessmient of Qualification
and the ongoing efforts to monitor and evaluate the : ‘!' ;
effectiveness. All critical aspects related to these steps _
have been examined previously. Receiving accreditation s
is a fundamental step in recognizing a new qualification. % Recegnition of Qualification >
This step confirms that the qualification has undergone a \'\_ el
thorough evaluation process and meets established ‘!,

standards related to quality, relevance, and rigor. The
approval is required to build trust and credibility, ensure
recognition and portability, comply with regulatory é’ ]
requirements, and promote continuous improvement and Fimal Approval at EU Level
excellence in education and training. '

| EU Standards Compliance Check

The timeframe of each step varies depending on the country, occupation, and the complexity
of the qualification being assessed.

The timeframe for identifying and proposing a new occupation is between 6 months and 2 years.
In case specific regulations are required for the new occupation, another 11to 3 years need to be
added to the entire process duration, depending on the occupation’s complexity and the level of
consensus required between stakeholders (educational institutions, professional bodies, and
government agencies).

The timeframe for developing a new qualification is between 1 to 2 years for curriculum
developments. Accreditation from national or EU-level bodies might add another 6 months to 1
year, the implementation of educational programs takes another 6 months to 1 year before the
program is operational, while the duration of the complete program can range from 1to 4 years,
depending on the qualification level (e.g., certificate, diploma, degree).

The recognition of qualifications across EU member states involves submitting documentation,
assessment by competent authorities, and potentially adaptation measures. The timeline varies
significantly based on the complexity of the qualification and the regulatory requirements of each
country. Gathering the required documentation and submitting an application can take from 1 to
3 months; the competent authority’s assessment can take 3 to 6 months. It must be mentioned
that issuing a certificate, diploma, or title involves key steps that are managed by accredited
institutions such as universities, colleges, or professional bodies.

3 https://www.wjec.co.uk/home/about-us/qualification-development/

15



GREEN

SKILLS - Co-funded by
2 FOR the European Union

“ HYDROGEN

The process ensures that the qualification awarded is a true representation of the individual's
achievements and meets the necessary standards for recognition. The timeframe for compliance
check and final approval is from 14 to 30 months, depending on the review processes, the level
of compliance with existing standards, and whether any revisions are required.

Therefore, the average overall timeframe for introducing a new occupation, introducing and
developing a qualification, and recognizing the qualification at the EU level can range from 3
to 7 years or more, considering the different phases and variables involved (country-specific
regulations, occupation complexity, qualification complexity, recognition agreements).

Accreditation is the step through which the institutions ensure the stakeholders that their
qualifications provide valuable and reliable learning experiences that meet the needs of learners
and the demands of the job market. Beyond meeting minimum standards, accreditation often
serves as a benchmark for excellence. Institutions must not only meet but exceed accrediting
standards to distinguish their qualifications in a competitive educational landscape. This pursuit
of excellence benefits learners, employers, and society, ensuring that qualifications provide
meaningful, relevant, and high-quality education and training.

A brief description with the key ideas on each qualification category is given below with
emphasize on types, purpose and recognition tools.

Higher Education Qualifications

» Overview: The qualifications are awarded by universities and higher education
institutions after completing a course of study at the post-secondary level.

« Types: Bachelor's degrees, Master's degrees, and Doctoral degrees are the common
types of qualifications awarded.

» Purpose: To provide comprehensive knowledge in a specific field, support critical
thinking, and prepare individuals to advance in a professional role or for further
academic studies.

» Recognition Tools: The Bologna Process, European Higher Education Area (EHEA),
and Diploma Supplement standardize and facilitate the recognition of
qualifications across Europe with the aim to increase academic mobility and
skills required for employment.

FI Vocational Education and Trainina (VET) Qualifications

« Overview: VET qualifications deal with equipping individuals with specific skills and
competencies required by certain trade or professions

» Types: Certificates, diplomas, and advanced diplomas in fields such as healthcare,
engineering, and hospitality are the common types of qualifications awarded.

» Purpose: To provide practical, hands-on training that directly applies to specific
occupations, with emphasis on work-based learning.

» Recognition Tools: The European Credit System for Vocational Education and
Training (ECVET) and the European Qualifications Framework {EQF) help
standardize VET qualifications, to ensure transparency and comparability
across countries, promoting mobility and lifelong learning.
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B Professional Qualifications

» Overview: Professional qualifications attest that a person has the necessary
knowledge, skills, and competencies to practice a certain profession, often
regulated by competent authority/professional bodies or governments.

» Types: Qualifications for doctors, lawyers, accountants, architects, and engineers
are the common types of qualifications awarded.

» Purpose: To ensure that individuals meet the industry-specific standards required to
practice a profession, maintaining public safety, competence, and professional
integrity.

» Recognition Tools: The European Professional Qualifications Directive (2005/36/EC)
and Common Training Frameworks (CTF) provide mechanisms for the
professional qualifications recognition and facilitate the free movement of
professionals across the EU while maintaining high standards of practice.

Non-formal and Informal Learning Qualifications

» Overview: Non-formal and Informal Learning qualifications deal with learning that
occurs outside traditional, formal education settings, like work experience,
volunteer activities, online courses, and life experiences.

» Types: Certificates, badges, and micro-credentials that verify specific skills or
competencies gained through non-formal or informal learning are the common
types of qualifications awarded.

» Purpose: To acknowledge and validate the skills and knowledge gained through
alternative learning pathways, making them visible to employers and education
providers. The aim is to encourage individuals to use these qualifications to
advance in their careers or education.

» Recognition Tools: The European Guidelines for Validating Non-Formal and Informal
Learning and Council Recommendation on the Validation of Non-Formal and
Informal Learning provide frameworks for recognizing these qualifications,
supporting greater flexibility and inclusivity in education and employment.

« Overview: Micro-credentials are short, targeted qualifications that attest specific
skills or knowledge, often focused on a certain area of expertise or competence

» Types: Various types from digital badges to certificates for specific skills or
knowledge areas, such as digital marketing or data analysis, can be obtained.

» Purpose: To meet the needs of individuals that want to upskill or reskill quickly.
Offer flexibility and can be combined in modules to form larger qualifications
over time.

» Recognition Tools: Europass Digital Credentials and European Commission
initiatives are frameworks that begins to standardize micro-credentials,
ensuring the recognition and their value across the EU.
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C'J_J International Qualifications

» Overview: The qualifications are awarded by international organizations or bodies,

being recognized globally and transcending the national boundaries.

» Types: International Baccalaureate (IB) diplomas, Cambridge International
Examinations, and Chartered certifications by international professional bodies
are the common types of qualifications awarded.

