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POLICY RECOMMENDATION REPORT
Labour Market Orientation of VET programmes
A Policy Framework Based on the PreVEnT Project – Deep-Tech Predictive Maintenance for Sustainable and Resilient Industry

1. Executive Summary
Europe’s industrial resilience hinges on its ability to align Vocational Education and Training (VET) with evolving labour-market realities. 
The twin digital and green transitions have altered skill requirements across all sectors, yet a persistent skills gap in Artificial Intelligence (AI), Predictive Maintenance (PM), and data-driven sustainability continues to limit competitiveness, especially among SMEs.
The PreVEnT Project (Erasmus+) has proven that dual education, supported by Work-Based Learning (WBL) and Teaching Factories (TFs), provides a scalable mechanism to close this gap. Its findings across Italy, Spain, and Finland show employability gains of +28 %, improved trainer capacity (+32 % DigCompEdu), and measurable industrial benefits (−15 % downtime, −8 % energy use).
This policy recommendation presents an EU-wide roadmap to strengthen the labour-market orientation (LMO) of VET. It targets both trainees (curricular reform, micro-credentials, sustainability competences) and trainers (digital pedagogy, hybrid teaching environments, open resources).
Key recommendations:
· Embed Predictive Maintenance, AI, and ML as core competences in all industrial VET curricula.
· Certify these skills through stackable, portable micro-credentials issued via Europass.
· Establish a European network of Work-Based Learning Teaching Factories (WBLTFs).
· Upskill trainers in digital pedagogy (DigCompEdu) and open, inclusive hybrid teaching.
· Integrate Lifecycle Analysis (LCA) and GreenComp principles into every technical discipline.
· Implementation will align with the Council Recommendation on VET (2020), European Skills Agenda (2025), Digital Education Action Plan (2021-2027), and the Herning Declaration (2025) on responsible AI in education.

2. Strategic Context and Rationale
2.1. The Twin Transition Imperative
The EU’s 2023 Industrial Strategy and Green Deal Industrial Plan identify the twin transition, digitalisation and decarbonisation, as the cornerstone of sustainable growth. These shifts demand a workforce fluent in both environmental sustainability and emerging technologies.
Predictive Maintenance, powered by AI and data analytics, epitomizes this convergence: it reduces energy use and waste while improving reliability. 
2.2. Gaps in Current VET Provision
According to CEDEFOP (2024), 39 % of European SMEs cannot recruit staff with predictive-maintenance or AI competences. Only one-third of VET providers offer digital-twin or machine-learning modules, creating a structural gap between training supply and labour-market demand.
2.3. Policy Framework Alignment
This recommendation builds on:
· Council Recommendation on VET (2020/C 417/01), calling for agile, labour-responsive systems and Centres of Vocational Excellence (CoVEs).

· European Skills Agenda (2020-2025), promoting the Pact for Skills and micro-credential frameworks.

· Digital Education Action Plan (2021-2027), prioritising digital pedagogy and equity in learning access.


· Herning Declaration (2025), reaffirming responsible AI integration and labour-market relevance of VET.
3. Policy Objectives
The overarching objective is to ensure that VET systems anticipate, not follow, labour market shifts.
Specific goals:
i. Embed Predictive Maintenance, AI, and ML competences within all EQF-aligned industrial VET programmes.

ii. Establish Teaching Factories and WBL ecosystems that replicate real industrial workflows.

iii. Develop modular, stackable micro-credentials for flexibility and recognition across borders.

iv. Strengthen trainer capacity through digital pedagogy certification (DigCompEdu) and open-resource sharing.

v. Integrate environmental performance and Lifecycle Assessment (LCA) metrics into curricula.

vi. Ensure equitable access via inclusive, hybrid learning models.

4. Policy Actions for Trainees – Future-Proof Competences
4.1. Integrate Predictive Maintenance and Deep-Tech Competences
VET learners must gain hands-on experience in predictive technologies applied to manufacturing, energy, and mobility sectors.

Actions:
· Update national curricula to include AI-based anomaly detection, sensor data acquisition, and digital twin modelling.

