
 

    

 

   

 

Skills for Smart Industrial 

Specialisation and Digital 
Transformation 

 

Final Report 

 

 

 

 

 

 

 

 

Written by PwC  

October 2019 

 

 





 

 
 

   

 

 

 

 

 

 

 

Skills for Smart Industrial 
Specialisation and Digital 

Transformation 

 

Final Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











      
  

  

 

 

             

   8 
 

 

 

leadership skills; communication; innovation; emotional intelligence skills and the ability to 

consider ethical implications.  

Figure 1. T-shaped skills model5 

 

The category of technical skills relevant to smart industrial specialisation and digital transformation 

covers researching and developing production technologies (e.g. advanced materials), digital 

technologies (e.g. artificial intelligence), cyber-technologies, and digital technology skills. The 

stakeholder survey indicated that skills shortages are expected in all these domains, and to address 

them, new educational curricula and teaching methods will be needed across all educational levels 

– from vocational training and University programmes down to primary education.  

The analysis of the state of play of current policy initiatives relevant to high-tech T-shaped skills 

has led to the following findings: 

 The dominant focus is currently on co-developing educational initiatives and materials; 

 Initiatives that introduce high-tech topics to children starting from an early age, and those 

that adapt University programmes to the human-capital needs of industry, are also common; 

 Initiatives typically focus on technical aspects, while combinations of technical skills and 

managerial and entrepreneurial skills are also common, as of quality, risk and safety skills; 

 Emotional intelligence as a skill type is not apparent in the initiatives that have been 

analysed; 

 The systems-thinking aspect is also not apparent in the initiatives encountered so far. 

Common features of initiatives relevant to high-tech and crosscutting skills include: 

 Involving and mobilising industrial partners and local government; 

 Targeted delivery methods of specific skills-development initiatives; and 

 Sectoral coordination of policies and initiatives across Europe. 

Digital transformation changes professions, occupations and job tasks throughout sectors and 

markets. Consequently, betting on upcoming graduates and prospective workers to fulfil labour 

                                                             
5  PwC Analysis 
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demand in the coming years may not be enough. Considering the sheer numbers involved, 

retraining current workers may prove vital to preparing enough people for working both in new 

jobs and in new sectors. Subsequently, future-oriented education and training efforts will need to 

include current workers in the European labour force. Moreover, dual-track education is identified 

as a relevant system to develop high-tech T-shaped skills. 

Comparison between US and EU 

Several observations can be made regarding high-tech skills between the US and the EU. First, 

they face comparable skills challenges for similar technology domains, and the notion of skills gaps 

will require both precise definition and constant refinement. Second, in the US there are numerous 

initiatives focusing on the needs of the lower skilled, many of them launched separately by large 

IT companies, and there is nothing comparable to the EU Erasmus+ programme. Third, the US 

defence and security programmes matter a lot for investments in research, innovation and the 

subsequent development of high-tech skills. Finally, the US has been for a long time a magnet for 

gifted international students, entrepreneurs and high-tech talent. 

The high-tech areas that receive significant policy attention are similar – especially domains that 

relate to information technology, advanced manufacturing, systems biology and life sciences, and 

innovative materials. The challenges that the US and EU share include: difficulty to fill positions, 

scarcity of young high-tech talent, gender and minorities issues, ageing high-tech workers, skills 

shortages, need for more academia-industry collaboration, and increasing industry demand for 

better-prepared graduates. Keeping (future) workers up with the demands of a fast changing 

economy through upskilling and reskilling is important. In some work fields and regions in the US, 

workers do not have the right skills for the available jobs. However, there is little evidence of a 

nationwide shortage in the science and engineering (STEM) workforce. In general, policy thinking 

will benefit from focused discussion on skills shortages, gaps and mismatches, as considering only 

the supply side of the market (workers needing to upskill or reskill) leads to a blinkered focus and 

may hinder effective policymaking. Instead, policymakers should consider all factors, including a 

decline in aggregate demand, regional market differences, and the role of labour-market 

intermediaries such as employment agencies or trade associations and employer relationships with 

technical colleges or other institutions. Overall, policymakers should focus on knitting together the 

supply and demand sides of the labour market as well as think about implementing the necessary 

financial and institutional mechanisms to stimulate both sides of the market.  

The US policy landscape primarily focuses on the lower skilled. Both at federal level and at state 

level, public policy predominantly targets workers without a College degree. Key policy instruments 

such as Career Pathways and Cluster Skills Development are coordinated at the vocational post-

secondary level by community colleges that work together with social service providers, economic 

development agencies, employers and labour unions, but not necessarily with Universities, high-

tech companies or start-up communities. Large US information technology companies have a long 

tradition of launching their own digital skills initiatives (with variable geographic coverage, scale 

and duration), through a combination of free courses and training materials aiming at providing 

opportunities to socially disadvantaged groups. These contribute to demonstrate their corporate 

social responsibility and improve their image in the public. The largest IT companies’ initiatives are 

also often rolled out globally to various part of the world for the same reasons. 
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comprehensive policies need to be implemented to support SME development. Lastly, more 

transversal flexible education and training systems are needed. 

Skills for industry strategy 

The insights from the analysis presented above, as well as from a series of expert workshops and 

stakeholder surveys, have informed the development of a common vision and recommendations 

resulting in a skills for industry strategy towards 2030 and beyond. This vision intends to foster 

the development of skills for excellence, prosperity and personal development. It aims to mobilise 

resources at the local, regional, national and EU level collectively to make skills an opportunity for 

everyone. It further aspires to raise momentum by inspiring key players to take part in designing 

and powerful skills strategies.  

 By 2030, all Member States are implementing national skills strategies and have introduced 

the necessary mechanisms to ensure the continuous follow-up of high-tech skills needs;  

 By 2030, the high-tech skills gap has been practically closed; 

 By 2030, the basic digital skills gap has been more than halved;  

 By 2030, two out of three adults upgrades their skills in any given year.  

The vision aims to introduce a paradigm shift to the ecosystem of workforce planning, education 

and training provision for skills development. A major goal is to make lifelong learning a reality for 

all by empowering individuals and giving them greater autonomy and responsibility for their own 

skills development. All individuals should benefit from lifelong learning opportunities, as well as 

from agile and modern learning methods using tech-based tools and modern teaching methods. 

The key characteristics are illustrated below. 

Figure 2. The nine characteristics of the high-tech skills vision6 

                                                             
6  PwC Analysis 
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Recommendations for actions 

To facilitate the operationalisation of the vision, a set of policy recommendations will guide different 

stakeholder groups on developing and implementing their own skill strategies in alignment with 

their industrial, R&D, innovation, education, training and RIS3 strategies. The recommendations 

encourage the development of forward-looking, dynamic, interactive, multi-stakeholder driven and 

agile upskilling initiatives that leverage on real-time AI-based labour market assessments and 

foresight tools for evidence-based decision-making. The recommendations have been grouped in 

nine modules, which are presented in detail by highlighting the key actions developed. 

Figure 3. The nine modules for the operationalisation of the vision7 

 

 Leadership and governance. The successful design and implementation of a skills for 

industry strategy requires the mobilisation of skills leaders/champions to coordinate efficiently 

activities at city, regional, national and EU-level (connecting academic, business, public and 

community leaders), resulting in strong partnerships, commitments and governance structure. 

Skills alliances should be set-up and tasked with the design and implementation of territorial 

re/upskilling strategies. Members of these alliances should include representatives from industry, 

from the traditional educational system, trade union spokespersons, as well as local cluster 

representatives. Business leaders have an important responsibility as the strategy must be based 

on current and anticipated skills and recruitment needs.  

 Bringing together all relevant stakeholders under a motivated leadership would facilitate the 

active implementation of scalable re/upskilling solutions with a sustainable and longer term 

perspective. The structures should remain agile and well resourced. The development and 

operationalisation of the strategies will require significant investments at all levels and the various 

funding programmes and instruments need to be mobilised and coordinated efficiently to contribute 

successfully to the EU skills for industry strategy. 

 Territorial skills strategies. To strengthen the competitiveness of the industry and foster 

new jobs creation, efficient territorial re/upskilling strategies need to be developed and 

implemented consistently at all levels. Led by territorial skills alliances, these strategies should set 

clear objectives, measurable and achievable targets with a roadmap and strict deadlines to allow 

                                                             
7  PwC Analysis 
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for timely implementation. They should be based on robust and reliable data, foresight and 

information that will allow policy makers to identify future skills trends and requirements.  

 Moreover, these strategies should be mindful of the latest developments in key technological 

areas (e.g. AI, robotics, nanotechnologies, advanced materials etc.) and fully align with clusters 

and research and innovation strategies for smart specialization (RIS3). Increased cross-border 

collaboration should be encouraged to build on synergies between regions and facilitate the 

implementation of skills strategies. Industries, value chains and areas of specialisation are not 

geographically bound. Greater collaboration on the provision of training across borders could 

reduce costs for regions while underlining a common skills vision in Europe. 

 Dedicated funding for re/upskilling. The re/upskilling of the workforce will require 

significant financial support at all levels (city, regional, national and EU) and rely on both public 

and private sources8. Relevant European funding programmes and instruments should be 

promoted to enable the set-up and implementation of territorial re/upskilling strategies. Dedicated 

funding mechanisms should be introduced with the intention to support the effective lifelong 

learning of Europe’s workforce. Furthermore, pre-financing mechanisms that will allow smaller 

businesses to re/upskill their workforce should be envisaged.  

 Given the diversity of funding schemes available, a one-stop-shop providing stakeholders with 

a clear view on all the funds available is highly recommended. To ensure the most efficient use of 

funds and foster a wider momentum, those interested in advancing the skills of the workforce 

require a clear view on the funds available, their target groups as well as on the rules and 

application criteria to respect (simplification and commonality is highly recommended). 

Simultaneously, a branding of the funds should be considered, and their benefits easily identifiable. 

So-called re/upskilling funds should be promoted at city, regional, national and EU-level and would 

regroup relevant funding mechanisms available under a dedicated logo and umbrella structure.  

 In the context of the new multi-annual funding framework (2021-2027), the financial support 

for the Blueprint for sectoral cooperation on skills should be expanded. At present, its pilot activities 

in key sectors are financially supported only at the EU-level. Yet, in conjunction with the skills for 

industry strategy, the cooperation framework of the Blueprint aims to expand and rollout its 

activities to the national, regional and city level, working directly with national, regional and local 

authorities as well as key industrial stakeholders. In addition, in line with the subsidiarity principle, 

the scope of activities supported at EU level could be more focused to the testing of highly 

innovative and thus more strategic re/upskilling initiatives than the much larger and more 

operational ones implemented at the other levels. 

 Incentives for individuals and businesses. The strength of workers in the labour market 

is in their own skills, creativity, adaptability, efficiency and productivity. They constitute the core 

of their professional (human) capital and guarantee to a large extent their employability. When 

they leave an organisation, they take their skills with them. Workers should be supported in their 

efforts to acquire new skills during their professional life.  

                                                             
8  Skills for Industry: Scaling up Best Practices and Re-focusing Funding Programmes and Incentives, 2019 
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 One possible incentive scheme to contribute to make lifelong learning a reality for all, might 

represent the introduction of lifelong learning and skills insurance plans, which would adopt a 

similar framework to traditional capital insurance plans with a specific focus on the acquisition of 

skills by individuals in case they lose their job or want to transition to a new position/field. 

Simultaneously, individuals would be given the opportunity to build up a lump sum of money (e.g. 

individual learning accounts) that they could use to finance their trainings and continued education. 

At the same time, they would benefit from advantageous tax arrangements and an attractive return 

on investment. Lifelong learning and skills insurance plans could be introduced at national, 

individual or corporate level, depending on local conditions.  

 Another solution would be the introduction of corporate skills insurance plans that would allow 

business owners to invest in the future skills development of their employees. Similar to existing 

car fleet programmes, corporates could subscribe to corporate skills insurance programmes to 

ensure the continued re/upskilling of their workforce. To encourage the uptake of re/upskilling 

activities at the individual level, corporates could envision introducing a bonus system that would 

benefit those employees that regularly complete trainings/certifications offered at company level. 

Hand-in-hand with the corporate skills insurance plan, incentives encouraging the wider uptake of 

re/upskilling efforts should be highlighted. Employers should be encouraged to invest a certain 

percentage of their profit into dedicated Vocational Education and Training (VET) savings accounts 

that would serve the continued training of their employees.  

 In addition, governments could top-up the amounts committed to the lifelong learning of 

employees, facilitating individuals’ and employers’ investment into the continued acquisition of new 

skills. SMEs could benefit from dedicated assistance. Besides the financial contributions received, 

additional support should be offered in the form of advice on trainings and certificates needed or 

the optimised organisation of the workforce to allow for the inclusion of trainings into the work 

culture. In line with the introduction of individual accounts, private actors should be encouraged 

to share their corporate VET programmes with non-employees. Corporate academies should be 

opened to the wider public to encourage the exchange of knowledge among industries and facilitate 

the recruitment of available talent. Further financial incentives could be envisioned at EU, national 

or regional level to support these efforts. 

 High-quality vocational education and training. Europe must aim at the highest quality 

standards in education and training. The relevance of the curricula offered should be compared to 

market needs and international best practices. VET curricula need to be reviewed to provide 

students with the knowledge and high-tech T-shaped skills necessary on the labour market; they 

need to be job-driven. In line with this review, a new set of quality criteria should be established 

to allow for the objective assessment of trainings (both on- and offline) offered. Quality criteria to 

be implemented need to be clearly defined and easily understandable to facilitate their integration.  

 End users should no longer face difficulty when searching the relevance and the quality of 

trainings offered (especially online training9). They should be able to integrate these quality criteria 

into their personal skills development plan. The relevance and quality of VET across the EU would 

                                                             
9  Skills for Industry: Promoting Online Training Opportunities for the Workforce in Europe, 2019 
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1. INTRODUCTION 

The Final Report has been developed in the context of EASME’s ‘Skills for Smart Industrial 

Specialisation and Digital Transformation (SIS&DT)’ project. This two years long project was 

commissioned by the European Commission’s DG Grow with an aim to present the Skills for 

Industry Strategy 2030 and policy recommendations to guide different stakeholder groups to 

design and implement their own skill strategies needed for achieving SIS&DT. The final policy 

recommendations presented in this report have been developed based on two separate state-of-

play analyses, a comparison of US and EU skills ecosystems, the best practices report as well as 

on expert consultations.  

1.1. General objectives 

Experts are well aware of the impact innovation and technological adoption have on the 

competitiveness of industry. At the same time, they know how important a workforce with the 

right knowledge, skills, competencies and creativity is to drive this innovation. Yet, the readiness 

of the current and future workforce to lead these changes has not been well defined and planned. 

A lack of knowledge, readiness, planning, coordination and collaboration between different 

stakeholders, as well as guidance on the transformation process, have resulted in growing skills 

gaps, mismatches and job losses.  

The European Commission has noted the urgency of addressing this challenge and decided to 

launch the new ‘Skills for Smart Industrial Specialisation and Digital Transformation (SIS&DT)’ 

mission to complement existing EU initiatives such as the Blueprint for Sectoral Cooperation on 

Skills, Grand Coalition for Digital Jobs, Industrial Modernisation Platform. 

The ultimate goal of this effort is to support Cities, Regions and Member States (MSs) in designing 

and implementing ambitious skills Strategies/Policies/Initiatives (S/P/Is) to successfully 

shape the workforce transformation in Europe and strengthen the competitiveness of its industry. 

1.2. Specific objectives of the initiative 

The first objective of this EU Initiative was to develop the Skills for Industry Strategy 2030 

collectively with different stakeholder groups to define a common vision for high-tech t-shaped 

skills. 

The second objective was to develop concrete policy recommendations to facilitate the 

operationalisation of the Skills for Industry Strategy 2030 by corporates, cities, regions and 

Member States. The policy recommendations designed aim to guide different stakeholder groups 

in developing and implementing their own skill strategies in alignment with their Industrial, RDI, 

Education, and RIS3 Strategies. At its core, the policy recommendations encourage the 

development of forward-looking, dynamic, interactive, multi-stakeholder driven and agile 

upskilling initiatives that leverage on real-time AI-based labour market assessments and foresight 

tools for evidence-based decision-making. 

Throughout the mission, a holistic approach has been adopted to assess the entire industrial 

ecosystem and to set-up the right framework conditions. Particular attention has been given to the 

skills needs of SMEs, mainly start-ups and scale-ups due to their innovative nature but limited 

capacities for up/reskilling. Another key point has been the creation of synergies between existing 

relevant initiatives and the recommendations made in order to avoid duplication of efforts and 

investments.  
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1.3. Specific objectives of this report 

 

This report presents the final findings of the ‘Skills for Smart Industrial Specialisation and Digital 

Transformation (SIS&DT)’ project and the policy recommendations developed over the course of 

the mission.  

Section II presents the EU 2030 High-Tech Skills Vision together with its key characteristics and 

objectives. It also argues the roles and responsibilities to be taken by Governments, Clusters, 

Corporates, Universities and Individuals for the operationalisation of the common vision. 

Section III presents the key policy recommendations developed to facilitate the operationalisation 

of the EU 2030 High-Tech Skills Vision and forms together with the Vision developed the Skills for 

Industry Strategy 2030. The policy recommendations have been subdivided into 9 modules based 

on the focus areas identified during the mission. Best practices have been included where possible 

to encourage exchange between stakeholders and facilitate the implementation of dedicated 

regional/national skills strategies.  

Section IV presents 20 diverse cases, ranging from initiatives at city, regional and national level, 

having been initiated by private and public actors have been selected. Despite their diverse scopes 

and targets, all best practices can be considered as having contributed to the development of 

SIS&DT. 

Section V compares labour-market issues for high-tech T-shaped skills between the European 

Union and the United States. It discusses general trends in high-tech T-shaped skills challenges 

and responses that stakeholders from the public sector and the private sector have developed. It 

then describes and analyses the American policy discourse on skills shortages, and draws parallels 

in high-tech T-shaped skills issues in the United States and the EU. Subsequently, it describes 

notable differences in high-tech T-shaped skills issues in the United States and the EU.  

Section VI presents an outlook on the deployment of industrial and digital technologies that are 

key for SIS&DT at the city, regional, national and EU levels together with the mapping of supportive 

S/P/Is in place for boosting the SIS&DT. It also provides an outlook to the competitive positioning 

of EU MSs within and against other third countries such as US, China, Japan.  

The SoP on SIS&DT is mainly based on the desk research where key findings have been identified 

through the most recently published reports over 2017-18 under ‘Digitisation of European Industry’ 

Initiative, ‘Digital Transformation Monitor’, and Digital Progress Reports under Digital Single 

Market. In addition, for the identification of thematic focus areas, deployment of individual KET 

technologies as well as performance of MSs and Regions, a closer look is given to RIS3 at MS and 

Regional levels as well as to KETs Observatory. Furthermore, the participation of MSs and the 

Regions to most relevant EU initiatives (i.e. ETPs, S3-Industrial Modernisation Platform, Vanguard 

Initiative, c-PPPs, EIT-KICs, Digital Innovation Hubs etc.) have been checked for the identification 

of MSs and Regions taking a lead & participative roles as a proxy to determine National and 

Regional strengths under different KETs categories.  

This SoP starts with key definitions together with the role of key industrial and digital technologies 

on SIS&DT and continues with the SIS&DT trends in EU and US. It provides an overview on the 

latest S/P/Is in support of SIS&DT implemented at EU, MS, regional and city levels; describes 
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specific strategy and measures lead by industry ; concludes with the mapping of specific efforts 

implemented at the EU, MS, regional and city levels specific to SMEs, start-ups and scale-ups.  

Section VII presents the operationalisation of high-tech T-shaped skills together with the 

challenges faced. It continues with an overview on S/P/Is led by Industry, Governments, Academia, 

Hybrid and/or Triple-helix Initiatives focusing on high-tech T-shaped skills development. It also 

provides an outlook to efforts put in-place in US for developing transversal skills. The latest insights 

on funding programs for high-tech skills is explained. It concludes with preliminary conclusions on 

key focus areas and priorities, common features in design and implementation, key attributes of 

successful initiatives, scalability and transferability as well as key insights in mechanisms for high-

tech T-shaped skills development. 
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2. EU 2030 HIGH-TECH SKILLS VISION 

2.1. The EU 2030 High-Tech Skills Vision 

The EU 2030 High-tech Skills Vision aims to mobilise resources at the local, regional, national 

and EU level to make skills an opportunity for everyone. It further aspires to raise widespread 

momentum by inspiring all key players to take part in collectively designing and 

implementing powerful skills strategies and thus turn the potential challenges brought by 

digital transformation and industrial modernisation into opportunities.  

The Vision is being accompanied by a set of policy recommendations subdivided into 9 modules to 

guide different stakeholder groups on developing and implementing their own skill strategies 

aligned with their industrial, RD&I and education, as well as RIS3 strategies. In its core, 

it will be forward-looking, dynamic, interactive, multi-stakeholder driven, agile and will 

leverage on real-time AI-based labour market assessment and foresight tools for evidence-

based decision-making. This goal will also be strongly supported by the first-ever Digital Europe 

programme, which the EU Commission proposed in June 2018.  

The EU 2030 High-tech Skills Vision wants to introduce a paradigm shift to the entire ecosystem 

of workforce planning, education and training provision for skills development; to revolutionise the 

way education and trainings have been provided. One of its main goals is therefore to encourage 

a switch from the ‘Life Long Employment’ towards the ‘Life Long Employability’ concept by 

making individuals responsible for their own skills development. This can only be achieved by 

constantly staying tuned to the transformative trends in the global labor markets, identifying 

barriers to employment and understanding new needs of both employers and employees as they 

arise.  

It calls for the active involvement of each and every stakeholder group including: policy 

makers responsible from Education, Training, Industry, Economy, Finance Digitalisation, 

RD&Innovation; Industry Players; Corporate Academies; Edtech Companies; Universities, 

Research & Excellence Centres; Vocational Education and Training (VET) Associations; KETs 

Associations; Cluster Organisations; Labour Unions; Industry Associations and Federations; Think 

Tanks; Existing EU/National/Regional level Skilling Initiatives/PPPs; Digital Innovation Hubs 

(DIH)s; and public private investors among others.  

Competencies for 2030 will cover all three sets of skills: sector-specific, technology & digital 

skills in addition to transversal skills conceptualised in this report as high-tech T-shaped skills. 

In addition, ‘Learn to Learn’ concepts should be injected into all education and training programs 

of all ages. This will drive a major shift from classrooms towards learning factories, 

experience centres, and makerspaces where participants will learn through solving issues in 

an open innovation ecosystem. 

The vision will require a comprehensive ‘rethinking of education and training’ for all individuals 

to benefit from lifelong learning. Trainings should be facilitated and provided by collaborative 

initiatives led by private parties or PPPs, and benefit from agile and modern education 

methods using tech based tools and modern teaching methods.  

In the light of the insights gained through the state-of-play analysis complemented by stakeholder 

consultations through workshops, interviews and survey, the key features of the Vision can be 

illustrated as below:  
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Figure 4. Key features of the EU 2030 High-Tech Skills Vision 

Source: PwC Analysis 

Since the Vision has been developed based on success stories, future solutions/initiatives should 

be realistic, feasible, participatory, inspiring, responsive, anticipatory and inclusive. The 

overarching goal is to boost the emergence of global champions at the territorial level by 

intensifying the support measures in place. This will allow the EU to hold its global competitive 

position, in KET domains in particular, through champions. At the same time, Skills Champions 

at individual and/or institutional will be selected and supported to lead and drive the 

implementation of the Skills for Industry Strategy 2030 at the territorial level. 