» Purpose: To provide globally recognized qualifications that enable students and

professionals to pursue education and career opportunities worldwide.

» Recognition Tools: The ENIC-NARIC networks, together with global recognition

frameworks and agreements, facilitate the understanding and recognition of
these qualifications across different regions and countries.

Each of the above-mentioned qualifications plays an essential role in the diverse educational and
professional landscape of Europe, due to opportunities created: mobility, lifelong learning, and
the integration of skills across various sectors. These qualifications ensure that individuals can
use and benefit from their skills and knowledge, regardless of where or how they were obtained.

3.2.2. Recognition of a qualification issued in another country

The second type of recognition analysed is the recognition of a qualification acquired abroad. It
is about formally acknowledging and accepting credentials, such as a badge, certificate, diploma,
or title, issued by an institution from another country. These credentials should attest that a set
of learning outcomes—such as knowledge, know-how, skills, and/or competences—achieved by
a person has been evaluated by a competent authority based on a predefined standard.

General Steps for Recognition

1) Application Submission: A formal application is submitted by the applicants together
with several documents, including diploma, transcript, identity document. Sometimes, the
translations and legalizations of these documents is required.

2) Evaluation: The Authority/responsible body evaluates the application based on the

comparability of the foreign qualification with the national standards. This may involve:

- Verification of Documents includes the checking of the transcript's authenticity,
diplomas, or certificates submitted by the applicant.

- Reference Checks from former employers, teachers, or educational institutions to
confirm the applicant's claims can be requested.

- Assessment of Competence will be done by conducting examinations, practical
assessments, or interviews with the aim to evaluate the applicant’'s competencies and
knowledge.
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3) Accreditation and Alignment with Standards is done after verification step, to ensures
that the individual's achievements align with the valid standards for the certificate,
diploma, or title being awarded. This step may involve:

- Mapping Learning Outcomes to align the individual’s learning and competencies with
the learning outcomes required by the qualification.

- Quality Assurance is done by reviewing the quality and relevance of the education
or experience using national or international standards. The goal is to ensure that the
qualification is valid and credible.

4) Decision follows the validation and alignment process step, a formal decision being given
by an authorized body, such as an academic board or professional committee, to issue
the certificate, diploma, or title. The issuance process includes:

- Documentation Preparation, preparing the official documents with all the
information required: individual's name, date of issuance, and specific achievements.

- Authentication: applying official seals, signatures, and other security features to the
documents for preventing fraud and ensure their recognition.

- Issuance of the Qualification: awarding the certificate, diploma, or title to the
individual, often accompanied by a ceremony or official communication.

The outcome can be one of the following: a full recognition, a partial recognition (which

might require additional examinations or a period of adaptation), or a denial, with reasons

provided.

5) Registration and Record-Keeping: Once the qualification is issued, the institution keeps

a record of the award for future verification and reference. This step is essential for:

- Future Verification: the qualification can be verified by employers, educational
institutions, or other stakeholders.

- Data Protection and Privacy: safeguarding the personal information of the individual
in compliance with legal and institutional policies.

- Updating Official Registers: adding the individual's name to official registers or
databases that list qualified practitioners (if applicable to the profession).

6) Notification and Communication: Finally, the individual is notified of the qualification
issuance, and relevant stakeholders, such as employers or professional bodies, may also
be informed if appropriate. This step ensures:

- Recognition of Achievement: Celebrating and formally acknowledging the
individual's achievements.

- Informing Stakeholders: Providing necessary information to employers, licensing
bodies, or other entities that may need to recognize the qualification for professional
practice or further education.

7) Appeal Process: If the applicant is dissatisfied with the decision, an appeal process might
follow.

It's important for individuals that want to recognize their qualifications in an EU country to consult
the specific requirements and procedures applicable in that country or through the relevant
professional body, as these can vary significantly depending on the type of qualification and the
country of origin. Each country has its own set of rules, standards, and criteria for recognizing
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qualifications, which are often influenced by national education systems, regulatory frameworks,
and labour market needs.

For qualifications obtained:

> within the EU, European Economic Area (EEA), or Switzerland - the recognition process
is generally straightforward, thanks to EU directives that facilitate the free movement of
people and services across borders. These directives, such as the Professional
Qualifications Directive (2005/36/EC), provide a harmonized framework that ensures
mutual recognition of qualifications for regulated professions, allowing professionals to
practice in different member states with minimal additional requirements. The process
requires submitting documentation that demonstrates the equivalency of the foreign
qualification to the local standards, including diplomas, transcripts, and evidence of
professional experience.

> outside the EU, EEA, or Switzerland - the recognition process involves a more
comprehensive evaluation. Non-EU qualifications often require a detailed assessment to
ensure they meet the host country standards related to education and professions. This
can involve additional steps such as credential evaluation by recognized bodies (like the
ENIC-NARIC networks), the completion of adaptation courses, language proficiency
tests, or professional exams to demonstrate compliance with local/national
requirements. The criteria for recognition can differ widely, so individuals may need to
provide more extensive documentation, undergo further training, or demonstrate
specific competencies to have their qualifications recognized. A study case for the
recognition of qualification in Romania, including the introduction of an occupation and
of a new qualification is presented in the Annex 4.

The recognition process varies depending on the qualification type —whether it is academic or
professional—and the regulatory status of the profession in the host country. In the case of highly
regulated professions like medicine, law, and engineering, there might be stricter recognition
requirements for ensuring public safety and professional competence. In these cases, applicants
have to pass local examinations, complete supervised practice, or take additional coursework to
solve any gaps between their training and the standards applicable in the host country.

In is recommended to consult the national recognition centres, professional associations, or
educational institutions in the host country due to the valuable guidance and help that they can
provide to navigate the specific requirements. Additionally, Europass and EQF can assist
individuals in understanding how their qualifications align with the host country's standards and
make easier to respond to any additional requirements that might need.

Concluding, understanding the recognition process and preparing thoroughly can greatly
improve the chances of a smooth transition, whether for further educational or professional
practice in a new country.

3.3. Designing a Questionnaire to collect data related to qualification recognition

To collect comprehensive data related to the recognition of Hydrogen qualifications in each
European country participating in the GreenSkills4H2 project, a questionnaire has been
developed using Google Forms, being available online at https://forms.office.com/r/BDZ8ikQeTS.
The link was sent to all partners and the form will be accessible on the entire project duration to
collect the information, in case any updates will be available.
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A preview of the questionnaire is included below:

RECOGNIZING A QUALIFICATION IN AN EU COUNTRY

Qualification bnfermatson

3 answers have been collected and can be checked in Annex 5. They illustrate the specific cases
of three countries. Partners from Austria (University of Applied Sciences Technikum Wien), the
Netherlands {Drenthe College) and Spain (Fundacion Hidrégeno Aragdn, Fundacion San Valero,
Instituto Superior Técnico, Promea and Innovela - Spain, Portugal, Greece and Belgium) have
provided information regarding the the training programme (duration, courses, learning
outcomes, etc.), the accreditation status and the level of qualification. Additionally, information
on the Professional Body or Authority Responsible for Regulation, on the alignment with relevant
EU directives or standards, and on the time needed for the entire recognition process were
provided. The questionnaire will be updated until the end of the WP3.

