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1. Executive Summary

1.1. Introduction

The Artificial Intelligence Skills Alliance for Europe (ARISA) is a four-year transnational initiative funded
under the Erasmus+ programme, running until mid-2026. Its overarching aim is to support Europe in
addressing skills shortages, gaps, and mismatches arising from the rapid adoption and maturation of Al
across sectors. As Al technologies increasingly move from experimentation to large-scale deployment,
skills development has become a critical enabling condition for economic competitiveness, organisational
transformation, and responsible Al use.

This document presents the updated Al Skills Strategy for Europe (2025). It builds on earlier needs
analyses, stakeholder engagement activities, and best practice reviews conducted within the ARISA project,
while integrating new empirical evidence and implementation insights generated during 2024-2025. The
update reflects a shift in emphasis from initial Al adoption toward scaling, integration, and value
realisation, within an increasingly regulated and mature Al landscape shaped by the EU Artificial
Intelligence Act.

The strategy is conceived as a living document. It is periodically reviewed and refined during the project
lifetime to remain aligned with evolving technological developments, labour market dynamics, and
regulatory requirements. While developed within ARISA, the strategy is intended to serve as a shared
reference framework that can support continued coordination among education providers, industry actors,
policymakers, and other stakeholders beyond the project context.

1.2. Objectives

The Al skills landscape in Europe is characterised by a dynamic blend of academic excellence, burgeoning
start-up ecosystems, and sustained governmental initiatives. European universities are at the forefront of
Al research, producing a pool of highly skilled Al professionals. However, Europe still faces challenges in
retaining talent and having enough diversified Al related profiles. In order to address this skills gap and
foster a digital-ready workforce, Europe must shape a comprehensive Al Skills Strategy. The strategy
should cater to Al professionals, decision-makers, and policymakers, addressing their diverse educational
needs. The demand for Al-related roles, including machine learning engineers and prompt engineers, is
escalating. An agile, modular approach to education and training, accommodating rapid technological
changes, is essential. Policymakers and decision-makers require a basic understanding of Al's moral,
ethical, and legal dimensions. Moreover, a societal approach to Al skills development is imperative,
promoting diversity and inclusion within the Al sector. As Al technologies proliferate, organisations must
foster welcoming environments and prioritize reskilling programs for workers in lower-wage, shrinking
occupations.

Despite current initiatives, a gap persists in matching education supply with demand. Collaboration
between academia and the labour market, rapid reskilling programs, and enhanced access to existing
initiatives are necessary steps. Additionally, sectors heavily reliant on Al technology must actively support
Al skills development.

Overall, the Al Skills Strategy for Europe aims to achieve:

e Along-term alliance of European key players in the field of Al that includes strategic cooperation
among education, industry, and policy actors on Al skills development.

e An adaptive approach in providing innovative educational and training instruments that are
updated regularly as a response to ongoing Al advancements.

e A cross-cutting objective of the strategy is to ensure that validated Al skills and education profiles
developed within ARISA are consolidated, scaled, and sustained beyond the project through
broad stakeholder consensus and European-level instruments.

o0 7
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1.3. Methodological approach

The Al Skills Strategy for Europe is a collaborative deliverable of the ARISA consortium. The strategy,
developed in the first year of ARISA and continuously maintained over the course of the project, is the result
of joint efforts by the ARISA consortium. The systematic approach followed to define the Al Skills Strategy
is based on validated strategic planning and strategic-management models, it involves 3 steps: strategy
formulation, strategy implementation, and strategy evaluation and iteration.

Strategy formulation Strategy implementation
Embedding the strategic obj
associated act s in relevant v
packages and long term sustainability plan.

Strategy iteration
Incorporating the strategic review processes
and validation of key outputs to ensure
relevance with ongoing Al advacement.

Figure 1. Systematic approach followed to define the Al Skills Strategy

1.3.1. Strategy formulation
Step 1 - Definition of mission and strategic objectives

The strategy began with a comprehensive assessment of the current Al skills landscape in Europe. This
analysis encompassed an evaluation of present and future Al skill demand and supply, offering insights into
mismatches and trends. Simultaneously, an Advisory Board was established, comprising experts from
diverse sectors, to guide the strategy's development. Based on data and input from the group of selected
experts in the field, the mission, vision, and overarching strategic goals of the Al Skills Alliance were
defined.

Step 2 - Stakeholder engagement

Recognising the importance of multiple perspectives, a public consultation was initiated. This involved an
online questionnaire and focus groups to gather views from a wide range of stakeholders. The objective
was to validate the mission statement and strategic objectives and ensure alignment with industry, policy,
and civil society stakeholders in the Al field.

Step 3 - Defining activities

With the strategic objectives in place, specific activities were outlined for each objective. Action plans and
roadmaps were created, breaking down initiatives into actionable steps with assigned responsibilities and
deadlines. This granular approach ensures focus, direction, and measurable progress towards building a
robust Al skills foundation in Europe.

1.3.2. Strategy implementation

The implementation of the Al Skills Strategy is underpinned by the concrete and actionable nature of the
strategic objectives. Each objective has a detailed overview of specific short-term and long-term activities.

oo 8
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1.3.3. Strategy evaluation and iteration

Given the dynamic nature of Al development, continuous evaluation and iteration are paramount. This
process involves two complementary cycles:

1. Shorter and Rapid Cycle: Advisory Board meetings are held every six months to review progress,
discuss short-term iterations, and ensure the strategy remains adaptable.

2. Longer and Thorough Cycle: An annual evaluation process considers skills needs, profiles, and
feedback from training providers and key stakeholders. This thorough review ensures the
strategy's sustainability and relevance.

The 2025 update applies the longer and thorough cycle to review progress to date, consolidate existing
strategic elements, and refine priorities where appropriate. It draws on four primary data sources
generated within the Alliance: a stakeholder survey, structured input from Advisory Board discussions,
evaluation data from pilot courses delivered under Work Package 6, and findings from the Al literacy
practices analysis conducted in collaboration with the European Artificial Intelligence Office. Together,
these sources provide complementary insights into skills needs, implementation challenges, and emerging
priorities.

In parallel, selected Al role and educational profiles developed within ARISA have been reflected in a
CEN/CENELEC Workshop Agreement (CWA) process. This workshop-based European standardisation
context links elements of the strategy to broader multi-stakeholder engagement at European level,
reinforcing coherence between ARISA outputs and ongoing Al skills and governance developments.

1.4. Results

1.4.1. Vision and mission
The AI Skills Alliance vision:

Strive for Europe to have a resilient Al-skills foundation for a wide range of Al-professionals, policy
and decision-makers.

The overall mission:

Enable re- and upskilling of Al-professionals and building a resilient European Al-skills
foundation by addressing and monitoring possible Al-skills mismatches in a long-term Al Skills
Alliance of European key players in the field.

1.4.2. Strategic Objectives and Activities

In the table below an overview is given of the strategic objectives and activities. The updated strategy
reaffirms the vision of establishing a resilient Al skills foundation for Europe, supporting Al professionals,
organisational decision-makers, and policymakers. It defines seven interconnected strategic objectives that
address skills intelligence, role and skills definition, education and certification frameworks, modular
learning delivery, community building, Al literacy and trust, and accelerated upskilling and reskilling.

Rather than proposing uniform solutions, the strategy emphasises phased and use-case-driven approaches
that take into account heterogeneous starting points, capacity constraints, and sectoral differences.
Modular learning architectures, role-based competence development, and recognition mechanisms are
positioned as key enablers for scalability and sustainability. Al literacy is framed as a practical capability
that underpins responsible Al adoption, informed decision-making, and alignment with evolving regulatory
requirements.
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Strategic

Objectives

Activities

SO01: Outline the
potential Al
skills
mismatches at
the EU level

1.1. Analyse Al
skills
requirements in
the EU

1.2. Analyse the Al
skills learning
offerings in the EU

S02: Define in-
demand Al-
related roles and
skills
requirements

2.1. Define an Al
role profile
structure

2.2. Update the Al
Role Profile
Structure

2.3. Align Al roles
and skills with
existing European
ICT roles and
skills frameworks
and standards

S03: Design of
educational
profiles,
certification
framework and
accreditation
process

3.1. Define key
educational
profiles
(programmes and
unit learning
outcomes)

3.2. Design the
European Al skills
certification
framework

3.3. Design
accreditation
procedures

S04: Design
modular Al skills
learning
offerings

4.1. Deliver fit-for-
purpose core
curricula for Al
skills across the
EU

4.2. Widen access
to Al skills
learning offerings

4.3. Foster
diversity and
inclusion within
Al skills training

4.4. Develop the
trainer-the-
trainer
programmes

S05: Establish
and nurture an
active
community of
stakeholders for
Al skills
development
5.1. Develop a
value proposition
to engage and
support
companies,
learning
providers, and
public
organisations.

5.2.Grow a
sustainable Al
Sector Skills
Alliance

5.3. Develop new
collaboration
avenues between
industry,
academia, NGOs
and governments

S06: Promote
and increase
overall
understanding of
Al

6.1. Raise
awareness about
Al principles,
opportunities and
challenges

6.2. Ensure
diversity in the
working field of Al

6.3. Support the
narrative of
ethical, inclusive,
human-centred Al
with decision and
policy makers

S07: Accelerate
Al upskilling and
reskilling at
different levels

7.1. Advance the
narrative on Al
upskilling and
reskilling with
national
governments

7.2.Map and
promote funding
opportunities for
Al skills
development

7.3. Capacity
building to key
stakeholders to
engage the
national and local
communities

Table 1. Overview of Al Skills Strategic Objectives and Associated Activities
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1.5. Conclusions

In a mature and increasingly regulated Al landscape, the Al Skills Strategy for Europe provides a structured
yet flexible framework for addressing Al skills development in a realistic, inclusive, and sustainable
manner. It supports policymakers in coordinating Al skills initiatives and aligning them with broader
governance developments, while offering organisations and education and training providers guidance for
designing and delivering role-relevant, adaptable learning pathways. As a living document, the strategy
continues to be reviewed during the ARISA project to ensure relevance as technologies, labour markets,
and policy contexts evolve.

As part of its long-term sustainability approach, ARISA has leveraged the CEN/CENELEC Workshop
Agreement mechanism to consolidate validated educational and role profiles within a multi-stakeholder
European framework involving nearly 100 organisations from academia, industry, civil society, and public
authorities, supporting continued visibility, alignment, and uptake beyond the project lifecycle.

The AI Skills Alliance invites stakeholders across Europe to engage with ARISA in translating this strategic
framework into practical and scalable Al skills initiatives.

1.6. Key Updates in the 2025 Strategy

The 2025 update builds on the original Al Skills Strategy without fundamentally redesigning its structure.
Instead, it refines and recalibrates key strategic elements in response to technological developments,
regulatory evolution, and implementation insights gathered during the project lifecycle. Compared to the
initial strategy, this update reflects:
= A sshift from early Al adoption toward scaling, integration, and value realisation, addressing the
gap between experimentation and sustained organisational impact.
= Stronger integration of developments in generative Al and emerging agentic Al capabilities
within role and skills definitions.
= Recognition of prompt engineering and related interaction competences as baseline capabilities
for a broad range of Al-related roles.
= Increased emphasis on transversal competences, including governance, ethics, trust, and
responsible Al implementation.
= Strategic repositioning of modular learning (SO4) as a cross-cutting delivery architecture
essential for scalability.
= Reframing of certification and accreditation (SO3) toward recognition, portability, and labour-
market signalling.
= (Clearer alignment with the EU Artificial Intelligence Act, particularly regarding Al literacy,
governance requirements, and responsible deployment.
= Recalibration of upskilling and reskilling (SO7) as phased, conditional, and use-case-driven
rather than uniformly accelerated.
These refinements reflect the transition from initial mapping and piloting toward consolidation, validation,
and long-term sustainability of Al skills initiatives across Europe.