 The Key Objectives of the EU 2030 High-tech Skills Vision 

The core objective of the EU 2030 High-Tech Skills Vision is to reinforce the competitiveness 

of the EU industry and to ensure its global leadership position among the rising 

competitors in the realms of the 4th Industrial Revolution. This vision aims to support and help 

the European industry to embrace new technological breakthroughs, to upscale its 

initiatives, and to leverage on the opportunities these technologies bring. The key to 

capitalise on these new technical opportunities is a workforce that is capable and motivated to 

intensively work with them. Thus, corporates, governments and territories need to implement skills 

strategies according to their contextual needs and circumstances. This will empower and 

ensure skills development for excellence, prosperity and personal development. The following 

objectives in particular should be pursued in this respect: 

 Collaborative training programmes – Creating and supporting joint training 

programmes between universities & research institutions, VETs and Industry.  

 World-class curriculum – Ensuring world-class curricula, which are hands-on to required 

skills for operating rising technological advancements. 

 High quality single VET market across EU – Creating a high quality single market for 

training in the EU and for specific adjustments of the university system according to 

industrial developments.  
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 Smart education methodologies and technology based tools – Increasing 

effectiveness and efficiency of conventional training programmes with rising smart 

education methodologies. 

 Dual track system – Fostering a dual track training system in most industries, inspired by 

the German education system. 

2.2. The Road for Key Stakeholders to High-Tech Skills in 2030 

The implementation of the EU 2030 High-Tech Skills Vision and the accompanying 

recommendations will be highly collaborative at its core. It requires the involvement of all relevant 

stakeholders (cross sectors, cross borders and across the whole value chain) to co-develop the 

governance and implementation of the Skills for Industry Strategy 2030. The key stakeholders to 

be involved in developing the skills strategy at the territorial level are governments, corporates 

and SMEs, universities and research organisations, as well as VET providers. The following 

sections describe how these five pillars of the strategy can ensure a successful realisation of the 

EU 2030 High-Tech Skills Vision. 

 Governments  

In this section, we describe the role of local, regional and national governments in skills 

development for smart industrial specialisation and digital transformation towards 2030. We 

discuss the importance of national governments, regional governments and city councils to provide 

an overarching vision on industry modernization, technological transformation and corresponding 

skills development. Subsequently, we describe the importance of the Skills for Industry Strategy 

2030, the added value of data driven skills assessments for government policies and the 

coordinating role governments can play to create a market for skills development. Finally, we 

elaborate on government funding that can function as an important incentive to the development 

of high-tech skills and skills for digital transformation, the role governments can play to support 

stakeholders in communicating skills strategies, learning factories, and the importance of 

strategies to be able to adapt to changing market circumstances and leave room for territorial 

differences.  

 Leadership and Governance  

The transition towards the fourth industrial revolution, driven by key enabling technologies and 

digitalisation, requires modernisation efforts to ensure that industry is well equipped to overcome 

the challenges it currently faces and to stay competitive in global markets. These challenges include 

the need to develop a truly digital entrepreneurial culture, to stimulate investments in new 

technologies, and to improve the market base for the commercialisation of KETs developed in 

Europe. National governments, regional governments and city councils will need to provide an 

overarching vision on industry modernisation, technological transformation and corresponding 

skills development. A vision towards 2030 needs will require a clear allocation of responsibilities 

allocation, a shared ambition, covering various sectors and technologies, with sectoral 

coordination, and with measurable objectives. 

Clear responsibility allocation – It is recommended that one ministry, for instance the Ministry 

of Economy, takes a leading role. One important first step could be to appoint a steering group 

with representatives of other ministries (Ministry of Labour, Ministry of Education) and relevant 

stakeholders to draft shared ambitions. 

Shared ambitions – It is important that all relevant stakeholders, including governments, 

industrial actors, labour unions, national education and training agencies, local development 
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organisations and community-based organisations, will have shared ambitions. This requires 

understanding their goals and priorities, as well as allowing them to benefit from their involvement. 

Covering various sectors and technologies – Their ambitions should acknowledge the 

multidisciplinary character of high-tech T-shaped skills development for smart specialization and 

digital transformation. Subsequently, their ambitions should cover all relevant technologies and 

respective skills development, paying specific attention to links with applications in different 

sectors. 

Sectoral coordination – Their ambitions need to pay special attention to stimulating sectoral 

coordination of policies and initiatives to encourage both the formation of new coordinating 

networks and alliances and the entrenchment and expansion of existing networks and alliances. 

This can help further conceptualising high-tech T-shaped skills and identify actors that can promote 

skills development.  

Measurable objectives – The objectives on the horizon of 2030 have to be measurable in order 

to avoid inefficiency of any policy instruments and enabling the assessment of their performance. 

Policymakers always have responsibility to ask the question if public investments are spent 

effectively and to what extent this can be proven by evidence. In this context, effective monitoring 

and evaluation should be implemented to provide information to track developments and evaluate 

whether strategies and policies are implemented. Governments can set up a multi-stakeholder 

oversight body that reviews performance in light of objectives and ambitions. 

 2030 Skills Strategy 

The transition towards the Fourth Industrial Revolution, driven by digitalization and key enabling 

technologies, demands detailed EU, national and regional skills strategies in line with country, 

industrial and technological priorities to orientate the sourcing, and production of relevant skills in 

a sustainable matter. Consequently, government strategies should include the maintenance of 

necessary infrastructure, legal and regulatory environments and commitments to public funding. 

There is a need for continuity and alignment between all levels of government policy in order to 

have a positive impact on the growth of the technology sector. 

Cities and regions are playing an increasingly important role in the smart industrial specialisation 

of Member States. The smart city concept is gaining momentum and cities and regions are 

continuing to grow. Cities and regions need to formulate a strategy to create the right environment 

to accelerate the digital transformation and high tech skills development and improve the 

ecosystem in which residents live and businesses succeed. As such, strategies should focus around 

both local and international sourcing of talent, upskilling of the existing workforce, dual-track 

education systems, and life-long learning policies. 

Local and international sourcing – Governments need to consider European and national 

sourcing strategies. As part of the strategy development, a business case can be made to estimate 

the impact of using high quality European or national talent in comparison to other (more 

conventional) sourcing plans. Sourcing strategies should be aligned with upskilling and reskilling 

activities companies undertake, and may draw inspirations from the ways in which secondments 

and sabbaticals are organised, as these activities become increasingly popular as a means to 

internationalise professional occupations in Europe.  

Upskilling – Upskilling of the existing workforce by paying particular attention to social inclusion 

as well as the preparation of the right framework to train the next generation of the workforce. It 

is also important to upskill job seekers, even if they have not taken part in formal education for 
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many years. This report provides a framework to train the workforce in skills that range from 

technical and academic skills to softer skills like problem-solving, multicultural openness, 

leadership, and managerial and interaction skills. The report proposes seven categories of skills 

development based on common patterns in KETs competences, and represent both the need for 

specialist (technical) skills and crosscutting skills. These categories are technical skills in an 

adjacent technology domain; skills related to quality, risk and safety skills; management, 

leadership and entrepreneurial skills, communication skills, innovations skills, emotional 

intelligence skills and ethical skills.  

Dual track systems – The organisation of formal education in a way that combines in-school 

classroom-based education with workplace experience and on-the-job learning. Success depends 

on effective coordination between stakeholders, a wide recognition of resulting certifications and 

accreditations within the job market and education and training efforts shared by educators and 

employers across sectors and throughout the country. 

Life-long learning policies – Future-oriented education and training efforts will need to include 

current workers in the European labour force. Therefore retraining current workers is vital to 

prepare enough people for working both in new jobs and in new sectors. Labour-market systems 

need to provide training and education throughout an individual’s working life. Deliberate policy 

design may be required to stimulate the development and provision of educational curricula and 

policies should include targeted instruments that include specific arrangements for workers that 

are close to the retirement age. 

 Data-driven skills assessment 

Government policies should be fact-driven and informed by the analysis of local economic 

developments at regional and city level. The need for skills development can be efficiently assessed 

by leveraging on Big Data and AI technologies. Data analysis could facilitate the identification of 

patterns and trends, accurate forecasting and producing relevant recommendations for skills 

development. 

National and regional specialist bodies and taskforces can be responsible to build, progress, bring 

together and offer target groups tools, data and differentiated Big Data infrastructures, and support 

the creation of an ecosystem of data users, coders, and application developers. Collaborations with 

other interested parties can help to increase the datasets.  

When data are collected and analysed, it is important that they be shared with the outside world, 

opening up the policymaking process. Governments can provide open data in searchable databases 

so that other parties can request, search and analyse this data. Possible beneficiaries of these data 

analyses could be HR-strategists, policy makers and people that compose curricula at educational 

institutions.  

In order to pull meaning out of the collected data, responsible government agencies need to acquire 

the right talent, tools and systems. Governments need to develop the in-house skills to collect 

data, analyse it using the various tools, and interpret the results. When large amounts of data of 

citizens are collected, analysed and shared, oversight by national data protection authorities is 

essential to protect the privacy of the data subjects. The setting up of national and regional 

specialist bodies, the acquisition of the right talent, tool and systems and the collection and analysis 

of data can have impact on the medium term.  
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 EU Single Market for VET 

Governments can act as coordinators and enablers to create a market for skills development, which 

supports stakeholder engagement in workforce mobilisation. To create a single market, 

governments should focus their coordination and enabling role on stimulating demand, stimulating 

supply, creating online and physical marketplaces, coordinating accreditation and certification and 

ensuring their EU-wide recognition, and creating a common language around the development of 

high-tech T-shaped skills. 

Stimulating demand – To stimulate demand for skills development, governments, on a national, 

regional and city level, should first gain insights in local skills needs and communicate insights to 

the relevant stakeholders. Governments can then organise events or round tables with responsible 

functionaries (ministers/majors/councillors) and industry leaders, where skills needs are collected 

and discussed and focus areas are nominated. Governments can stimulate private parties to 

allocate financial resources to skills development initiatives, for example by introducing tax 

incentives.  

Stimulating supply – Educational institutions and research centres should be aware of employer’s 

skills demands and stimulated to collaborate with private-sector actors to set-up education 

initiatives for lifelong learning and dual-track education for high-tech T-shaped skills relevant to 

smart industrial specialisation and digital transformation. 

Create online and physical market places – One way to facilitate this process is to develop 

online matchmaking tools and real-world matchmaking events, which assist companies and 

research and educational facilities to search and explore new ways of collaboration and bringing 

supply and demand together. It helps companies to describe their demanded competencies in a 

structured way, and it helps research and educational facilities to identify missing competencies 

and find ways to team up with companies to compensate skills gaps. 

Accreditation and certification – The European Commission can set up a list of recognised 

accreditation and certification bodies of training initiatives in the EU, and play a role ensuring that 

certificates (from schools, from apprenticeships, or from workplace training programmes) or 

accreditation of education are widely recognised throughout the European Union.  

Create a common language/ nomenclature – The European Commission can kick-off and 

coordinate the creation of a shared nomenclature where names of trainings and demanded 

competences are the same throughout the European Union. This helps supply and demand of skills 

to find each other more easily. 

Creating online and physical market places, setting up accreditation and certification and creating 

a common language/nomenclature can have an impact on the medium to long-term. Stimulating 

supply and demand getting insight in local skills needs and by collaboration between educational 

institutes and private parties can generate short-term results.  

 Finance and economics module  

Government funding can function as an important incentive to the development of high-tech skills 

and skills for digital transformation. Governments could provide funding for development and first 

implementation of specific, in particular new and innovative, activities and initiatives. New financial 

incentives can be created, but some existing funding programmes (on an EU, national, regional or 

city level) could possibly be re-focused to initiatives on the acquisition of skills for smart industrial 

specialization and digitalization. Governments can choose between different funding mechanisms, 

including:  
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 Co-funding for industry in building and running dedicated vocational education centres; 

 Co-funding for the co-creation by industry and academia of new courses and curricula; 

 Co-funding for of new innovative and alternative teaching/learning systems; 

 Co-funding excellence schemes with top universities to draw top academic talent and 

students; 

 Co-funding SME vouchers for consulting contracts and knowledge transfer; 

 Co-funding high tech apprenticeships/traineeships in industry; 

 Co-funding the development of open education resources (OER, including MOOCs); 

 Co-funding (lifelong) learners through vouchers, fiscal incentives and/or cost sharing; 

 Co-funding upskilling/reskilling programmes for the workforce in particular sectors or 

regions.  

Developing incentives for corporates and governments at regional and city level in designing and 

establishing vocational trainings for the workforce is particularly important as the job market 

requires students to acquire practical skills that can be applied in their (future) jobs, and the 

current workforce needs short-cycle qualifications aimed at reskilling or upskilling in technical or 

soft-skills domains. 

In the design of vocational trainings, it is important to involve social partners, industry and 

research centres in an open approach allowing external stakeholders to participate in and 

contribute to the sharing of knowledge and experience, creating synergies and opportunities for 

lessons learned in the past to inform the curricula of the future. Governments can stimulate this 

process. 

Stakeholders indicate that, on the regional level, to support creation of world class clusters 

especially in Central and Eastern Europe, it will be crucial for developing competitive companies 

and industries to have new tools for financing clusters in the beginning of their existence through 

top-down regional initiatives. 

Government funding as an important incentive to the development of high-tech skills and skills for 

digital transformation can be expected to have an impact already on the short term. 

 Communication Module 

When private sector parties, universities and other educational institutions develop training 

initiatives, (online) courses or dual-track education to meet future skills demand, it is important to 

support stakeholders in communicating and advertising these training initiatives. 

In order to achieve large-scale effects, this support needs to take place within larger targeted 

communication strategies, developed in collaboration between governments and relevant 

stakeholders at multiple levels, and raising general awareness on the importance of skills 

development in high-tech cross cutting skills and digital transformation. Strategies should reach 

targeted audiences, including young people, teachers, public employment services and society in 

general.  

Policy makers need to take a leading role in launching the initiatives and could outsource the 

development of the strategies to third parties. Moreover, it is essential that training initiatives in 

the different member states are collected and brought together on an EU wide portal, so that 
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audiences are aware of the supply. The European Commission could support the set-up of such a 

portal, where training suppliers can communicate and advertise their initiatives. Another more 

innovative instrument can be to encourage the set-up of pages on widely used social media 

platforms (such as Facebook, LinkedIn or Instagram) to communicate about training initiatives. 

Such support of stakeholders in communicating and advertising training initiatives can be expected 

to have impact already on the short term.  

 Industry-led Training Infrastructures 

Governments can deploy a clear model for learning factories, such as in Baden-Württemberg with 

the “Learning Factories 4.0”. In Germany, the State of Baden-Württemberg launched a network 

with the aim of sharing the resources and expertise of production, information and communication 

technologies to help businesses in their digital transformation process. The Learning Factories 4.0 

are one of the most prominent and effective policies. The Learning Factories are a government-

backed initiative to create learning factories to demonstrate the principles of digitally controlled 

production modules and teach students by providing real-life practice.  

A clear model covers the establishment and tasks of a coordination centre, the creation of 

innovation-friendly conditions, support for young scientists and SMEs, support for selected core 

fields, funding of research institutes (universities and the non-university sector) and the support 

to individual projects. There needs to be close relationships with relevant stakeholders, and 

exchanges and dialogues need to be organised with experts on specific themes. Allocating clear 

responsibilities is essential between relevant stakeholders such as between ministries, chambers 

of industry and commerce, trade unions, clusters, networks and technology centres. Funding of 

learning factories needs to come from regional and city governments co-financed by private sector 

parties. All parts of a region need to take advantage of a learning factory approach. Therefore, 

learning factories not only need to be established close to renowned universities and research 

schools, but also in vocational schools throughout a region. The launching of an infrastructure for 

learning factories can be expected to have an impact on the medium term.  

 Agility  

Government approaches for high-tech T-shaped skills development towards 2030 need to be able 

to adapt to the changing circumstances of new technology developments and labour-market 

requirements. Policies and programmes need to be flexible enough to allow for adjustments and 

revisions. Because the high-tech skills and digitalisation domain are in constant change, policy 

frameworks should give direction and action points, but also enable the scope and timescales to 

be easily changed, if necessary. 

Disruptive technologies are changing industries rapidly. Several existing tools can be used to 

include the latest market insights in the vision, including insights from skills observatories and 

from technology foresight activities. 

Insights from labour-market and skills observatories – Observatories analyse trends and 

challenges, collect examples of good practices, produce insights and recommendations on topical 

issues, organise public events and meetings, and stimulating discussions among institutions, socio-

professional stakeholders, civil society and academia. These should all serve as input to adaptive 

policymaking at regional and city level on the topic of high-tech T-shaped skills for smart industrial 

specialisation and digital transformation. 

Technology foresights – Technology foresight activities can produce input to policymakers on 

technological trends and forecasted developments. This can help determine what high-tech and 
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digital innovations will be relevant down to regional and city level, and can feed regional and 

company-level skills strategies and investment decisions. 

Observatories and foresight studies can be financed by governments and by subscription fees of 

beneficiaries such as large companies, local policymakers and cluster organisations. The financing 

and development of tools to include the latest market insights in the 2030 vision and strategies 

can have impact on the short to medium term.  

 Autonomous territories  

The vision must allow room for territorial differences and not impose an overarching one-fits-all 

concept upon all individual cases. The European Commission could formulate the vision in line with 

the EU’s open method of coordination, which is a means of governance based on voluntary 

cooperation of member states. The vision should rest on a framework with guiding principles, 

stimulate the sharing of best practices, benchmarking and asking for reporting in EU review cycles. 

A framework with guiding principles – The 2030 vision should contain guiding principles, and 

provide for enough flexibility that member states, cities and regions can modify a vision and 

strategy so that it suits the needs to the local markets and environments. Guiding principles can 

offer approaches and examples that can be translated into national, regional and city strategies.  

Stimulate sharing of best practises – The European commission should stimulate the sharing 

of best practises of skills development across Member States, regions and cities.  

Review cycle – The European Commission can monitor Member States’ efforts towards the Skills 

for Industry Strategy 2030 at specific times throughout the year especially in the context of the 

European Semester. In similar fashion, the Commission can assesses regional skills strategies and 

provide region-specific recommendations. Regional and city governments can take policy decisions 

in light of the skills strategy in response to the specific recommendations, based on action they 

deem appropriate. 

 Clusters  

Clusters can play an important role in the design of smart industrialisation and digital 

transformation strategies and in the implementation of these strategies. Clusters are a 

concentration of economic activities in groups of related industries (firms, institutions and other 

economic actors) that are connected through multiple linkages. The actors are located close to 

each other and they have reached a sufficient scale to develop specialized expertise, services, 

resources, suppliers and skills. Especially cluster organisations are important. They support the 

collaboration, networking and learning in innovation clusters, act as innovation support providers 

and facilitate strategic collaborating across clusters. In this section, we discuss the role clusters 

can play in defining and executing the skills strategy as active interface between industry, 

academia and governments. Subsequently, we elaborate on the role clusters can play in 

international partnership building and the strategies being responsive to the needs of workers and 

employers. Finally, we stress the importance to actively engage in in the provision of new skills for 

the key technology advancement and support stakeholders in communicating and advertising 

training initiatives for meeting future skills demand.  

 Active Interface of the Skills Strategy 

Clusters, and specifically cluster organisations, can play a key role in defining and executing the 

skills strategy as active interface between the industry, academia and governments. In the defining 

of regional skills strategies, clusters should involve other relevant stakeholders such as businesses, 
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investors, academics and policy makers. In the implementation of the strategy, clusters need to 

promote implementation in all-important areas of regional cooperation, including R&D, skills 

development, education, marketing and improving innovation capacity. Cluster organisations can 

execute the strategy through different activities, including promotion and dissemination, lobbying 

and networking, sectorial regional analysis, design and implementation of training initiatives, and 

contributing to upgrading vocational training systems and university curricula. 

Promotion and dissemination – Clusters may organise (networking) events and roundtables or 

promote dedicated websites to disseminate the national and regional skills strategies and present 

cluster activities to promote skills development and bring parties together. Networking events 

enable cluster members to look beyond their own field and get into contact with members of other 

clusters in order to develop new ideas, make new contacts and find possibilities for cooperation. 

At round tables, cluster organisations can bring together customers, researchers and companies 

to discuss the skills strategy and new technological opportunities in different industrial sectors. The 

cluster organisation can disseminate the strategy through its website and create a platform to 

bring supply and demand of skills together. 

Lobbying and networking – Cluster organisations can liaise between private sector parties and 

regional and city authorities. They can collect input and perspectives from companies, especially 

from SME’s, and present these perspectives in the strategy development process.  

Sectoral and regional analysis and projection of skills needs – Clusters could analyse 

technology and business trends in the sectors relevant for the respective cluster. An analysis needs 

to be based on the understanding of the whole eco-system of related industries. Several analytical 

tools can be used, such as road mapping, foresight analyses or market analyses. Often used is 

road mapping, specifically providing a combination of competence mapping and foresight analysis. 

Clusters can also make use of insights from initiatives such as the European Cluster Observatory, 

a single access point for statistical information, analysis and mapping of clusters and cluster policy 

in Europe. Such observatories help Member States and regions in designing smart specialisation 

and cluster strategies to assist companies in developing new, globally competitive advantages in 

emerging industries through clusters. 

Design and implementation of training initiatives – Clusters may contribute to the design 

and implementation of training initiatives through a collaborative, triple-helix, approach with 

universities, companies and governments. Especially cluster organisations can facilitate the 

interaction between universities, industry and governments to generate new ways of knowledge 

and skills development. They can stimulate the transfer of state-of-the-art knowledge between 

universities and private sector parties and help government funds to be allocated to skills 

development initiatives for high-tech crosscutting skills and digital transformation.  

Contributing to upgrading vocational training systems and university curricula – Curricula 

must be dynamic and frequently updated in order for students to receive state-of-the-art education 

and training. There is a need develop curricula geared to high-tech T-shaped skills, in order to 

meet the job market which requires workers with a broader skills set. This can be achieved by 

including T-shaped skills in curricula (such as communication, ethics, or leadership skills), and 

include dual-track trainings in curricula in collaboration with industry.  

Clusters should interact with other actors and stakeholders that play an important role in the 

definition and execution of the skills strategy, including government agencies, trade unions and 

vocational education training centres, educational institutions, public interest associations, 

consumer groups and private sector firms that may or may not be part of any cluster organisation. 
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Clusters playing a key role as active interface between the industry, academia and governments 

can have an impact on the short term.  

 International Partnership Building 

Clusters can play an essential role as building blocks of designing regional and city-level skills 

strategies towards 2030, and as a means for executing them through international partnerships. 

International partnerships are essential for clusters to present themselves, to support European 

SMEs in global competition, share knowledge and resources and search for potential partners for 

transnational and interregional cooperation. 

The European Commission launched already several cluster internationalisation initiatives aiming 

to promote international cluster cooperation by intensifying cluster and business network 

collaboration across borders and sectoral boundaries within and beyond Europe, such as the 

European Cluster Collaboration Platform (ECCP), International Cluster Matchmaking events and 

European Strategic Cluster Partnerships (ESCPs).  

Of particular interest is the European Strategic Cluster Partnerships for Going International (ESCP-

4i) that aims to develop and implement joint internationalisation strategies to support SME 

internationalisation towards third countries and aims to lead to cooperation in new areas, notably 

in emerging industries. In February 2018, a partnering event was organised, where 100 cluster 

representatives formulated recommendations. One of the key recommendations was to focus on 

establishing a partnership with complementary competences along the value chain rather than 

gathering partners only from the same sector. 

The European Commission needs to make efforts to promote European Strategic partnerships for 

smart industrial specialisation and digital transformation, in order to facilitate new collaboration 

and innovation, boost investment in skills development towards 2030, and set priorities and help 

improve knowledge and awareness on funding possibilities. 