4. Moving from GreenSkills4H2 trainings towards certification

The transition to a green economy necessitates the development of specialized skills, particularly
in emerging sectors like hydrogen energy. As hydrogen becomes a pivotal component in
sustainable energy solutions, the demand for skilled professionals in this field is increasing.
Setting up a clear path for hydrogen training that leads to certification is necessary for
standardizing the knowledge base, ensuring safety, and fostering innovation in this sector.

A Hydrogen Engineer occupational profile have been defined based on the steps defined in the
chapters 2 and 3 to understand the transition from the GreenSkills4H2 training to formal
certification. It is an important step to establish a clear and comprehensive occupational profile,
with the skills, knowledge, and competencies required for certification being defined. The
specific roles and responsibilities for the Hydrogen Engineer will be outlined to check if the

21



GREEN
W SKILLS H Co-funded by
Z F{}R the European Union

“ HYDROGEN

certification process aligns with industry standards and meets the needs of employers in the
hydrogen sector.

The Hydrogen Engineer qualification requires education, specialized training, practical
experience, and certification. This qualification is needed for professionals working in the
hydrogen industry, focusing on hydrogen production, storage, distribution, and utilization. The
process of recognising a qualification can vary depending on the country, certifying body, and
specific area of expertise within hydrogen engineering. It is important to consider and link the
three concepts: occupational profile, qualification and job profile.

A description on the main elements to define for the new occupational profile of Hydrogen
engineer, including its qualification and the steps to recognize it is given below:

1. offers a detailed description of what is required from a Hydrogen
Engineer in terms of skills, knowledge, and competencies. This profile will be used for the
development of a new qualifications.

- Labour Market analysis identified the need for a Hydrogen Engineer due to emerging
hydrogen economy challenges

- Competent Authority: Ministry of Labour and Social Solidarity, for Romanian study case

- Establish the Occupational Standards by defining:

(i) roles and responsibilities: to design, develop, and optimize systems and processes
for the production, storage, and distribution of hydrogen.

(i) core competencies: knowledge on hydrogen production methods (e.g., electrolysis,
steam methane reforming), but also on storage and distribution, ability to analyse
complex technical data and troubleshoot system issues, safety protocols, system
design, and regulatory compliance. Communication skills for documenting
processes, reporting findings, and collaborating with teams are required.

(iii) technical skills: expertise in using specialized tools and technologies relevant to
hydrogen engineering, such as designing hydrogen storage systems and
integrating fuel cells into power networks.

(iv) Communication and soft skills: abilities such as problem-solving, communication
skills for documenting processes and reporting findings, teamwork, and project
management that are crucial for working effectively in a multidisciplinary
environment.

- Proposal of the new occupation based on the fact sheet from Annex 2

(i) Description: Hydrogen engineer occupation is at the at the intersection of chemical
engineering, renewable energy, and advanced materials science, given the
opportunity to work on the development, design, and optimization of hydrogen-
based technologies.

(i) Duties and responsibilities specific to the occupation: working with various
technologies, including electrolysis, fuel cells, and hydrogen storage systems, to
ensure the efficient and safe handling of hydrogen. The engineer collaborates with
other teams to develop innovative solutions that support the hydrogen economy.

(iii) Level of education proposed: Bachelor’s degree, EQF level 6 or 7

{(iv) Requirements related to professional training: high school diploma or equivalent,
EQF level 50or 6

{v) Requirements for practicing the occupation, after graduating: a solid foundation in
mathematics, physics and chemistry, abilities for problem solving, inclination
towards engineering sciences.

By defining these requirements, the profile ensures that all certified Hydrogen Engineers
possess the necessary skills to work with hydrogen technologies. It also facilitates alignment
between educational programs and the practical demands of the hydrogen industry.
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2. [[IEIiEEY T B are the educational achievements, certifications, and practical experiences
that ensure an individual meets the standards set by the occupational profile. These
qualifications demonstrate that the individual is capable to perform the job tasks.
Qualification refers to the credentials, training, education, and certifications a Hydrogen
Engineer need to obtain for being considered competent for the role as defined by the
occupational profile. This process involves:

- Defining the qualification framework based on the fact sheet from Annex 3
(i) Define skills, knowledge, competencies: as defined in the occupation profile
(i) Define the learning outcomes: advanced understanding on hydrogen-based
technologies (production, storage distribution, and utilization), design and test
systems based on hydrogen technologies, proficiency in applying safety protocols,
capability to develop projects on H2 technologies.
- Develop the curriculum and assessment criteria
(i) Curriculum design: The courses may cover various aspects of hydrogen
technology, including: Hydrogen production methods (e.g., electrolysis, natural gas
reforming), Hydrogen storage and transportation, Safety protocols for handling
hydrogen, Hydrogen fuel cells and their applications. These courses can be
modular for being tailored to different educational levels or institutions. An example
for a 4-years program for Hydrogen engineer qualification is given below, a
balanced mix of theoretical knowledge, hands-on experience, and practical training
being needed:
Year 1. Foundations in Engineering and Science can include: (I) Introduction to
Engineering; (ll) General chemistry, (Ill) Mathematics - differential and integral
calculus, (IV) Physics- Mechanics, (V) Introduction to computer programming, (V1)
Introduction to Material Science, (VII) Environmental Science and Sustainability
Year 2: (I) Thermodynamics, (ll) Fluid Mechanics, {(lll) Electrochemistry and
Corrosion, (IV) Mathematics - electrochemistry and corrosion, (V) Linear Algebra
and Differential Equations, (VI) Hydrogen Technology Fundamentals, (Vi) Heat
Transfer, (VIII) Introduction to Mechanical Design
Year 3: {l) Advanced Hydrogen Production Technologies, {Il) Hydrogen Storage and
Distribution, (lll) Fuel Cell Technology, {IV) Control Systems for Hydrogen
Engineering, (V) Hydrogen Safety and Risk Management, {VI) Computational Fluid
Dynamics (CFD) for Hydrogen Systems, (Vi) Advanced Electrochemical Systems,
(V1) Energy Systems and Integration
Year 4: {l) Sustainable Hydrogen Economy, (lI) Advanced Fuel Cell Design and
Application, (Ill) Hydrogen in Transportation, (IV) Industrial Process Control for
Hydrogen Systems, (V) Energy Policy and Regulatory Frameworks, (VI) Emerging
Technologies in Hydrogen, {VIl) Research Methods for Engineers.
(ii) Assessment criteria: exams, practical test, hands-on and study cases.
- Program development will implement the curriculum and validate the qualification
- Obtain formal accreditation: Certifications from Authority bodies will be obtained to
validate the program and obtain accreditation. Certification of Hydrogen Engineer
qualification/program ensures a standardized level of expertise across the industry,
enhancing safety, efficiency, and innovation. Certified professionals are better
equipped to tackle the complex challenges associated with hydrogen technology,
making them valuable assets to employers. Moreover, certification provides career
advancement opportunities and contributes to the overall growth and development of
the hydrogen sector.
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Qualification ensures that an individual not only understands the theoretical aspects of
hydrogen engineering but also has practical skills and knowledge to perform effectively on
the job.