1.7. Use of This Document

This strategy serves as a reference framework for policymakers, education and training providers, industry
actors, social partners, and other stakeholders involved in Al skills development. It provides guidance on
strategic priorities, role and skills definitions, design principles, and coordination mechanisms, while
allowing flexibility for adaptation to national, sectoral, and organisational contexts. Stakeholders may use
this strategy to align initiatives, curricula, certification approaches, and Al literacy efforts with a shared
European framework, supporting coherence and comparability across Al skills interventions. The
document is intended to inform policy dialogue, guide programme development, and contribute to
sustained coordination among Al skills initiatives during and beyond the ARISA project lifetime.

o0 11
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2. Introduction

Artificial intelligence is rapidly transforming industries, with adoption now mainstream across core
functions from R&D and product development to operations, HR, and marketing. In McKinsey’s latest global
survey, 78% of organisations report using Al in at least one business function (McKinsey & Company,
2025). Early bottom-line effects are already visible: for most business units deploying generative Al, a
majority of respondents report cost reductions, and 17% indicate that 5% or more of EBIT over the past
year was attributable to GenAl use (McKinsey & Company, 2025). Yet realising these opportunities depends
on people and skills. According to the World Economic Forum, skills gaps are the leading barrier to business
transformation, cited by 63% of employers (World Economic Forum, 2025). Moreover, an estimated 59%
of the global workforce will require training by 2030 to keep pace with technological change (World
Economic Forum, 2025). Current training provision, however, falls short of these needs, underscoring the
urgency for expanded reskilling and upskilling initiatives across Europe and beyond (OECD, 2025; World
Economic Forum, 2025).

2.1. On the urgency for a sectoral sKkills strategy on Al

Artificial intelligence is reshaping industries and there are multifaceted dimensions of this urgency being
explored, touching upon the transformative impact of Al on various sectors, the ethical and responsible
considerations it raises, the formidable challenges posed by the evolving Al workforce, and the stark
mismatch between current skill offerings and the dynamic demands of an Al-driven economy. Together,
these facets make a compelling case for the immediate development and implementation of a strategic plan
to bridge the skills gap and ensure the effective and responsible integration of Al technologies across
sectors.

2.1.1. Alisrevolutionising industries, raising considerations for responsible Al

Artificial intelligence has seen remarkable growth in recent years, revolutionising industries and reshaping
the future of technology. Fuelled by advances in computing power, the availability of large-scale data, and
breakthroughs in machine learning and generative models, Al has reached unprecedented levels of
adoption and capability. By 2025, 78% of organisations report using Al in at least one business function,
with many already realising measurable cost savings and efficiency gains (McKinsey & Company, 2025). At
the frontier, state-of-the-art generative Al systems have matched or surpassed average human
performance on a range of standardised cognitive benchmarks (Zhong et al., 2024). This rapid expansion
presents opportunities for organisations and governments to innovate, improve productivity, and deliver
new services (World Economic Forum, 2025). At the same time, it raises pressing questions around
transparency, fairness, and accountability. In response, the European Union has adopted the Al Act, which
enters into force in August 2024, establishing the first comprehensive legal framework for trustworthy and
ethical Al (European Commission, 2024). Complementary international efforts, such as the OECD Al
Principles and UNESCO’s ethical guidelines, further highlight the importance of embedding responsibility
into Al development and deployment (OECD, 2025; UNESCO, 2024).

2.1.2. Challenges in the Al Workforce

As industries integrate Al-driven solutions and technologies into their operations, the European Union (EU)
grapples with two main challenges. First, the surge in demand for Al-related expertise is quickly outpacing
the current supply of qualified professionals. Secondly, as with any groundbreaking technology, there is a
paramount need to ensure that Al is developed and deployed ethically and equitably.

Growing demand for Al skills

The EU faces a rapidly growing demand for Al skills, but continues to struggle with two major challenges:
a shortage of highly qualified Al specialists with advanced technical expertise, and a wider workforce that
often lacks the digital literacy needed to keep pace with technological change (World Economic Forum,

se 12



0. arisa

2025; OECD, 2025). Emerging roles such as Al product managers, compliance specialists, and prompt
engineers are increasingly in demand, not only in technical fields but across business and public services
(McKinsey & Company, 2025). Addressing these challenges requires substantial investment in education
and training programmes that combine advanced Al expertise with broader upskilling for non-technical
professionals, ensuring that Europe remains competitive and open to new business opportunities.

Equality and ethical challenges

Recognising the transformative potential of Al, the European Union has introduced a set of initiatives to
ensure the responsible development and use of Al technologies. The centrepiece is the EU Artificial
Intelligence Act, adopted in 2024 and entering into force on 1 August 2024, establishing the first
comprehensive legal framework for trustworthy Al (European Commission, 2024). Complementary
measures such as the planned European Al Office and new funding under Horizon Europe aim to foster
both innovation and accountability (OECD, 2025).

EU Al policy initiatives Description

European Commission’s Al Non-binding guidelines published in 2019, outlining
Ethics Guidelines (published | principles for trustworthy Al and laying the foundation for
in 2019) later regulation.

The first comprehensive legal framework for regulating Al in
the EU. Introduces a risk-based approach, bans
“unacceptable risk” Al, and sets strict requirements for high-

EU Artificial Intelligence Act
(published in 2024, entering

into force 2025) .

risk systems.

Newly established body within the European Commission to

. coordinate implementation and enforcement of the Al Act,

European Al Office ) ) , -

monitor risks, and support harmonised application across

Member States.
European Al Excellence Horizon Europe-funded consortia connecting leading
Centres / Networks of research institutions across Europe to advance human-
Excellence centric and trustworthy Al

Large-scale infrastructures enabling companies to test Al
solutions in real-world conditions across key sectors such as
healthcare, mobility, manufacturing, and agriculture.

Testing & Experimentation
Facilities (TEFs)

Public-private partnerships promoting large-scale upskilling
Pact for Skills (Al & Digital) | and reskilling initiatives to address Al-related skills gaps in
the EU workforce.

Funding through Horizon Significant funding streams supporting Al R&D, ethical Al
Europe and Digital Europe projects, skills initiatives, and innovation platforms (e.g., Al-
programmes on-Demand, Digital Europe calls).

Table 2. Examples of EU initiatives for ethical and trustworthy Al

A key principle in these initiatives is the obligation to identify and mitigate biases while promoting equality,
regardless of race, gender, age, disability, language, or social status, in the design and deployment of Al
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systems (UNESCO, 2024). To be effective, the Al Skills Strategy must therefore integrate diversity and
ethical considerations into its training programmes and support policymakers in defining future-proof job
profiles and skill sets for the EU labour market.

2.1.3. Mismatch between offerings and needs

The published Al Skills Needs Analysis highlighted that, despite a growing number of educational
programmes, supply continues to lag behind demand, both in quantitative and qualitative terms (ARISA,
2023). Recent studies confirm this pattern: the OECD Employment Outlook 2025 shows that skills
shortages remain widespread across Europe, particularly in advanced digital and Al-related fields (OECD,
2025). To remain relevant in the face of rapid technological progress, vocational education and training
(VET) and higher education must adopt modular, flexible formats that can be updated continuously to
reflect emerging Al capabilities.

Current initiatives also need to become more visible and accessible to a broader audience, ensuring that
workers at all career stages can benefit. Experts increasingly emphasise the importance of lifelong learning
pathways and micro-credentials as scalable ways to equip individuals with targeted Al competencies while
avoiding overburdened curricula (World Economic Forum, 2025). Despite these efforts, evaluations of
existing European initiatives suggest that stakeholders — especially in the education sector — find current
measures fragmented and only partially effective in meeting skills needs (McKinsey & Company, 2025).

A balanced assessment of these findings underscores the urgency of shaping a coherent and forward-
looking Al Skills Strategy. Yet results from the most recent EU consultations indicate that current promoters
of Al skills initiatives have struggled to achieve their objectives, reinforcing the need for a stronger, better
coordinated response at the European level (European Commission, 2025a).

2.2. Main trends and drivers on Al

A key step toward realising the full potential of Al while addressing its challenges is the definition of an Al
Skills Strategy that secures Europe's economic competitiveness and prepares professionals for the future.
In this section the current trends and drivers navigating Al are discussed.

2.2.1. Al: the Size of the Price
Al adoption and investment intensifying

The Al market is expanding rapidly, with global spending projected to exceed $500 billion by 2025 (IDC,
2024). Adoption has accelerated: in McKinsey’s latest global survey, 78% of organisations report using Al
in at least one business function, while 71% report regular use of generative Al, nearly double the share
from early 2024 (McKinsey & Company, 2025). As Al becomes more advanced and accessible, investment
has risen in parallel. Organisations are not only allocating a growing share of their digital budgets to Al but
also embedding Al in more functions across the enterprise. McKinsey (2025) finds that companies are
increasingly redesigning workflows, appointing senior leaders to oversee Al governance, and scaling
adoption practices—indicating that investment is shifting from experimentation to structural
transformation.

Realising rewards from Al

Private investment in Al has continued to rise sharply, reaching $95.9 billion globally in 2023, almost 20
times the level of a decade earlier (Stanford University, 2024). In Europe, startup activity has accelerated,
but the region still trails the United States and China in attracting large-scale Al funding (Atomico, 2024).
Companies are beginning to see measurable value from these investments. According to McKinsey’s 2025
survey, a majority of business units deploying generative Al report cost reductions, and 17% of
organisations attribute at least 5% of EBIT to GenAl (McKinsey & Company, 2025). The strongest gains are
realised in product and service development, marketing and sales, and strategy and corporate finance,
while cost savings are particularly pronounced in service operations and human resources. Firms capturing
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the greatest returns are not only deploying advanced technologies but also embedding Al into workflows,
aligning with cloud infrastructures, and investing in employee reskilling (Deloitte, 2024; McKinsey &
Company, 2025). At the macroeconomic level, widespread Al adoption is projected to add up to 1.5
percentage points to annual EU productivity growth over the next decade (Goldman Sachs, 2023).

2.2.2. Leveraging Al for Environmental, Social, and Corporate Governance (ESG)
Initiatives

Al is also being deployed to advance environmental, social, and governance (ESG) objectives. Recent
surveys highlight a growing number of companies integrating Al into sustainability efforts, including
automating climate data collection, improving emissions monitoring, and optimising energy efficiency
across supply chains (Stanford University, 2024; World Economic Forum, 2025). McKinsey’s 2025 survey
findings indicate that many organisations are embedding Al into broader risk management and
sustainability strategies, with adoption strongest in functions where data accuracy and efficiency gains are
critical (McKinsey & Company, 2025). Adoption patterns vary across regions: Greater China and Asia-
Pacific report higher rates of Al use for sustainability applications compared to Europe and North America,
reflecting differences in regulatory environments and market priorities (McKinsey & Company, 2025). At
the policy level, international bodies such as the World Economic Forum and OECD emphasise Al's growing
role in supporting climate goals and ESG reporting (OECD, 2025; World Economic Forum, 2025).

2.2.3. Impact of Al

Al technologies, including natural language processing, generative Al, and computer vision, are catalysing
transformation across industries. These advancements are not only driving economic growth but also
presenting organisations with critical challenges in adapting to the Al-driven landscape.

AI's impact across Industries

Al-technologies, like natural language processing, generative Al and computer vision are transforming
industries across the globe, from the evolution of autonomous vehicles to new opportunities for medical
diagnosis, and from banking and insurance to the media and communication industries. The Al Skills Needs
Analysis (ARISA, 2023) showed that the most common fields of application for Al are Research and
Development (R&D), closely followed by new product development and operations management (see
figure 2).

Research and Development
New Product Development
Operations

Customer Services

Marketing

Security

Human Resources

Legal/ Compliance

Other

Figure 2. Al application fields

Driving economic growth through Al
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The adoption of generative Al in business and government is driving measurable productivity
improvements and economic growth. Organisations are increasingly leveraging Al to analyse data,
automate processes, enhance customer interactions, and develop innovative products and services
(Davenport & Mittal, 2023; McKinsey & Company, 2025). Generative Al has the potential to profoundly
reshape industries by enabling entirely new business models and service offerings. Yet current
deployments remain concentrated on efficiency, productivity, and cost reduction, reflecting the early stage
of adoption (Deloitte, 2024). The economic impact of Al is being propelled by factors that fundamentally
change how companies operate: greater automation, augmenting the existing workforce with Al
capabilities, personalising customer offerings, and supporting the creation of new revenue streams
(McKinsey & Company, 2025). At the same time, challenges around talent shortages, governance, and risk
management remain significant, with many organisations still developing the structures and skills needed
to harness Al’s full potential (World Economic Forum, 2025; OECD, 2025).