· Establish hybrid simulation labs and remote access to industrial data for training.

· Co-design PM curricula with industry using EIT Manufacturing standards and ESCO occupational profiles.
4.2. Embed Micro-Credentials for Flexibility
Traditional degrees cannot keep pace with technological change.

Actions:
· Implement the European Council Recommendation on Micro-Credentials (2022/C 243/02).

· Introduce stackable units (e.g., “AI for PM,” “Cobot Safety,” “Green Maintenance Principles”) within EQF 4–6 frameworks.


· Issue all micro-credentials via Europass Digital Credentials, ensuring authenticity and EU-wide portability.

4.3. Integrate Collaborative Robotics and HMI Safety
Factories of the future require safe human–machine collaboration.

Actions
· Train students under EU Machinery Regulation 2023/1230 and ISO/TS 15066 standards.

· Use AR/VR simulations for Cobot risk analysis and HMI design, following CEN-CENELEC CWA 17835 safety protocols.

4.4. Link Deep-Tech Learning to Sustainability Outcomes
Learners should demonstrate measurable reductions in energy or material use through project work.
Actions:
· Introduce Lifecycle Assessment (LCA) as a transversal skill.

· Apply GreenComp to evaluate trainees’ ability to act for sustainability.

· Track energy and CO₂ reduction metrics as part of PM project assessments.


5. Policy Actions for Trainers – Empowering the Educators
5.1. Establish Hybrid Work-Based Learning Teaching Factories (WBLTF)
WBLTFs connect schools with companies in real-time industrial problem-solving.

Actions:
· Launch a European Teaching Factory Network (ETFNet) under Erasmus+ CoVEs and EIT Manufacturing.

· Ensure hybrid connectivity (digital twins, secure cloud data spaces).

· Incentivise SMEs through vouchers or tax credits for hosting learners and sharing anonymised data.

5.2. Build Digital and Pedagogical Capacity
Implement mandatory CPD based on DigCompEdu (2022) and Digital Education Action Plan standards.
Actions:
· Require continuous professional development (CPD) aligned with DigCompEdu and Digital Education Action Plan standards.

· Introduce Train-the-Trainer academies focusing on managing hybrid learning, project-based pedagogy, and ethical AI use.

· Create certification schemes for “Master Trainers in Predictive Maintenance.”

5.3. Develop Open Educational Resources (OERs)
Actions:
· Establish a Pan-EU OER Hub for PM and Deep Tech (funded via Horizon Europe or Digital Europe).

· Publish materials under Creative Commons (CC BY) licences and ensure full accessibility compliance.


· Encourage cross-translation and localisation by national VET agencies.

5.4. Ensure Inclusion and Dropout Prevention
Hybrid models must balance excellence with inclusion.
Actions:
· Provide hardware grants and flexible scheduling for disadvantaged learners.

· Implement mentoring and virtual peer-support systems.

· Expand hybrid WBL access for women, NEETs, and adult reskillers.

6. Systemic Measures and Governance	
A robust governance architecture ensures accountability and cross-border coherence:
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7. Implementation Roadmap (2025–2030)
Successful labour-market orientation of VET programmes requires not only well-designed policies but also phased and coordinated implementation across all governance levels, European, national, regional, and institutional.
The following roadmap provides a structured timeline for deploying the reforms outlined in this recommendation, ensuring measurable impact, accountability, and scalability.
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8. Evaluation and Impact Metrics
A robust evaluation framework is essential to ensure that the proposed measures for strengthening the labour market orientation (LMO) of VET programmes deliver tangible, verifiable impact.
Building on methodologies used in the PreVEnT Project and in CEDEFOP’s Skills Intelligence Framework (2024), the evaluation process should combine quantitative metrics, qualitative insights, and continuous feedback loops connecting regional actors, VET providers, and policymakers.
Evaluation should move beyond traditional academic indicators (e.g., completion rates) to focus on real-world outcomes — employability, skill relevance, SME engagement, and inclusion.
To achieve this, a mixed-method monitoring approach is recommended, integrating:
· Performance KPIs derived from labour market and VET datasets (ANPAL, INAPP, CEDEFOP);