3. is the practical application of the qualifications and the occupational profile in
a professional environment. It involves performing the duties of a Hydrogen Engineer, using
the skills and knowledge gained through education, training, and certification to contribute
effectively to projects and organizational goals.

The job of a Hydrogen Engineer involves applying the knowledge, skills, and competencies
outlined in the occupational profile and verified through qualifications in a real-world setting.
A job might include:

- Design and Development: Creating and optimizing systems for hydrogen production,
storage, and utilization, ensuring efficiency and safety.

- Safety Management: Implementing safety protocols for handling hydrogen, conducting
risk assessments, and ensuring compliance with safety standards and regulations.

- Research and Innovation: Engaging in research to develop new technologies or
improve existing ones related to hydrogen storage, fuel cells, and other applications.

- Project Management: Leading projects that involve the installation, maintenance, and
operation of hydrogen systems, collaborating with cross-functional teams, and
managing timelines and budgets.

The job role leverages the qualifications and competencies defined by the occupational
profile to meet the specific needs of the employer and contribute to the goals of the
organization, such as advancing sustainable energy solutions or developing cutting-edge
hydrogen technologies.

To conclude: the occupational profile defines what a Hydrogen Engineer should be capable of
doing, qualification is the process of proving that capability, and the job is the place where
those capabilities are applied in a real-world context to achieve specific outcomes for the
hydrogen industry.

5. Conclusions

The deliverable underlines the need to have a common framework to facilitate standardization
and recognition of training and qualifications across Europe. Defining detailed job descriptions,
roles, competences, and learning outcomes, and collaborating with relevant authorities, will lead
to the recognition of new hydrogen-related occupations and their integration into national and
European classification systems.

In emerging sectors like the hydrogen sector, the technologies and practices are rapidly evolving,
so a responsive and adaptive workforce is required. In this context, the establishment and
recognition of hydrogen-related qualifications are essential. The next years will be vital for
designing and developing hydrogen qualifications to achieve recognition. Collaborative efforts
between EU frameworks, national initiatives, and industry partnerships will be required to build a
robust, dynamic, and versatile workforce capable of driving the hydrogen revolution forward.
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Key insights and takeaways:

1. Standardization and recognition frameworks are the basis to elaborate a European
hydrogen qualification framework.

The adoption of frameworks such as EQF and ECVET is essential in standardizing hydrogen
qualifications across Europe. Transparency and comparability of qualifications will be facilitated,
making it easier for professionals to have their skills recognized and for employers to understand
the competencies of their workforce.

2. National and EU-funded initiatives for Advanced Training Programs and empowering the
hydrogen workforce

National initiatives, supported by EU-level policies and funding, are crucial in developing
specialized hydrogen training programs. The collaborative efforts between national bodies and
EU initiatives such as GreenSkills4H2 will enhance the coherence and relevance of these
programs. It will help making a step forward in hydrogen education/training by creating modules
and making accessible offline and online learning materials developed for the WP4 pilot trainings.

3. Shaping hydrogen skills: the critical role of Industry collaboration and stakeholder
engagement

Partnership and collaboration between industry stakeholders, educational institutions, and
professional bodies is necessary in shaping hydrogen qualifications. This collaboration ensures
that the training programs are aligned with current industry practices and technological
advancements. Industry partnerships also provide practical training opportunities, bridging the
gap between theoretical knowledge and real-world application.

4. Overcoming challenges in harmonization and recognizing hydrogen qualifications across
Europe

There are challenges in achieving full harmonization and recognition of hydrogen qualifications
across Europe, even if significant progress has been made. Differences in national education
systems and regulatory environments can hinder the recognition of qualifications. Continued
efforts to align national qualifications frameworks with the EQF and to foster recognition
agreements are necessary to address these challenges. The questionnaire developed to collect
data related to qualification recognition in the countries involved in the GreenSkills4H2 project
will be used further to complete the missing information at European level.

5. Harnessing growth and innovation in Hydrogen: Turning opportunities into strategic
advantages

The evolving nature of the hydrogen sector presents continuous opportunities for growth and
innovation in education and training. The development of new curricula, the incorporation of
emerging technologies, and the promotion of lifelong learning are essential to cope with industry
needs. The EU's commitment to funding research and innovation in hydrogen technology further
supports the expansion and enhancement of training programs. Hydrogen is seen as a key
enabler of the EU’s Green Deal and its goal of achieving climate neutrality by 2050. To meet these
ambitious targets, the EU has allocated significant funding under programs such as Horizon
Europe and the Clean Hydrogen Joint Undertaking, as well as training programs dedicated to the
workforce to address the needs of the hydrogen economy.
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Based on the findings of the D3.2 deliverable, and taking into consideration the pilot trainings
from the WP4, the following actions are recommended:

1. Roll out the courses/training programs across GreenSkills4H2 partners and other
institutions/companies. This should involve collaboration with educational institutions,
industry partners, and other relevant organizations to integrate GreenSkills4H2 courses
into existing curricula and workforce training programmes. By engaging multiple partners,
the training programs will reach a broader audience, facilitating the development of a
skilled workforce for the hydrogen sector.

2. Gather feedback from trainees, instructors, and industry partners/companies. This will
provide insights into how well the programs are meeting their objectives, the relevance
of the content to industry needs, and the effectiveness of the training in preparing
individuals for hydrogen-related roles.

3. Use this feedback to refine the curricula and improve training methods and courses
content. The feedback collected should be systematically analysed to identify strengths
and areas for improvement. Adjustments to the curricula may be necessary to better align
with industry developments, evolving technologies, and the specific skill gaps identified
by employers. This iterative process ensures the programme remains up-to-date and
relevant.