Organisational challenges

McKinsey’s 2025 survey highlights that the largest revenue impacts from Al are reported in supply chain
and inventory management, marketing and sales, and product and service development, while the greatest
cost savings are realised in human resources and service operations (McKinsey & Company, 2025). These
transformations have renewed longstanding concerns in research about how organisations should re-
envision structures, job functions, and skills, and how education systems should prepare the future
workforce (Loureiro et al,, 2021). As organisations integrate generative Al across business functions, the
implications for workforce development are becoming increasingly urgent. The World Economic Forum
(2025) estimates that 59% of workers worldwide will require training by 2030, while 63% of employers
cite skills gaps as the top barrier to business transformation. To address this, educational institutions must
align curricula with labour-market needs, embedding adaptability, creativity, and technological literacy.
According to the OECD (2025), modular and flexible education and training systems are essential to keep
pace with rapid technological change. These shifts will not only reshape business models but also influence
broader economic and societal dynamics as generative Al becomes more pervasive.

2.2.4. Challenges of Al deployment

Despite the growing recognition of Al's transformative potential, many companies continue to struggle with
limited economic returns from Al projects, with only a portion achieving the expected return on
investment. McKinsey’s 2025 global survey shows that while adoption is widespread, approximately half
of surveyed organisations report little or no EBIT contribution from Al initiatives, underscoring persistent
challenges in scaling and value capture (McKinsey & Company, 2025). An IBM study of global CEOs similarly
found that only 25% of Al initiatives have delivered expected ROI, and just 16% have scaled enterprise-
wide (IBM, 2025a). These findings highlight the need to address Europe’s Al skills gap and to rethink
organisational structures and processes to successfully deploy Al at scale (World Economic Forum, 2025).

Economic returns

Although the overall value of Al is increasing, economic returns remain uneven. McKinsey (2025) finds that
while some organisations capture significant EBIT gains -- 17% attribute 5% or more of EBIT to generative
Al, many others have yet to realise measurable impact. A recent Fortune report indicates that as many as
95% of generative Al pilots fail to achieve meaningful transformation, illustrating the difficulty of moving
from experimentation to enterprise-scale deployment (MIT, 2025). IDC’s 2024 spending survey likewise
shows that only about one-quarter of enterprises report large-scale Al deployment, with implementations
often still confined to pilots or isolated business functions (IDC, 2024). PwC’s 29th Global CEO Survey
(2026) similarly finds that while 34% of CEOs report revenue increases and 32% report cost reductions
from generative Al, a majority (56%) indicate that efficiency gains have yet to materialise, highlighting the
gap between experimentation and sustained value realisation.

Regional deployment disparities
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One key reason for the lack of returns is that relatively few Al projects are scaled into production; many
remain at the research or pilot level. The Al Skills Needs Analysis found that about one-third of European
organisations apply Al for only a single purpose (ARISA, 2023). More recent surveys confirm stark regional
differences: adoption rates are highest in Asia-Pacific, where companies are scaling deployments across
functions, while European markets continue to lag (McKinsey & Company, 2025; Anthropic, 2025). The
Anthropic Economic Index (2025) shows that Al's economic benefits are disproportionately concentrated
in regions with strong data infrastructure and human capital, leaving European firms at risk of slower value
realisation.

Skills gap

The skills gap remains the most significant barrier to Al adoption and deployment, more pressing than cost,
tools, or data complexity. In the World Economic Forum'’s 2025 survey, 63% of employers cited skills gaps
as the leading obstacle to business transformation, and 59% of workers worldwide will require training by
2030 (World Economic Forum, 2025). Beyond workforce skills, companies also cite structural issues: 42%
report lacking sufficient proprietary data, and another 42% identify a shortage of generative Al expertise
as critical hurdles (IBM, 2025b). Deloitte (2024) adds that current generative Al deployments are still
largely focused on efficiency and cost savings rather than innovation and growth. Successful
implementations typically involve the creation of new roles, investment in employee training, and
governance frameworks that connect business strategies with Al capabilities (Deloitte, 2024; OECD, 2025).

2.2.5. Navigating ethical and trust considerations

Al growth presents numerous opportunities for organisations and governments to innovate, improve
efficiency, and deliver new services. At the same time, it raises questions about ethics, transparency, and
responsible development. The Organisation for Economic Co-operation and Development warns in its 2025
reports that the rise of generative Al has increased the urgency of addressing privacy and data governance
challenges, noting that fragmented policy approaches across jurisdictions complicate regulatory
compliance (OECD, 2025). Research also stresses broader societal implications: Loureiro et al. (2021)
highlight that the ethical and legal issues surrounding citizen data protection and Al’s societal role remain
at the centre of debate.

The OECD’s revised Al Principles call for robust international cooperation and harmonised privacy and
governance frameworks to avoid overlapping regulations and improve compliance outcomes (OECD,
2025). Similarly, UNESCO’s Recommendation on the Ethics of Artificial Intelligence underscores the
urgency of clarifying the ethical dimensions of Al (UNESCO, 2024), while Jobin et al. (2019) document the
diversity of ethical guidelines and the lack of consensus on what “ethical Al” entails. Gillespie et al. (2023)
identify widespread concerns among stakeholders, including risks of codifying unfair biases, infringing on
human rights such as privacy, spreading disinformation, and exacerbating challenges such as deskilling,
technological unemployment, and surveillance. These concerns directly influence public trust in Al
Comparative perspectives also show diverging governance approaches: the EU emphasises a risk-based
regulatory model, the U.S. leans toward sectoral self-regulation, and Asian countries often adopt state-led
innovation frameworks (Zhao & Lee, 2025).

In sum, these findings highlight that building trust in Al requires aligning development with privacy
safeguards and governance mechanisms that are internationally coherent, ensuring that the technology is
deployed responsibly and remains worthy of public trust.

2.2.6. Building trust for responsible Al adoption

Building trust for responsible Al adoption is crucial for realising its benefits while mitigating risks.
However, research indicates that individuals' confidence in the responsible use of Al and organisations'
implementation of responsible Al practices both lag behind. Expertise, training, and leadership are key
factors to accelerate such implementations.
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Recognising Al benefits & risks

Achieving the advantages offered by Al and maximising return on investment depends on maintaining
public trust. Individuals must have confidence that Al systems are developed and deployed responsibly
(Choung et al.,, 2022; Zhang et al,, 2021). Surveys indicate that while people recognise Al's potential
benefits, only about half of respondents believe the benefits outweigh the risks, reflecting persistent
concerns about fairness, privacy, and accountability (Gillespie et al., 2023). ARISA research with European
experts similarly highlights that transparency is a key factor for boosting trust in Al among non-technical
stakeholders (ARISA, 2023).

From an organisational perspective, adoption has surged: in McKinsey’s 2025 global survey, 78% of
organisations reported using Al in at least one business function, with 71% regularly using generative Al
(McKinsey & Company, 2025). This expansion is delivering measurable benefits, including cost reductions
and revenue gains. Yet risks relating to data privacy, accuracy, intellectual property, and transparency
remain major concerns, and only a small group of high-performing organisations have implemented robust
risk-mitigation practices. The leading adopters are those that customise models to specific business needs
and establish formal Al governance mechanisms—such as Al councils or enterprise-wide oversight
structures—to ensure responsible deployment (McKinsey & Company, 2025).

Factors inhibiting responsible Al

Despite consensus that responsible Al should be a top management priority, few organisations have
embedded it deeply into practice. Renieris et al. (2022) identify persistent barriers such as limited
expertise, lack of staff training, weak leadership prioritisation, inadequate funding, and low awareness.
IBM’s 2023 adoption survey found that nearly two in three companies report lacking the skills and training
needed to develop and manage trustworthy Al (IBM, 2023). The Al Skills Needs Analysis (ARISA, 2023)
likewise stresses that decision makers must not only understand Al's technical capabilities but also its
ethical, accessibility, and legal implications to ensure its responsible use in European labour markets.

2.3.  State of play on Al skills development

To navigate the Al landscape effectively, it is crucial to stay informed about new technological and policy
developments. Demand for Al roles in Europe is rising, driven by generative Al, prompt engineering, and
the growing need for ethical and explainable Al to reduce bias in automated decision-making. Augmented
work — where humans collaborate with intelligent machines — is becoming standard across sectors. Al
systems now assist in detecting hazards, forecasting equipment failures, and providing managers with real-
time decision dashboards, making human-Al collaboration an essential workplace skill (Fragiadakis et al,,
2024).

At the same time, sustainability concerns are pushing the rise of “green AL” Research highlights the
importance of designing energy-efficient systems and building renewable-powered Al infrastructures
(Bolén-Canedo et al., 2024; Cruz et al., 2025). Yet Europe faces a widening Al talent gap, with employers
struggling to find skilled workers. The European Commission’s 2025 Digital Decade Progress Report
stresses the need for targeted upskilling and reskilling programs to prepare workers for Al-augmented
roles while ensuring ecological responsibility (European Commission, 2025a).

2.3.1. Professional Al roles to focus on

In terms of roles, the Al Skills Needs Analysis (ARISA, 2023) states that an Al Skills strategy should address
urgently the following role groups: Al practitioners, Al management & support on the one hand; and non-Al
professionals such as decision-makers, and policymakers on the other. The first two groups are Al
professional roles. The other two groups need some Al knowledge and skills to make better-informed
decisions on Al-related initiatives and Al-related decisions.

Hiring is challenging
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Recent analyses classify Al roles into three proficiency tiers -- from Al literacy and use to technical/data
roles, to advanced model development, and point out that European demand is concentrated in the mid-
level tier (software/data roles) while both lower and upper tiers remain under-supplied. In this schema, Al
practitioners (e.g, machine learning engineers, NLP engineers, computer vision engineers) and Al
managers/support roles form the core of “Al professional” roles, whereas decision-makers and
policymakers need a more foundational Al understanding to guide strategy and governance (Interface &
CEPS, 2025).

Closing the gap by re- and upskilling

Hiring for Al roles continues to be a major bottleneck: in Europe, executives report acute shortages of
technology talent, and only 16 % feel they have sufficient staff to drive digital transformation (McKinsey,
2025). Moreover, 46 % of leaders cite skill gaps specifically in Al and frontier technologies as a barrier to
adoption (McKinsey, 2025). Job postings demanding generative Al skills have surged, with roles such as
generative Al engineers increasing more than sevenfold between 2022 and 2025 (Lightcast, 2025). To
overcome these shortages, many organisations prioritise internal reskilling and upskilling: shifting existing
technical and non-technical employees into Al roles, rather than relying solely on external hires. This is
consistent with a wider shift toward skill-based hiring, which places less emphasis on formal degrees and
expands the talent pool through micro-credentials, vocational programs, and apprenticeships (Bone et al,,
2023). This also strongly echoes the Needs Analysis research performed by the ARISA project, indicating
that the creation of Al education and training programmes is indeed the area that should be given the
highest priority in the implementation of the Al Skills Strategy (see figure 3 - extracted from ARISA, 2023a).

Reach a major step increase in the technological maturity |1 2%
Joint communication, dissemination and awareness-raising activities |1 2%
Develop collaborative research & development projects I2,5%

Strengthen partnerships between academia and industry I3,8%

Boost upskilling and reskilling initiatives for the workforce -1 7.2%

Creation of Al education and training programmes _74,1%

Figure 3. Areas to be prioritised in the implementation of the European Al Skills Strategy

2.3.2. Non-Al professionals
Foundational AI knowledge needed for decision-makers

Non-Al professionals in leadership positions must acquire core Al literacy to evaluate and govern Al
initiatives effectively (Interface & CEPS, 2025). Beyond technical understanding, leaders need awareness
of Al's ethical, legal, and social dimensions, such as data privacy risks, bias, intellectual property, and
accountability. McKinsey’s The State of Al report notes that organisations are increasingly mitigating risks
of inaccuracy, privacy breaches, and intellectual property infringement as Al adoption rises (McKinsey &
Company, 2025). Similarly, IBM emphasizes that successful Al deployment hinges on robust data
governance and integrated ethics oversight; for example, Al ethics spending rose from 2.9 % in 2022 to 4.6
% in 2024 (IBM, 2024). Together, these findings underscore the urgency of short, targeted training and
workshops to help decision-makers navigate Al's complexities and balance opportunities with risk.