Facilitate new collaboration and innovation – Collaboration is essential between educational 

and research institutes, companies and the public sector to develop T-shaped skills for smart 

industrial specialisation and digital transformation. Clusters can facilitate international cluster 

cooperation in new areas and emerging technologies and specific to non-EU markets, by organising 

get-togethers, events or workshops, business missions or networking visits, round-tables  

Boost investment related to regional and city-level skills strategies – Cluster organisations 

can play an active role in stimulating private sector, cities, and regions to invest in skills 

development. Cluster organisations can formulate an ambition with local stakeholders, bring 

together knowledge and people to push forward initiatives in the region and connect ideas with 

funders and inventers with implementers. It is important to have a European and international 

focus and bring together, if relevant, ideas and funders across different countries.  

Knowledge and awareness on funding possibilities – There are many funding programmes 

from government agencies that can be used by cluster participants in order to run programmes or 

start initiatives. Clusters need to continue communicating about these funding programmes on 

their website, and should focus on relevant funds for the 2030 skills strategy. Clusters should also 

call attention to interregional or international funding programmes when parties start a 

collaboration or partnership with other stakeholders. Clusters playing an active role in executing 

the 2030 skills strategy through international partnership building can have an impact on the short 

term. 
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 Enhance Skills Provision Responsiveness 

An effective skills development strategy needs to be responsive to the needs of workers and 

employers, and flexible enough to change according to fast changing labour-market demands. 

Therefore, clusters should collect and define requirements and skills gaps of companies at regional 

and city level, to enhance actively the skills provision from private sector and public sector 

stakeholders. To do so, cluster organisations can consider surveys, cluster mappings, development 

of data and knowledge platforms, and strategic monitoring and assessments. 

Online surveys – Online surveys are a good way to monitor developments and collect skills 

requirements from companies in regions and cities across the EU, as well as from workers. These 

may be especially well received if they are brief, to the point, and can be answered through mobile 

devices. 

Cluster mapping – Cluster mapping provides a fact-based analysis of local competitiveness and 

the concentration of economic activities. The result of cluster mapping is that priorities can be set 

and skills provision can be enhanced effectively. Moreover, key insights from skills observatories 

and technology foresight activities may be incorporated in cluster mapping efforts. 

Data and knowledge platforms – Such platforms offer data and information in support of an 

evidence-based approach. They already exist on national, regional and European/international 

levels. When brought down to the regional and city level, these platforms can be used to develop 

cluster strategies, cluster policies and cluster management by organising workshops, courses and 

seminars. Examples of European platforms that offer data and information in support of more 

evidence-based approaches in cluster development are the European Cluster Observatory, the 

European Enterprise Network, the KETS Technologies Infrastructures and The Innovation Policy 

Platform.  

Strategic monitoring and assessments – Monitoring and evaluation is often used as an 

‘external’ assessment tool. Such efforts can be converted into a strategic intelligence tool that 

supports the analytical process of collecting skills gaps, and the implementation and improvement 

of policies and programmes. In this way, strategic monitoring and assessment can support 

stakeholder involvement in tracking developments, identifying priority areas and enhancing skills 

provision.  

 New Skills Provision  

It is important for cluster organisations as well as stakeholders in clusters to also play a role in 

actual skills provision and generation, working together with educators in their region to develop 

and implement training activities relevant to the smart industrialisation of their region and to digital 

transformation developments within their regional economy. They can do so by a structural 

programme of workshopping new methods and ideas for actual skills development projects, piloting 

these projects, sharing best practices, and establish a network of actors for upscaling best practices 

throughout their city or region. 

Workshopping new methods and ideas – Cluster organisations can take the lead to bring 

together HR strategists, leading educators, SME representatives and local policymakers in a 

workshop setting to think up and design skill development projects and activities that suit the 

needs and opportunities in their city or region. These workshops may benefit from structurally 

recurring, and can serve to translate regional skills strategies in to concrete projects, activities and 

events. 
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Piloting regional projects – When these multi-stakeholder workshops come up with relevant 

project ideas, these can be piloted within a city or region. An analysis may be conducted to identify 

specific organisations or institutions for which selected pilot projects can be particularly relevant. 

Cluster organisations can take the lead in developing and implementing these pilot projects, and 

monitoring their progress and results. 

Sharing best practices – Successful pilot projects should be celebrated and disseminated 

throughout a region or city. Cluster organisations can work together with business hubs and local 

policymakers to promote successful pilot projects on websites, through social media, and other 

communication channels relevant to the city or region. Content should include what results were 

achieved, and how projects and activities generated these results in a way that can be copied by 

other organisations and stakeholders. 

Networking for upscaling – Cluster organisations may take the lead in establishing and 

maintaining a network of local businesses, educators, policymakers and financiers that can work 

together to scale-up promising pilot projects and activities. This network can be called upon to 

push and promote especially skills development projects and activities that have proven to be able 

to generate tangible results, and to work together to implement these activities at a larger scale 

throughout a region or city. 

 Communication Module 

Cluster organisations can play in important role in supporting stakeholders to communicate and 

advertise training initiatives for meeting future skills demand. 

In order to achieve large-scale effects, this support needs to take place within larger targeted 

communication strategies, developed in collaboration between governments, private sector and 

relevant stakeholders at multiple levels, and raising general awareness on the importance of skills 

development in high-tech cross cutting skills and digital transformation. Strategies should reach 

targeted audiences, including young people, teachers, public employment services, SMEs and 

society in general.  

Cluster organisations can take a role in launching initiatives such as organising (on-site) events at 

universities or companies or setting up online campaigns where stakeholders can present training 

initiatives and innovations. Facing international competition to attract people, jobs, firms and more, 

cities and regions are conducting branding strategies to promote their territory. Cluster 

organisations can make connections between stakeholders wanting to advertise and promote 

training initiatives and branding strategies from cities and regions 

Support of stakeholders in communicating and advertising training initiatives can be expected to 

have impact on the short term.  

 Corporates 

In this section, we describe the role of private-sector actors in the generation of high-tech, T-

shaped professionals relevant to smart industrials specialisation and digital transformation. 

Specifically, we describe how corporate skill strategies may be defined, new university partnership 

models, innovative, data-driven skills assessment tools, the inclusion of SMEs, workforce 

mobilisation, third-party financing and innovative learning factories. 

 Define Corporate Skills Strategies 

Private-sector actors will need to define their own, individual skills strategy. Especially for large 

employers in the high-tech and digital space, it is important to develop a skills strategy that suits 
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their needs for the middle and long term. These strategies should be tailored to the needs and 

requirements specific to the characteristics of individual companies, much like investment 

strategies in fixed capital or in intangible knowledge assets – one size will not fit all. 

These corporate skill strategies in its essence are investment strategies and should be treated as 

such. It is very likely that costs associated to implementing these strategies will not be immediately 

recouped. These costs are an investment and returns will be generated over a period of years 

through human-capital gains. Human-capital investment strategies should cover: 

Asset selection – Corporate skills strategies may benefit from analysing and determining what 

kind of human capital they may best invest in. This report provides skill categories, competency 

and knowledge areas, and specific skills that companies may value in their teams and in their 

individual employees. Also, this report provides a range of best practices for training and 

developing these skills. Based on a company’s strategic outlook for the coming decade, these 

building blocks may help to define human capital needs and to make investment choices highly 

specific.  

Financial allocation – After asset selection, corporate skills strategies may benefit from direct 

and committed allocation of company finances. As with every investment strategy, a skills strategy 

will require financial means to come about and to generate returns. As with most capital 

investments, the associated sums needed to invest in human capital for the technological and 

digital world of 2030 may be quite significant. 

Performance assessment – When funds have been allocated to specific investment opportunities 

for human capital, it will be important to assess the performance of these investments and make 

any adjustments necessary for skill development and training to occur on the levels required. In 

this report, we describe innovative data-driven skills assessment tools that can help large 

employers assess human capital developments within their company and their sector. 

Individual skills strategies for private-sector actors should focus both on hiring and recruitment of 

high-tech and digital talent, and on upskilling and retraining their existing employees. This report 

describes specific examples of in-company retraining and upskilling efforts, and in the section 

below, we describe the notion of workforce mobilisation in more detail. 

To maximise the effectiveness and relevance of individual corporate skills strategies, companies 

can develop them to fit into regional skill strategies described above. This will benefit regional 

specialisation and allow for synergy between individual private-sector efforts to prepare their 

current and future staff for developments in labour demand. 

The development and implementation of individual corporate skill strategies can be expected to 

have impact on the medium and long term. Specific modifications in hiring and retraining practices 

can generate short-term results. 

 New University Partnership Models for Corporate Academies 

As part of their skill strategies, companies in the private sector should further engage in dialogues 

with higher-education providers, including universities and higher-vocational educators, to form 

partnerships that can deliver innovative educational programmes that respond to future skill needs. 

It may be particularly helpful to reach out to educators in their region or city. These partnership 

models can include two combined approaches: 

Co-creating and developing educational materials and curricula – Companies can form 

structural partnerships with universities to jointly work on curriculum design and to co-author 
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educational materials. This will allow companies to help steer the scope and content of curricula to 

fit better with current and foreseen skill demand. It will also allow educators to enhance the level 

to which their curricula prepare their students for their first jobs. Co-creating educational content 

and structure will require substantial and well thought-out input from private-sector HR specialists. 

It will also require educators to find a balance between on the one hand short- and medium-term 

labour-market demand and on the other the need for strong, foundational education that can help 

graduates throughout their careers.  

Reskilling workers together – Structural partnerships with universities can also be geared to 

focus on helping companies to reskill or upskill their employees. As part of a life-long learning 

effort, professionals in high-tech and digital domains can be enrolled in educational tracks 

throughout their career, tailored to their career phase and skills needs. This will require structural 

relations between universities and large companies, with intensive coordination on content and 

structure of the partnerships and of educational tracks. It will also require changes in how jobs are 

structured to facilitate continuous education, as well as changes in how educational tracks are 

developed, funded and appraised; the private sector might need to financially contribute to these 

tracks. This report described several initiatives that focus on reskilling current employees, which 

typically occurs at the middle-skill level and through industry-led initiatives. 

The combination of industry involvement throughout the university years and academia’s 

involvement throughout the professional career as part of a life-long learning can be expected to 

have impact on the medium and long term. On the short-term, intensifying existing partnerships 

will allow industrial partners the opportunity to pilot specific equipment, hardware and software 

solutions within an educational setting and will allow them the opportunity to spot talents early 

and cherry-pick their future hires. Also here, a balance will need to be found and guarded short-

term labour-market demand and overall quality of higher education. 

 Apply Innovative Data Driven Skills Assessment Tools 

Corporate skills strategies and forward-looking educational curricula can benefit greatly from data-

driven skills assessments that forecast skill requirements in quantitative and qualitative terms. For 

widespread uptake, these assessments should offer high added value, be easily accessible, and be 

highly user-friendly. This may be achieved through digital skills assessment tools that leverage Big 

Data and Artificial Intelligence technologies. 

High added value – Data-driven skills assessment tools can be of high added value to private-

sector organisations. They should offer forward-looking analysis that helps companies gain more 

insight in their future skills needs, and that helps them understand with what organisations they 

can work to ensure the right talent with the right skills is available at the right time. These 

assessments should offer both quantitative insights (e.g. how many employees will be required in 

a specific high-tech domain for a specific sector) and qualitative insights (e.g. what type of skills 

and competencies will be required at what level for specific job clusters). T 

These insights could be obtained through advanced artificial intelligence and machine learning 

applications that analysis on large volumes of structured data on labour market developments, 

developments in education and developments in (digital) technologies. Sets of Big Data could be 

generated by large online platforms of user-generated content that currently exist and are 

developing. Innovative assessment tools could plug into international online platforms such as 

LinkedIn, Indeed, Monster.com, and others. 

Easily accessible – Wide update and implementation of innovative, data-driven skills assessment 

tools will be helped by easy accessibility. Accessibility can be enhanced through technological 
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solutions such as cloud hosting and cross-device compatibility, but also through solutions such as 

content availability over languages, straightforward sign-up and user acceptance policies, and clear 

positioning and dissemination throughout the online domain. 

Highly user-friendly – In order for large numbers of relevant actors and stakeholders to use 

these assessment tools on a regular basis, they will need to be as intuitive and user-friendly as 

the most popular websites and mobile apps. This will require detailed analysis of user stories and 

their subsequent interactions, and a state-of-the art interaction and functional design. 

Any success of these assessment tools will also rely on proper handling of privacy and security 

issues. The tools will need to be completely in line with data protection regulation and privacy law 

throughout the EU and perhaps even worldwide. Moreover, as big data sets become increasingly 

valuable, necessary precautions need to be taken to prevent data and insights on users, 

individuals, citizens and workers from being commodified beyond the direct needs of the skills 

assessments. One step may be to develop transparent and functioning financial models for these 

assessment tools, with clear payment flows and funding sources – e.g. paid for per use or through 

subscriptions, and by private-sector and government organisations. 

 Facilitating EU SME Inclusion 

In 2016, SMEs accounted for 67 % of total employment in the EU-28 non-financial business sector, 

and 93 % of the SMEs were micro SMEs employing less than 10 persons.12 As such, a large number 

of workers in Europe are employed by companies that can be expected to struggle with strategizing 

for long-term skill investments relevant to high-tech and digital developments. These companies 

cannot go it alone. Efforts need be made to facilitate SME inclusion in regional and company skill 

strategies, and to generate access to corporate academies and curricula, to develop financial 

mechanisms that help SMEs invest in long-term skills development, and to establish coordination 

across groups of SMEs at regional and city level. 

Access to corporate academies and curricula – As large employers engage in new partnerships 

with educators to respond to future skill needs, it will be helpful to SMEs to have access to these 

partnerships and to the corporate academies and (online) curricula that can be part of the reskilling 

efforts of large companies and educators. Very likely, the content of educational tracks and 

modules geared to large employers is also relevant to SMEs. Organisational models for cooperation, 

partnership or licencing could be developed to allow SMEs to enrol their staff in educational 

programmes of large companies. 

Financial mechanisms to help SMEs invest – Access to these academies and curricula need 

not be free. Our report describes in-company retraining programmes that cost about EUR 15,000 

per trained worker. Moreover, it may very well be beyond the need of SMEs to invest in a skills 

strategy that suits their needs for the middle and long term and that includes both recruiting talent 

and reskilling existing workers. Consequently, they may benefit from financial mechanisms that 

will help them make these investments. Relevant and helpful financial mechanisms may include 

soft loans for reskilling efforts that have a measurable ROI. They may also include vouchers for 

participation in recruitment and upskilling programmes of large companies in their region or city. 

These vouchers may be funded directly by city or local government, or through an industry-led 

fund that pools the resources of large companies in a region, city or value chain. Large companies 

may even invite their SME suppliers to participate in their skills programmes and initiatives, and 

work any financial arrangements out in their overall commercial negotiations. 

                                                             
12 European Commission, 2017, Annual Report On European SMEs 2016/2017 
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Sectoral coordination on regional and city level – While SMEs may not be able to make long-

term skill investments by themselves; they may find a way to do so together. SMEs within the 

same sector in a city or region may make joint investments in constructing a strategic outlook that 

engages technological and digital developments. SMEs that share a similar strategic outlook may 

jointly invest in recruitment and reskilling programmes that serve their medium- and long-term 

human capital needs. These coordination efforts can be facilitated by regional cluster organisations, 

by local or city governments, or by large companies that want to strengthen the resilience of their 

supply chain. 

This will require SMEs to be willing and able to cooperate and coordinate joint activities. It will also 

require local and city governments, cluster organisations or large companies to reach out to SMEs 

and help coordinate and get involved in strategies and initiatives in their city and region. These 

efforts may be expected to have impact on the medium and long term. Allowing SMEs access to 

current hiring and retraining practices of large companies in their vicinity may generate short-term 

results. 

 Workforce mobilisation 

Individual workers have a substantial individual responsibility in their own lifelong skills journey. 

To put this responsibility to the fore, large employers can have a role in sensitising, mobilising and 

incentivising their workers to the reality and potential of continuous reskilling and upskilling, in 

facilitating widely recognised certification, and to organise reskilling and upskilling activities as 

close as possible to the workplace – both spatially and chronologically.  

Sensitising, mobilising and incentivising – Employers can play an important role in reaching 

out to their workers and actively communicating and promoting the importance of continuous 

education and life-long learning through reskilling and upskilling activities. They can do this, for 

instance, through promotional campaigns and by making participation in reskilling and upskilling 

activities an every-day part of work scheduling, career planning and annual appraisals. Employers 

can also play an important role in incentivising their workers to participate in upskilling and 

reskilling activities. Incentives may include allowing employees to follow trainings during regular 

working hours, awarding bonuses or tying existing variable-pay elements to participation in 

upskilling and reskilling efforts, and organising upskilling and reskilling activities in a way that 

resembles secondments and sabbaticals – which appear to become increasingly popular in the 

professional occupations in Europe.  

Reskilling and certification – In order for reskilling and upskilling activities to have as much 

value as possible both for individual workers and for labour markets overall, it is important for 

these activities to result in a certificate that is widely recognised. Preferably, such a certificate is 

recognised by employers across EU Member States and within several sectors for the knowledge 

and skills obtained are relevant. Such wide recognition increases the value of a certificate for 

individual workers, as with one certificate their labour-market value increases for several potential 

employers. Wide recognition also increases the relevance of a certificate for labour markets overall, 

as communicating and recognising the skills and experiences of potential workers becomes easier.  

While they still have a job – To optimise the relevance of reskilling and upskilling activities, it 

can be important to conduct them while workers are still in employment. OECD statistics show that 

formal training and retraining of workers mostly happens on the job, where learning objectives can 

be tied to daily working practice and where learning outcomes directly can be applied to job tasks. 

Moreover, this report describes studies that show that employers appear to think attempts to reskill 

workers that are out of a job indicates low worker ability rather than the reverse.  
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As close as possible to the job – To organise reskilling and upskilling activities in a way that is 

efficient for individual workers and encourages high attendance, it can be important to host these 

activities as close as possible to where these workers do their job. This can mean to organise them 

on their working site or in close proximity to it, to organise them during or partly during regular 

working hours (or close to it), and in case of online courses to deliver them in an online 

environment that is specifically familiar to workers or that resembles one they are already familiar 

with. 

This will require analysis of worker preferences and motivation in the area of reskilling and 

upskilling activities, establishment of accurate and widely recognised certificates and associated 

upskilling and reskilling standards, and innovative ways of organising continuous adult education. 

These efforts may be expected to have impact on the short term, especially where it concerns 

upskilling activities for current workers relevant to their job tasks. Sensitising, mobilising and 

incentivising workers may be expected to generate impact on the medium term, as these include 

social, psychological and organisational processes that will require some time to be adapted. 

 Third Party Financing 

Financing projects and programmes for upskilling and reskilling large numbers of workers will 

require substantial sums over potentially long periods of time. Because of this, companies may 

consider attracting external funds from banks, angel investors, institutional investors and venture 

capitalists.  

Bank loans – A rather straightforward way of attracting external funds for reskilling and upskilling 

programmes at companies is to loan money from a bank. This is particularly interesting for 

companies that do not have sufficient current assets to finance such programmes, yet do have the 

cash flow necessary to make periodic payments, and are sufficiently credit worthy. 

Soft loans – For companies unable to shoulder interest payments or that are insufficiently credit 

worthy, government agencies and financial institutions may work together to generate soft loans 

for upskilling and reskilling activities.  

Angel investors that revitalise micro companies – The current role of angel investors is to 

invest relatively modest sums in start-up companies, and to assist budding entrepreneurs through 

coaching and wisdom, oftentimes based on a successful business career. They can be envisaged 

to take on a similar role towards existing micro companies that face a skills challenge, by framing 

their skills challenge as an investment opportunity and counselling the owners and managers of 

micro businesses on how to recruit talent and reskill workers to prepare for the digital 

transformation of the European economy. 

Institutional investors that reskill large companies – The large sums of money available to 

institutional investors, such as insurance companies and large-scale pension funds, can be invested 

in reskilling efforts of large companies and SMEs – provided a suitable ROI can be expected and at 

a very low risk. Especially large companies may benefit from exploring investment opportunities 

with their pension providers or insurers. The cost of specific company-wide reskilling efforts can 

be compared to expected productivity gains, and an analysis can be made on the foreseen return 

on investment. Moreover, as workers become more productive, their wages may increase and their 

pension contributions may rise accordingly, adding to pension fund solvency and future prosperity. 

SMEs may want to consider doing so in well-coordinated collaboration. 

Venture capital involvement – If the productivity gains associated with reskilling and upskilling 

for high-tech and digital innovation are promising enough, venture capitalists may want to invest 
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in reskilling and upskilling programmes for medium-sized companies, and in reskilling and 

upskilling programmes for specific sites or departments of large companies. 

These third-party financing solutions will require a method of calculating and forecasting the ROI 

on skills development investments. It may also require new management and governance models 

for skills development programmes that allow for involvement of and accountability to investors 

and financiers in the implementation and progress of upskilling and reskilling strategies. When 

these issues are addressed, third-party financing may be expected to generate impact already in 

the short term, freeing up much-needed financial resources for large-scale skill development 

programmes. 

 Innovative Learning Factory Infrastructures  

Also as part of their skill strategies, companies can engage in collaborative efforts to develop high-

tech learning infrastructures that allow students and workers to be trained, retrained and upskilled 

in actual high-tech environments. Innovative learning factories not only train technological skills 

relevant to advanced manufacturing and Industry 4.0, they also train communication, teamwork 

and management skills that are an important aspect of working as a T-shaped professional. 

On top of providing excellent learning environments and preparing students and workers for future 

developments in high-tech and digital careers, this offers companies the opportunity to pilot 

specific equipment, hardware and software solutions, the opportunity to spot talents early and 

cherry-pick their future hires, and to draw individual participants into specific technology and 

innovation ecosystems. 

These innovative learning factories will require substantial and continued investment, both in terms 

of time and in terms of funding. Together with regional and city governments, educators and 

cluster organisations, large companies in the high-tech and digital domain can form partnerships 

to develop, implement and invest in learning factory infrastructure. This may be expected to 

generate impact on the medium term. 

 Universities 

In this section, we describe the role of universities in skills development for smart industrial 

specialization and digital transformation towards 2030. We describe the importance of universities 

to adapt their strategy to the skills strategies of cities and regions, and we discuss the importance 

of excellence in cooperative skills curricula facilitating the transition from theoretical knowledge to 

practical skills and the benefit of accelerated skills acquisition methodologies. Finally, we elaborate 

on the importance of the approach to be agile and of communicating the skills strategy. 

 Align with Territorial Skills Strategies 

When governments, in collaboration with private sector parties and educational institutes, 

formulate 2030 skills strategies at the national, regional, and city level, universities will need to 

adapt their strategies to these territorial skills strategies. It will be important for universities to 

include the following elements in their strategy:  

Adjusting research and education agendas – Universities should develop focused research 

agendas that are multi-disciplinarily and draw at the same time on the universities’ vast expertise. 

Include research proposals that focus on a specific KETs and digital transformation related topic 

that cut across several disciplines. Universities should also adapt education agendas to the 2030 

skills strategy and introduce high tech cross cutting skills development in the design of new 
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courses. Companies need to be involved in this process in order to adjust the agendas to 

employers’ skills needs.  

Experiment with curriculum and classroom education – Experiment with MOOCs, digital 

learning platforms and classroom sessions. Implement dual-track education so that students get 

workplace training next to their university courses. High-tech T-shaped skills education needs to 

be implemented trough cross-disciplinary curricula that combine different academic disciplines and 

stimulate collaboration between students from various backgrounds. In classroom laboratories, 

new teaching methods can be tested. 