4. Establish mechanisms to monitor the implementation and impact of the new qualification.
This may include measuring the number of individuals completing the training, tracking
their employment outcomes, and evaluating the broader impact on the hydrogen sector
workforce. Regular assessments will ensure the qualifications remain fit for purpose and
that their introduction leads to measurable improvements in skills development and
employment in the hydrogen economy.

5. Achieve the recognition of at least 3 hydrogen qualification at European level. This may
involve working with regulatory bodies to achieve official endorsement. European-level
recognition will enhance the portability of these qualifications across member states,
ensuring that workers trained in one country can be employed in another, thus supporting
a more integrated hydrogen economy.
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Annexes
Annex 1 - Application for introduction of a new occupation

Username ................
Identification data ...............
Headquarters ......cccoeoeovveeeeeennnn.
Phone/fax .coeeeeeeeeeeeennn..

To: Ministry of Labor and Social Solidarity

Specialized direction .........cccoee.....

The undersigned, ......ccccovvviviviie e, , as the legal representative of the user ...................... ,
based in .....ccccceevennnenn. , | request the introduction in the Classification of occupations from
...{name of the country)..... of the following occupation*):

| mention that the occupation is regulated by the normative act**) .......cccccceeeenn /found in the
European Classification a skills/competencies, qualifications and occupations - ESCO. | am
attaching the descriptive sheet of the occupation.

Name and surname of the legal representative, in clear ...............

Signature ................

Annex 2 — Occupation fact sheet

1 Name of occupation

Name of occupation

2 National code for the occupaion/ESCO code

3 Code for the sector of activity in which the occupation falls
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4 The duties and responsibilities specific to the occupation

5 Level of education {graduated school) required for practicing the occupation, according to the

provisions of the education law national in force

6 Requirements related to professional training

Type of document certifying professional training:
» Graduation diploma/bachelor's degree/ master's degree ...........
* Qualification certificate ........ccccvvnnnnene

o Graduation certificate .......ccccvvvviieniniiinnnnn.

Name of the qualification/improvement or specialization program

necessary to practice the occupation
The qualification level required to practice the occupation, according to National qualifications
framework (CNC)
7 Requirements for practicing the occupation (skills, abilities, competences and skills, etc.)

8 Tools and work equipment used

|9 Activity environment

10 Risks at work

11 Duration of working time and work schedule

12 Salary - the regulatory framework by which payroll {eg CIM, CCM, Payroll Law of public funds,
service contract, etc.)

13 Related trades from COR

14 Correspondence with the European Classification of skills/ competences, qualifications and
occupations - ESCO (indication of the name of the occupation and the code related to the basic
group), after case

Name and surname of the legal representative, in clear ..............

Signature ................
Date ...cccoevvevneennee
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Annex 3 - Qualification fact sheet

Name of Qualification

Occupational domain

Educational level according to the international
classification standard of education (ISCED)

The skill level according to the national/international
legislation regarding approval of the national
framework of qualifications

Skill level corresponding to the European Framework
of qualifications

Qualification description
- Knowledge
- Skills
- Responsibilities
- Other information to describe what would must
know, understand and be able to do the learner

Conditions of access to the qualification

Routes for obtaining the qualification:
- in the initial training system
- in the system of professional training of adults
- by evaluating the skills obtained in the non-
formal and informal system

Name of authorization/accreditation bodies for this
qualification

Related qualifications containing identical result units
- Name of qualification and code

Types of occupations that can be practiced with this
qualification

- Name of occupations and code

ECTS credit points or workload estimated to be
necessary to obtain the learning outcomes

Annex 4 - Occupations, qualifications and recognition — A study case for Romania

A study case for introducing an occupation. a new qualification and the recognition process in
Romania is considered.

In Romania, the classification of occupations was established by the document "Classification of
occupations in Romania" (COR ISCO 08) that represents the system of identification, hierarchy
and coding of all occupations carried out in the economy, regardless of their type and location.
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and includes 9 major groups, the document being updated in 20224, According to the Ministry of
Labour and Social Solidarity, the nomenclature includes 4339 occupations, but their number is
constantly changing depending on changes in the labour market.

» Major Group 1: Members of the legislative body of the executive, senior leaders of public
administration, leaders, and senior officials from economic, social, and political units;
Major Group 2: Specialists with intellectual and scientific occupations;

Major Group 3: Technicians, foremen and assimilated;

Major Group 4: Administrative officials;

Major Group 5: Operative workers in services, trade, and the like;

Major Group 6: Farmers and skilled workers in agriculture, forestry, and fisheries;
Major Group 7: Craftsmen and skilled workers in craft trades, adjustment and
maintenance of machinery and plant;

Major Group 8: Plant operators and machinery and assemblers of machinery,
equipment, and other products;

> Major Group 9: Unskilled workers.

VVVVYVYYVY

Y

Updating of the COR can involve:

a) identification, hierarchy, coding, and introduction into the COR of new occupations,
such as a result of changes in the national economy;

b) elimination of an occupations that are no longer required on the labour market;
¢) renaming occupations found in the COR only if necessary;
d) moving occupations, if necessary.

The content of the COR is aligned with the existing international nomenclatures according to
the following hierarchy of priorities:

- priority O - EU {(European Union);
- priority 1 - UN (United Nations);

- priority 2 - other international regulations.

The Ministry of Labour and Social Solidarity (MMSS) is the Competent Authority that has the
tasks to update the COR by:

e Analysing the submitted documents;

e Requesting an opinion for updating the COR from the relevant ministry regulating the
activity in the field or from professional associations / advisory opinion issued by the
sectoral committee related to the branch of activity or by the National Association of
Sectoral Committees in Romania. To make a request to a ministry relevant to the new
occupation that is intended to be included in the COR nomenclature, a series of
documents are required: (1) Address to the relevant ministry from the university; (2)
Analysis on the need to update the COR nomenclator by introducing new occupations;
(3) Summary of supporting memories occupations.

4 ORDER No. 37/83/2022 of January 11, 2022 for the approval of the Procedure for updating the Classification of
occupations in Romania, https://mmuncii.rofj33/images/Documente/Legislatie/Ordin_37_83_2022.pdf
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e lIssuing users a favourable opinion for updating the COR;
e Quarterly or whenever necessary, elaborating the order for updating the COR in
collaboration with the National Institute of Statistics.

To register a new occupation in the COR code, the current regulation requires a request from the
users, respectively: central and local public administration bodies, educational institutions,
economic agents, regardless of the form of ownership, employer, trade union, professional and
political organizations, foundations, associations, natural and legal persons. Based on the
documentation submitted by users and specified in the procedure - Order_37_83_2022s, the
Ministry of Labor and Social Solidarity requests, within 2 working days, an opinion from the
relevant ministry that regulates the activity in the field or, as the case may be, from the
professional associations/consultative opinion issued by the sectoral committee related to the
branch of activity or by the National Association of Sectoral Committees from Romania. A
response is expected within 5 working days. The request to update the occupational standard is
resolved by the Competent Authority within 10 working days.