Upskilling policymakers
At the policy level, a tiered approach is essential. Some policymakers, such as members of parliament,

Director-Generals, and lobbyists, would require foundational Al skills to make informed legislative or
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regulatory decisions. Others, including Al advisors, national CIOs, and specialized committee members,
need more advanced technical knowledge to evaluate complex Al systems and governance frameworks
(Interface & CEPS, 2025). However, current training programmes for these groups remain limited, creating
a gap between policymaking needs and available expertise.

Demystifying Al

Finally, Al impacts, and will continue to impact, all aspects of society. This means that, besides the already
mentioned target groups, every worker and every citizen, needs to know about how Al works and how it
affects their work and everyday life (for instance - how Al works as an interface, how to improve
productivity by generating predication, content etc. and how they are engineered - from Al Skills Needs
Analysis, ARISA 2023). These results call, just as some other findings (ARISA, 2023a) for the promotion of
a societal approach for the Implementation of the European Al Skills Strategy.

2.3.3. Fostering inclusivity in Europe

Efforts to close Al skill gaps must go hand in hand with strengthening diversity and inclusion. Recent work
highlights that collaboration between academia and industry, rapid reskilling, and inclusive work cultures
are essential levers (Interface & CEPS, 2025). Yet even in 2025, gender representation in Europe’s Al
workforce remains low: women represent roughly one in five Al professionals, with regional variations
across hubs (Interface & CEPS, 2025). The OECD Employment Outlook 2025 similarly stresses that women
and minority groups are at higher risk of being excluded from Al-driven labour market opportunities unless
targeted measures are taken (OECD, 2025). Encouragingly, evidence also shows that diverse teams enhance
outcomes: a 2025 empirical study found that more gender-diverse Al teams produce higher-quality code
and fewer defects (Tasnim & Roy, 2025).

As Al adoption accelerates, there is a risk of amplifying existing inequalities if inclusivity is not deliberately
embedded. For example, generative Al systems may reinforce stereotypes or bias when trained on skewed
datasets (Bockling et al., 2025). To counteract this, the European Al Skills Strategy and national reskilling
programmes must intentionally reach underrepresented groups through inclusive hiring, mentorship,
targeted scholarships, and bias-awareness training. In parallel, public engagement and Al literacy
initiatives should extend beyond technical fields to ensure broader societal participation and trust.
Embedding proactive inclusion practices in Al ecosystems will help Europe maximize socio-economic
benefits while avoiding exclusionary outcomes.

2.4. Directions for strategy formulation

There is an urgent need for Al upskilling programmes. First, not enough Al professionals are being educated
or trained in advanced learning programmes. Second, non-Al professionals need also to be addressed via
tailored and short education programmes focused on basic Al knowledge. Most of the current programmes
analysed are applicable specifically to Al practitioners but less so for non-Al professionals, such as
managerial decisionmakers and policy makers who tend to prefer short duration workshop-style training.

Iterative approach, agile and modular education and training offerings

The Al Skills Strategy needs an iterative approach to adjust for new technologies, with room for quick
testing and prototyping. While educational opportunities are expanding, they currently do not align with
the existing demand, both in terms of quantity and quality. Additionally, as Al technologies advance rapidly,
there's a crucial necessity for educational and training programs to possess flexibility and modularity,
enabling them to swiftly adapt to the ever-changing requirements. For example, there is a noticeable
scarcity of educational resources catering to emerging Al-related roles like prompt engineering. Finally, the
development of the offering should also consider how to include (design) elements related to inclusion and
diversity.

Two target groups
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Educational and training offerings should be targeted at two groups: Al professionals with a need for
further education in their specific areas of expertise, and non-Al professionals (policy- and decisionmakers)
who need a basic understanding of Al, and deeper skills on implementing Al in organisations or policy. A
more detailed description of these two target groups and their needed skills is incorporated in Chapter 5
on the AI Skills strategy and its scope.

Pi-shaped professionals

It is essential to develop Pi-shaped professionals who combine deep technical Al expertise with in-depth
knowledge of a specific domain or sector (the two legs of the 1), alongside the ability to collaborate and
communicate effectively across disciplines (Abubakar et al., 2025, Raisch & Krakowski, 2021). Such hybrid
competence profiles are increasingly important for translating Al capabilities into practical, organisational,
and societal value.

Range of education and training offerings and EQF levels

There is need for a broad range of course offerings spanning from knowledge clips to 2-hour seminars,
online learning platforms, and even full-blown Master and/or PhD/Professional Doctorate programs. The
inclusion of industry related projects, challenges, problem-based learning into Al courses is a great way to
foster innovation that can be applied to real world challenges. Numerous emerging positions would fall
within the EQF levels 6 to 8 due to their intricate nature and their integration with various facets of the
organisation, ecosystem, or society.

3. Methodological approach

The AI Skills Strategy for Europe is a collaborative deliverable of the ARISA consortium. The strategy, first
drafted in 2023 and continuously maintained throughout the project, is the result of joint efforts by the
ARISA consortium. The systematic approach followed to define the Al Skills Strategy is based on the
validated strategic planning and strategic-management models (such as David, 2011 and Poister, 2010). It
involves 3 steps: strategy formulation, strategy implementation and strategy evaluation and iteration (that
informs systematically the strategic objectives and their implementation) as detailed in figure 4.

This chapter illustrates the process and methods used in developing the final version of the Al Skills
Strategy and strategic objectives that guide the activities during and after the project.

Strategy formulation Strategy implementation
1ing th or Embedding the strategic objectiv
associated a

packages and long term sustainability plan.

Strategy iteration
Incorporating the strategic review processes.
and validation of key outputs to ensure
relevance with ongoing Al advacement.

Figure 4. Systematic approach followed to define the Al Skills Strategy (for reference; identical to Figure 1)

3.1.1. Definition of the Al sector skills Alliance mission and strategic objectives

From needs analysis to strategy
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The initial phase of constructing the Al Skills Strategy for Europe entailed conducting a comprehensive
assessment of the current Al skills landscape across Europe. The analysis of current and future demand,
and supply of Al(-related) skills! (ARISA, 2023) helped determine Al skills mismatches, identify trends, and
anticipate future skills needs for a chosen set of occupation profiles. This initial needs analysis continues to
serve as the baseline for the 2025 update process. Additionally, it also shed light in the urgent and the
emergent demand for skills across the chosen occupation profiles - including strategies to address those
within non-technical roles - leadership teams and policy makers - and how best to address the deficit of
women in artificial intelligence roles. Such an assessment provides a data-driven foundation for
subsequent strategy development.

Advisory Board

An Advisory Board (AB) was established to guide the strategic formulation, implementation and iteration,
and it continues to meet regularly to review progress and provide input for each update cycle. The AB
comprises experts from various key sectors, including education (both Higher Education and Vocational
Education and Training (VET), Al specialists, corporate representatives, and certification authorities. In
interaction with the AB and based on the data collected, areas that require attention to address the most
pressing needs and opportunities in Al skill development were defined. Accordingly, the mission and vision
for Al Skills Alliance and overarching strategic goals were also outlined.

3.1.2. Stakeholders engagement for validation of the mission statement and strategic
objectives

Public consultation

Building a successful Al skills Strategy necessitates active engagement with a wide range of stakeholders
to consider a large range of perspectives. A public consultation was launched to gather and include the
views of stakeholders with the aim to iterate and validate the Alliance’s mission statement and strategic
objectives, and most importantly secure acceptance and consensus from key industry, policy and civil
society actors in the Al field. The views of the stakeholders continue to inform the ongoing strategy updates.
Overall, this collaborative engagement fosters a sense of ownership and collective responsibility in shaping
the strategy, ensuring that it aligns with the diverse needs and creates the base from long term
sustainability of the Al Skills Strategy.

Questionnaire & focus group

Two methods were used to gather the views of stakeholders, namely an online questionnaire and a focus
group. On the one hand, the online questionnaire served to validate the key strategic priorities Al Skills
Strategy at the national and the EU levels (n= 81 participants). On the other hand, the focus group, which
gathered 20 experts from 14 European countries, aimed at validating vision and mission and further
refining the initial strategic objectives of the Al Skills Strategy (for more information please refer to the
report: Al upskilling and reskilling: Key priorities and enablers, ARISA 2023a). Finally, partners from Al Skills
Alliance were invited during a workshop in April 2023 to provide their insights on Strategic Objectives for
the Al Skills Strategy.

3.1.3. Defining activities for each strategic objective

Roadmap

1 Survey with 409 organisations, 756076 job advertisements from the EU area, 41 policymakers participated across 12 policymakers
focus groups and review of 772 courses and programmes in the 12 countries
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Following the definition of the strategic objectives, specific activities were outlined for each one of them.
More specifically, for each strategic objective, an action plan and roadmap were developed outlining the
specific activities and timelines needed to achieve them. This involves breaking down initiatives into
smaller, actionable steps and assigning responsibilities and deadlines to each one. By articulating these
activities clearly, the strategy gained focus and direction, and these also serve as a measure of success,
allowing for the continuous evaluation of progress towards building a strong Al skills foundation in Europe.

Public consultation

The activities were built starting from the recommendations of the public consultation (ARISA 2023a), from
the analysis of relevant best practices, strategies, initiatives, projects (ARISA, 2023b) and from Alliance
Partners inputs.

Best practice analysis

For the analysis of relevant practices and initiatives (ARISA, 2023b), partners, first, collected information
on relevant initiatives focused on digital skills and Al skills, which could potentially contain transferable
elements for defining the activities in the Al Skills Strategy. Assessment methods were then used in order
to select and rank the initiatives, identify the relevant initiatives, success factors and transferable elements.
This was done based on a set of criteria such as delivered impact of the initiative, engagement and
interactivity, innovation, future-orientation, inclusion and integration, etc.

Online working sessions

Finally, a series of online working sessions and bi-lateral meetings with relevant Alliance partners were
organised in June, July, and September 2023. Partners were invited to contribute on proposed activities,
key performance indicators, milestones and long-term objectives (roll-out plan). Interactive tools (i.e.,
digital whiteboard) were used to ensure the inputs and feedback from the partners were captured.

3.2. Strategy implementation

The implementation of the Al Skills Strategy is secured by making strategic objectives concrete and
actionable: as previously described, a roadmap was developed outlining the specific initiatives and
timelines needed to achieve each strategic objective (please refer to figure 4 - Strategic Roadmap Timeline).

Moreover, it is secured by embedding the strategic objectives and their associated activities in the short
and long objectives and activities. The implementation of the strategic objectives was built during the
working sessions and bi-lateral meeting with the relevant partners and can be seen in table 4 (Strategic
objectives Chapter 6).

3.3. Strategy evaluation and iteration, two cycles

Strategy evaluation and iteration is particularly important in the context of Al Skills, since Al development
is extremely dynamic (ARISA, 2023), with fast transformation of functions and roles requirements. In this
context, a constant learning approach is needed, and regular reviews and feedback mechanisms help in
identifying deviations from the plan and opportunities for improvement. The Al Skills Strategy evaluation
and iteration follow two complementary cycles, which continue to structure the update processes.

Short and rapid cycles: The strategy update process is structured around short review cycles, typically
aligned with the six-monthly meetings of the Advisory Board. These meetings provide an opportunity to
review progress on the strategy and related activities and to identify potential short-term iterations where
needed. This approach supports an adaptive strategy that can respond to evolving developments within
the Al field. Insights and data generated through these review moments inform the annual updating of the
strategy document.
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Longer and thorough cycles: In addition to short review cycles, the strategy is periodically supported by
more extensive evaluation and iteration activities, generally organised on a biennial basis. These activities
focus on:

(1) reviewing emerging skills needs and occupational profiles; and

(2) gathering feedback from experts, learning providers, and key stakeholders to support sustainable long-
term outcomes.

The annual review process draws on data collected at both national level within the countries of the Al
Skills Alliance partners and at European level. These data include primary sources, such as focus groups
with experts, training providers, and key stakeholders, as well as secondary sources, including sectoral
trend analyses and labour-market reports.