· Digital credential tracking, enabling continuous visibility of learner progression through Europass and EQF-aligned micro-credentials;

· Feedback loops between employers, regions, and training providers, ensuring curricula evolve in line with sectoral trends;

· Equity and inclusion metrics, ensuring that social cohesion objectives remain embedded in all stages of VET delivery.
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9. Conclusion
The alignment of Vocational Education and Training (VET) with labour-market dynamics is no longer an optional reform, it is a strategic necessity for Europe’s industrial resilience, environmental sustainability, and social cohesion.
The evidence gathered through the PreVEnT Project and parallel European initiatives confirms that when VET systems operate in close partnership with industry, supported by Work-Based Learning (WBL), Teaching Factories (TFs), and micro-credential frameworks, they deliver measurable gains in employability, productivity, and sustainability.
For Italy and the wider EU, the transition from traditional, qualification-centred VET models to data-driven, adaptive, and outcome-oriented ecosystems represents a pivotal shift.

Embedding predictive maintenance, artificial intelligence, and lifecycle-based thinking within curricula ensures that learners acquire competences directly relevant to the twin transitions, digital and green, while supporting the competitiveness of small and medium-sized enterprises.
Equally, empowering trainers through digital pedagogy (DigCompEdu) and open-resource collaboration guarantees that innovation in learning design keeps pace with technological change.
The proposed roadmap—grounded in the Council Recommendation on VET (2020), the European Skills Agenda (2025), and the Digital Education Action Plan (2021-2027)—positions Italy as a frontrunner in establishing a VET model that is both labour-responsive and socially inclusive.
Through the integration of skills intelligence systems, regional governance, and performance-based evaluation, policymakers can ensure that public investment in education translates into verified labour-market impact.
Ultimately, a labour-market-oriented VET system is the cornerstone of a future-ready Europe—one where education anticipates industrial transformation, where learning is lifelong and portable, and where economic growth is achieved in balance with environmental responsibility and social equity.
By institutionalising these principles, Europe can secure a skilled, adaptable, and inclusive workforce capable of sustaining prosperity through the digital and green decades ahead.
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Actor Role in Implementation

European 

Commission (DG 

EMPL/EAC)

Strategic coordination, policy coherence, funding through Erasmus+, ESF+, Digital 

Europe.

CEDEFOP & ETF Labour-market forecasting, monitoring AI/PM skills gaps, evaluation of outcomes.

EIT Manufacturing Operational lead for WBLTFs and Teaching Factory standards.

Member States (DGVT 

network)

National adaptation of curricula, qualification reform, accreditation of TF centres.

Regional Authorities & 

ITS Academies

Local Skills Hubs integrating SMEs and training providers.

Social Partners & 

ACVT

Co-definition of occupational standards, equity, and worker protection.

VET Providers and 

Trainers

Curriculum delivery, trainer upskilling, quality assurance.
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Phase Key Actions Lead Bodies Expected Outputs

2025–2026

Pilot three Regional Skills Intelligence Hubs (Lombardy, Lazio, Apulia) MIUR, ANPAL, Regions Operational RSIH network

2026–2027

Establish Regional VET–Industry Councils and micro-credential pilots

INAPP, CCIAA, ITS 

Academies

First modular curricula aligned to EQF

2027–2028

Launch National Labour Intelligence Dashboard ISTAT, ANPAL, CEDEFOP Integrated forecasting platform

2028–2029

Expand outcome-based funding models across VET

MIUR, Regions, Industry 

Clusters

Performance-linked financing system

2030

Evaluate and scale nationally

European Commission, 

INAPP

National LMO framework operational
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Primary KPIs Target by 2030 Data Source

Graduate employability within 12 

months

+25% increase INAPP, ANPAL, ISTAT

SME participation in VET partnerships +30%

Regional reports, 

Confindustria

Skills alignment index (CEDEFOP) +20% CEDEFOP Skills Intelligence

Female and NEET participation ≥25% Unioncamere–ANPAL

Regional skill convergence 

(north–south gap)

−15% MIUR, Regional Authorities
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