The necessary documentation for registering an ESCO occupation/qualification in the COR code
or for registering a new occupation/qualification type COR code, is listed below:

> To update the COR nomenclature, by introducing new occupations, the submission to
the Ministry of Labour and Social Solidarity needs to contain the following documents:

a) application for the introduction into the COR of the occupation, according to
the model presented in Annex 1;

b) the information sheet of the occupation, according to Annex 2.

a) To enter in the COR an occupation found in ESCO, the submission to the General
Registry of the Ministry of Labour and Social Solidarity needs to contain the same
documents as for introduction of a new occupation, and the information related to
the occupation available on the ESCO website.

The documents for updating the COR must be submitted, in letter format under private signature
or in electronic format with qualified electronic signature.

After conducting an extensive search in the COR nomenclatures, no specific qualification related
to hydrogen was found for the three qualifications under consideration in Deliverable 3.1
engineers, technicians, and managers/economists. Expanding the search to include qualifications
for the 3 categories, specifically related to alternative fuels or renewable sources, yields equally
disappointing results. There is no COR code available for the specific search.

Qualifications

In Romania, the National Authority for Qualifications (A.N.C.)7 ensures the general framework for
continuous professional training and development of qualifications necessary to support a

5 ORDER No. 37/83/2022 of January 11, 2022 for the approval of the Procedure for updating the Classification of
occupations in Romania, https://mmuncii.ro/j33/images/Documente/Legislatie/Ordin_37_83_2022.pdf (in Romanian)

& https://codcor.ro
7 https://www.anc.edu.ro
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competitive human resource, able to function efficiently in today's society and in a community of
knowledge (according with HG 556/20118 with subsequent amendments and completions).

The National Authority for Qualifications {A.N.C.) is a public institution with legal personality, a
specialized body coordinated by the Ministry of Education. (ART 342 - National Education Law
/2011 with subsequent amendments and completions). The duties of the National Authority for
Qualifications (ANC) are regulated according to the provisions of Article 340, para. (2) of the
National Education Law nr. 1/2001, with subsequent amendments and completions, respectively
by GD nr. 556/2011 on the organisation, structure and functioning of the ANC, as subsequently
amended and supplemented. ANC acts as National Coordination Point for EQF (European
Qualification Framework), Contact Point for ESCO (European Skills and Competence portal),
National Europass Centre and National Support Service for EPALE (Electronic Platform for Adult
Learning in Europe).

ANC manages the National Register of Qualifications (RNC) and harmonize European regulations
with national ones in the field of qualifications and their recognition to increase national labour
mobility on the European market, according to the Treaty of Accession to the Union.

The National Register of Qualifications (RNC) is divided into 3 broad categories as following:

1) National Register of Qualifications for Higher Education (RNCIS);
2) National Register of Professional Qualifications (RNCP);
3) National Register of Postgraduate Programmes (RNPP).

The three registries mentioned above can be used to look for and identify educational offerings,
training programmes, and courses, as well as postgraduate programmes that address the
hydrogen topic in their curricula. The search results will be displayed in the present
documentation, as well as the curricula of educational, training, and postgraduate programmes,
with an emphasis on disciplines whose major topic is the study of hydrogen.

Following the consultation of the National Register of Qualifications in Higher Education - RNCIS,
only a few programs could be observed that have this hydrogen component in the proposed
curriculum and that could train hydrogen engineers or engineers who could easily occupy the
position of alternative fuels engineer.

Table 1 - Curriculum program in Romania that have hydrogen component among disciplines and
train engineers that could easily occupy position in the field of hydrogen or alternative
fuels engineer by reskilling or upskilling.

Nr. Curriculum Title Faculty/University COD COR/ESCO

1 Systems engineering | Chemical Engineering & COR: 214504 - chemical
with renewable Processes/ Ovidius University | engineer advisor
energy sources of Constanta COR: 214505 - expert chemical

28/01/2026 engineer

2 Renewable and University of Bucharest COR: 313113 - operator of
Alternative Energy 31/12/2021 renewable energy sources
Sources COR: 211107 -Research assistant

in technological physics

8 https://legislatie.just.ro/Public/DetaliiDocumentAfis/129483
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3 Renewable energy
sources MS9

National University of Science
and Technology Politehnica of
Bucharest, 21/03/2024

ESCO: 2149.7.3 - Renewable
energy engineer specialist

4 Efficient use of
energy and renewable
sources

Dunarea de Jos University of
Galati
27/06/2024

COR: 215122 - Research
engineer in electrical engineering
COR: 215123-Research assistant
in electrical engineering

5 Energy Efficiency
Ms4

National University of Science
and Technology Politehnica of
Bucharest, 21/03/2024

COR: 215146 /Research engineer
in industrial power engineering

6 Energy Systems
Management MS8

National University of Science
and Technology Politehnica of
Bucharest, 30/07/2025

COR: 2149.7.1 Energy systems
engineering specialist (ESCO)

7 Energy services MS12

National University of Science
and Technology Politehnica of
Bucharest, 21/03/2024

COR: 2149.7.5 Thermal
engineering specialist (ESCO)

The University of Bucharest offers the sole curriculum programme among the 7 options {see
Table 1) that focuses mostly on hydrogen studies, as illustrated in Figure 1 and Figure 2.

Denumirea disciplinei
No| subject

3 Total ore
Number of | Nota/ Grade
hoirs
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c |5LP

‘Sam 1
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Capitole speciale de nanochimie-nanoelectrochimie, Hyperchem (E)
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B .
. rSETEgenEﬁlhl e de EﬂEI‘gH! 1
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M

| {E}

3 Emnnrma hdragmL&u—! Fjledemmhusue 515.teme tenTuusuIare 1 28

4 cmvers-a energlel solare (E) / memm 8
| 1:Materials and devices for Solar eneray conversion (£}
5 |Cercetare stintifich (V+V) / Solentifc research (V=)

|
r “Eccnomia Mdrogeniuiul-2: 1ennologh solare, termosoiare, ple . |

Metode de simulare, elemente finite, Matlab Mathcad/Comsal (E) /

simyiafign, fintg elgments, Matiah
Economia hedrogenului-3: Fizico-chimia materialelor stocatcare de )
hidrogen, generarea-stocarea hidrogenului (E) [ Hydrogen
Economy-3: Physics amd chemisiny of the hydogen storage