The review further includes validation of key outputs -- including roles and skills frameworks, training
materials and methods, curricula and training programmes, and certification approaches -- in relation to
ongoing developments in Al, to support continued relevance and alignment with technological and labour-
market change. This approach supports alignment with EU-level implementation efforts, including
emerging expectations around Al literacy (Al Act Article 4).

Taken together, the abovementioned short and longer review cycles constitute the strategy improvement
framework and support the sustainability of the Al Sector Skills Strategy. Chapter 6 provides further detail
on the activities used to support strategy evaluation and continuous improvement.

3.4. Application of the methodological approach in the 2025 update

The 2025 update of the Al Sector Skills Strategy applies the methodological approach outlined above to
review progress, integrate new evidence, and refine priorities where appropriate. The update focuses on
consolidation and validation rather than a fundamental redesign of the strategy.

The update process draws on four primary data sources generated within the Al Skills Alliance in
collaboration with the European Artificial Intelligence Office (European Al Office) established by the
European Commission. These include: (1) a stakeholder survey (N = 115) capturing perspectives across
relevant occupational and institutional groups; (2) structured input from Advisory Board discussions,
including a dedicated focus group format; (3) evaluation data (N = 310) from pilot courses developed and
delivered under Work Package 6; and (4) findings from the Al literacy practices analysis (European
Commission, 2025b). Together, these sources provide complementary insights into skills needs,
implementation challenges, and emerging priorities relevant to the 2025 update.

In line with the iterative strategy improvement framework, the 2025 update validates existing roles, skills
frameworks, and priority areas against recent technological, economic, and societal developments in Al
Identified gaps or emerging trends are addressed through targeted refinements or shifts in emphasis,
rather than structural changes.

The methodological approach also supports alignment between strategic objectives and ongoing Alliance
activities, including training development, curriculum design, and stakeholder engagement, while allowing
flexibility across national contexts and data availability.

Overall, the 2025 update demonstrates the application of a structured yet adaptive methodology to
maintain the relevance, coherence, and sustainability of the Al Sector Skills Strategy over time.

3.5. Integration of the CEN/CENELEC Workshop Agreement (CWA)
Process

In addition to the empirical and consultative evidence streams described above, the 2025 update also takes
into account the development of the CEN/CENELEC Workshop Agreement (CWA) on Al professional role
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and educational profiles. The CWA was developed under the CEN/CENELEC Workshop Agreement
procedure, in accordance with established CEN processes.

The CWA builds on ARISA project outputs related to Al professional role and educational profiles and was
developed through a structured multi-stakeholder workshop process involving nearly 100 participating
organisations and experts from academia, industry, civil society organisations, public authorities, and other
relevant actors. The workshop provided a formal European forum for discussion, refinement, and
consolidation of selected profiles within a standardisation context.

By integrating insights from this process, the 2025 update reflects alignment between ARISA outputs and
ongoing European standardisation activities in the field of Al skills and professional frameworks.

4. Vision & mission for the Al skills alliance

4.1. General vision

The vision is to establish robust and sustainable foundations for reducing European skills shortages, gaps,
and mismatches in the field of Al By accelerating the upskilling and reskilling of employees, job seekers,
business leaders, and policymakers, the Al Skills Alliance empowers them to thrive in Al-related
professions and to open Europe to new business opportunities.

As the Al landscape is marked by rapid technological advancements, evolving skill demands, and emerging
Al-related roles, we are committed to developing a Strategy that embodies resilience and adaptability,
ensuring our ability to respond to future changes effectively.

Our vision:

Strive for Europe to have a resilient Al-skills foundation for Al-professionals, policy and decision-
makers.

4.2. Mission Statement

The overall mission is to provide current and emerging professional roles across four occupational domains
— Al practitioners, Al management & support, organisational decisionmakers, and policymakers — in
addition to learning providers with the educational and training programmes they need to meet the
changing demands for Al skills in Europe.

Overall, the aims are to achieve:

e Along-term alliance of European key players in the field of Al that includes strategic cooperation
among education, industry, and policy actors on Al skills development.

e An adaptive approach in providing innovative educational and training instruments that are
updated regularly as a response to ongoing Al advancements.

Our mission:

Re- and upskilling Al professionals, building a resilient European Al-skills foundation by addressing
and monitoring possible Al-skills mismatches in a long-term alliance of European key players in the
field.

5. Al sKills strategy foundation

The main goal of the sectoral skills strategy on Al is to contribute to systemic and structural impact in
reducing skills shortages, gaps, and mismatches in Europe, while ensuring appropriate quality and levels
of skills across a broad range of stakeholders. This strategy is designed to serve as a practical foundation

se 25



.e: arisa

for operating plans related to Al education and training in Europe, in an innovative, inclusive, and
responsible way.

In 2025, the Al landscape has matured. In parallel, the EU Al Act reinforces Al literacy as an organisational
obligation, increasing demand for role-based competence development that supports compliant and
trustworthy Al use. The central challenge is increasingly not awareness or initial adoption alone, but
scaling, integration, and value realisation across organisations and sectors. At the same time, the rise of
generative Al is accelerating skills turnover and expanding Al-related role profiles beyond traditional
technical domains. This strategy therefore emphasises learning architectures and governance conditions
that can remain effective under rapid change, heterogeneous starting levels, and capacity constraints.

5.1. Al skills strategy success factors

For the Al Skills Strategy for Europe, the analysis of relevant practices and initiatives (ARISA, 2023b) and
the analysis of key enablers (ARISA, 2023a) identified transferable elements and success factors that serve
as the basis for the strategic objectives and key activities of the Al Sector Strategy.

Success factor Explanation

Underpins the need to strive for cross-border, cross-disciplinary and cross-
expertise collaboration.

Collaborative e Foster cooperation between government, learning providers (HE and VET), and

effort industry in developing education and training offerings.

e Provide a community space for policymakers, industry, learning providers,
educators, and learners to share reliable information on Al and Al skills
development.

Refers to building programmes around differentiated learner needs across roles
and starting levels.

Learner e Develop Al curricula and programmes with foundational pathways for decision-

centred and policymakers, and flexible learning pathways for Al professionals.

e Design learning journeys that support progression: from basic literacy and safe
use to role-specific application and oversight capabilities.

Emphasises the need for dynamic and continuous update of Al learning
programmes to remain aligned with changing labour market requirements and Al

developments, including generative Al.
Constantly

evolving e Develop education and training offerings in line with current and emerging

Flexibility market needs.

e Ensure Al learning offerings are modular and updated regularly, enabling
shorter learning cycles and faster refresh of content.

Points out the importance of increasing diversity in Al-related training and roles,
promoting equal participation and reducing structural exclusion.

Diversity and

He b e Promote Al as a career for under-represented groups.

e Encourage organisations to implement initiatives that broaden participation,
including pathways for workers whose roles are changing due to Al adoption.

Ensuring access to Al education regardless of economic background, employment
status, location, or learning needs.

Accessibility
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e Support learning environments that are accessible and inclusive, including
online and blended formats.

e Develop flexible learning paths (self-paced, evening/weekend, modular) to
accommodate time constraints and diverse schedules.

Encouraging a culture of lifelong learning, resonating with the dynamic nature of

the technological landscape and disruptive innovation.

Continuous e Promote and support continuous learning programmes for professionals across

learning industries, including non-technical roles.

e Support modular learning designs and micro-credentials where appropriate to
enable stackable, role-based learning over time.

Ensuring Al skills development is connected to responsible use and organisational
capability, not training in isolation.

Governance °
and trust

Embed responsible Al, compliance-relevant knowledge, and risk-awareness into
training pathways at appropriate levels.

e Support organisational conditions for sustained impact (leadership
commitment, use-case alignment, recognition of learning outcomes).

Table 3. Success factors for the Al Skills Strategy

5.2. Scope of the strategy

The strategy has a clear demarcation on the subject area of Al, considering specific role profiles and Al-
related skills, developing innovative educational programmes designed to match those role profiles, and
recognising the heterogeneous needs of stakeholders.

5.3. Role Profiles and SKkills

Based on insights from the Needs Analysis Report (ARISA, 2023), the Al Skills Strategy focuses on current
and future professional roles across four domains: Al practitioners, Al management & support,
organisational decisionmakers, and policymakers. When detailing the Al Skills Strategy and Strategic
Objectives (chapter 6), each one of these roles is addressed.

When defining relevant skills for Al, it remains useful to distinguish between Al and non-AI professionals.
Recent stakeholder engagement and Advisory Board discussions within ARISA confirm that this distinction
remains analytically useful, while also highlighting increasing overlap in practice as many roles require
hybrid capabilities related to supervision, validation, and contextual decision-making around Al systems.
These four domains are therefore divided into two subgroups:

e Al professionals: Al practitioners, Al management & Support

e Policy- and decision-makers: non-Al professionals who require Al knowledge and skills to
make better informed decisions on Al initiatives, governance, and adoption in their
organisational and policy contexts.

5.3.1. Al Professionals: Al Practitioners, Al Management & Support

Regarding Al practitioners' roles, there is a growing need for the data-focused roles of data scientist and
data engineer, and for Al-focused roles like machine learning engineers including NLP engineers and
computer vision engineers. An emerging role that requires urgent attention is the prompt engineer. For Al
management & support roles, the most visible need is for Al strategist, Al ethics officers and Al quality
controllers (Al Skills Needs Analysis, 2023).
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Needed skills: Each Al professional role requires role-specific technical knowledge and skills (e.g., data
science skills for data scientists, machine learning skills for machine learning engineers, prompt
engineering skills for prompt engineers). These knowledge and skill sets consist of multiple more specific
competences.

Starting points to establish the needed specific knowledge and skills are the Stanford University/Lightcast
taxonomy and the Headai ontology, described in the Al Skills Needs Analysis report (Al Skills Needs
Analysis, 2023). The specific knowledge and skills needed depend on the professional context and sector.

Besides technical knowledge and skills, Al professionals need transversal capabilities that support
responsible and effective practice, including: problem solving, critical thinking, communication, and
collaboration; as well as transversal topics such as accessibility, ethics, privacy, and security. They also
require capabilities for functioning in organisations, including project skills, deployment and operational
practices, and understanding business processes and governance requirements.

5.3.2. Non-Al Professionals: Organisational Decision-makers and Policymakers

Decision-makers within organisations need basic Al knowledge and skills to interpret proposals, assess
implications, and steer Al-related initiatives responsibly. As previously noted, there are two levels of
decision-makers: business leaders (e.g., CEO, CFO) and middle management (e.g., project managers,
business unit managers). Both groups require tailored but comparable foundations.

Decision-makers also require access to advisory capacity. Al advisors should be able to connect technical
considerations to business and organisational realities, and must understand moral, ethical, accessibility,
and legal aspects, as well as what it takes to successfully implement Al technologies in practice.

Policymakers include those needing basic Al knowledge and skills (e.g., parliament members, DGs and
lobbyists) and those needing more advanced Al knowledge and advisory skills (e.g., Al advisors, national
CIOs, and specialised committee members).

Needed skills: Policymakers and decision-makers require a different level and type of Al knowledge and
skills than Al practitioners. Their focus lies in understanding implications, managing risks, and enabling
informed decision-making and governance.

Their knowledge and skills can be divided into:

e Basic Al knowledge and skills: terminology and basic practice, ethics, and laws and regulations.
e Al advisory skills: managing risks of Al, Al compliance, formulating digital strategy (including Al)
or a specific Al strategy, change management, and implementation of Al

Both basic Al knowledge and Al advisory skills require continued attention, as better informed decisions
at policy and organisational levels are necessary to ensure responsible adoption and effective scaling in
Europe.

It is important to note that the Al Skills Strategy aims to remain within the boundaries of the field of Al.
Only skills directly related to Al and relevant for Al-related professional practice and decision-making are
taken into consideration. This ensures alignment with the vision, mission, and strategic objectives.

6. Strategic objectives and activities

The Al Skills Strategy is composed of seven strategic objectives that are pursued within the framework of
the ARISA project and beyond. Together, these objectives provide a coherent and adaptive approach to
addressing skills shortages, gaps, and mismatches in the rapidly evolving field of artificial intelligence.