Educate ‘the whole student’ – Smart industrial specialisation and digital transformation demand 

for students with transferable and interdisciplinary skills. Universities should therefore adapt the 

curriculum to train these skills, in class or in a real-life working environment. This report provides 

a framework to train the workforce in skills that go from technical and academic skills to softer 

skills like problem-solving, multicultural openness, leadership, and managerial and interaction 

skills. The report proposes seven categories of skills development based on common patterns in 

KETs competences, and represent both the need for specialist (technical) skills and crosscutting 

skills.  

These categories are technical skills in an adjacent technology domain; skills related to quality, 

risk and safety skills; management, leadership and entrepreneurial skills, communication skills, 

innovations skills, emotional intelligence skills and ethical skills. Students should also acquire so-

called system knowledge, which are all knowledge areas pertaining to societal challenges that are 

facing Europe in the years to come. Top-of-mind societal challenges are areas such as the 

environment, energy, mobility, health and wellbeing, food and nutrition, security, privacy, and 

inclusion and equality.  

Provide educational curricula relevant to workers in their 30s, 40s and 50s – This report 

highlights the importance of continuous education for working adults in an economy undergoing 

digital transformation and for technology domains relevant to smart industrial specialisation and 

Industry 4.0. It will be important for regional skills strategies to outline how this will be organised 

at the regional or city level. Subsequently, universities will need to provide educational curricula 

tailored to local needs of people already in work. This entails designing curricula that are both 

relevant in terms of content and structured in a way that fits with working life. Cooperation and 

dialogue between HR specialists and educators should result in clear insights in modular education 

that is relevant and practical for people in their 30s (who are often in the rush hour of life), 40s 

(who are typically disinclined to engage in intensive, multi-year programmes), and 50s (some of 

whom may be mentally preparing for retirement rather than reskilling). 

Develop innovative ways to gain income – Universities should explore innovative ways to gain 

income in collaboration with companies and regional or municipal governments, and make this 

part of territorial skills strategies. When skills training initiatives are co-financed by companies 

and/or governments special attention should be paid to preserving academic freedom and the 

continuation of fundamental research.  

Adopt flexibility in the curriculum – Universities should design programmes, curricula and 

courses in a business-friendly and flexible manner, in line with skills strategies and able to adjust 

to possible changes and updates in skills strategies or companies’ skills need change over time. 

When curricula are changed to the needs of companies, special attention should be paid to 

preserving academic freedom and the continuation of fundamental research.  
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 Cooperative world-class skills curricula 

Some skills are difficult to develop in a classroom environment. This report describes that especially 

non-technical skills (e.g. communication skills and teamwork skills) can best be trained in real-

world working situations. Therefore, on the job training is essential to facilitate the transition from 

theoretical knowledge to practical skills. To achieve this, universities should consider involving 

industrial partners, introduce dual-track education for transversal skills, enabling continuous 

education and retraining of the workforce and promote wide recognition of certificates.  

Involving industrial partners –Universities can form partnerships with companies in the region 

or city to work jointly on curriculum and course design. This will allow universities to enhance the 

level to which their curricula prepare students for their first job.  

Introducing dual-track education for transversal skills – Universities should introduce dual-

track education, combining in-school classroom based education with workplace experience and 

on-the-job learning. This report describes the relevance of dual-track education to the transversal 

nature of high-tech crosscutting skills. Students can train non-technical skills (e.g. communication 

skills and teamwork skills) in real-work situations at companies where they are directly required. 

As the this report notes, dual track can take different shapes such as fully fledged apprenticeships, 

apprenticeships as a parallel track to other forms of VET, strong elements of work-based learning 

in school-based programmes and fully school-based VET. Universities can play a role in taking 

away preconceptions parents can have of dual-track systems, worrying that VET-tracks consign 

their kids to blue-collar jobs with limited prestige.  

Enabling continuous education and retraining the workforce – World-class curricula that 

aim for reskilling and upskilling of highly educated workers will need to be structured in a way that 

makes attendance and participation practically feasible for working individuals in different career 

phases. This may well require an intricate combination of online learning opportunities, in-company 

training sessions, and university lectures. Consequently, design of such curricula will require close 

consultation between HR specialists, employers, trade unions and educators, to analyse which 

workers could benefit from what type of education, and how specific educational modules may be 

organised and implemented. 

Promoting wide recognition – To prevent complexities around the mutual recognition of 

diplomas and certificates, universities should strive for improving EU-wide recognition. Universities 

could set up working groups, together with companies to set-up a pragmatic approach to 

recognition issues in the EU.  

 Accelerated Skills Acquisition Methodology 

Young people entering universities are digital natives, meaning they were born and brought up 

during the age of digital technology. They think and process information differently from earlier 

generations and are used to other methods on how to learn and collaborate with the use of digital 

technologies. Therefore, it is recommended that universities experiment with innovative 

approaches for digitally enhanced learning. Digitally enhanced learning strategies need to focus on 

online curricula, new technologies in classrooms and adaptive learning.  

Online curricula – The student experience will change in the coming years, as workers in their 

30s, 40s and 50s will need to follow upskilling and reskilling courses, Universities should therefore 

work on cutting edge technology to provide for online curricula, enabling long-distance and flexible 

learning. These online curricula can take several shapes, for example, as Massive Open Online 

Courses (MOOCs) that are widely popular online (interactive) courses. Other methods to provide 



      
  

  

    

  49 

 

for online curricula are filmed lectures, online readings, online learning environments and e-

learnings. In the creation of online curricula, universities should closely interact with companies in 

order to design personalised and adapted courses or training programs to fit the exact skill shortage 

in companies. 

New technologies in classrooms – Universities can experiment with new technologies in 

classrooms. Several new technologies will have on the shorter or longer term an impact on 

learning. On the short term, technologies such as enhanced simulation and games using virtual 

reality and 3D imaging can be introduced in classrooms. 3D imaging is for example already used 

in classrooms for anatomy education of first-year medical students where images are based on 3D 

reconstructions from actual patient data. Other technologies that can have an influence on 

education include artificial intelligence and machine learning that can generate new ways of 

assessing and supporting learners, using adaptive learning systems and automated assessment. 

An example of artificial intelligence implementation in a classroom is an existing app, used in some 

classrooms in the USA, which blends real math curriculum with a personalized teaching style.  

Adaptive learning – Universities can start pilots with adaptive learning methods, which are 

methods adapting the content to the learner’s needs for example by letting a digital platform adjust 

information based on a learner’s previous responses. Adaptive learning gives learners their own 

personalized course, made specifically for their strengths, weaknesses and goals. Courses can be 

adapted in real-time to a learner’s activity and adjusted to his performance and interest level.  

Creating digitally enhanced learning requires universities to form multi-disciplinary teams, 

featuring faculty members and instructors as subject matter experts, as instructional designers, 

and as technology advisors. Universities should make use of available open educational resources 

with proven track records and prevent creating everything unnecessarily from scratch. To achieve 

this, universities can agree with international university partners on baselines for skills 

development.  

 Agility tool  

As the World Bank concludes in a paper on how world-class universities apply their funds to retain 

their high status, world-class universities are constantly engaged in educational innovation. This 

means that, the approach towards the EU 2030 Vision must innovative and be able to adapt to the 

changing circumstances of new technology developments by deploying an agility tool. This includes 

promoting an innovative university culture, promoting an open university culture, monitoring 

company developments and needs, preventing fragmentation between faculties and departments 

within the university and develop responsive education.  

Promote an innovative university culture – Universities need to stimulate the development of 

new and innovative teaching methods such as digitally enhanced learning, adjust curricula and 

stimulate teachers to acquire innovative teaching methods. This may impact teaching and testing 

methods, evaluation and reward systems for teaching staff, and accreditation of faculties and 

institutions. 

Promote an open university culture – In order to maximise the potential for talent 

development, teaching high-tech T-shaped skills, upskilling and reskilling current workers, and 

preparing generations of high-tech workers for labour-markets in constant flux, universities will 

need to promote a university culture that is open to a highly diverse group of students and 

participants. This includes openness in terms of race, gender identity and sexual orientation, but 

also includes adopting communication techniques and pedagogical approaches and attitudes that 
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reflect the changes in current and future student populations – especially if current workers and 

professionals enrol in reskilling and upskilling programmes. 

Monitor company developments and needs – Universities need to be aware of private sector 

developments and monitor closely the latest technological developments. Universities should 

closely monitor the insights from observatories and involve representatives from companies in the 

development of curricula and training initiatives. In order to provide for world-class curricula 

universities should analyse data to know what skills are needed for continuous education and 

upskilling and reskilling of the workforce and promote wide recognition of certificates. When 

universities collect large amounts of data of companies, students and other citizens, oversight by 

national data protection authorities is essential to protect the privacy of the data subjects  

Prevent fragmentation between faculties and departments with the university – Faculties 

and departments within universities tend to operate independently. The creation of multi-

disciplinary education needs to be improved, especially by stimulating collaboration and alignment 

between technology and non-technology faculties. Universities could develop a tool to map how 

faculties and curricula influence each other on skills development.  

Develop responsive education – Education needs to be designed in a flexible manner to adopt 

to business needs and new technological developments, in line with skills strategies and be able 

to adjust to possible changes and updates in skills strategies or companies’ skills need that change 

over time. Universities should further apply accelerated skills acquisition methodologies as new 

‘digital native’ generations are used to other ways of processing and analysing information.  

 Communication  

Universities can play an important role in communicating the national and regional skills strategies 

and align with all university members and raising general awareness on the importance of skills 

development in high-tech cross cutting skills and digital transformation. 

In order to achieve large-scale effects, communication of the skills strategy needs to take place 

within larger targeted communication strategies, developed in collaboration with private sector 

parties and relevant stakeholders at multiple levels. Strategies should reach targeted audiences, 

including young people, parents, teachers, and society in general.  

Universities can organise events at the university on key enabling technologies and other new 

technologies relevant to smart industrial specialisation and digital transformation. They can also 

need to set up campaigns to attract young people for studies and training in the technological 

domain, paying special attention to girls. Universities can support companies in advertising on-

the-job training initiatives and job vacancies.  

Communicating skills strategies, raising general awareness on the importance of high tech cross 

cutting skills development and advertising training initiatives can be expected to have impact on 

the short term.  

 Individuals 

Individuals have agency when it comes to choices that impact their careers. Throughout this report, 

we have analysed structural factors and the role of stakeholders at multiple levels in the 

development of high-tech T-shaped skills for smart industrial specialisation and digital 

transformation. In this section, we focus on individual workers, describing how individual 

responsibility can be promoted, how opportunities can be created for worker mobility, how reward 
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systems can motivate workers to engage in adult education, and how credentialed world-class 

curricula can become a thing to aspire too for individuals. 

 Individual Responsibility 

In order to engage individuals to do their part in identifying reskilling and upskilling opportunities 

and enrolling in educational tracks relevant to smart industrial specialisation and digital 

transformation, it is important to promote the roles and responsibilities that individual EU citizens 

and workers have in their own lifelong upskilling journey. 

Raising awareness – Promoting the roles and responsibilities at the individual level can be done 

through targeted communication strategies that raise awareness on the rapid developments in 

high-tech and digital fields, how these impact economies at the regional and city level, what this 

means for current and future jobs, and how individual workers can anticipate on these changes. 

Expert communication agencies can be assigned to develop and implement communication 

strategies using both traditional mass media and online social media to raise this awareness. 

Options and opportunities – Beyond raising awareness, it will also be important to communicate 

options and opportunities. To this end, dedicated websites can highlight educational pathways 

within a city or region for upskilling and reskilling in specific sectors and at specific levels. 

Individuals can use these websites to browse educational tracks and enrol or sign up. Also, these 

websites can host or direct to MOOCs and other online e-learning modules. 

These activities may be expected to generate impact in the medium term, as influencing the 

behaviour and outlook of individual EU workers and citizens takes time and continued effort across 

stakeholder groups. 

 Internal and External Mobility 

For individuals to pursue opportunities for upskilling and reskilling, they will need to be empowered 

to do so by their employers. This does not only mean allowing employees to follow trainings during 

regular working hours, awarding bonuses or tying existing variable-pay elements to participation 

in upskilling and reskilling efforts. It also entails organising upskilling and reskilling activities in a 

way that resembles secondments and sabbaticals – which appear to become increasingly popular 

in the professional occupations in Europe.  

Similar to the European Commission’s Erasmus student exchange programme, large employers 

and city and regional governments throughout Europe can work together to develop pan-European 

worker exchange programmes. Within such a programme, workers would be able to go on 

secondment, effectively being temporarily reassigned to a different company (externally) or a 

different department within a large company (internally), with upskilling as the main goal. 

The outline of such a programme would best be developed in tandem with regional skill strategies 

and corporate skills strategies. Cluster organisations may play a coordinating role in bringing 

together key actors from the public and private sector at the regional level, and in liaising with 

other regions throughout Europe to identify exchange opportunities and facilitate temporary 

reassignments. This interaction with regional and company-specific skills strategies entails that 

impact from these mobility mechanisms may be expected at the medium term. 

 Reward Systems 

For EU citizens and workers to become enthusiastic about upskilling and reskilling and take on 

their roles and responsibilities as actors with agency, in charge of their own working life and career 

progression, it important to ensure that upskilling and reskilling indeed is rewarding. To this end, 
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credible and well-targeted reward systems should be in place throughout European labour markets, 

so that an individual’s reskilling and upskilling efforts pay off. These reward systems may be 

implemented at company level, or at regional or city level. 

Credibility at company level – To build and maintain credibility at company level, it will be 

important for upskilling and reskilling activities to be organised (partly) during regular working 

hours. This directly sends the message that employers also believe this is time well spent. To make 

upskilling and reskilling activities appear rewarding, employers may consider designing variable-

pay elements for participation in upskilling and reskilling efforts. Most important of all is that 

successfully completing upskilling and reskilling activities is translated into tangible career 

improvements. 

Tax facilities at regional and city level – At the regional and city level, upskilling and reskilling 

can be made rewarding through tax facilities that promote and encourage enrolment in educational 

tracks for upskilling and reskilling in areas relevant to smart industrial specialisation and digital 

transformation. To make sure that the coverage and scope of these facilities is defined accurately, 

these facilities should be coherent with regional skills strategies. Specifically, these tax facilities 

may cover: 

 Tuition and/or enrolment fees; 

 Cost of educational materials (e.g. specific software licenses, reading materials, or 

hardware); 

 Costs for travel to and from educational sites (e.g. for visits to a regional learning factory)’; 

 Costs for child-care services during hours directly attributable to training activities. 

Having credible and well-targeted reward systems may directly on the short term stimulate EU 

workers and citizens to actively seek out upskilling and reskilling opportunities that are highly 

relevant to the changing European economy. 

 World-class curricula 

Another vital precondition for motivating EU citizens and workers to commit time and energy for 

intensive reskilling and upskilling, is to make sure that sufficient and adequate supply exists in 

world-class reskilling and upskilling programmes, and that they have the tools to communicate the 

value of having completed these programmes to potential future employers. 

Sufficient and adequate supply – Steps will need to be taken to ensure that individuals looking 

for upskilling and reskilling opportunities can find high-quality educational providers that are 

capable of translating state-of-the art theoretical knowledge to practical skills that can be applied 

to job tasks. This has a qualitative dimension, which challenges educators, regional and city 

government, and large employers to design and develop well thought-out curricula. This has also 

a quantitative dimension, which challenges these stakeholders to ensure supply can meet demand 

without waiting lists or periods (which can cause frustration and reduce motivation), and without 

over-crowded educational tracks (which can significantly reduce quality). 

Certification and credentials – As described earlier in this report, certification of upskilling and 

reskilling activities in a manner that is broadly recognised effectively increases the value of these 

activities, both for individual workers and for labour markets on the whole. In practical sense, it 

helps individuals communicate their upskilling and reskilling results to their current employer and 

to any potential future employers. Moreover, as certificates and credentials become better known 
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and higher valued, they become something to aspire too, to make savings for and to invest in 

personally and individually. 

Combined with well-targeted reward systems, generating sufficient supply of world-class reskilling 

and upskilling programmes may generate results in the short term. Still, considering the amount 

of work still to be done and effort still to be committed to the real-world realisation hereof, serious 

impact may be expected on the medium and long term.  



 

 

SECTION III – POLICY RECOMMENDATIONS 
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3. POLICY RECOMMENDATIONS  

3.1. Introduction 

This section of the Final Report will present a set of policy recommendations subdivided into 9 

modules to facilitate the implementation of the Skills for Industry Strategy 2030 as it has 

been developed over the course of the skills for smart industrialisation specialisation and digital 

transformation mission.  

Figure 5. The policy recommendation modules 

 

Source: PwC Analysis 

The recommendations have been build following an in-depth analysis of the current state-of-play 

on strategies, policies and initiatives smart industrialisation and digital transformation in Europe, 

the state-of-play on strategies, policies and initiatives on high-tech t-shaped skills in Europe, the 

best practices report as well as the comparison of the high-tech skills situation between USA and 

EU. Furthermore, all recommendations have been discussed with experts from the field through 

the Expert Workshops organised. 

The policy recommendations proposed encourage the development of forward-looking, 

dynamic, interactive, multi-stakeholder driven and agile upskilling initiatives that 

leverage on real-time AI-based labour market assessments and foresight tools for evidence-

based decision-making. They underline the need for a data and technology driven industry 

strategy and highlight the need for motivated and engaged leadership.  

The modules developed further serve to guide different stakeholder groups on developing and 

implementing their own skill strategies aligned with their industrial, research and 

innovation strategies for smart specialisation initiatives. They offer food-for-thought and 

aim to encourage a wider debate on Europe’s growing skills gap and how to meet the industry’s 

need for workers with the necessary high-tech skills to drive innovation.  

Overall, the following three key recommendations should be consulted with the greatest attention 

and should build the foundation for future debates and efforts on the implementation of the Skills 

for Industry Strategy 2030:  

 A multi-level motivated leadership needs to be defined at European, national, regional 

and city level to allow for a most promising environment for the development of territorial 

skills strategies.  

 The clear identification of territorial strategies will be crucial for the alignment of 

re/upskilling initiatives and will facilitate the allocation of funding/investments necessary. 

 The re/upskilling of Europe’s workforce will require significant investments. The urgency 

and importance of revolutionising Europe’s skills system to ensure Europe’s competitiveness 

needs to be widely understood and the necessary investments made.  
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The implementation of the Skills for Industry Strategy 2030 requires the active engagement of all 

stakeholders and will introduce a paradigm shift from ‘lifelong employment’ to ‘lifelong 

employability’. The education and training ecosystem will have to be fundamentally revised and 

the public actively included in the re/upskilling of Europe’s workforce. Only by tackling Europe’s 

growing skills gap, can the competitiveness of Europe’s industry be strengthened and secured.  

3.2. Recommendations per Module  

This section of the report will discuss each module in detail and highlight the key recommendations 

developed over the duration of the programme. Each module was developed in close collaboration 

with key stakeholders in the field in line with the collaborative and inclusive design approach set 

out in the Skills for Industry Strategy 2030.  

 Module 1 – Leadership and Governance  

Member States often lack ‘Skills Champions’ that could lead them in the definition and 

implementation of their territorial skills strategies. The speed with which new technologies emerge 

and affect the way we work and live is unprecedented. CEOs and industry leaders are well aware 

of the risk the growing skills gap poses for the continued competitiveness of their businesses. In 

fact, the availability of key skills ranks among the top ten global threats identified by business 

owners to their organisation’s growth. Yet, 46% of C-suite executives lack knowledge of what 

skills will be needed in the future13. Member States may find it even more difficult to develop 

comprehensive skills strategies as they struggle to assess the needs of the workforce and labour 

market.  

Figure 6. Top 10 threats to business growth 

 

 

                                                             
13 https://www2.deloitte.com/content/dam/insights/us/articles/GLOB1948_Success-personified-4th-ind-rev/DI_Success-
personified-fourth-industrial-revolution.pdf 
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Each territory/region faces specific skills challenges and gaps based on the demographic of its 

population, its industrial base as well as its historical specialisations. As stated by the OECD (2018), 

the risk of job loss due to automation can vary over nine-fold depending on the regions or local 

communities assessed14. Even within-country variations between regions are common. Some 

regions are better at shifting their workforce towards jobs at lower risk of automation than others, 

which can further enhance existing inequalities.  

Figure 7. Share of jobs at high risk of automation across OECD regions15 

 

 

Stakeholders of different industries, regions or nations often tend to address the challenges 

identified irrespective of the efforts of others in the field, as they try to find a solution to their daily 

struggles. This leads to conflicting or misaligned initiatives that focus on short-term gains rather 

than long-term sustainable skills solutions. These mismatches ultimately lead to deeper divisions 

between stakeholders and tend to exasperate the skills gaps identified.  

 

  

                                                             
14 http://www.oecd.org/cfe/leed/LEED-Flagship-Policy-Highlights.pdf 
15 http://www.oecd.org/cfe/leed/LEED-Flagship-Policy-Highlights.pdf 
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Figure 8. Differences in how regions shift towards jobs at lower risk of automation16 

 

 Definition of Skills Leaders  

The successful implementation of the Skills for Industry Strategy 2030 requires motivated 

leadership and a clear governance structure. All actors involved at the city, regional, national 

and EU-level need to be assigned a distinct set of roles and responsibilities to assure the 

execution of comprehensive skills strategies.  

This report suggests the definition of the following 3 key roles: 

 Vice-President for Skills of the European Commission  

 National Minister for Skills  

 Regional Skills Leader  

The Vice-President for Skills of the European Commission would be tasked with the 

development and execution of the EU’s overarching skills strategy. The Vice-President, in 

collaboration with a dedicated team of experts, would define the high-level skills priorities of 

leading EU industries and ensure the analysis of corresponding market trends and skills gaps. The 

data collected using high-performing state-of-the-art AI tools, will be key for the development of 

territorial skills strategies and will allow for the broader assessment of workforce and labour market 

trends in Europe. Activities at the European level should further concentrate on supporting the 

growth of leading skills hubs and/or best practices to encourage the development of key skills and 

world-renown areas of expertise.    

At the national level, a dedicated Skills Minister should be defined. The introduction of a Ministry 

of skills represents a shift in paradigm from lifelong employment to lifelong employability. In 

Ireland, for example, the Department of Education and Skills supports individuals along their 

learning journey with the aim of helping them achieve their full potential and thus contribute to 

Ireland’s social, cultural and economic development. To achieve its mission, the department 

developed the National Skills Strategy 2025 – Ireland’s Future. A further example of motivated 

skills leadership at national level can be seen in the case of the Luxembourg Digital Skills Bridge 

programme that was introduced by the Ministry of Labour, Employment and the Social and Solidary 

Economy. Following the consultation of national employers, trade unions, and numerous chambers, 

                                                             
16 http://www.oecd.org/cfe/leed/LEED-Flagship-Policy-Highlights.pdf 
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a comprehensive upskilling programme was developed and tested to facilitate the continuous 

re/upskilling of the local workforce and fulfil the skills needs of local industries.  

Box 1. Ireland’s Department of Education and Skills and its National Skills Strategy 

202517 

As part of the Action Plan for Jobs 2015, the 

Department of Education and Skills has 

developed a new National Skills Strategy 2025 

– Ireland’s Future.  

The strategy was developed in the context of 

significant reform in the education and training 

sector to ensure a more dynamic, responsive 

and high quality system that provides all 

learners with the knowledge and skills they 

need to participate fully in society and the 

economy. 

The skills strategy is complemented by a 

national and regional skills architecture that 

enables collaboration and effective 

implementation. Robust intelligence will 

underpin the Strategy’s implementation and 

inform resourcing allocations. Prioritisation of 

skills needs will be overseen by the new 

National Skills Council. The new Regional Skills 

Fora will facilitate ongoing employer-educator 

dialogue to match identified needs with 

sustainable provision in each region, thereby 

optimising the return on Irish investment in 

education and training.  