] dlspuamre pents

g (E) 1

392

&l

g |Cap

| Promovat cu media: *
'.Pasi average grade per academic pear:

speciale de termodinamica, fenomene de transport (£) | 28
Thermodynamics and transport phenomena, advanced chapiers (E)

T

(%)
)

Total creditey Total ECTY/SECT crediis:

60

Figure 1First Year Curriculum for The University of Bucharest Program
Renewable and Alternative Energy Sources

During the initial year of the Master's programme, which is organised by the University of
Bucharest, one may observe the following hydrogen-related disciplines:

e Hydrogen Economy 1: Fuel cells and thermosolar systems;

¢ Hydrogen economy 2: Solar technologies, thermosolar, fuel cells, photovoltaics;

e Hydrogen Economy 3: Physics and chemistry for the hydrogen storage materials.
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For the second year of study, the curriculum provides a single discipline dedicated to the study
of hydrogen that follows the disciplines studied in the first year of study for the described
program, which is:

e Hydrogen economy 4: Microbial fuel cells, photocatalysts, photosynthesis, biohydrogen.

3 Total ore ::”;rad! H;
Number of | Nota/ Grade ECTS/SECT
Nr. Denumirea disciplinei . hmw it
No Seml | SemII | Sem I | Sem II
Subject [ € [SLPP| ucam |27 sem | 1% sem | 2% sem
Surse regenerabile de energie 2 - Tehnologii
| |fotovoltaice,DSSC,PEMFC/bazele electrotehnicii-automatizari (E) / 28 78 . 6 E
| Rerewatie anergy sources-2: Thechnologies- -Phclovolaics, DSSC,
| and aitomation (E)
Senzori-blosenzor in monitorizarea mediulul, elemente de
2 |nancecotehnologie (E) / Sensors-hiosensors for emwronment 28 28 = B -
| monitoring. hasics i nancecotecinoloaw ££] L ! _ ;
| Surse regenerabile de energie 3: bazele auditulul energetic/bazele
3 {auditului de mediu; arhitecturi ecologice, case ecologice (E) / IR 28 B B
| Rencwable energy sources-I: enargy auditemaranment audlt;
| ecolpaic anchitectures, ecoloaic houses (E)
4 ", |Metode de analiz3 fizico-structurali a materialelor (E) / Physics and 28 38 ) 5 ~
'mr:':'.ur.a} wetural analsis methods of matenals (F]
5 'Den:etam 5:||r|:trﬂ:.§ (V) | Scentifc research (V4 V) E 246 B 3
| Economia hidrogenului 4-Pile de biocombustie, fotocataliza,
& :’r'.i:|l:c:tsin‘isezéJ bighidrogen (V) / Hydrogen economy4: micrabial fuel || 20 20 . - &

Figure 2 Second Year Curriculum for The University of Bucharest Program
Renewable and Alternative Energy Sources

The Master programmes from POLITEHNICA Bucharest presented in Table 1 include courses on
hydrogen. These courses can be found in the curricula provided in the annexes and are listed

below:
e Advanced hydrogen decarbonization processes; MS4; second year semester [|; 30
students; code UPB.02.A.MS4.022; 14 weeks, 2 hours course + 2 hours applications/week;
¢ Hydrogen and fuel cells; MS9; year | semester II; 30 students; code UPB.02.5.MS9.009;
14 weeks, 2 hours course + 2 hours applications/week;

¢ Energy carriers; MS12; first year semester |; 30 students; code UPB.02.A.MS12.006; 14

weeks, 2 hours course/week;
e Technical and economic solutions for hydrogen production and use; MS8; first year
semester |; 30 students; code UPB.02.5.MS58.008; 14 weeks, 2 hours course + 1 hour

applications per week;

If we continue with the investigation of the National register of professional qualifications RNCP,
no result in terms of educational programs, training courses or any other training programs
directly related to hydrogen, alternative fuels or renewable sources could be found. However,
there is a training program for training electrical technician, see Table 2, who could benefit from
upskilling programs to give the possibility of reconversion to a hydrogen technician position.
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Table 2 Qualifications already existing at national level that could be reskilled or

upskilled to potential hydrogen qualification.

Qualification Title

Qualification awarding
institution

Occupation on the labour
market

Electrical technician

ME/ ME and MMSS

Power technician/electrician

Regarding the postgraduate programs, there is no post-graduate program at national level, in the
field of hydrogen, renewable sources or alternative fuels, according to the National Registry of

Postgraduate Programs - RNPP.

An example of diploma supplement for the qualification Efficient use of energy and renewable

sources is presented below.
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L5 2
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Recognition of qualifications obtained abroad

Each country has its National Recognition Information Centre (NARIC) which provides guidance
on the recognition of foreign qualifications within that country. NARIC centres play a crucial role
in evaluating and comparing qualifications from different countries.

The EU Directive on the Recognition of Professional Qualifications (2005/36/EC) aims to simplify
procedures for the recognition of professional qualifications within the EU, making it easier for
professionals to work in different Member States.

The qualifications corresponding to the European Union, which are found in ESCO, can be easily
adopted in Romania, according to ANC (National Authority for Qualifications), through the
organisation of training programmes, master's programmes, or postgraduate programmes, with
the mention that in the following years of implementing these programmes, they will also need
to have an equivalent in the COR code for Romania.

For any studies that do not have an occupation defined in the ESCO code, their recognition is
made at national level with the help of the National Centre for Recognition and Equivalence of
Diplomas (CNRED).

The National Centre for Recognition and Equivalence of Diplomas {(CNRED) was created in 1999
and functions as a directorate within the Ministry of Education, having as main attributions:

> recognition and equivalence of study documents obtained abroad,;

> elaboration of regulations and methodologies regarding the recognition and equivalence
of study documents obtained abroad;

» endorsement of study documents from higher education in order to super legalize or
apply the Hague Apostille;

> representing Romania within the EU institutions in the field of academic and professional
recognition.

The National Centre for Recognition and Equivalence of Diplomas is a member of the ENIC/NARIC
networks of Information Centres on the recognition of diplomas, an initiative of the European
Commission, the Council of Europe and UNESCO, which allows a permanent exchange of
information and advice at national and international level on the education system and the legal
status of educational institutions abroad, training offered, as well as the conditions established
by these institutions for obtaining study documents.

In Romania, the recognition of foreign qualifications, whether for academic or professional
purposes, involves processes that enable these qualifications to be understood and accepted
within the Romanian system. The recognition process varies depending on whether an individual
seeks to continue their education, apply their academic degree in the professional sphere, or use
their professional qualifications to work in a regulated profession.