The strategic objectives are designed as an interconnected sequence rather than as isolated interventions.
The strategy starts with the systematic identification of Al skills mismatches at the European level (SO1),
which provides the empirical basis for defining in-demand Al-related roles and associated skill
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requirements (SO2). These insights inform the design of educational profiles, certification frameworks, and
accreditation processes (SO3), ensuring alignment between labour market needs and learning outcomes.

Recognising the pace of technological change and the heterogeneity of learners and organisations, the
strategy emphasises modular Al skills learning offerings as a core delivery mechanism (SO4). Modular and
flexible learning pathways enable continuous updating of content, accommodate different starting levels,
and support broader accessibility across sectors and regions. An active Al skills community (SO5) functions
as a key enabler by fostering collaboration, knowledge exchange, and sustained engagement among
stakeholders.

In parallel, the strategy promotes Al awareness, ethical considerations, inclusivity, and trust as operational
capabilities rather than stand-alone aspirations (S06). These elements support responsible Al use and
informed decision-making in organisational and policy contexts. Finally, the strategy seeks to accelerate Al
upskilling and reskilling at different levels (SO7). Acceleration is approached as a phased and use-case-
driven process, taking into account real-world capacity constraints and the need for coordination with
national and local stakeholders.

For each strategic objective, a set of activities and short-term and long-term milestones is defined, which
together provide reference points for monitoring progress over time. Together, these elements support a
strategy that is both ambitious and realistic, allowing it to evolve alongside technological, regulatory, and
organisational developments in the European Al landscape.
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Strategic
Objectives

Activities

SO01: Outline the
potential Al
skills
mismatches at
the EU level

1.1. Analyse Al
skills
requirements in
the EU

1.2. Analyse the Al
skills learning
offerings in the EU

S02: Define in-
demand Al-
related roles and
skills
requirements

2.1. Define an Al
role profile
structure

2.2. Update the Al
Role Profile
Structure

2.3. Align Al roles
and skills with
existing European
ICT roles and
skills frameworks
and standards

S03: Design of
educational
profiles,
certification
framework and
accreditation
process

3.1. Define key
educational
profiles
(programmes and
unit learning
outcomes)

3.2. Design the
European Al skills
certification
framework

3.3. Design
accreditation
procedures

S04: Design
modular Al skills
learning
offerings

4.1. Deliver fit-for-
purpose core
curricula for Al
skills across the
EU

4.2. Widen access
to Al skills
learning offerings

4.3. Foster
diversity and
inclusion within
Al skills training

4.4. Develop the
trainer-the-
trainer
programmes

S05: Establish
and nurture an
active
community of
stakeholders for
Al skills
development
5.1. Develop a
value proposition
to engage and
support
companies,
learning
providers, and
public
organisations.

5.2.Grow a
sustainable Al
Sector Skills
Alliance

5.3. Develop new
collaboration
avenues between
industry,
academia, NGOs
and governments

S06: Promote
and increase
overall
understanding of
Al

6.1. Raise
awareness about
Al principles,
opportunities and
challenges

6.2. Ensure
diversity in the
working field of Al

6.3. Support the
narrative of
ethical, inclusive,
human-centred Al
with decision and
policy makers

S07: Accelerate
Al upskilling and
reskilling at
different levels

7.1. Advance the
narrative on Al
upskilling and
reskilling with
national
governments

7.2.Map and
promote funding
opportunities for
Al skills
development

7.3. Capacity
building to key
stakeholders to
engage the
national and local
communities

Table 4. Overview of Al Skills Strategic Objectives and Associated Activities
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6.1. SO1: Outline the potential Al skills mismatches at the EU level

To ensure the effectiveness of Al learning programmes in a rapidly evolving technological landscape, it is
essential to continuously identify both persistent and emerging Al skills mismatches. Strategic Objective 1
focuses on establishing and maintaining an evidence-based understanding of how Al-related skill demands
and learning offerings evolve over time across the European Union.

This objective provides the analytical foundation for the entire Al Skills Strategy. By systematically
identifying where skills shortages, gaps, or mismatches occur, the Alliance can support more
targeted and effective actions under subsequent strategic objectives. Rather than treating skills
needs as static, SO1 emphasises ongoing monitoring in response to technological developments,
changing organisational practices, and the increasing diversity of Al-related roles.

The scope of this objective covers both Al professionals and non-Al professionals involved in decision-
making and governance contexts. In doing so, SO1 recognises that skills mismatches are not limited to
advanced technical capabilities but also relate to applied, supervisory, and advisory competencies required
for responsible and effective Al use.

Main target groups involved: large organisations, SMEs, recruitment agencies, education and training
providers, Al experts, and EU and national policymakers.

Key topics: Needs analysis, monitoring skills needs, Al skills requirements, Al learning offerings.

6.1.1. Activity 1.1 - Analyse Al skills requirements in the EU

This activity applies a multi-method approach to collect and analyse quantitative and qualitative data from
multiple sources in order to identify current and emerging Al-related roles and associated skill
requirements. Desk research is complemented by industry questionnaires, job vacancy analysis, and
consultations with experts from different stakeholder groups.

The analysis distinguishes between skill requirements for Al professionals and for non-Al professionals
involved in organisational decision-making and policy contexts, reflecting differences in responsibilities
and use cases. Regular updates are foreseen to ensure responsiveness to rapid technological developments,
including the use of efficient and, where appropriate, automated methods.

Insights from this activity contribute directly to the refinement of role profiles (S02) and the alignment of
learning outcomes, certification frameworks, and modular learning offerings developed under subsequent
strategic objectives.

Al-professionals - skillsets Non-Al professionals - skillsets

e Advanced technical skills related to their

own specific role (e.g., data science skills e Basic Al knowledge and skills (e.g.,
for data scientists) terminology, ethics, laws & regulations)
e  Soft skills (e.g., problem solving, critical e  Aladvisory skills (e.g, managing risks of
thinking) Al, formulating digital strategies,
e Transversal skills (e.g. ethics, security) implementing Al).

e  Skills for functioning in organisations
(e.g., project skills)
Table 5. Detailed skillsets
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6.1.2. Activity 1.2 - Analyse the Al skills learning offerings in the EU

This activity involves a periodic examination of Al-related education and training programmes available
across the European Union. The objective is to assess the extent to which existing learning offerings align
with identified skill demands, and to identify areas where gaps or mismatches persist.

The analysis covers a broad range of provision types, including degree programmes, professional courses,
certifications, and short-term or targeted training initiatives. A combination of desk research and
structured consultation with education and training providers is used to capture both formal offerings and
emerging practices.

Findings from this activity support evidence-informed decision-making across the strategy, particularly in
relation to the design of modular learning pathways (SO4) and prioritisation of upskilling and reskilling
efforts (SO7).

SO1: Outline the potential Al skills mismatches at the EU level

Activities Short-term Milestones

e Dissemination of the biennial review analysis

1.1. Analyse Al skills requirements in the EU. of Al skills requirement.

e Dissemination of the biennial review analysis

1.2. Analyse the Al skills learning offerings in the of Al learning offerings.

EU.

Long-term Milestones

e Continuous Skills alignment with dynamic nature of Al field.

e Periodically reviewing of: Al skills requirements, Al learning offerings and Al initiatives.

Table 6. Strategic objective 1: activities and milestones.

6.2. S02: Define in-demand Al-related roles and skills requirements

Building on the systematic identification of Al skills mismatches under SO1, SO2 focuses on defining a
structured and up-to-date overview of in-demand Al-related roles and associated skill requirements. This
objective aims to support alignment between labour market needs and education and training offerings
across the European Union.

Given the pace of technological change and the increasing diversity of Al applications, Al-related
roles and skill requirements are not static. SO2 therefore emphasises the need for a dynamic role
profile structure that can be reviewed and updated regularly in response to emerging technologies,
organisational practices, and sector-specific use cases.

The objective explicitly recognises that many Al-related roles are increasingly hybrid in nature. In addition
to advanced technical expertise, these roles often require applied capabilities related to supervision,
validation, integration, and responsible use of Al systems within organisational and policy contexts. As
such, SO2 covers both Al professionals and non-Al professionals involved in decision-making, governance,
and advisory functions.

Main target groups involved: large organisations, SMEs, education and training providers, Al experts.

Key topics: structure Al roles, Al skills, alignment with education and training offerings
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6.2.1. Activity 2.1 - Define the Al role profile structure

This activity involves the development of an Al role profile structure that serves as a reference framework
for defining in-demand Al-related roles and their associated skill requirements. The structure is informed
by insights from the analysis of Al skills requirements under SO1 and further refined through expert input.

A dedicated working group composed of Al experts and relevant stakeholders explore current and
emerging roles, taking into account differences across sectors and organisational contexts. The resulting
role profile structure provides a common point of reference for the development of educational profiles,
learning outcomes, and modular training pathways under subsequent strategic objectives.

Selected Al role profiles developed within ARISA have also been reflected in the CEN/CENELEC Workshop
Agreement on Al professional and educational profiles, situating them within a European workshop-based
standardisation context.

6.2.2. Activity 2.2 - Update the Al role profile structure

To ensure continued relevance, the Al role profile structure is to be reviewed and updated on a regular
basis. Updates are informed by recurring insights from the analysis of Al skills requirements (SO1) and by
ongoing expert engagement within the Alliance. This process ensures that the role profile structure remains
responsive to technological developments and evolving organisational needs, while maintaining sufficient
stability to support alignment with education and training offerings over time. In this context, selected Al
role profiles have also been incorporated into the CEN/CENELEC Workshop Agreement on Al professional
and educational profiles, linking ARISA outputs to ongoing European workshop-based standardisation
activities.

6.2.3. Activity 2.3 - Align Al roles and skills with existing European ICT roles and skills
frameworks and standards

This activity aims to align the Al role profile structure with existing European ICT roles and skills
frameworks and standards, such as the European e-Competence Framework (e-CF) and the European
Skills, Competences, Qualifications and Occupations (ESCO) framework. Given the rapid evolution of Al-
related roles and skills, alignment activities are approached pragmatically and iteratively. Rather than
pursuing premature standardisation, the strategy foresees alignment after sufficient iterations of skills
analysis and role profile updates have taken place, ensuring that mappings remain meaningful, usable, and
up to date.

S02: Define in-demand Al-related roles and skills requirements

Activities Short-term milestones

e Implement working group sessions to define
2.1. Define the Al role profile structure. Al role profiles.
o Completion of the Al role profiles structure.

e Completion of yearly updates on the Al role
2.2. Update the Al role profile structure. profiles structures (during ARISA project
timeline).
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2.3. Align Al roles and skills with existing e Feed the ESCO and e-CF roles and skills or
European ICT roles and skills frameworks and competences into the Al role profiles
standards. structure developed within the Alliance.

Long-term Milestones

e Continuously enhance the Al role profile structure to systematically identify emerging roles
within the Al sector.

e Maintain active engagement with relevant Al industry associations and organisations,
ensuring representation within the EU eco-system (e.g., CEN CENELEC).

Table 7. Strategic objective 2: activities and milestones.

6.3. SO03: Design of educational profiles, certification framework and
accreditation process

Strategic Objective 3 focuses on the design of educational profiles, certification frameworks, and
accreditation processes that support the development and recognition of Al-related skills across the
European Union. The objective aims to ensure that education and training offerings are aligned with labour
market needs, while remaining adaptable to technological and organisational change.

With this objective a framework is established for how Al skills education and training should be
structured and delivered. Well-defined programmes ensure consistency, quality, and adaptability
in Al education, making it accessible to diverse learners and industries.

Main target groups involved: education and training providers, learners, accreditation and certification
experts.

Key topics: Educational profiles for Al roles, upskilling & reskilling programmes, localisation of curricula,
modularity of curricula.

6.3.1. Activity 3.1 - Define key educational profiles (programmes and unit learning
outcomes)

This activity focuses on defining educational profiles and associated learning outcomes for current and
emerging Al-related roles. The profiles are informed by the Al role profile structure developed under SO2
and serve as a basis for aligning education and training offerings with labour market needs. Educational
profiles are designed to support modular and stackable learning pathways, enabling learners to acquire
competencies incrementally and in line with their roles, responsibilities, and starting levels. This approach
facilitates adaptation to diverse learner profiles and supports continuous updating of content as Al
technologies evolve.

Selected educational profiles developed under ARISA have also been reflected in the CEN/CENELEC
Workshop Agreement on Al professional and educational profiles, situating them within a European
workshop-based standardisation context.