Initiatives will be monitored by existing 

mechanisms and regular impact evaluations. 

These will be complemented through the 

tracking of identified key national and 

international skills indicators. 

The cumulative intent is to ensure that Ireland’s 

people develop and use their skills to their 

maximum potential through sustainable 

employment and civic participation. 

The National Skills Council and the Regional 

Skills Fora will be supported by The Department 

of Education and Skills, which will oversee the 

implementation and collaboration between 

different governance levels. This initiative is a 

good practice for a proactive Ministerial body 

that pushes the national skills agenda forward, 

including through the formulated strategy. 

 

Source: National Skills Strategy 2025 Report 

 

As these cases demonstrate, traditional education and labour ministries have to be reimagined and 

their activities re-aligned to allow for the active implementation of territorial skills strategies. 

Ideally, the Prime Minister should be identified as the Skills Minister to underline the centrality of 

this centre of activity to the wider national priorities and strategies. Skills represent the key factor 

influencing the future prosperity and competitiveness of Europe’s industry and should thus be at 

the heart of political activity. 

 

 

  

                                                             
17 For more information, please refer to: Department of Education and Skills, 2016, Ireland’s National Skills Strategy 2025, 
Department of Education and Skills , accessed 04 June, <https://www.education.ie/en/Publications/Policy-
Reports/pub_national_skills_strategy_2025.pdf> 



      
 
 
 
 

 
   60 
 

Box 2. Luxembourg Digital Skills Bridge18 

The Ministry of Labour, 

Employment and the Social and 

Solidarity Economy launched the 

Luxembourg Digital Skills Bridge 

programme in 2018, a pilot project aimed at 

employees whose positions are changing or at 

risk due to digital transformation.  

The programme strives to anticipate the impact 

technological developments will have on the 

skills of employees and employment in general. 

Following an in depth strategic workforce 

planning exercise, companies and their 

employees are accompanied through the 

required upskilling efforts. The current skills of 

employees are assessed and the existing skills 

gap evaluated. Then the newest state-of-the-

art trainings are selected to help the employee 

bridge the skills gap between their current and 

future position.  

To further ensure the successful completion of 

the upskilling journey, specialised advisors 

accompany the employees throughout the 

process to ensure they fully understand the 

philosophy of the programme and to encourage 

a shift in mind-set in line with the upskilling 

process. 

In 2018, 20 companies applied to the 

programme, with 11 being selected to 

participate to the pilot. Businesses of all sizes 

and from various sectors were accepted and are 

currently undergoing the upskilling process. Of 

these participating companies, 9 businesses 

will upskill their employees for internal mobility 

exclusively, demonstrating their need for 

skilled talent as well as the value of retaining 

the knowledge these employees already have 

of the business within the company.  At the end 

of the pilot over 300 employees will have been 

upskilled.  

As a key takeaway, governments should 

assume a leading role in encouraging 

companies, especially SMEs, to invest in the 

skills of their employees and to adopt a pro-

active upskilling approach. Corresponding 

incentives should be developed and 

implemented. 

For more information, please refer to the Best 

Practices section. 

 

To facilitate the implementation of national skills strategies, regional skills leaders should be 

named to ensure the adaptation of the activities/initiatives developed to local needs and priorities.  

Skills gaps vary depending on the industries, specialisations and demographics present in each 

region. Local actors have a deep understanding of the challenges and needs faced by their 

population and will be able to ensure the introduction of territorial skills strategies that best meet 

all requirements. Sadiq Khan, the current mayor of London, set out a dedicated skills vision for a 

skills system that is tailored to the exact needs of London’s businesses and population. Closely 

linked to the Economic Development Strategy of the city, the city of London aims to strengthen 

the competitiveness of its local industry, upskill its resident workforce and ensure the continued 

growth of the city. The continued efforts being made to the reform of the local training and 

education system underline the positive effect a dedicated local leadership can have on the 

advancement of territorial skills strategies.  

By identifying skills leaders at each governance level, top-down as well as bottom-up skills 

initiatives can be easily introduced, aligned and promoted. Motivated leaders are crucial to driving 

the review of Europe’s skills system and to implement the Skills for Industry Strategy 2030.  

 

  

                                                             
18 For more information, please also refer to: Skills Bridge, 2019, Le Gouvernment du Grand-Duché du Luxembourg, 
accessed 04 June, <https://www.skillsbridge.lu/> 
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Box 3. Skills for Londoners Strategy19 

The Skills for 

Londoners Strategy 

aims to create a 

single, integrated 

skills and adult 

education offer for 

London that delivers a 

comprehensive and 

strategic post-16 

education training 

strategy. 

 

 
Source: Skills for Londoners Report 

Three key priorities stand at the heart of this 

effort – the need: (1) to empower all Londoners 

to access the education and skills to participate 

in society and progress in education and work; 

(2) to meet the needs of London's economy and 

employers now and in the future; and (3) to 

deliver a strategic city-wide technical skills and 

adult education offer.  

To support the active implementation of the 

strategy, a Skills for Londoners Framework was 

published in 2018. It outlines how the 

objectives of the strategy will be delivered 

through the devolution of the Adult Education 

Budget (AEB) in London to the Mayor from the 

academic year 2019-20, transferring 

responsibility from the Department for 

Education for the delivery of adult education 

provision to London’s residents.  

In general, the Strategy has been defined and 

will be implemented under the leadership of the 

Mayor of London, who essentially acts as a 

regional skills leader, aware of the local 

specificities and close enough to implement the 

solutions. 

For more information, please refer to the Best 

Practices section. 

  

 Set-up of Territorial Skills Councils  

To facilitate collaboration between regional skills leaders, skills ministers and the Vice President 

for Skills of the European Commission, Territorial Skills Councils could be introduced. The main 

objective of the Territorial Skills Councils would be align the efforts of all leaders involved to ensure 

the development and implementation of a comprehensive and holistic Territorial Skills Strategy. 

The Territorial Skills Council would actively facilitate the implementation of short-, medium- 

and long-term upskilling initiatives. 

Members of the Territorial Skills Councils should include industry representatives, representatives 

from the educational system, trade union spokespersons, as well as local cluster representatives. 

Simultaneously, the structures defined should remain agile, independent and well financed. 

The development and operationalisation of territorial skills strategies will require significant 

investments and the necessary funds need to be made available to allow the Territorial Skills 

Councils to actively contribute to Europe’s skills development plan. By bringing together all 

stakeholders concerned under a clear motivated leadership, Territorial Skills Councils will facilitate 

the implementation of the Skills for Industry Strategy 2030. 

 

 

 

  

                                                             
19 For more information, please also refer to: Mayor of London, 2018, Skills for Londoners - a skills and adult education 
strategy for London, Greater London Authority, accessed 04 June, 
<https://www.london.gov.uk/sites/default/files/sfl_strategy_final_june_20186.pdf> 



      
 
 
 
 

 
   62 
 

Figure 9. Envisioned governance structure 

 

Source: PwC Analysis 
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 Module 2 – Territorial Skills Strategy 

 

“In our rapidly digitalising world, skills make the difference between staying ahead of the wave 

and falling behind…..To help people, governments will need to find the right balance between 

policies fostering flexibility, labour mobility and job stability. Businesses have also a key role to 

play in ensuring that employees upskill and reskill, adapting to the changing demands of the 

labour market. By improving our skills systems, we can ensure that today’s technological 

revolution will improve lives for all. – OECD Secretary-General Angel Gurría”20 

 

As mentioned above, many Member States miss comprehensive Territorial Skills Strategies, 

as their leadership is unaware of the growing skills gap marking Europe’s labour market or do not 

possess the means to assess the skills needs of their local industries.  

Some underestimate the impact disruptive technologies will have on existing business models and 

manufacturing services across the value chain. Connected vehicles and autonomous driving, for 

example, have emerged as major driving factors of automotive digitalisation. Yet, Europe is lagging 

behind the US regarding the introduction of digital platforms crucial to managing and controlling 

the vast amounts of client data collected.  

Others lack guidance on how to develop comprehensive skills strategies or would like clear common 

guidelines at EU-level on how to proceed. According to the 2019 OECD Skills Outlook21, very few 

countries are prepared to reap the benefits of digitalisation fully, lacking the skills and lifelong 

learning systems necessary to allow their population to thrive in the digital world. Their analysis 

finds that only a few countries, including Belgium, Denmark, Finland, the Netherlands, Norway and 

Sweden, have made the necessary investments to strengthen their population’s skills portfolio and 

provide them with sufficient opportunities to continuously upskill their competences. Most Member 

States thus miss sufficiently developed skills strategies to drive their workforce’s future 

development and strengthen its competitiveness.  

Furthermore, data-driven AI-tools that would allow for the continuous assessment of market/skills 

developments are widely missing and are required for evidence-based decision-making. Member 

States need to be able to access real-time data on the European skills trends as well as 

national/regional developments to continuously adapt their re/upskilling efforts. The 

implementation of skills strategies in line with industry needs requires the continuous 

adjustment of the trainings offered to ensure that the workforce remains sufficiently 

trained to drive innovation and possesses knowledge of the latest state-of-the-art 

technologies/services. 

 Definition and implementation of Territorial Skills Strategies  

Member States should be encouraged to develop comprehensive Territorial Skills Strategies to 

ensure the continued competitiveness of Europe’s industry. Europe’s workforce needs to be 

equipped with the right skills and given access to cutting-edge trainings to be able to drive 

innovation across Europe. 

Led by the Territorial Skills Councils presented above, the skills strategies developed should set 

clear, measurable and achievable objectives with strict deadlines to allow for timely 

                                                             
20 http://www.oecd.org/skills/governments-should-step-up-their-efforts-to-give-people-skills-to-seize-opportunities-in-a-
digital-world.htm 
21 https://read.oecd-ilibrary.org/education/oecd-skills-outlook-2019_df80bc12-en#page20 
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implementation. They should be based on concrete data and information that will allow policy 

makers to assess future skills trends in the next 3, 5, 10 years.  

Furthermore, all strategies developed should be mindful of the latest developments in key 

technological areas (e.g. AI, robotics, nanotechnologies etc.) and align with the RIS3 strategies 

previously identified. Local actors need to be given the right tools and advice to upskill their 

workforce. Additionally, facilitators should be identified to assist businesses in developing their own 

corresponding internal skills strategies.  

Box 4. Smart Specialisation Strategy22 

Smart specialisation is an innovative approach 

that aims to boost growth and jobs in Europe, 

by enabling each region to identify and develop 

its own competitive advantages. 

Through its partnership and bottom-up 

approach, smart specialisation brings together 

local authorities, academia, business spheres 

and the civil society, working for the 

implementation of long-term growth strategies 

supported by EU funds. 

It aims to be: 

Smart – place-based approach to identify the 

region’s own strengths and comparative 

assets; 

Specialised – Prioritise research and innovation 

investment in competitive areas; 

Strategic – Define a shared vision for regional 

innovation as well as a sound monitoring and 

evaluation system. 

 

Source: European Comission, Strengthening innovation in Europe’s regions factsheet 

 

As showcased by the Portuguese National Skills Strategy, the successful development and 

implementation of territorial skills strategies requires cross-ministerial collaboration, the close 

consultation of stakeholders, and a strategic approach to skills policies as introduced by an OECD 

support team. A quadruple helix model as adopted in the case of Finland’s 6 Aika might serve as 

further inspiration regarding the definition and implementation of territorial skills strategies 

through the joint efforts of multiple stakeholders and across cities/regions.  

  

                                                             
22 For more information, please refer to: Smart Specialisation Platform, 2018, European Commission, accessed 04 June, < 
http://s3platform.jrc.ec.europa.eu/home> 
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Box 5. Portugal – Building a National Skills Strategy23 

The Portuguese 

National Skills 

Strategy,   developed 

by the cross-

ministerial Portuguese National Project Team 

with the support of the OECD, is built on the in-

depth analysis of the existing education system 

and the skills gaps noted.  

The OECD Skills Strategy initiative provides a 

strategic approach to skills policies to 

strengthen countries’ skills strategies through 

the coherent development, activation and 

effective use of skills. Its objective is to 

promote economic prosperity and social 

cohesion, reflecting a strong focus on ‘lifetime 

employability’.  

The Portuguese project started in 2014 with a 

diagnostic phase that included numerous 

workshops and stakeholder consultations, and 

resulted in the 2015 Diagnostic Report that 

identified key challenges to be addressed by 

Portuguese policy-makers. 

The key challenges identified for Portugal and 

which are critical to an effective skills system 

were around: 

 Developing relevant skills; 

 Activating the supply of skills; 

 Using skills effectively; 

 Enabling conditions. 

In line with this initiative, the Portuguese 

government launched a number of concrete 

actionable programmes between 2014 and 

2018, which resulted in the reduction of school 

dropouts in basic and early education and 

decreased the number of students leaving 

education early. Furthermore, a significant 

decrease of youth unemployment, an 

increasing number of adults in qualification 

programmes (20,000 to 110,000), and an 

increase in students entering higher education 

could be noted.  

For more information, please refer to the Best 

Practices section. 

 

Lastly, the Territorial Skills Strategies should be aligned to the key characteristics defined in the 

Skills for Industry Strategy 2030 and address the following themes in particular:  

 The development of new world class curricula allowing students to gain the skills required 

by industry ; 

 The review and modernization of VET available to encourage innovative thinking ; 

 The development of territorial methodologies/systems/infrastructures to facilitate the 

detection and nurturing of talent ;  

 The increased introduction of industry-led training infrastructures and their opening to the 

wider public to facilitate the sharing of knowledge ; 

 The introduction of programmes targeting the needs of specific demographics (e.g. women, 

NEETs, elderly, migrants etc.) 

 The continuous assessment of the effect major external factors such as Global Warming, 

economic downturns and technological revolutions will have on the skills required by the 

workforce. 

 

 

 

  

                                                             
23 For more information, please also refer to: OECD Skills Studies, 2018, Skills Strategy Implementation Guidance for 
Portugal, OECD, accessed 04 June, <https://www.oecd.org/publications/skills-strategy-implementation-guidance-for-
portugal-9789264298705-en.htm> 
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Box 6. 6Aika – The six city strategy 24 

6Aika - open and intelligent services - is a 

flagship joint development strategy focused on 

the sustainable urban development of the six 

largest cities of Finland which are home to 

almost 30% of Finland's overall population 

(Helsinki, Espoo, Vantaa, Tampere, Turku and 

Oulu). The strategy covers the period 2014-

2020 and aims to create new competences, 

businesses and jobs in Finland.  

The strategy is based on co-operation between 

municipalities, companies, citizens, and 

universities in a quadruple helix model. A joint 

management team and steering group have 

been set up, consisting of directors from the six 

cities, to coordinate and monitor the strategy, 

while the implementation is conducted by the 

Six Cities Strategy Office which includes city-

specific coordinators. 

Given the broad scope of developed projects in 

urban development, four training and 

education-related projects have been 

approved, with a specific focus on smart 

learning solutions and training citizens in 

innovative sectors. With schools acting as 

platforms for innovation and experimentation, 

a strong collaboration can lead to better 

products and, in turn, better learning 

outcomes. 

Moreover, teachers actively participate in the 

pilot projects, and can offer valuable input, 

while pupils can familiarise themselves with the 

new technologies.  

The other three projects, called Digipore, Game 

Time and PoraKONE, are pilot initiatives trying 

to increase employment and improve the skills 

in the technology, gaming industry and 

engineering industries, respectively. All three 

projects offer trainings and career advice based 

on company needs, as well as acting as 

platforms for more ongoing discussion. 

For more information, please refer to the Best 

Practices section. 

 

 

Source: Retrieved from <https://6aika.fi/in-english/> 

 

 Increased cross-border collaboration  

Increased cross-border collaboration is necessary to expand on existing synergies 

between regions and facilitate the active implementation of Territorial Skills Strategies. 

Industries and areas of specialisation are not geographically bound and increased collaboration on 

the provision of trainings and VET across borders should be encouraged.  

As demonstrated by the introduction of EU-level clusters (e.g. Silicon Europe), the exchange of 

knowledge and best practices can be highly beneficial to local industries. The same concept applies 

to the development and implementation of skills strategies. Industrial needs might align cross-

border and should be tackled in a collaborative manner. The territorial skills strategies developed 

by the corresponding Territorial Skills Councils should therefore include common initiatives or 

programmes. Smaller regions especially might benefit from the set-up of a close collaborative 

relationship with their neighbouring Territorial Skills Councils to facilitate the provision of 

programmes and allow for the shared split of costs.  

                                                             
24 For more information, please also refer to: 6Aika, 2019, accessed 04 June, < https://6aika.fi/in-english/> 
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Box 7. Silicon Europe25 

Silicon Europe is an alliance of twelve European 

clusters that unites the most advanced 

technologies and expertise in all fields of the 

electronics and software value chain.  

The established meta-cluster has the goal to 

support Europe’s objective to become the 

world’s leading centre for innovative electronics 

and software technologies. It is the platform 

and brand under which the leading European 

electronics and digitisation clusters in different 

EU countries collaborate to represent, support 

and promote primarily SMEs and the 

organisations of their regional business 

networks at European and global levels. 

The alliance operates along the following five 

main themes, formulated in the Joint Action 

Plan (2016-2018):  

 Knowledge and technology transfer – 

organise fairs, map knowledge sources, 

support human capital development, 

and encourage SMEs to use existing and 

new platforms/labs;  

 Smart specialisation – support the 

creation of regional field labs, develop 

new approaches to build interregional 

value chains, establish a platform for 

best practice exchange, and support 

cross-regional cooperation; 

 SME funding – act as an intermediary 

between SMEs and financing 

opportunities, organise events to attract 

investors, support  

SMEs and investors in assessing risks 

and needs, identify accelerator, and 

contribute to designing SME financing 

schemes; 

 International business development – 

support primarily SMEs in foreign 

market entries (focus on the US and 

Taiwan), and attract foreign capital not 

present in Europe. 

 Promotion of micro- and nanoelectronics 

– create case studies promoting the role 

and the entire value chain, encourage 

companies to explain their role to a 

broader audience, and communicate the 

strengths of the European 

semiconductor industry. 

For more information, please refer to the Best 

Practices section. 

 
Source: Retrieved from <https://www.silicon-europe.eu/home/> 

 Module 3 – Dedicated funding for re/upskilling 

The continued re/upskilling of the European workforce will require significant financial support at 

all levels (EU, national, regional and city) and rely on public as well as private initiatives. An 

estimated 20% of the European workforce will have to be upskilled in the coming years, costing 

between EUR 500M. and EUR 1T. over the next 5 years. To finance these upskilling efforts, 

existing funding schemes will need to be reviewed and new funding solutions developed.  

At present, general limited awareness of existing EU funds and on how to leverage on them 

for re/upskilling efforts hinders the accelerated uptake of upskilling solutions. At the same time, 

many different schemes with varying purposes and eligibility criteria exist. Yet they often lack a 

clear entry door that would ensure their widespread utilisation.  

In other instances, the accompanying guidelines and criteria to respect might be too 

restrictive to allow for their use by innovative approaches. Often regional leaders, clusters, and 

                                                             
25 For more information, please also refer to: Silicon Europe, 2019, accessed 04 June, < https://www.silicon-
europe.eu/home/> 
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business owners struggle to find the information they need to apply for the funding schemes 

available or do not possess sufficient resources to complete the entire application process.  

Pre-financing mechanisms are often missing and private funding needs to be leveraged on. 

Finally, the general public still considers skills an ‘intangible asset’ that cannot be invested in or 

does not offer a clear return on investment (ROI). A shift in the way society sees skills and their 

centrality to the continued competitiveness of Europe’s industry thus needs to be encouraged and 

facilitated.  

 Review and expansion of existing European and national funding schemes to 

support upskilling and lifelong employability  

The European Commission is strongly committed to securing the continued employability of the 

European workforce and thus strengthen the competitiveness and growth of Europe’s industry. To 

this end, the Commission continues to make large sums available to support measures, initiatives, 

activities and projects aiming at developing the education system, up/reskilling the workforce and 

strengthening the labour market.  

In its proposal for the next long-term EU budget for 2021-2017, the Commission also foresees to 

invest heavily in industrial innovation. It proposed to increase funding for investment, research 

and innovation significantly as shown in the below figure. 

Figure 10. EU Investment geared at industrial innovation26 

 

 

An increasing number of funding schemes have thus been developed to tackle the European skills 

gap. However, these initiatives are often led by different actors, which results in a number of 

activities with similar objectives and differing structures.  

Existing investment tools need to be reviewed to allow for the successful set-up and 

implementation of Territorial Skills Strategies. Dedicated upskilling funding programmes 

should be set-up and used with the sole intention to support the upskilling and lifelong 

employability of Europe’s workforce. The development and rollout of new skills strategies and 

programmes will require the provision of dedicated funds and investment tools that will allow 

regions, industry-leaders as well as individuals to invest in their skills and ensure the adoption of 

the lifelong learning mind-set. Finally, new pre-financing mechanisms that will allow smaller 

businesses and SMEs in particular to upskill their workforce should be established.  

To align efforts and thus improve the efficient use of funds available, a dedicated working group 

should be set up, representing each fund and directorate generate (DG) involved in the existing 

framework. This working group would review the structure of the funds in place, align target 

                                                             
26 https://ec.europa.eu/commission/sites/beta-political/files/euco-sibiu-eu_industry_fit_for_the_future.pdf 
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groups, as well as ensure currently existing funding gaps are covered. Additionally, regional leaders 

should encourage the review of regional funding schemes and their eligibility criteria. 

Box 8. Available EU funding schemes27 

The European Social Fund - The ESF is Europe’s main instrument for supporting jobs, helping 

people get better jobs and ensuring fairer job opportunities for all EU citizens. It works by 

investing in Europe’s human capital – its workers, its young people and all those seeking a job. 

ESF financing of EUR 10 billion a year is improving job prospects for millions of Europeans, in 

particular those who find it difficult to get work. 

The Youth Employment Initiative – The Youth Employment Initiative exclusively supports 

young people who are not in education, employment or training (NEETs), including the long-term 

unemployed or those not registered as job-seekers. It ensures that in parts of Europe where the 

challenges are most acute, young people can receive targeted support. Typically, the YEI funds 

the provision of apprenticeships traineeships job placements further education leading to a 

qualification 

Erasmus+ – the EU's programme to support education, training, youth and sport in Europe. Its 

budget of  EUR 14.7 billion will provide opportunities for over 4 million Europeans to study, train, 

and gain experience abroad. Set to last until 2020, Erasmus+ doesn't just have opportunities for 

students. Merging seven prior programmes, it has opportunities for a wide variety of individuals 

and organisations. 

Expected changes in the new Multiannual Framework 2021-202728: 

 ESF+ will merge the current ESF, YEI, the Fund for Aid to the Most Deprived (FEAD), the 

EU Programme for Employment and Social Innovation (EaSI) and the EU Health 

programme under one umbrella structure with a rationalised number of objectives. 

 The new fund has a provisional budget of EUR 101.2 billion, which represents a de facto 

decrease in financing. 

 

 Set-up of a one-stop-shop  

With the rising number of funding schemes available, the introduction of a one-stop-shop, 

providing stakeholders with a clear view on all the funds available for their skilling needs is 

recommended. To ensure the rightful use of funds offered and encourage a wider upskilling 

movement, those interested in advancing the upskilling of the European workforce require a clear 

view on the funds available, their target groups as well as on the application criteria to respect. By 

introducing one-stop-shops at the regional, national and EU-level, resources for the scaling up of 

successful programmes/initiatives and massive reskilling efforts can be easily combined and their 

provision centralised.  