Academic Recognition

For individuals aiming to continue their studies in Romania or to have their previous academic
achievements recognized (e.g., for employment purposes), the process is as follows:

e Higher Education Qualifications: The Ministry of Education through the National Center
for Recognition and Equivalence of Diplomas (CNRED) is responsible for the recognition
of higher education diplomas obtained abroad. Applicants need to submit their diplomas

38



GREEN
W SKILLS H Co-funded by
2 F{}R the European Union

“ HYDROGEN

along with other required documents, like transcript records and identity documents, for
equivalence studies or for attesting the level of studies.

e Pre-university Education Diplomas: Recognition of school-level qualifications obtained
outside Romania is also managed by CNRED. This recognition is essential for students
who wish to continue their studies in Romanian schools.

Professional Recognition

For individuals aiming to practice a regulated profession in Romania (such as medicine,
engineering, teaching, etc.), recognition of professional qualifications is necessary:

e Regulated Professions: The recognition of professional qualifications for regulated
professions is overseen by the relevant regulatory bodies or professional associations in
Romania. The process adheres to the EU Directive 2005/36/EC on the recognition of
professional qualifications for EU/EEA/Swiss qualifications. Non-EU qualifications go
through a separate process that is also overseen by the specific professional bodies but
may involve different criteria.

e Automatic Recognition: For some professions, such as doctors, nurses, pharmacists, and
architects, there is an automatic recognition mechanism within the EU/EEA/Swiss area
based on the alignment of training standards.

Vocational and Technical Qualifications

e Recognition Process: These qualifications may also need to be recognized for
employment purposes, particularly in certain fields. The process generally involves
assessment by relevant sectoral committees or the Ministry of Education, depending on
the nature of the qualification.

General Steps for Recognition

1) Application Submission: Applicants typically need to submit a formal application and
provide diploma, transcript, identity document, and sometimes translations and
legalizations of these documents.

2) Evaluation: The responsible body (CNRED or the relevant professional association)
evaluates the application based on the comparability of the foreign qualification with
Romanian standards.

3) Decision: The outcome can be full recognition, partial recognition, or denial.

4) Appeal Process: If the applicant is dissatisfied with the decision, there is usually an
appeal process they can follow.

It's crucial for individuals seeking recognition of their qualifications in Romania to consult the
specific requirements and procedures detailed by the CNRED or the appropriate professional
body, as these can vary depending on the type of qualification and the country of origin.
Additionally, for EU/EEA/Swiss qualifications, the process is streamlined under EU directives, but
non-EU qualifications may require additional vetting.
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Annex 5 - Questionnaire

RECOGNIZING A QUALIFICATION IN AN EU COUNTRY

1. Title of the Qualification:
A. "HZ2 Mobility technician training program”
B. "Hydrogen Engineering”
C. "Waterstof in de industry”

2. lIssuing Institution Name and Country:
A. "Fundacion Hidrégeno Aragdn, Fundacidn San Valero, Instituto Superior Técnico, Promea
and Innovela - Spain, Portugal, Greece and Belgium"
B. " University of Applied Sciences Technikum Wien, Austria”
C. "Drenthe College (Netherlands)"

3. Accreditation Status of the Issuing Institution:
A. "Ongoing”
B. "Will start (subject to accreditation by AQ Austria and university council decision) in the
winter semester 2024/25 and will be offered as a dual degree”
C. "Agreed uppon”

4. Level of Qualification (e.g., Bachelor's, Master’s, Doctorate):
A. "EFQM 4"
B. "Bachelor's"”
C. "EQF-4"

5. Duration of the Program (years/semesters):
A. "_ 1
B. "6 semesters”
C. "10 weeks"

6. Number of hours:

A. "30 hours”
B. "_ "
C. "240"

7. Mode of Study (full-time, part-time, online):
A. "Online"
B. "work-integrated"
C. '"part-time and or online"

8. List of Core Subjects/Courses:

A. "1 Introduction to H2 Mobility program; 2. H2 Equipment, inspection, operation and
maintenance; 3. Safety protocols and provisions related to H2 storage”
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B. "Process engineering, mechanical engineering, electrical engineering, mathematics and
engineering  science, thermodynamics, hydrogen technology, communication
management and law, hydrogen systems"

C. 'Installs a hydrogen technology system in the industrial environment Prepares installation
work Installs and installs components and parts Performs maintenance and troubleshoots
Locates and analyses problems Sets up/down equipment, installation and troubleshoots"

9. Total Credit Hours or ECTS:

A. 11111
B. "180"
C. ”8”

10. Practical Components (internships, laboratory work):
A. “None”
B. "Regular practical work (7 x internships) during semesters 3-6"
C. "Laboratory work (small scale)"

11. Learning outcomes of the study programme:

A

B. "The course provides an overview of the technologies used along the entire value chain:
generation, transport and storage, and energy conversion equipment.”

C. "The beginner professional: § has broad knowledge of the general safety aspects and
regulations of liquid and gaseous hydrogen § has broad knowledge of the application
areas of hydrogen technology in the industry § has broad knowledge of the advantages
and disadvantages of the application of hydrogen technology in the industrial
environment § has broad knowledge of design requirements for hydrogen installations
specific to the industry § has knowledge of the safety aspects regarding installation
design specific to hydrogen in the industry § has knowledge of the operation and
characteristics of the relevant (sub)systems in hydrogen technology in the industry § has
knowledge of relevant developments (laws and regulations) in the field of hydrogen
technology for industrial applications § can read (complex) technical drawings and the
associated process flows § can take the safety measures necessary when working with
hydrogen technology in an industrial environment § can assemble and test a hydrogen
technology installation § can collaborate and communicate with technicians from multiple
disciplines § can install technical demonstration systems in the industrial environment §
can operate technical demonstration systems with hydrogen technology in the industrial
environment § can read and apply technical documentation in English § can work safely
with hydrogen technology in an industrial environment § can work with modern technical
equipment (ICT skills)"

12. Is the qualification recognized for professional practice in the issuing country?

Yes 1

No 2

1



GREEN

SKILLS - Co-funded by
2 FOR the European Union

“ HYDROGEN

13. What is the Professional Body or Authority Responsible for Regulation in your country:
Please choose from below list:

National Recognition
Information Centre 0
(NARIC)

Ministry of Education 1

Professional Regulatory

Body 0

Other* 2

*AQ Austria and university council decision

14. Does the qualification align with relevant EU directives or standards (e.g., Bologna
Process)?

Yes 2
No 0

Do not have this
information

15. If applicable, provide details on compliance with specific EU directives (e.g., Directive
2005/36/EC on the recognition of professional qualifications).

16. How long did the entire recognition process take?

Less than 3 months 0
3-6 months 0
6-12 months 1
More than 12 months 0
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