6.3.2. Activity 3.2 - Design the European Al sKills certification framework

This activity involves the design of European Al skills certification framework. This framework provides a
standardised way to assess and certify Al skills, enhancing the recognition of qualifications across the EU.
In the long term, it ensures that Al professionals possess validated skills, which is vital for industry
competitiveness and the continued growth of Al-related roles.
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Micro-credentials are incorporated into the certification framework. Micro-credentials are smaller, focused
certifications that can be earned for specific Al skills. This modular approach not only provides more
flexibility for learners but also ensures that the certification system is adaptable to the evolving Al
landscape, and in that way can be kept up to date.

6.3.3. Activity 3.3 - Design accreditation procedures

Designing accreditation procedures involves creating a systematic framework to assess and certify the
quality and relevance of the Al training and education programmes. Accreditation procedures typically
encompass defining clear criteria and benchmarks against which these programmes are evaluated,
ensuring they meet standards and prepare learning to obtain the intended learning outcomes.
Furthermore, these procedures incorporate regular audits, which involve systematic reviews and
inspections of the programmes to verify ongoing compliance with accreditation standards. By establishing
effective accreditation procedures, it is ensured that training and education programmes remain up-to-
date, rigorous, and aligned with industry demands, enhancing the credibility, effectiveness and recognition
between institutes and EU countries.

S03: Design of educational profiles, certification framework and accreditation process

Activities Short-term Milestones

3.1. Define key educational profiles (programmes | Design educational profiles by 2024.
and unit learning outcomes).

Design an Al skills certification framework by
3.2. Design the European Al skills certification 2024

framework.

Design accreditation procedures (Quality label)

3.3. Design accreditation procedures. by 2024.

Long-term Milestones

e Develop and maintain a set of comprehensive Al educational profiles that contribute to greater
comparability and coherence of Al learning programmes across Europe, including continued
alignment with relevant European workshop-based standardisation activities.

e Ensure the continued relevance and effectiveness of the Al certification framework for
recognising and facilitating the portability of Al skills obtained by learners throughout Europe.

e Uphold a robust accreditation procedure designed to guarantee the long-term quality
management of Al learning offerings in Europe.

Table 8. Strategic objective 3: activities and milestones.

6.4. SO4: Design modular Al skills learning offerings

Strategic Objective 4 focuses on the design and delivery of modular Al skills learning offerings that enable
flexible, accessible, and continuously updated education and training pathways. In the context of rapid
technological change and heterogeneous learner profiles, modularity functions as a core delivery
architecture for the Al Skills Strategy.

Modular learning offerings support diverse starting levels, roles, and use cases, and allow learning
content to be adapted and recombined in response to evolving skill demands. By enabling
incremental learning and regular updating of modules, this approach supports both initial skills
development and continuous upskilling across different organisational and sectoral contexts.
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S04 plays a cross-cutting role within the strategy by enabling alignment between role profiles (S02),
educational profiles and certification frameworks (SO3), and accelerated upskilling and reskilling efforts
(SO7). In this way, modularity underpins scalability and sustainability of Al skills development without
assuming one-size-fits-all solutions.

Main target groups involved: education and training providers, learners from diverse backgrounds.

Key topics covered: modularity of curricula, individualised learning pathways, developing learning
materials, piloting programmes.

6.4.1. Activity 4.1 - Deliver fit-for-purpose core curricula for Al skills across the EU

This activity focuses on the development of fit-for-purpose core curricula for Al skills that are structured
as modular learning components. The curricula encompass fundamental Al topics and are aligned with the
educational profiles and learning outcomes defined under SO3.

Modular curricula are designed to support different roles, sectors, and levels of expertise, and to be updated
regularly based on insights from skills needs analysis (SO1) and role profile updates (SO2). Rather than
prescribing a single comprehensive curriculum, this activity supports the development of reusable learning
components that can be combined and adapted to specific contexts.

Within the modular learning offerings, opportunities for micro-credentials are incorporated to support
flexible certification pathways and recognition of learning outcomes. Where relevant, initial learning gaps
identified through ARISA activities may be addressed through targeted modules, without implying
comprehensive or universal coverage.

6.4.2. Activity 4.2 - Widen access to Al skills learning offerings

This activity aims to widen access to Al skills learning offerings through flexible and inclusive delivery
formats. Modular design enables learning pathways that can be adapted to different schedules, learning
preferences, and organisational contexts. Delivery formats may include online, blended, and self-paced
learning options, supporting participation by learners with varying time availability and prior experience.
By lowering barriers to entry and enabling incremental participation, modular learning offerings
contribute to broader accessibility across regions, sectors, and learner groups.

6.4.3. Activity 4.3 - Foster diversity and inclusion within Al skills training

This activity focuses on fostering diversity and inclusion within Al skills training by ensuring that modular
learning offerings are accessible and adaptable to a wide range of learners. Modularity supports localisation
of content, flexible sequencing of learning units, and accommodation of different learning needs. Open
Educational Resources (OER) may be developed to support inclusive access, and generative Al tools can
assist in translating and adapting learning materials where appropriate. Continuous feedback from training
partners and participants supports iterative improvement of content and delivery, contributing to inclusive
participation over time.

6.4.4. Activity 4.4 - Develop the trainer-the-trainer programmes

This activity supports the continuous development of trainers involved in delivering modular Al skills
learning offerings. Trainer-the-trainer programmes ensure that educators and trainers are equipped to
work with modular curricula, adapt content to different learner profiles, and stay informed about
technological developments. Rather than assuming uniform delivery capacity, this activity supports phased
implementation of trainer development initiatives, aligned with the uptake of modular learning offerings.
This contributes to maintaining quality and consistency across different education and training contexts.

S04: Design modular Al skills learning offerings
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Activities Short-term Milestones

e Design of the core curriculum with a wide
range of fundamental Al topics, and
learning objectives aligned with the
educational profile by 2024

e  Obtain approval from educational
authorities and institutions for the core

4.1. Deliver fit-for-purpose core curricula for Al
skills across the EU.

curriculum.

e Create flexible and accessible pathways
for individuals of all backgrounds in the

. i i i Al skills learning offerings by 2026

4.2. Widen access to Al skills learning offerings. e Deliver a web-based version of the
curriculum in the form of a self-paced

online learning platforms by 2025

e C(reate OER (Open Educational
Resources) learning modules to

. . . . L . guarantee access and inclusion
4.3. Foster diversity and inclusion within Al skills

o e Implement a diversity and inclusion
training.

focused review process with training
partners and participants on content and
reach.

4.4. Develop the trainer-the-trainer programmes. | Design train-the-trainer programmes by 2025

Long-term Milestones

e Establish and maintain high-quality education standards across the EU

e Annual review of educational profiles and modular learning offerings (in response to the
yearly review of skills need, included with a quality management review of content).

Table 9. Strategic objective 4: activities and milestones.

6.5. SO5: Establish and nurture an active community of stakeholders
for Al skills development

Strategic Objective 5 focuses on establishing and sustaining an active community of stakeholders that
supports the long-term effectiveness and adaptability of the Al Skills Strategy. Rather than functioning as
an isolated objective, the Al skills community acts as an enabling infrastructure that connects skills
intelligence, education and training provision, policy dialogue, and implementation activities across
Europe.

The community brings together education and training providers, industry actors, public
organisations, policymakers, and social partners, facilitating collaboration, knowledge exchange,
and coordination. Through sustained engagement, the community supports continuous feedback
loops between skills demand, learning offerings, and policy priorities, ensuring that the strategy
remains responsive to evolving needs.
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SO5 underpins several other strategic objectives by providing the social and organisational conditions
required for implementation. In particular, it enables alignment between skills needs analysis (SO1), role
and skills definition (SO2), modular learning offerings (SO4), awareness-raising and trust-building
activities (S06), and accelerated upskilling and reskilling initiatives at national and local levels (SO7).

Main target groups involved: education and training providers, accreditation and certification providers,
large organisations, SMEs, (potential) learners, EU and national policymakers, and social partners,
chambers, networks, associations, and umbrella organisations.

Key topics covered: cooperation, community, sustainability, mobility programme, European dimension,
Pact for Skills.

6.5.1. Activity 5.1 - Develop a value proposition to engage and support companies,
learning providers, and public organisations

This activity focuses on developing a clear and compelling value proposition for participation in the Al Skills
Alliance. The value proposition articulates the benefits of engagement for companies, learning providers,
and public organisations, including access to shared knowledge, coordinated skills development initiatives,
and opportunities to contribute to shaping Al skills policies and practices.

By aligning stakeholder incentives with the objectives of the Al Skills Strategy, the value proposition
supports sustained engagement beyond individual project activities. This shared understanding of value is
essential for maintaining momentum and continuity within the Al skills community over time.

6.5.2. Activity 5.2 - Grow a sustainable Al Sector Skills Alliance

These stakeholders play a pivotal role in engaging local communities throughout Europe, representing
their needs and leveraging their expertise. The focus is to strengthen cooperation between training
organisations and industry representatives to ensure a better and more swift alignment between industry
needs and training offerings. As such, the Alliance is registered as an interest group under the Large-Scale
Partnership of the Digital ecosystem of the Pact for Skills, for knowledge sharing, networking and exchange
of good practices with other sectors, fostering cross-sectoral collaboration and innovation.

To achieve an extensive adoption of project results across Europe, we focus on growing a sustainable Al
Skills Alliance network of associated partners. A systematic approach is taken to identify strategic partners
atregional and national levels that can be engaged in the community.

This network is carefully curated to ensure diversity and inclusivity of participation, balanced geographical
representation, fostering a global perspective on Al skills development. We strive for partnerships in
Europe with key Al stakeholders from industry, academia and experts from all Al-related areas,
strengthening our collective efforts to advance Al skills and knowledge and promote a broad exploitation
of project outcomes.

6.5.3. Activity 5.3 - Develop new collaboration avenues between industry, academia, NGOs
and governments

To ensure relevance, diverse perspectives and commitment of our stakeholders we strive to actively
develop new collaboration avenues between industry, academia, and governments with whom we interact
through public consultations, expert focus groups, interviews and round-the-table-discussions - serving as
good practice for policy development.

By aligning with national and European governmental initiatives and regulatory frameworks, we ensure
that our Al skills programmes remain relevant and compliant with evolving legal standards. Hereby
fostering a harmonious relationship between stakeholders.

In the meantime, in our pursuit of establishing our alliance's credibility and reputation, we are committed
to aligning our alliance and potentially forming strategic partnership with prominent European entities
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such as EIT, EIC, European Al-on-Demand platform or branches of these entities, thereby balancing and
incorporating business and commercial perspectives with governmental regulatory and policy
perspectives.

SO5: Establish and nurture an active community of stakeholders for Al skills development

Activities Short-term Milestones

5.1. Develop a value proposition to engage and

support companies, learning providers, e Memorandum of Understanding (MoU) to

and public organisations. start the Pact for Skills on Al by end 2023.

e Engagement strategy for the involvement

5.2. Grow a sustainable Al Sector Skills of national policymakers defined by mid-

Alliance. 2025

e Report on Pact for Skills on Al published
by 2026

e Integrate the Al Skills Alliance into the
European digital skills community (Pact

5.3. Develop new collaboration avenues for Skills)
between industry, academia, NGOs and e Outroll and replication of the Al Skills
governments. Alliance outcomes in local communities

and at national level

Long-term Milestones

e Regular review of strategy and vision in revisiting value proposition to create a European, self-
sustainable Alliance striving for Al skills development in Europe.

Table 10. Strategic objective 5: activities and milestones.
6.6. SO06: Promote and increase overall understanding of Al

Strategic Objective 6 focuses on promoting and strengthening understanding of artificial intelligence across
a broad range of stakeholders, with particular attention to informed, responsible, and inclusive use of Al
technologies. Rather than treating awareness as a stand-alone objective, SO6 emphasises Al literacy as an
enabling capability that supports effective participation in Al-related decision-making, implementation,
and governance. SO6 is informed by ARISA’s collaboration with the European Al Office on Al literacy
practices, linking literacy development to ongoing EU-level implementation activities.