Clusters might play an enabling role in this regard. Acting as an interface between industry, 

academia and governments, cluster organisations are well positioned to assume an enabling role 

in the definition and execution of skills strategies. They can serve as an initial point of contact 

between all actors (e.g. public authorities, industry representatives, training providers, individuals) 

and provide them with an overview of all the funding schemes available. Their promotion, lobbying 

                                                             
27 For more information, please refer to: European Social Fund 2018, European Commission, accessed 05 June, 
<http://ec.europa.eu/esf/main.jsp?catId=35&langId=en>; Youth Employment Initiative 2018, European Commission, 
accessed 05 June, <https://ec.europa.eu/social/main.jsp?catId=1176>; Erasmus+ 2019, European Commission, accessed 
05 June, <https://ec.europa.eu/programmes/erasmus-plus/node_en> 
28 For more information, please refer to: Multiannual financial framework for 2021-2027: negotiations, European Council, 
accessed 05 June, <https://www.consilium.europa.eu/en/policies/eu-budgetary-system/multiannual-financial-
framework/mff-negotiations/> 



      
 
 
 
 

 
   70 
 

and networking activities would allow for the widespread dissemination of information available on 

the funding mechanisms available. At the same time, they would be well suited to assist 

stakeholders with the assessment of their funding needs and the accompanying submission of 

financial support applications due to their deep knowledge of the industries/sectors in questions.  

A further key actor to promote the set-up of one-stop-shops might be regional bodies such as 

the ESF Agency Flanders. The ESF Agency Flanders has been actively supporting local businesses 

in defining their digital strategy and encouraging employers to upskill their workforce. It has been 

working closely with local industry leaders and businesses to build a strong community and become 

their main point of contact for all questions on the availability of funds. 

Box 9. ESF Agency Flanders29 

The Portuguese National Skills 

Strategy, developed by the cross-

ministerial Portuguese National 

Project Team with the support of 

the OECD, is built on the in-depth analysis of 

the existing education system and the skills 

gaps noted.  

The OECD Skills Strategy initiative provides a 

strategic approach to skills policies to 

strengthen countries’ skills strategies through 

the coherent development, activation and 

effective use of skills. Its objective is to 

promote economic prosperity and social 

cohesion, reflecting a strong focus on ‘lifetime 

employability’.  

The Portuguese project started in 2014 with a 

diagnostic phase that included numerous 

workshops and stakeholder consultations, and 

resulted in the 2015 Diagnostic Report that 

identified key challenges to be addressed by 

Portuguese policy-makers. 

The key challenges identified for Portugal and 

which are critical to an effective skills system 

were around: 

 Developing relevant skills; 

 Activating the supply of skills; 

 Using skills effectively; 

 Enabling conditions. 

In line with this initiative, the Portuguese 

government launched a number of concrete 

actionable programmes between 2014 and 

2018, which resulted in the reduction of school 

dropouts in basic and early education and 

decreased the number of students leaving 

education early. Furthermore, a significant 

decrease of youth unemployment, an 

increasing number of adults in qualification 

programmes (20,000 to 110,000), and an 

increase in students entering higher education 

could be noted.  

 

 Development of a new skills funding branding  

Simultaneously a rebranding of the funds available should be considered. Funding schemes 

should be clearly branded as such and their target audiences easily identifiable. These ‘Skills 

Funds’ would be introduced at the regional, national and EU-level and would regroup the funding 

mechanisms available under a dedicated umbrella structure.  

The regrouping of the funds available would, on one hand, facilitate the communication of skills 

funding available and, on the other hand, allow industry-leaders as well as individuals to clearly 

identify the funding mechanisms they might be eligible for.  

The ultimate aim of this rebranding effort should be to facilitate the uptake of upskilling initiatives 

by making it easier for industry-leaders and individuals to assess the funding options available and 

the accompanying eligibility criteria.  

 

                                                             
29 For more information, please refer to: ESF Vlaanderen, 2019, accessed 04 June, <https://www.esf-vlaanderen.be/> 



      
 
 
 
 

 
   71 
 

 Expanding the use of the Blueprint for sectoral cooperation on skills  

In line with the reform of the existing EU funds, the financial framework for the Blueprint for 

sectoral cooperation on skills could be expanded.  

Part of the New Skills Agenda (2016), the Blueprint offers a new framework for strategic 

cooperation in a given economic sector between key stakeholders (e.g. business, research, trade 

unions, education and research institutions, public authorities, clusters). The Blueprint supports 

EU sectoral skills alliances with the development of a sectoral skills strategy. Partners of the 

sectoral skills alliances analyse major trends in the sector that are likely to affect jobs as well as 

the skills needed and based on their findings identify the main priorities to address in the years to 

come. Each sectoral skills strategy aims to bridge the existing skills gaps and support the overall 

growth strategy of the sector. By developing concrete solutions such as the updating of curricula 

and qualifications in line with the needs of industry, the blueprint supports the development and 

execution of defined sustainable up/reskilling solutions.  

Figure 11. How does the Blueprint work?30 

 

Source: European Commission, Blueprint for Sectoral Cooperation on Skills In a Nutshell. 

At present, the activities of the Blueprint are limited to the European-level. Yet, in line with the 

Skills for Industry Strategy 2030, the cooperation framework aims to progressively expand its 

activities to the national and regional level, working directly with national and regional 

authorities as well as key industrial stakeholders in the target areas. This expansion would increase 

                                                             
30 https://ec.europa.eu/social/main.jsp?catId=738&langId=en&pubId=8164&type=2&furtherPubs=yes 
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the potential impact of the Blueprint’s activities and encourage a comprehensive sectoral skills 

review at all levels of governance.  

In a further instance, the scope of activities supported by the Blueprint could be restricted to the 

testing of highly innovative and thus more risky upskilling initiatives. By focusing on the 

financing of upskilling champions at the EU-level, the Blueprint would give these inspiring initiatives 

a platform to test the successful implementation of their upskilling visions while limiting the risks 

taken at the national and regional level. These efforts would naturally require the set-up of a 

dedicated financial scheme.  
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 Module 4 – Incentives for individuals and businesses 

The shift from the lifelong employment to the lifelong employability paradigm will require a 

significant change in the way we see education and employment. To encourage the widespread 

adoption of this shift in society, human-centric incentives facilitating job creation and 

integration need to be proposed. Industry-leaders, employees, training providers and 

traditional academic institutions will need to be encouraged to change the ways they work. They 

need to collaborate on developing a highly competitive skilled European workforce.  

While the availability of funding mechanisms will significantly affect the uptake of re/upskilling 

solutions, further efforts are needed to reach the wider public and facilitate the comprehensive 

revision of the existing skilling ecosystem. Individuals and employers need to be held responsible 

for the development of the skills of the workforce and upskilling requalification schemes 

highlighted.  

At present, the incentives offered do not align with the needs of employees and 

employers, leading to a slow uptake of re/upskilling solutions and programmes. 

Individuals are not being sufficiently encouraged to invest in the development of their skills to 

ensure their lifelong employability. Many are still reticent to pro-actively learn new skills and to 

expand their knowledge to fields of interest beyond their chosen specialisation/trade. This lack of 

willingness to invest time and effort into one’s personal development is often linked to the still 

limited awareness of the wider population on the skills trends marking Europe’s workforce and the 

trainings offered. Others, however, might lack sufficient incentives to do so outside of work.  

Similar trends can be observed among employers. Many are still unaware of the changes affecting 

the market place as they focus on managing their everyday activities. Others simply lack the funds 

or incentives to invest in the continuous specialisation of their workforce. SMEs especially often 

struggle with training their employees during working hours while simultaneously ensuring the 

running of their daily activities. Therefore, a revised set of incentives will need to be introduced 

targeting the various stakeholders involved in this comprehensive change of the European 

workforce.  

 Introducing the Lifelong Learning and Skills Insurance Plan 

One possible incentive might represent the introduction of lifelong learning and skills 

insurance plans. A first iteration of this concept was introduced at the Skandia Competence 

Insurance Conference on November 30, 1995 and might serve as inspiration to the introduction of 

similar models. 

The “lifelong learning and skills insurance plan” would be based on a similar framework to 

traditional capital insurance plans with a specific focus on the acquisition of skills by 

individuals, in case they lose their job or want to transition to a new position/field.  

Individuals would be given the opportunity to progressively build up a lump sum of money that 

they could use to finance their trainings and continued education. At the same time, individuals 

would benefit from advantageous tax arrangements and an attractive return on investment. 

“Lifelong learning and skills insurance plans” could be introduced at the national, individual or 

corporate level, depending on local conditions.  

 Introducing the Corporate Skills Insurance Plan  

A similar solution could represent the introduction of “corporate skills insurance plans” that 

would allow business owners to invest in the future skills development of their employees.  

Industrial leaders have been investing significantly in the skills development of their employees 

over the past years and have been continuously assessing the skills they will require in the future. 
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Airbus, for example, reviews the company’s skills needs on a yearly basis and works closely with 

its global university partners to ensure a comprehensive review of their training programme.  

Other companies invest in the set-up of R&D centres that drive innovation and support talent 

development. Both cases demonstrate the motivation of industry leaders to invest in the skills 

development of the employees. They also suggest that multinational companies might find it easier 

to dedicate the required amounts of funding to invest in dedicated upskilling initiatives. Smaller 

businesses often struggle to liberate the means required. “Corporate skills insurance plans” might 

facilitate these investments and provide business owners with interesting incentives.  

Box 10. Airbus Engineer of the future & AGUPP 31 

Airbus’ Engineer of the Future is a yearly 

evolving whitepaper started in 2014 by the 

Airbus Global University Partner Programme 

(AGUPP). Its purpose is to capture key points 

from the ongoing dialogue among AGUPP 

stakeholders about the skills and competencies 

needed by future Airbus engineers, and how 

Airbus can work together with universities to 

develop them.  

It is developed and shared within the AGUPP 

community to provide insights and inspiration, 

and Airbus employees participate in the 

programme development structure of each 

partner university. 

In its essence, the whitepaper defines the skills 

needs of the company in the short to medium-

term. It is a mechanism by which Airbus 

articulates a clear vision of the graduate 

engineering skills it needs, partner universities 

remain informed of this vision, and Airbus and 

partner universities work effectively together to 

develop and realise this vision on an ongoing 

basis.  

It is both a recognition that the skills and 

competencies required by Airbus are changing 

faster than the systems in place to provide 

those skills and competencies, and a platform 

for facilitating communication and collaboration 

with universities to mitigate the skills gap and 

talent shortages.  

Airbus’ vision of the future engineer is based on 

four pillars: (1) technical skills; (2) transversal 

disciplines; (3) generic disciplines; and (4) soft 

skills. As such, the traditional ‘T-shaped’ 

engineer is becoming a ‘Pi-shaped’ engineer, 

with the extension to the ‘π’ shape representing 

an engineer’s transferable skills and 

commercial awareness.  

In this regard, soft transferrable skills are of 

great significance, given the need to work 

together in flatter, more complex 

environments, with an emphasis on inter-

personal, teamwork, as well as cross-cultural 

skills.  

Moreover, in response to the digitalisation of 

engineering, the vision emphasises the need for 

digital skills attainment, such as advanced 

analytics, entrepreneurial thinking, and 

cybersecurity skills. 

For more information, please refer to the Best 

Practices section. 

 

Source: Airbus, 2017 Annual Report AGUPP. 

 

Similar to existing “car fleet programmes”, companies could subscribe to corporate skills insurance 

programmes to ensure the continued upskilling of their workforce. To further encourage the uptake 

of these upskilling activities at the individual level, corporates could envision introducing a bonus 

system that would benefit those employees that regularly complete trainings/certifications offered 

at company level. The more skills an individual acquires, the higher the bonus or additional benefits 

                                                             
31 For more information, please also refer to: AGUPP - Airbus Global University Partner Programme, 2019, Airbus, accessed 
04 June, < https://www.airbus.com/careers/partnerships-and-competitions/airbus-global-university-partner-
programme.html> 
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received would be. The business, on the other hand, could reduce the insurance rates to pay given 

the highly skilled profiles of its workforce. 

Box 11. Bosch Center for Artificial Intelligence 32 

Bosch Center for Artificial Intelligence (BCAI) is 

a multinational programme with locations in 

Germany, USA, Israel and India to advance the 

usability of Artificial Intelligence (AI) across 

multiple products and services. Next to 

advancing the state-of-the-art of AI research 

and making AI more robust, secure, safe and 

explainable, this programme creates a short 

way from R&D to adoption and offers in-house 

consulting, training and support in applying AI 

in all Bosch entities.  

Bosch has partnered with Carnegie Mellon 

University in the US, with Technion in Israel, 

with the University of Amsterdam and 

University of Freiburg in Europe. The 

collaboration between researchers delivers 

findings that are published in leading academic 

conferences and journals.  

In terms of skills and talent development, the 

programme supports the development of 

experts on AI, as these PhD students benefit by 

working with both academia and industry to 

advance their research. 

Moreover, from Bosch’s side, the employees 

also have the opportunity to develop their skills 

and expertise in AI, contributing to a lifelong 

learning aspect. This creates a basis for forming 

more experts on AI and machine learning on 

both sides.  

For more information, please refer to the Best 

Practices section. 

 

Source: Retrieved from <https://www.bosch-ai.com/> 

 

 Incentivise VET Upskilling  

Hand-in-hand with the “corporate skills insurance plan”, incentives encouraging the wider 

uptake of VET upskilling efforts should be highlighted. The UK Apprenticeship Levy incites 

businesses to offer new apprenticeships and boost the development of vocational training. France, 

on the other hand, introduced personal training accounts that put the individual at the centre of 

his/her re/upskilling journey and dedicate a fixed budget to their future skills development. Both 

programmes underline the need to incentivise VET upskilling and encourage the active participation 

of both individuals, employees and training providers. 

 

 

 

 

  

                                                             
32 For more information, please also refer to: Bosch Center for Artificial Intelligence, 2019, Bosch, accessed 04 June, 
<https://www.bosch-ai.com/> 
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Box 12. UK Apprenticeship levy 33 

The Apprenticeship Levy is a levy 

on UK employers to fund new 

apprenticeships. The levy is 

charged at a rate of 0.5% of an employer’s 

paybill. Each employer receives an allowance of 

£15,000 to offset against their levy payment. 

Only companies with annual paybills in excess 

of £3 million are required to pay it, which 

means that less than 2% of UK employers are 

charged. 

The levy helps deliver new apprenticeships and 

it supports quality training by putting 

employers at the centre of the system. 

Employers who are committed to training are 

able to get back more than they put in by 

training sufficient numbers of apprentices. 

The levy is co-financed by the government and 

a monthly is made available for companies to 

use for offering trainings. For non-levy paying 

firms, the co-investment rate is set at 5% of 

the available funds, stimulating trainings 

especially in SMEs. 

Companies can also share funds between each 

other, allowing transfers of up to 25% of the 

annual value of the paid funds. 

 

Therefore, this report suggests that employers should be encouraged to invest a certain percentage 

of their profit into dedicated VET savings accounts that would serve the later continued training 

of their employees. Governments could top-up the amounts committed to the lifelong employability 

of employees, facilitating employers’ investment into the continued training of their workforce. 

SMEs, on the other hand, could benefit from additional funding and support. Besides the financial 

contributions received, additional support could be offered in the form of advice on trainings needed 

or the optimised organisation of the workforce to allow for the inclusion of trainings into the 

company’s work culture.  

Box 13. Personal Training Accounts, France 34 

The personal training account is an initiative of 

the French government, enacted by the Act for 

the future to choose one’s future career from 5 

September 2018, which gives every citizen new 

trainings rights and tools for reskilling, 

upskilling and professional development.  

The service is beneficiary-centered and offered 

to any employee when entering the labour 

market. Everyone is entitled to a personal 

account that is financed mainly by employers 

through social contributions and is available 

throughout the entire career, facilitating labour 

mobility as well as security. The training 

account is credited with 24 hours per year up 

to 120 hours, and then with 15 hours until the 

threshold of 150. 

In monetary terms, an individual account is 

credited with EUR 500/year up to EUR 5,000 

and EUR 800/year up to 8,000€ for low-

qualified persons. 

Currently 7.5 million personal training accounts 

have been opened. The programme will be 

extended in October 2010 via a new online 

platform. 

 

Source: Moncompteactivite.gouv.fr platform 

                                                             
33 For more information, please refer to: Guidance Apprenticeship funding: how it works, 2019, Education & Skills Funding 
Agency, accessed 04 June, < https://www.gov.uk/government/publications/apprenticeship-levy-how-it-will-
work/apprenticeship-levy-how-it-will-work> 
34 For more information, please refer to: Bosch Center for Artificial Intelligence, 2019, Bosch, accessed 04 June, 
<https://www.bosch-ai.com/> 
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 Encourage companies to share their industry VET programmes, infrastructures 

and content with the wider community  

In line with the introduction of individual VET savings accounts, private actors should be 

increasingly encouraged to share their corporate VET programmes with non-employees. 

Corporate academies should be opened to the wider public to encourage the exchange of 

knowledge among industries and facilitate the recruitment of available talent. Dedicated financial 

incentives could be envisioned at the European, national or regional level to support these efforts. 

The set-up and maintenance of industry-led training infrastructures especially requires significant 

investments that could be alleviated by additional funding. 

While staying mindful of the non-disclosure of confidential procedures/systems, many of the 

trainings offered could be opened to the wider public without endangering the competitive 

advantage a certain company might have.  

The Cisco Networking Academy, for example, is an IT skills and career development programme 

open to individuals and education institutions worldwide. The internal knowledge of the business 

is thus being share with the wider public while continuing to drive internal skills development. The 

materials offered are continuously reviewed as new methodologies and systems are developed. 

The Business and Shared Services Centre, an innovation incubator based in Fundão, further 

strengthens the positive effect collaborative working spaces have on community skills 

development.  
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Box 14. Cisco Networking Academy 35 

The Cisco Networking Academy is an IT skills 

and  career-building programme for learning 

institutions and individuals worldwide, 

providing education, technical training and 

career mentorship services. Currently present 

in all 28 Member States, the programme is a 

pillar of Cisco’s corporate social responsibility 

policy, and delivers classroom instruction, 

online teaching materials, interactive tools and 

hands-on learning to students from all 

socioeconomic backgrounds. The main themes 

covered by the courses are networking, 

programming, IoT, cybersecurity, operating 

systems & IT, and packet tracer. 

Since its inception in 1997, over 8 million 

students in 180 countries have been through 

the programme, with about 1.3 million in 

Europe alone. While online content and courses 

are also available, the majority of content is 

delivered in person through affiliated education 

institutions in local communities, of which there 

are 2,799 courses and 6000 educators in 

Europe. 

The total in-kind contribution in Europe 

amounts to €492 million.  

Despite its small start in 1997, the academy 

has now developed into an organisation that 

creates a community of all relevant 

stakeholders: other companies (e.g. IBM and 

Verizon), universities, government agencies 

and educators, and has set ambitious targets: 

bring the benefits of digitisation to 1 billion 

people by 2025.  

In the EU, Cisco has pledged to train 200,000 

students in the period 2017-2020. For instance, 

Cisco has joined the European Commission 

partnership Grand Coalition for Digital Jobs. 

The programme has also built an extensive 

network of instructor training centres, training 

not only students but also teachers.  

For more information, please refer to the Best 

Practices subsection. 

 

 

 

 

Networking            IoT           Programming     

  

 

 

Cybersecurity         OS&IT          Packet tracer 

 

By opening their doors and training contents to all, the overall quality of VET trainings will be raised 

as companies will publish their latest state-of-the-art knowledge plans. Furthermore, participants 

will be allowed to test their newly gained skills in save and cutting-edge facilities, providing them 

with the best opportunities available to gain new skills and knowledge. Participating companies will 

thus directly contribute to the re/upskilling of Europe’s workforce and thus the continued 

competitiveness of its workforce.  

 

 

 

 

 

 

  

                                                             
35 For more information, please also refer to: Cisco Networking Academy, 2019, Cisco, accessed 04 June, < 
https://www.netacad.com/> 



      
 
 
 
 

 
   79 
 

Box 15. The Business and Shared Services Centre in Fundão 

The Business and Shared Services Centre is a 

business centre project in Fundão, in the 

central rural region of Portugal. Initiated by the 

city municipality in collaboration with all 

relevant stakeholders, the centre provides 

technical infrastructure and skills for smart, 

sustainable businesses, with a focus on 

information and communication technologies 

for education (TICE).  

The centre acts as an innovation incubator by 

providing office space to companies and 

freelancers. It further offers support to 

entrepreneurs and organises trainings in digital 

skills to contribute to the upskilling of the 

workforce in the region. The sectors under 

focus are related to the emerging digital age, 

such as software development, robotics and 

business services, and aim to modernise the 

regional business environment.  

The technical infrastructure and facilities 

include a training centre, a digital fabrication 

lab, an open-source IoT centre, a plant 

biotechnology facility and a software validation 

and certification. By sharing these facilities, 

companies, especially SMEs, can cut costs and 

become more financially sustainable.  

The centre has been established by accessing 

ERDF funds in excess of €2 million. The training 

centre focuses on digital skills and trains also 

unemployed people. Around 240 unemployed 

persons, out of which 50% without higher 

education have participated in the trainings and 

97% found a job afterwards.  

The courses in turn are funded by the 

participants or the companies. 

The centre has attracted 14 specialist 

companies and created 500 jobs in a relatively 

small city. The created ecosystem has 

facilitated the start-up of 68 companies and 

offered support to over 200 private funding 

projects, with a special focus on R&D and skills 

development.  

The initiative has initiated strong network 

effects, which led to a rehabilitation of the 

region, materialised through a decrease in 

unemployment, increased demand for real 

estate and the launch of other innovation 

projects. The project has received several 

accolades, such as the European Enterprise 

Promotion Awards in 2015, the Municipality of 

the Year award in 2016 and the RegioStars 

award of the European Commission in 2018.  

For more information, please refer to the Best 

Practices subsection. 

 

Source: Retrieved from 

https://ec.europa.eu/regional_policy/en/regio-stars-awards/ 
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 Module 5 – High-quality vocational education and training 

At present, Europe is missing a commonly recognised and harmonised VET system focused on the 

provision of high-tech t-shaped skills. While industry leaders design their own VET trainings to 

respond to company needs, these trainings are often not widely shared and focus on the particular 

needs of a designated company. They can thus not be easily adapted to the wider needs of the 

public workforce.  

Simultaneously, the design of independent VET trainings leads to varying quality standards and 

certification systems. VETs completed in one industry or Member State might not be recognised in 

different locations or fields of activity.  

Lastly, information on the trainings offered is not widely available, leading to a limited uptake of 

VET development paths. Europe’s VET system thus needs to be fundamentally revised and 

restructured.  

 Check the relevance of VET curricula compared to market needs  

In a first instance, the relevance of the VET curricula offered needs to be compared to 

market needs. VET education faces similar struggles to the traditional educational system. Many 

of the trainings currently offered do not respond to actual market needs. VET curricula need to be 

reviewed to provide students with the skills necessary to remain competitive. The BRIDGE 

programme presented in detail below, offers students from the city of Rotterdam a career start 

guarantee if they have completed curricula in line with market needs. Industry leaders and 

regional/national representatives have thus started actively pushing for the review of existing VET 

curricula. 
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Box 16. Building the Right Investments for Delivering a Growing Economy 36 

The initiative “Building the Right 

Investments for Delivering a 

Growing Economy” (BRIDGE) is a 

project carried out by the city of Rotterdam in 

close collaboration with industry partners and 

education institutions. It aims to prepare 

students in vocational education from the South 

of Rotterdam region for the future labour 

market, with a focus on stimulating the 

following career paths - engineering, 

healthcare, maritime, food, construction and 

logistics.  