This objective recognises that meaningful understanding of Al extends beyond general awareness
of opportunities and risks. It includes the ability to interpret Al system outputs, understand
limitations and potential impacts, and engage with ethical, legal, and societal considerations in
context. In this sense, SO6 supports the development of practical competencies that underpin trust,
accountability, and responsible Al use in organisational and policy environments.
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By strengthening Al literacy among decision-makers, policymakers, and other stakeholders, SO6
contributes to the effective implementation of other strategic objectives, particularly modular learning
delivery (SO4) and accelerated upskilling and reskilling efforts (SO7).

Main target group involved: large organisations and SMEs, learners, decision- and policy-makers.

Key topics: Al awareness, trust in Al, educate to avoid misconceptions, societal impact, diversity and
inclusion, minorities

6.6.1. Activity 6.1 - Raise awareness about Al principles, opportunities and challenges

Raising awareness about Al principles, its opportunities but also limitations (e.g., ethical, privacy, biases,
etc.) is essential because it helps individuals understand the foundational concepts behind Al technologies
and therefore boosts trust. This strategic activity is about promoting a more “aware” culture around Al
through education, can help ensure Al is better understood and used. This understanding is fundamental
for making informed decisions about Al adoption and engaging in discussions about Al's impact on business
enterprises, professional and governmental organisations, as well as society at large. It empowers people
to navigate the Al-driven world with greater confidence and competence. Additionally, it also pushes
developers and operators of Al systems to provide clear information to users about the Al's capabilities
and limitations, as reflected in the EU Al Act (Regulation EU 2024/1689). As Al regulations and policies are
developed, it's crucial that employees, and even broader the public, has a basic understanding of Al
concepts, its advantages and limitations.

This enables individuals, professionals, and organisations to participate in discussions, voice concerns, and
advocate for responsible Al governance and recognise ethical considerations. Furthermore, a broader
understanding of Al fosters informed conversations about Al's societal impact and can lead to more Al-
driven projects and initiatives aimed at addressing societal challenges, from healthcare advancements to
environmental conservation.

This activity involves developing and disseminating information and educational materials to raise
awareness about the fundamental principles that underpin Al technologies and also address eventual
misconceptions. It includes creating informational campaigns and conducting workshops, through which
we aim to promote a human centred approach on AL

6.6.2. Activity 6.2 - Ensure diversity in the working field of Al

More diversity in Al refers to the representation of a wide range of perspectives, experiences, and
backgrounds in the development and deployment of artificial intelligence systems. This includes factors
such as gender, race, ethnicity, sexual orientation, neurodiversity and socio-economic status, as well as
representation from different cultures and countries. The goal is to encourage the level of diversity among
students and learners attending Al-related education programmes and within organisations’ Al-focused
teams. Research has clearly demonstrated that there is a correlation between diversity and
outperformance (Ely & Thomas, 2020). Therefore, encouraging diversity can not only have an impact on
reducing the talent shortage but also could have an impact on innovation levels in organisations. To achieve
this, organisations ought to implement diversity focused hiring practices (e.g., new recruiting policies as
well as paid internships, apprenticeships, etc.); provide Al flexible and learner centred trainings (digital
skills training, classroom instruction, and on-the-job training depending on the profile) and mentorship
programmes to individuals from various underrepresented groups and encourage and inspire women to
pursue careers in Artificial Intelligence.

Following these observations, the Al Skills Strategy should engage with those who have implemented
(aiming to implement) programmes to increase diversity and build their advice and guidance into the
design of skills programmes. With a severe skills shortage within Europe, Al Skills Strategy considers
diversity as a key success factor and has included these elements when designing the learning programmes
(please refer to SO3). The Alliance must also work closely with stakeholders at European and Member State
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level to learn from current initiatives (see Analysis of relevant practices and initiatives, 2023 for an
overview on relevant initiatives) and build upon these various frameworks to determine how best to
position Al skills development in order to encourage diversity into the industry and to break down barriers
preventing those from diverse backgrounds considering Al as a career.

6.6.3. Activity 6.3 - Support the narrative of ethical, inclusive, human-centred Al with
decision and policy makers

The European Union, via its development of the Al Act (2024), is lending great support to the narrative of
ethical, inclusive, human-centred Al. This strategic activity focuses on raising decision and policymakers'
awareness of how Al is used in different contexts and industries, with study visits and real-life examples
(Al upskilling and reskilling: Key priorities and enablers, 2023). These initiatives could further promote
and develop ethical, inclusive, human centred Al, taking into account for instance privacy, potential biases,
and trust. Further than also debunking “fake news” about Al, the emphasis should be put on promoting and
raising awareness about the added value of Al and present real-life examples of its benefits in different
contexts to governments and policymakers. This activity could also encourage government-appointed Al
ambassadors that could support on demystifying Al, explaining its value and potential threats, providing
an online community space for policymakers, industry, academia and NGO representatives, educators, and
learners to share trustworthy and reliable information on Al.

S06: Promote and increase overall understanding of Al

Activities Short-term milestones

e Information campaign on opportunities and
challenges of Al in the workplace launched by
2025

e Development of educational materials to
explain fundamental concepts, opportunities
and risks of Al among Alliance's partners by
2025.

6.1. Raise awareness about Al principles,
opportunities and challenges.

e Exchanges with students and learners on
diversity included the pilots done by 2025

e Promote pilot courses among a large potential

6.2. Ensure diversity in the working field of audience to boost diversity in the classroom

AL e Cross-collaboration with other initiatives on

promoting diversity is initiated
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e 3 pilots for Al advisory course directed to
decision and policy makers (including
references to the principles of ethical, inclusive
or human-centred Al) completed by 2024

6.3. Support the narrative of ethical, e Results report on engagement of national policy
inclusive, human-centred Al with decision makers completed in 2026
and policy makers. e Content and reference to the principles of

ethical, inclusive and human-centred Al
integrated on all communication channel of the
Al skills Alliance (e.g.., Career guidance and
alumni online space) by 2025

Long-term Milestones

e Raising awareness regarding Al principles and staying updated regarding challenges to come.

e Increase diversity and inclusivity among students and professionals who choose to take up Al-
related roles.
o Keep engaged in the narrative on ethical considerations with policy makers.

Table 11. Strategic objective 6: activities and milestones.

6.7. SO7: Accelerate Al upskilling and reskilling at different levels

Strategic Objective 7 focuses on accelerating Al upskilling and reskilling across different levels and contexts
in Europe. The objective recognises that, in a mature Al landscape, the key challenge is not only initiating
learning efforts but enabling sustained, scalable, and role-relevant competence development that supports
effective and trustworthy Al use in practice.

Acceleration under SO7 is approached as a phased and use-case-driven process rather than as a
uniform or purely top-down rollout. Stakeholders across sectors face structural constraints,
particularly limited time, competing priorities, and uneven availability of training capacity. SO7
therefore emphasises realistic implementation pathways that prioritise high-value learning needs,
support differentiated starting levels, and enable participation without assuming extensive spare
capacity.

SO7 is closely linked to other strategic objectives. Modular learning offerings (SO4) provide the delivery
architecture required to accommodate heterogeneous learner profiles and facilitate incremental progress.
Certification and recognition mechanisms (SO3) support the portability and signalling of learning
outcomes, strengthening incentives for participation and uptake. Community engagement (SO5) and Al
literacy and trust-building efforts (SO6) further enable coordination and sustained impact across national
and local ecosystems.

Main target groups involved: education and training providers, accreditation and certification providers,
EU and national policymakers, and social partners, chambers, networks, associations, and umbrella
organisations.

Key topics covered for reskilling and upskilling: fundamental Al and data literacy, role-based Al use,
risk-aware and responsible Al practice, and role-relevant technical and applied skills (including, where
relevant, generative Al capabilities).
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6.7.1. Activity 7.1 - Advance the narrative on Al upskilling and reskilling with national
governments

This activity focuses on advancing dialogue with national and local governments on the importance of Al
upskilling and reskilling, with attention to practical implementation conditions. Rather than promoting a
one-size-fits-all approach, engagement supports governments in understanding role-based learning needs,
sectoral differences, and the organisational conditions required for effective uptake.

The Alliance supports evidence-informed discussion on how public policy can enable scalable competence
development, including through coordination mechanisms, recognition of learning outcomes, and
alignment with broader regulatory and governance developments. Where relevant, emphasis is placed on
enabling phased and prioritised approaches that match real capacity constraints and target high-impact
use cases.

6.7.2. Activity 7.2 - Map and promote funding opportunities for Al skills development

This activity involves mapping and promoting funding opportunities for Al skills development across the
European Union. The Alliance identifies relevant public and private funding sources and provide guidance
to associated partners on how to access them.

Communication about funding opportunities is framed as an enabling mechanism that supports sustainable
and scalable learning initiatives, without implying that the Alliance directly allocates funding. Where
appropriate, funding guidance may highlight the value of modular and stackable learning pathways (S04)
and recognised learning outcomes (SO3) as mechanisms to improve feasibility, uptake, and longer-term
impact.

6.7.3. Activity 7.3 - Capacity building to key stakeholders to engage the national and local
communities

This activity focuses on capacity building for key stakeholders who play a role in engaging national and
local communities in Al skills development. Capacity building includes training materials and support that
help stakeholders facilitate Al learning initiatives, connect learning activities to real use cases, and
coordinate engagement across organisational and sectoral contexts.

The activity explicitly recognises that scaling Al upskilling and reskilling is constrained not only by demand,
but also by delivery capacity and implementation intensity. Capacity building therefore supports practical
coordination capabilities, including the ability to match learning pathways to different target groups and
starting levels, and to support phased implementation over time.

SO7: Accelerate Al upskilling and reskilling at different levels

Activities Short-term Milestones

e Developing guidelines on governmental
efforts (micro-credential validation,
existing certificates to support,
improvement of Al awareness-raising) by
2024.

7.1. Advance the narrative on Al upskilling and
reskilling with national governments.

e Database of funding opportunities for Al
skills development across the EU created
by 2026.

7.2. Map and promote funding opportunities for
Al skills development.
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7.3. Capacity building to key stakeholders to e Pilots on urgent upskilling programme
engage the national and local communities. completed by 2024

Long-term Milestones

e (Gain and maintain strategic view of educational and training eco-system (including training
programmes in the Al sector)

e Identification of funding lines at the national and local level to accelerate Al skills development
across the EU.

e Guidelines on governmental efforts (micro-credential validation, existing certificates to
support, improvement of Al awareness-raising) developed, refined, and updated.

Table 12. Strategic objective 7: activities and milestones
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6.8. Strategic roadmap: Al Skills Strategy
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7. Conclusions

In a rapidly evolving and increasingly mature Artificial Intelligence landscape, the Al Skills Alliance for
Europe presents the updated Al Skills Strategy for Europe as a framework for addressing Al skills
development in a realistic, inclusive, and sustainable manner. Building on extensive research, stakeholder
engagement, and practical implementation experience, the strategy responds to the shifting challenge from
Al adoption towards scaling, value realisation, and responsible use.

The strategy outlines a coherent set of strategic objectives that address Al skills mismatches, role
definitions, certification and recognition, modular learning delivery, community building, Al literacy, and
accelerated upskilling and reskilling. Rather than promoting uniform or one-size-fits-all solutions, the
strategy emphasises phased, use-case-driven approaches that reflect diverse starting points, capacity
constraints, and sectoral needs across Europe.

For policymakers, the strategy provides guidance on how Al skills development can be supported through
coordinated action, evidence-informed prioritisation, and alignment with broader regulatory and
governance developments. For organisations and education and training providers, it offers a flexible
framework for designing, delivering, and sustaining Al learning pathways that are responsive to evolving
technological and labour market demands.

To support the longer-term positioning of selected outputs, ARISA has also engaged with European
standardisation processes through the development of a CEN/CENELEC Workshop Agreement on Al
professional and educational profiles. This engagement situates elements of the strategy within a broader
European workshop-based framework, contributing to coherence and continued visibility beyond the
project duration.

This strategy is intended as a living document. It is periodically reviewed and updated to ensure continued
relevance as Al technologies, regulatory contexts, and skills requirements evolve. The Al Skills Alliance
invites policymakers, industry actors, learning providers, and other stakeholders to engage with ARISA in
translating this strategic framework into practical, scalable, and impactful Al skills initiatives across
Europe.
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