The programme directly targets the Green 

Digital Economy and the opportunities created 

in major growth sectors. It provides a regional 

skills agenda, and serves as a call to action to 

reform the vocational education system.  

Furthermore, by having a finite timeline (2016-

2019), the initiative’s main role is to 

experiment on the most effective ways to 

connect with students and to encourage a 

deeper collaboration between employers and 

schools, especially concerning the promotion of 

available career choices to youth. 

The career and talent orientation programme 

starts in primary school (age 9) and ends with 

the students’ entry to the labour market. 

BRIDGE targets that by 2020, 600 pupils per 

year in Rotterdam Zuid following vocational 

education choose a specialisation in technology 

sectors (35%) and health (15%), and that 

those pupils have a guaranteed job after 

graduating.  

In fact, employers will offer 600 pupils per year 

a Career Start guarantee (420 for technology 

sectors and 180 for healthcare) the moment 

they enter secondary vocational education. If 

the pupil chooses the trainings required to meet 

labour market needs, an employer will commit 

in advance to that individual with a guaranteed 

career start after graduation.  

Students will thus be encouraged at an early 

stage to acquire the skills required by industry 

while employers will be given the opportunity 

to become actively involved in the continuous 

skilling of their employees. 

For more information, please refer to the Best 

Practices section. 

 

Innovative VET curricula should incorporate technologies of the future and keep an eye on 

emerging trends. They should be market driven (i.e. meet current industry needs), have high 

impact (i.e. facilitate job transition) and allow individuals to improve their self-learning autonomy. 

Closer collaboration between industry leaders and VET training providers needs to be assured to 

allow for the development of trainings that directly meet market demands and allow for the growth 

of a competitive labour force. At the same time, the way in which the trainings are provided should 

be reviewed to allow for the best balance of practical and technical education.  

Finally, the Skills for Industry Strategy 2030 should align with the Vision for the Future of VET, 

which DG EMPL has been developing over the past months.  

  

                                                             
36 For more information, please also refer to: BRIDGE - Building the Right Investments for Delivering a Growing Economy, 
2019, Urban Innovative Actions, accessed 05 June, <https://www.uia-initiative.eu/en/uia-cities/rotterdam> 
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Figure 12. Vision for the future VET by 203037 

 

 

 Develop a new set of quality criteria for VET in line with market needs  

In line with the review of the relevance of the VET curricula offered, a new set of quality criteria 

should be established to allow for the objective assessment of VET trainings offered. VET 

education needs to be of high standard to allow for the acquisition of innovative high-tech t-shaped 

skills. Employers and individuals often struggle with selecting the best trainings to meet their needs 

and would benefit from an EU-wide set of standards that would facilitate the selection of high 

quality trainings. The European Quality Assurance in Vocational Education and Training (EQAVET) 

has been very active in this context and can offer some interesting insights on how to develop a 

new set of quality criteria for VET. 

The quality criteria to be implemented need be clearly defined and easily understandable to 

facilitate their integration into the VET curricula offered. The end user should face little difficulty 

when assessing the quality of trainings offered and should be able to easily integrate the quality 

criteria defined into their personal skills development plan. Lastly, the quality of VET curricula 

should be directly linked to the impact they have on the individual trained and his skills portfolio.  

 

  

                                                             
37 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiw8JrPqtLiAhX
DbVAKHYiPD04QFjABegQIBRAC&url=https%3A%2F%2Fec.europa.eu%2Fsocial%2FBlobServlet%3FdocId%3D20479%26
langId%3Den&usg=AOvVaw12qK08rKuWB8vo0P-0nSI6 
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Box 17. European Quality Assurance in Vocational Education and Training 38 

European Quality Assurance in Vocational 

Education and Training (EQAVET) brings 

together the EU Member States, the Social 

Partners and the European Commission to 

develop and improve quality assurance in 

European VET systems within the context of the 

implementation of the European Quality 

Assurance Reference Framework by: 

 Assisting the Member States in 

developing effective approaches to 

support the implementation of the 

Reference Framework; 

 Developing a culture of quality, to be 

embedded at European level and other 

levels with the help of the Quality 

Assurance National Reference Points 

and other Network members; 

 Supporting the Member States and the 

European Commission in the monitoring 

and implementation of the Reference 

Framework within the context of the 

Education and Training 2020 Strategy; 

 Supporting the quality assurance 

dimension of work in EQF and ECVET. 

 

Source: Retrieved from https://www.eqavet.eu/About-Us/Mission. 

 

 Build a stronger ECVET as an established certification entity for all players in 

the VET system  

The harmonisation of VET education across the EU would further benefit from the expansion and 

reinforcement of the European Credit System for Vocational Education and Training 

(ECVET). Dedicated communication efforts to reinforcing awareness on ECVET and its functioning 

could be envisioned as well as a review of its processes.  

This would not only streamline the certification criteria to be respected across all Member States 

but would also facilitate the mobility of skilled workers across Europe as well as the exchange of 

knowledge and trainings across borders.  

 

  

                                                             
38 For more information, please refer to: EQAVET, 2019, accessed 05 June, <https://www.eqavet.eu/> 
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Box 18. European Credit System for Vocational Education and Training39 

The European Credit System for Vocational 

Education and Training, often referred to as 

ECVET, is a technical framework for the 

transfer, recognition and (where appropriate) 

accumulation of individuals' learning outcomes 

with a view to achieving a qualification. ECVET 

relies on the description of qualifications in 

units of learning outcomes, on transfer, 

recognition and accumulation processes and on 

a series of complementary documents such as 

a Memorandum of Understanding and Learning 

Agreement. 

ECVET is intended to facilitate the recognition 

of learning outcomes in accordance with 

national legislation, in the framework of 

mobility, for the purpose of achieving a 

qualification. 

 ECVET aims to support the mobility of 

European citizens, facilitating lifelong 

learning - achieved in formal, non-

formal and informal settings - and 

providing greater transparency in 

relation to individual learning 

experiences, making it more attractive 

to move between different countries and 

different learning environments; 

 At a systems level, ECVET aims towards 

greater compatibility between the 

different vocational education and 

training (VET) systems in place across 

Europe, and their qualifications. 

 From a geographical mobility 

perspective, ECVET aims at facilitating 

the validation, recognition and 

accumulation of knowledge and skills 

acquired during a stay in another 

country, with a view to ensuring that 

such achievements can contribute to the 

achievement of vocational 

qualifications. 

 

Source: Retrieved from http://www.ecvet-toolkit.eu/ecvet-

toolkit/ecvet-toolkit  

 

 

  

                                                             
39 For more information, please refer to: The European Credit system for Vocational Education and Training (ECVET), 
2019, European Commission, accessed 05 June, <https://ec.europa.eu/education/resources-and-tools/the-european-
credit-system-for-vocational-education-and-training-ecvet_en> 
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 Module 6 – Accelerated World Class Curriculum 

Traditional education and training providers currently lack a sufficient understanding of the high-

tech t-shaped skills required by industry. This leads to a lack of alignment between existing 

curricula and the skills required by industry, ultimately resulting in a growing skills gap. 

Curriculums need to be continuously and seamlessly adapted to the changing needs of industry to 

assure the comprehensive re/upskilling of Europe’s workforce.  

 Adapt curricula offered to market needs to ensure employment 

In a first instance, a comprehensive review of curricula offered and their alignment to 

current industry/market needs should be envisioned. Each course/degree offered should be 

set-up to target specific skills needs of industry and the general labour market. The introduction 

of comprehensive AI tools assessing market and labour trends could be used to this advantage.  

Furthermore, traditional education and training providers should work increasingly with 

industry leaders to directly exchange on the adaptation of curricula in line with market needs. 

The Territorial Skills Councils mentioned above might serve as a first point of reference to facilitate 

public private collaboration in the educational system. The Brainport Development programme 

presented below further underlines the need to introduce hybrid-learning environments. 

In line with the development of new curricula, their impact on the employability of students 

should be reviewed and assessed. Data on the time before employment, their retention rate as 

well as their continued learning could be envisioned. Universities could also request employers to 

provide information on the profiles recruited from the respective curricula and the alignment of 

skills the students possess with regards to those required for their active contribution to the 

business’ development.  

 

  



      
 
 
 
 

 
   86 
 

Box 19. Brainport Development 40 

Brainport Development is  the 

regional economic development 

organisation of the Brainport 

Eindhoven economic region working 

with industry, research institutions and public 

authorities in a Triple Helix model.  

The agency has the mission to strengthen the 

region’s competitiveness at a global level, 

which is a key area for the Dutch and even the 

European economy, mainly due to its successful 

concentration of companies in the high-tech 

systems & materials industry, food, health, 

mobility and design industries.  

In its essence, the organisation creates 

knowledge sharing networks, offers business 

advice and support, and implements projects 

that aim to solve company-wide issues. The 

agency thus divides its roles and activities in 

five sectors: (1) strategy; (2) projects and 

programmes; (3) communication; (4) business 

services; and (5) SME services.  

In terms of developing networks, Brainport 

Development develops clusters and business 

incubators for a group of companies in need of 

a strong collaboration. 

Brainport Development focuses on the setup 

and emerging stages of cluster development, 

with the successful ones spinning off and 

becoming self-sustainable organisations.  

Besides the extensive work done on developing 

clusters and supporting companies, Brainport 

Development has also developed a strategy to 

address the education and labour market 

challenges of the region, which are considered 

crucial in maintaining the leading position of the 

region.  

Therefore, the National Action Agenda 

formulated by the agency focuses on creating 

an action plan for the region’s stakeholders. 

The key points are: (1) increase availability of 

tech and IT (inter) national talent; (2) future 

skills and education innovation; (3) hybrid 

learning environments; and (4) lifelong 

development. This agenda has been supported 

by joint agreements that ensures the 

stakeholders’ commitment to these points. 

For more information, please refer to the Best 

Practices section. 

 

 Empower universities to review and their curricula rapidly and easily  

In line with the continuous adaptation of curricula, universities and training providers need to be 

given the opportunity to easily and rapidly change the structure and content of the courses 

offered.  

The application process to ensure the official recognition of the degrees/certifications provided 

needs to be streamlined and recognised EU-wide. The quality criteria to be respected need to be 

easily understood and their application supervised by a dedicated body/institution. At the same 

time, the criteria defined should be mindful of the changing educational system and thus need to 

remain highly flexible and open to innovation.  

 Prioritise public funding to private-public collaborations  

Private-public collaborations are becoming increasingly important to ensure the courses/trainings 

offered align with industry needs. By directly cooperating with industry leaders and experts in the 

field, academic institutions and training providers can adapt the courses/trainings offered to 

respond to concrete needs market needs. The IBM Skills Academy, for example, works closely 

together with universities to offer training and courses to students on the newest technologies 

developed. These programmes offer a great opportunity to support universities in their R&D efforts 

while allowing students to gain hands-on insights on developments in the industry of their interest. 

                                                             
40 For more information, please also refer to: Brainport Eindhoven, 2019, accessed 05 June, < 
https://brainporteindhoven.com/> 
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Universities that sign collaboration frameworks with industry leaders and directly 

include industry knowledge/input into their curricula could benefit from prioritised 

public funding to recognise the efforts made. Curricula with little impact on the continued 

employability of students should be slowly phased out and discouraged.  

Box 20. IBM Skills Academy Poland 41 

IBM Skills Academy is a private initiative 

launched by  IBM that offers trainings to 

students enrolled in universities. The 

programme assists universities in filling the gap 

between academia and business, improves 

student learning through hands-on experiences 

with the latest technologies, and helps connect 

students to the job market.  

Through partnerships with universities, 

students and educators in IT or IT-related fields 

can participate in 11 ‘career tracks’ that range 

from data scientist to predictive analytics 

modeler. Each career track has a number of 

distinct skill-focused learning objectives that 

are based on market research and in line with 

high-demand jobs in the IT market.  

The teaching is done through a blended 

learning module that is partly web-based 

(roughly 80%) and partly classroom based 

(roughly 20%). Upon successful completion of 

a career track, a student receives two IBM 

certificates – Explorer Badge and Master Badge. 

The Skills Academy started as a pilot in a 

number of African countries, but has now 

expanded to different regions, including Asia, 

the Pacific, and the United States.  

Last year, the first Skills Academy launched in 

Poland, similar to the already existing 

partnerships in other countries. The partner 

organisations are currently EITT, a company 

offering trainings and coaching, and the 

Wroclaw University of Science and Technology, 

while other universities have already presented 

the programme to their students.  

The aim of the initiative is to have partnerships 

with hundreds of universities across Europe. By 

making use of its wide network of university 

partnerships, since 2014, the year of the 

launch, 35,000 university students participated 

in the IBM Skills Academy programme, and 

9000 students received Open Badges. These 

students came from 10 different countries and 

studied at 150 different universities. Of the 

students that attended a course, 60% now 

have a job. 

For more information, please refer to the Best 

Practices section. 

 

Source: Retrieved from <https://www-

03.ibm.com/services/weblectures/dlv/Gate.wss?handler=Information&sequence=1&customer=meap&offering=meai&action=customer&c

ontent=Careers&language=en&origin=us> 

                                                             
41 For more information, please refer to: IBM Skills Academy, 2019, IBM, accessed 04 June, < https://www-
03.ibm.com/services/weblectures/dlv/Gate.wss?handler=Login&action=index&customer=meap&offering=meai&origin=us
&allow_login=no&from=short_url> 
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 Upskill academic teachers and include more professionals in the provision of 

education 

The modernisation of traditional education requires the re-imagination of the entire 

educational profession. Teachers and professors will have to be on boarded on this new vision 

of education and skills development. They will have to be upskilled to better understand the 

demands of the market and adopt new training methodologies.  

The active support of the teacher body is required to ensure the successful operationalisation of 

the Skills for Industry Strategy 2030. The expertise developed by decades of academic excellence 

should not be rejected but needs to be translated into concrete applications to ensure the 

comprehensive review of students’ skills development plans.  

Traditional educators should collaborate with industry professionals to give their students 

the opportunity to learn directly from those that are currently working in the field and can teach 

them not only the technical skills required but can also prepare them for the realities they will face 

on the market place. Professionals can provide student with invaluable knowledge on the day-to-

day application of the knowledge they have gained but also on the transversal skills they will 

require to progress in their respective careers. Codecool presented below even based its entire 

educational system on the provision of hands-on trainings by professionals. The knowledge gained 

from these exchanges will provide students with a better understanding of the skills needed, the 

trends marking industry, as well as an elevated understanding of the importance of lifelong 

learning.  

Innovative education leaders should further be recognised to encourage the widespread review of 

curricula offered. An “innovative educator” award could be introduced at EU-level to recognise 

the efforts being made to revolutionise the education sector and give those innovation drivers a 

platform to exchange on best practices and new learning methodologies. Possible synergies with 

the VET Excellence Award mentioned above could be envisioned in this regard. 
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Box 21. Codecool 42 

Codecool is a private company which aims to 

bridge the gap between the accelerating digital 

transformation and the lack of digital skills. 

On the one hand, bootcamps that offer 

trainings are usually too short to develop the 

necessary competencies and require an upfront 

payment.  

On the other hand, academic degrees are too 

long and often provide little practical 

knowledge.  

As such, Codecool acts as an organisation 

between schools and the workplace, where 

industry experts act as mentors who are able 

to also offer business insights. The 1-year 

course thus focuses on skills that are needed on 

the job, while being based on projects and peer 

learning.  

The company offers a post paid model, in which 

trainees pay the course after 18 months and 

only if they have been hired full-time, ensuring 

that the organisation is truly inclusive. 

Codecool currently has five campuses across 

Hungary, Poland and Romania and is looking to 

expand from 450 students per year to 5000 

graduates by 2023. 

 

Source: Retrieved from https://codecool.com/en/about-courses/ 

 

   

                                                             
42 For more information, please refer to: Codecool, 2019, accessed 05 June, <https://codecool.com/en/> 
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 Module 7 – Industry-led Training Infrastructures 

Traditional training infrastructures were designed in a pre-digital world. Yet, students need to have 

the opportunity to acquire the latest skills and knowledge on cutting-edge innovative 

systems/technologies in an environment that enables them to do so. They need to be able to 

experiment with the newest technologies /systems in a safe environment.  

Both industry leaders and local authorities need to work closely together to drive the review of 

existing training infrastructures and encourage greater collaboration between all actors involved in 

the education field. 

While existing industry-led training infrastructures often boast state-of-the-art equipment and thus 

facilitate the acquisition of new skills, the scope of these activities often remains limited to the 

immediate workforce of companies. Innovative training infrastructures should be made available 

to the wider industrial workforce. 

Box 22. Allianz Industrie 4.0 – Learning Factories 4.0 43 

Allianz Industrie 4.0, launched by the State of 

Baden-Württemberg, is an organisation with 

the aim to share resources and know-how of 

production, information and communication 

technologies to help businesses in their digital 

transformation process.  

Allianz offers a platform to promote 

partnerships. The objectives of this platform 

are to: (1) provide advice and support to SMEs 

to find their own way into the industrial future, 

(2) to strengthen innovation processes, as well 

as (3) to encourage collaboration between 

industries and technological sectors. 

Within the Allianz Industrie 4.0, Learning 

Factories 4.0 is one of the most prominent and 

effective initiatives. In the context of digital 

transformation and the subsequent skills gap, 

the Learning Factories are government-backed 

labs implemented in vocational schools. They 

have two objectives: (1) to teach students and 

train employees by providing real-life practice 

opportunities; (2) to act as a research factory 

for demonstrating and testing new technologies 

and approaches.  

The learning factories have simplified systems, 

are cost effective and have a smaller footprint. 

They have been established in 16 training 

centre projects in vocational schools across 

Baden-Wurttemberg, involving 30 vocational 

schools and 250 companies and industrial 

organisations.  

The regional government of the land supports 

the investment costs, the expenses related to 

teacher trainings, and other associated costs. 

The estimated budget of the initiative is around 

EUR 6.8 million.  

A second call of the development programme 

was announced in 2018, and as a result a 

further 21 project have been started in 

February 2019. By autumn 2021, they will be 

integrated into the corresponding education 

and training programmes of the schools. 

Business enterprises, universities and other 

institutions as well as business organisations 

have participated in the individual concepts and 

supported the learning factories. 

For the training part, the learning factories 

cover three categories of skills: (1) technical 

skills, such as automation, control and 

programming; (2) transformation skills; and 

(3) social skills. 

For more information, please refer to the Best 

Practices section. 

 

Source: Lernfabrik 4.0 Karsluhe. Retrieved from 

https://www.lernfabrik.karlsruhe.de/ 

                                                             
43 For more information, please refer to: Allianz Industrie 4.0, 2019, accessed 04 June, < https://www.i40-bw.de/en/> 
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 Develop new partnership models  

New partnership models between industry leaders, SMES and education providers need 

to be encouraged to develop and build new learning infrastructures. Together, new trainings 

methodologies can be established and the provision of curricula expanded. Industry-leaders need 

to invest in the overall skills development of Europe’s workforce to guarantee the sufficient 

availability of talent necessary to drive in-house innovation.  

Industry-led training infrastructures provide students with the opportunity to gain new skills 

through practical exercises and the active testing of new technologies/systems. They mobilise 

industry leaders to become active drivers of the transformation of the training ecosystem. 

At the same time, students need to be given the freedom to train with the right equipment in a 

highly innovative environment. By working with other businesses, employers can facilitate 

exchange of knowledge, skills and expertise while reducing overall costs for continued education.  

Both the Learning Factories 4.0 and the business skills networks developed by Skillnet Ireland offer 

great examples of the benefits greater collaboration between business owner and training providers 

can have on the development of dedicated skills strategies and training curricula. 

Box 23. Skillnet Ireland 44 

Skillnet Ireland is a flagship 

national agency responsible for 

the promotion and facilitation of enterprise-led 

workforce training. The aim of the organisation 

is to sustain Ireland’s national competitiveness 

by contributing to the learning and upskilling of 

the working population.  

The agency supports and funds the creation of 

sector-specific learning networks of firms, 

which eventually become self-sustaining 

through the active participation of the members 

and the founding industry association or 

steering group.  

This approach ensures that the programmes 

delivered by Skillnet are relevant for industry, 

while providing a flexible and informative model 

for member firms. To this day, 65 learning 

networks operate across sectors such as ICT, 

pharma, financial services, agriculture, retail 

and transport.  

In 2017, 94% of the network members were 

SMEs. Skillnet Ireland therefore also supports 

activities related to enhancing SME 

productivity, through driven programmes 

spanning multiple industry sectors, and both 

accredited and non-accredited learning. 

Skillnet Ireland is partly state-funded and 

partly derives its financing from network 

members’ contributions. It finances the 

steering organisation that leads the learning 

networks thus decreasing the costs of trainings.  

Since 1999, Skillnet Ireland has facilitated over 

70,000 Irish enterprises, in over 400 networks 

to improve the range, scope and quality of 

training and allowed over 300,000 employees 

to upskill and meet their work related training 

needs. Moreover, the participating companies 

all report high satisfaction levels for addressing 

their skills gaps.  

For more information, please refer to the Best 

Practices section. 

 

 Strengthen the efforts of the European Cooperation for Accreditation (EA)  

In line with the need for EU-wide quality criteria for VET, the accreditation of industry-led 

training infrastructures and the trainings offered should be widely disseminated to 

facilitate the wider uptake of re/upskilling efforts.  

The European Cooperation for Accreditation (EA) is enshrined in EU regulation 765/2008 and 

counts national accreditation bodies as its members. It oversees accredited bodies that give 

                                                             
44 For more information, please refer to: Skillnet Ireland, 2019, accessed 05 June, < https://www.skillnetireland.ie/> 
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certifications to persons and is thus directly involved in the control the quality of industry trainings 

provided.  

To further facilitate the accreditation process and thus drive the introduction of industry trainings, 

the processes and procedures to respect to become an accredited training provider should be 

reviewed and where possible streamlined. 

Box 24. Europe Cooperation for Accreditation 45 

EA, the European co-

operation for Accreditation, 

is a not-for-profit 

association, registered in the Netherlands. It is 

formally appointed by the European 

Commission in Regulation (EC) No 765/2008 to 

develop and maintain a multilateral agreement 

of mutual recognition, the EA MLA, based on a 

harmonized accreditation infrastructure. 

The EA MLA exists to facilitate fair trade, ensure 

product and service quality and reduce 

technical barriers to trade. 

The EA currently has 50 Members. They are 

National Accreditation Bodies (NAB) that are 

officially recognized by their national 

governments to assess and verify – against 

international standards – organizations that 

carry out conformity assessment activities such 

as certification, verification, inspection, testing 

and calibration. 

Organisations that check conformity and 

compliance against standards must have the 

technical competence and integrity to carry out 

these assessment services. EA evaluates its 

National Accreditation Body (NAB) Members 

which assess certification and inspection 

bodies, testing, medical and calibration 

laboratories as well as validation and 

verification bodies. 

In its essence, EA is the organisation enabling 

National Accreditation Body (NAB) Members to 

share and build a common body of knowledge 

to develop a sound and harmonized approach 

to accreditation which is required to ensure that 

Conformity Assessment Bodies have the 

technical capacity to perform their task. 

 

  

                                                             
45 For more information, please refer to: European Accreditation, 2019, accessed 07 June, < https://european-
accreditation.org/> 
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well as in corporate settings needs to be developed and implemented. A dedicated 

working group should be created at EU level to investigate new ways of detecting talent at 

both an early and later stage, as well as on how best to support these individuals that are highly 

gifted.  

An important point to underline in this respect concerns the retention of elderly talent. While 

their jobs might be changing and they might be forced to acquire a completely new set of skills, 

the experience they have acquired over the years should not be disregarded. The transversal skills 

they have gained often highlight elderly individuals as highly talented in the organisation and 

motivation of their team members. They also tend to possess in-depth knowledge on the 

functioning of the company, the decisions made in the past and their main motivators. Their 

departure thus represents a significant loss to the working environment in given businesses.  

Employers will need to be given the right tools to keep these individuals, to upskill them so they 

acquire the new skills required, while allowing them to continue sharing their knowledge gained 

from experience with their younger colleagues. The Professional Master in Software (PROMPT) 

might offer an interesting framework in this regard, as it focuses on the continued upskilling of 

current professionals and academics that want to grow their skills in specific tech areas. The 

trainings are entirely web-based allowing individuals to gain new skills while working. This, on the 

other hand, facilitates the retention of elderly talent as the individual can be upskilled while working 

and then be transferred from a disappearing position to a newly emerging one.  
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Box 25. Professional Master in Software 47 

The PROMPT (Professional Master in Software) 

initiative aims to ensure a steady and high-

quality supply of advanced software 

competencies and innovativeness that benefits 

both Swedish industry and higher education. It 

is an education initiative created by academic 

parties and leading industrial companies that 

promotes lifelong learning.  

PROMPT develops advanced, master-level 

courses in web-based format tailored to the 

skill development needs of current professional 

engineers and software developers.  

The courses are designed for participants with 

a professional and/or academic background in 

software development and who need to 

combine work and studies. Currently, PROMPT 

offers 21 courses that fit within five subject-

related areas. The courses are based on 

existing courses taught at different universities, 

and adapted with industry input. 

The programme is managed using the Triple 

Helix model. As such, Mälardalen University 

leads the PROMPT initiative in cooperation with 

education institutions (Blekinge Institute of 

Technology, Chalmers, the University of 

Gothenburg and RISE SICS) and dozens of 

industry partners. Industry partners include but 

are not limited to Ericsson, Fujitsu, Schneider 

Electric, Bombardier, Scania, and Volvo. 

The contents of the courses are then designed 

by the two parties to make the contents highly 

relevant and focused on emerging topics.  

The third stakeholder in the initiative is the 

government. PROMPT is fully financed by the 

Swedish Knowledge Foundation’s (KKS) 

Expertise for Innovation programme, which 

supports mid-sized universities, and which 

aims to promote cooperation between 

academia and industry.  

Funding runs from 2011 until 2020, with talks 

about the extension of the programme ongoing. 

The ultimate goal is to include the courses in 

the ordinary university curricula. Thousands of 

professionals from 300+ different companies 

and organisations have participated in PROMPT 

courses since 2015.  

For more information, please refer to the Best 

Practices section. 

 

Source: Retrieved from http://www.promptedu.se/ 

 

Moreover, as mentioned above, refugees and migrants need to be given the opportunity to 

identify and nurture their talents to become thriving members of Europe’s community and 

drive the competitiveness of its industry. The ReDI School of Digital Integration represents an 

interesting best practice in this regard. The NGO developed a dedicated training programme for 

migrants, refugees and asylum seekers to acquire the digital skills required to enter the European 

labour market. Proposing a blended learning approach including workshops, company visits and 

hackathons, the school facilitates the integration of non-nationals into the local community. Similar 

programmes could be introduces across those Member States with high levels of migrants and 

refugees that struggle to enter the labour market.  

 

  

                                                             
47 For more information, please refer to: PROMPT, 2019, accessed 05 June, <http://www.promptedu.se/> 
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Box 26. ReDI School of Digital Integration48 

ReDI School of Digital Integration is a non-

profit digital school for tech-interested locals 

and newcomers in Germany, offering trainings 

in English and German. The school has the aim 

to offer students valuable digital skills and a 

strong network of tech leaders, students and 

alumni to help create new opportunities for all.  

The organisation offers IT and programming 

courses, workshops, company visits as well as 

hackathons to primarily migrants, refugees and 

asylum seekers. Special courses are dedicated 

to women that have little background in IT.  

Moreover, the NGO provides career counselling 

as well as employment matchmaking, thus not 

only training students, but actively helping 

them enter the workforce. This ensures the 

successful integration of migrants, refugees 

and asylum seekers into the German labour 

market and society. 

The programme offers three levels of training: 

beginner, intermediate and advanced. In 

addition, trainees develop their IT core 

competencies (presentation skills, agile project 

management, and development), soft skills and 

professional network by participating in 

conferences and company visits. 

Teachers are usually volunteers from the tech 

industry who while teaching technical skills also 

share important insights on the industry and 

the practical applications of theory.  

With around 500 students, the school can take 

a personal approach and help each individual 

find a job according to his/her skills and 

interests.  

An example of a career path is illustrated 

below. 

For more information, please refer to the Best 

Practices section. 

 

Source: Retrieved from https://www.redi-school.org/online-

courses 

 

 Encourage the dissemination of best practices  

In line with the development of a new talent detection and retention methodology/system, 

identified best practices in the field (e.g. TechnofuturTIC) should be widely disseminated 

to encourage the broader up-take of talent detection and retention practices.  

Best practices should be clearly highlighted in the upskilling promotion campaign introduced above. 

By spreading information on innovative solutions and facilitating the exchange of new ideas, the 

talent detection and retention system developed will be continuously challenged and improved.  

 

  

                                                             
48 For more information, please also refer to: ReDI School of Digital Integration, 2019, accessed 05 June, 
<https://www.redi-school.org/> 
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Box 27. Technofutur TIC 49 

Technofutur TIC is a non-

profit organisation which 

offers trainings on IT skills 

for four target groups (i.e. 

employed trainees, educators, students and 

jobseekers).  

The organisation currently offers on-site and 

online trainings in Software Development, IT 

management, Business IT and digital 

marketing. All trainings are offered either by 

training companies and experts from partner 

universities or companies, which are invited by 

Technofutur TIC. The courses are offered at 

three levels of IT readiness: basic, advanced 

and expert. The latter specifically focuses on 

cross-functional skills acquirement in order to 

enable jobseekers to enter the labour market 

for the medium and long term. 

Moreover, new courses are developed in 

collaboration with employers to reflect 

emerging trends in industry. In this context, 

Technofutur TIC also provides trainings in 

resume writing and digital identity, as well as 

offering job interview simulations. The 

programmes usually last from six to eight 

months and might end with an internship of 

four to six weeks as well as a recommendation 

to obtain formal education.  

Technofutur TIC provides trainings to around 

350 jobseekers per year and in 2018, 74% of 

the jobseekers have reintegrated into the 

workforce. The success of the initiative is based 

on a partnership model between (1) the local 

employment agency, FOREM, which mainly 

funds the action and offers additional support 

to the unemployed, (2) sector federation 

Agoria, which relays the needs of employers, 

(3) two Universities (UC Louvain, ULB), which 

guarantee the scientific content of the training 

programs and (4) the Unions (Setca, CNE), 

which support the overall initiative from a 

worker perspective.  

For more information, please refer to the Best 

Practices section. 

 

 Encourage talent development and detection among women 

EU, national and regional efforts should pay special attention to targeting demographics that until 

today have received less support. Female talent, especially, should be increasingly 

encouraged and supported in its development of high-tech t-shaped skills. Currently, 

women outnumber men by 10 to 7 in occupations with high risk of automation50. Simultaneously, 

men outnumber women in high digitalisation jobs and the female employment share in IT 

occupations continuous to fall.  

Moreover, based on the latest data available from LinkedIn, the WEF further assessed that only 

22% of AI professionals globally are female, compared to 78% that are male. This represents a 

gender gap of close to 72%51. While slight variations can be noted across the countries assessed, 

female representation in AI does not surpass 28% in the best case (e.g. Italy, Singapore, and 

South Africa). Sadly, the gender gaps noted in the AI field reflect broader gender gaps within 

specialisations in Science, Technology, Engineering and Mathematics (STEM). 

Programmes dedicated to the detection of female high-tech talent thus need to be introduced to 

tap into this under developed talent pool. Women in STEM need to be given the opportunity 

to continuously expand their knowledge and to keep expanding their talents. Dedicated 

talent detection and retention systems should thus be envisioned and implemented. 

  

                                                             
49 For more information, please also refer to: Technofutur TIC, 2019, accessed 05 June, <http://www.technofuturtic.be/ > 
50 https://iwpr.org/publications/women-automation-future-of-work/ 
51 https://www.weforum.org/reports/the-global-gender-gap-report-2018 
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Box 28. European Centre for Women and Technology 52 

The European Centre for Women and 

Technology (ECWT) is a multiple stakeholder 

partnership consisting of more than 130 

organizations and a significant number of 

individuals from governments, business, 

academia, and non-profit sectors with high-

level expertise in women in technology 

development. It aims at increasing the number 

of girls and women in STEM and integrating a 

critical mass of women in the design, research, 

innovation, production, and use of ICT in 

Europe. Additionally, the European Network for 

Women in Digital aims at enhancing women's 

participation in digital studies and occupations 

across the EU. 

ECWT helps organizations to find the best 

talents and helps girls and women to match 

their career lifecycles with industries needs 

through providing a community of excellence, 

leveraging resources and research, presenting 

and rolling out best practices, innovative 

actions and services and benchmarking and 

measuring impact. 

ECWT functions as the European Regional 

Single Point of Contact, the first of Ten Regional 

Centers established upon the initiative of the 

International Taskforce on Women and ICTs 

(ITF). 

The ECWT implements its strategy through the 

National Point of Contacts (N-PoCs) established 

in Member States and other European countries 

functioning as a national platform of multi-

stakeholders supporting women's full 

participation in the knowledge based economy 

and the implementation of the Commission's 

Digital Agenda and the Europe 2020 strategy. 

 

Source: Retrieved from http://ecwt.eu/en/key-priorities 

 

 Introduce the concept of “Lifelong Learning Centres” 

A further solution to the continuous encouragement and development of talent might represent 

the introduction of “Lifelong Learning Centres” which would be similarly accredited to 

Business Schools and would concentrate on the provision of high-tech t-shaped skills. Any 

organisation could apply and seek funding from both private and public actors. Contrary to 

traditional educational bodies, “Lifelong Learning Centres” would be flexible in the provision of 

their courses and could allow students to go back to school throughout their working life without 

having to deal with the requirements and eligibility criteria demanded by the traditional academic 

system. Instead of basing their assessment of possible candidates on their previous degrees or 

certifications, these schools would be open to everyone sufficiently motivated to gain new skills.  

Initially, the introduction of “Lifelong Learning Centres” could be supported by a significant funding 

effort at EU-level to spread the European spirit and facilitate the exchange of knowledge. At the 

same time, these funds would directly serve the development of new innovative teaching systems 

that might ultimately revolutionise the education system. In a second instance, EU funding could 

progressively be replaced by private and public funding to liberate these EU funds for further 

upskilling initiatives.  

  

                                                             
52 For more information, please refer to: ECWT, 2019, accessed 06 June, <http://www.ecwt.eu/en/home> 
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SECTION IV – BEST PRACTICES  
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 Module 9 – Communication at all levels 

The public still has very limited awareness of the growing skills gap marking the European 

workforce and labour market, and the ensuing impact on the continued competitiveness of Europe’s 

industry. 43% of Europeans still do not have basic digital skills53. 

While awareness for the need to upskill their workforce is rising among CEOs, many SME owners 

still offer few training or upskilling opportunities to their employees. Only 21% of businesses 

training budgets are dedicated to the development of digital skills54. 

A comprehensive communication strategy and campaign will be necessary to ensure the wider 

uptake of upskilling initiatives and programmes across Europe. The public needs to have a clear 

understanding of the changes affecting the local labour market and the skills that will be required 

to ensure their continued employability.  

 Launch of a dedicated promotion campaign to highlight the tools, trainings and 

jobs available  

At EU-level, a dedicated promotion campaign under a common umbrella and branding 

could be envisioned. A high-level awareness raising campaign could be launched, highlighting wider 

EU trends and underlining the EU funding mechanisms available to support companies and 

individuals in their upskilling journey. The Erasmus+ branding can serve as inspiration when 

developing a well-known high-tech skills promotion campaign. Further strong synergies are 

possible with the European Vocational Skills Weeks, which promote the development of vocational 

skills across Europe and have been widely introduced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                                                             
53 https://ec.europa.eu/digital-single-market/en/human-capital 
54 https://www.eib.org/attachments/efs/economic_investment_report_2018_key_findings_en.pdf 
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Box 29. Erasmus+ 55 

Erasmus+ has long been considered a best 

practice in terms of branding and disseminating 

an EU programme or initiative. The programme 

acts as an umbrella brand for all education, 

training, youth and sport initiatives in the EU.  

Even within the website, the distinct visual 

identity reflects the objectives of the 

programme. The website also includes multiple 

explanatory videos, tools and supporting 

information. 

The effective dissemination of the programme’s 

opportunities has resulted in a wide use of 

student mobility, training, and not only, from 

which around 2.3 million people benefited by 

January 2018. 

Erasmus+ has been effective not only in 

realising its objectives, but also to improve 

European citizens’ attitudes towards the EU in 

general. 

 

Source: Retrieved from https://ec.europa.eu/programmes/erasmus-plus/anniversary/resources 

 

Moreover, an interactive platform allowing for the widespread dissemination of tools, trainings 

and jobs available across Europe could be developed and launched. By collecting all basic 

information on a common platform, valuable knowledge relating to the growing skills gap marking 

Europe and potential solutions would be facilitated and easily shared among the public. This 

platform could also facilitate communication among regional and national leaders to increase the 

attractiveness of labour mobility schemes and tackle skills shortages/surpluses in particular 

territories. Best practices could thus be widely shared between Member States and cross-regional 

collaboration simplified.  

 

 

 

  

                                                             
55 For more information, please refer to: Erasmus+, 2019, European Commission, accessed 05 June, < 
https://ec.europa.eu/programmes/erasmus-plus/node_en> 
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Box 30. European Vocational Skills Week 56 

European Vocational Skills Week is an initiative 

that aims to promote vocational education in 

the EU. The weeklong series of events 

organised across Europe range from open doors 

and information campaigns to conferences and 

exhibitions.  

Besides the regional events, high-level 

discussions take place in a European city, as 

well as the VET Excellence Award. The contest 

awards best practices in various categories and 

thus helps disseminate good practices as well 

as foster innovation in the VET sector.  

 

Source: Retrieved from https://ec.europa.eu/social/vocational-

skills-week/sites/evsw/files/evsw_-_summary_leaflet_2018.pdf 

 

 Definition of a national communication campaign to release all public and 

private initiatives  

At the national, regional and local levels, the vision, strategy and tools developed should 

be widely communicated among the public and industry leaders to boost digital transformation 

and industrial modernisation. By raising awareness on existing infrastructures, education and 

training offerings, as well as benefits to individuals, employers and industry, the operationalisation 

of the Skills for Industry Strategy 2030 will be simplified and sped-up.  

 

In line with the EU-wide communication campaign addressed above, the national 

communication campaign should highlight national particularities and industries. 

National and regional skills trends should be underlined and local programmes and funding 

mechanisms widely disseminated. Furthermore, information on public and privates initiatives 

should be easily accessible.  Simultaneously, the trainings available in the region as well as any 

open positions could be shared via national communication platforms.  

  

                                                             
56 For more information, please refer to: European Vocational Skills Week, 2019, European Commission, accessed 05 June, 
< https://ec.europa.eu/social/vocational-skills-week/> 



      
 
 
 
 

 
   103 
 

3.3. Results of the survey 

 Aim of the survey  

The aim of this survey was to include all stakeholders in the development of the final 

recommendations and give them opportunity to share their final input following the high-level 

Conference on Skills for Industry Strategy which took place on June 18-19, 2019.  

 

 Structure of the survey 

 

The survey addressed the key recommendations of the 9 modules presented above. It asked all 

participants to assess the usefulness of the recommendations proposed to the implementation of 

a common vision for a Skills for Industry Strategy, and to indicate the 3 key recommendations 

they believe to be of the highest priority to the successful implementation of said strategy.  

To facilitate the comparison of the usefulness of the recommendations presented, the average 

usefulness score of each recommendation was calculated. 

Finally, participants were given the opportunity to share their qualitative assessment of the 

recommendations proposed and to communicate any additional feedback or reflections that should 

be taken into consideration to ensure the successful implementation of the Skills for Industry 

Strategy.  
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 Overview 

 

 Overall assessment 

Overall, the feedback collected supports the findings of the previous reports and the qualitative 

feedback converged from stakeholders throughout the study. All recommendations were 

assessed as useful and should influence the development of a common Skills for Industry 

Strategy.  

The 3 most useful recommendations as identified by the respondents were the following:  

● Develop new partnership models 

● Definition and implementation of Territorial Skills Strategies  

● Set-up of a one-stop-shop  

These recommendations gathered the support of most stakeholders and should be further explored 

during the implementation process of the Skills for Industry Strategy. At the same time, to further 

assess the key recommendations that have been identified as of particular interest, respondents 

were asked to select the 3 recommendations that should be given the highest priority. These 

were the top 3 recommendations selected:  

● Definition and implementation of Territorial Skills Strategies 

● Develop new partnership models 

● Adapt curricula offered to market needs to ensure employment 

Interestingly, the top 3 most useful recommendations do not entirely align with the 3 

recommendations of highest priority. While ‘Set-up of a one-stop-shop’ has been identified as 

highly useful by survey participants, respondents only rated this recommendation as the 7th most 

urgent among the 14 recommendations presented. Instead, the ‘Adapt curricula offered to market 

needs to ensure employment’ was underlined.  

Overall the findings of the survey highlight the need to develop curricula that meet market needs 

and to encourage new partnership models that facilitate closer collaboration between private and 

public actors as well as facilitating the development of state-of-the-art trainings/curricula. These 

efforts should be integrated into Territorial Skills Strategies to ensure the implementation of 

comprehensive upskilling and reskilling programmes at the city, regional, national and EU-level. 
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Figure 1: Usefulness score and priority   
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 Assessment by usefulness 

 

Taking a deeper look at the usefulness of the recommendations developed, the results of the 

survey confirm that all recommendations suggested will be helpful to the successful 

implementation of the Skills for Industry Strategy. 10 out of 16 recommendations scored a 

‘usefulness score average’ of above 4, with the overall average of all recommendations being 4.04. 

 

Figure 2: Average usefulness score per recommendation 

 

 

As mentioned above, the 3 most useful recommendations were the following:  

● Develop new partnership models 

● Definition and implementation of Territorial Skills Strategies  

● Set-up of a one-stop-shop  

The review of the current educational and training system thus remains of high interest to the 

public and has been identified as highly useful to the successful implementation of a common vision 

for the Skills for Industry Strategy. At the same time, the definition and implementation of 

Territorial Skills Strategies uniting all upskilling and reskilling efforts under a common vision would 

facilitate the development of training curricula and partnership models that align with the overall 

objectives defined. A one-stop-shop providing all available information on funding, skills trends 

etc. would facilitate interactions between stakeholders and support the development of new 

partnership models.   

 

 Assessment by priority 

By assessing the urgency of the recommendations suggested, an initial indication of the actions to 

be prioritised can be given. Respondents thus believe that these recommendations should be 

implemented in a first instance and should receive particular attention when discussing the wider 

implementation of the Skills for Industry Strategy. According to the responses received, the 

following recommendations should be urgently implemented:  

● Definition and implementation of Territorial Skills Strategies 
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● Develop new partnership models 

● Adapt curricula offered to market needs to ensure employment 

The adaptation of curricula to market needs has been identified as particularly urgent, which aligns 

with the findings of the previous studies regarding the misalignment of the trainings and education 

programmes available with market needs. Only by joining forces can new training methodologies 

be established and the provision of curricula expanded. Industry leaders need to invest in the 

overall skills development of Europe’s workforce to guarantee the sufficient availability of talent 

necessary to drive in-house innovation.  

 

Figure 3: Prioritization of the key recommendations proposed57 

 

  

                                                             
57 Please note that in order to classify the key recommendations between the 14 under scrutiny, the respondents could 
choose 3 options each. Therefore, in such a case, the total number of answers is the 300% of the respondents.  
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 Detailed review of the key recommendations addressed  

This section offers a detailed look at the feedback collected for each recommendation and will 

underline the qualitative results received. First, a short description of the recommendations will be 

presented, followed by the assessment of the results received.  

 

 Appointment of Skills Leaders 

Throughout the course of the study, the need for ‘Skills Champions’ and a dedicated leadership 

was repeatedly underlined. The successful design and implementation of a skills for industry 

strategy requires the mobilisation of skills leaders/champions to efficiently coordinate activities at 

city, regional, national and EU-level (connecting academic, business, public and 

community leaders). This will result in strong partnerships, commitments and a clear governance 

structure. Yet, our research has shown that few actors feel responsible and/or accountable for 

providing a territory with the right skills.  

Figure 4: Appointment of skills leaders - usefulness rating 

 

Survey participants confirmed this assessment by rating this recommendation with an average 

usefulness score of 3.86. More than 89% of the respondents consider the appointment of Skills 

Leaders “Useful” to efficiently coordinate activities. Participants also underlined the need for 

concrete action plans that will facilitate the objective implementation of skills strategies across 

all territories. Skills Champions need to have clearly defined objectives to meet and need to offer 

actionable guidance on how to implement comprehensive upskilling and reskilling strategies. 

Leadership at the city, regional, national and EU-level need to be aligned and supported by a 

diverse team including representatives from industry, the traditional educational system, trade 

union spokespersons, as well as local cluster representatives. Public-private collaboration is 

seen as crucial to the successful implementation of territorial skills strategies and should be 

highlighted. Global as well as market leaders need to join forces and co-create comprehensive 

skills strategies. At the same time, elected ‘Skills Champions’ need to actively support the 

development of a diverse and inclusive workforce. 

 

 Set-up of Territorial Skills Councils  

In line with the identification of ‘Skills Champions’, Territorial Skills Councils should be introduced 

to support the leadership in developing and implementing scalable and sustainable up/reskilling 

actions. In this respect, the main objective of the Territorial Skills Councils would be align the 

efforts of all leaders involved to ensure the setting-up of relevant partnerships with key 

stakeholders and the development and implementation of a comprehensive and holistic territorial 

skills strategy. 
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Figure 5: Set up of territorial skills councils - usefulness rating 

 
 

With an average usefulness score of 3.85, this recommendation has been assessed as useful 

to the implementation of a Skills for Industry Strategy. Territorial Skills Councils would facilitate 

the coordination of all stakeholders involved in the design and implementation of territorial skills 

strategies. Respondents pointed out the need to ensure the Territorial Skills Councils remain agile 

in their structure and the administrative burden put on them remains light. At the same time, 

existing institutions/bodies active in the field should be included and/or restructured to integrate 

their knowledge/experience into the newly formed Territorial Skills Council.  
 

 Definition and implementation of Territorial Skills Strategies 

To strengthen the competitiveness of Europe’s industry and foster the creation of new jobs, 

efficient territorial re/upskilling strategies need to be developed and implemented consistently at 

all levels. Member States/regions/cities should be encouraged to develop comprehensive territorial 

skills strategies including measurable objectives, commensurate resources and clear deadlines. 

These skills strategies should be developed in line with the territory's economic, industrial, smart 

specialisation and innovation strategies. 
 

Figure 6: Definition and implementation of territorial skills strategies - usefulness ratings 

 

 

This recommendation was rated the second most useful and urgent recommendation by survey 

participants, thus confirming the imperative need for territorial skills strategies. An 

important point underlined by all respondents is the need to directly include SMEs in this process 

to ensure their particular needs are included in the respective skills strategies. At the same time, 

a common framework enabling the assessment of territorial skills strategies across all Member 

States should be considered. This would facilitate the objective assessment of up/reskilling efforts 

among Member States and could serve the identification of best practices.  
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 Increased cross-border collaboration 

The successful development and implementation of territorial skills strategies will rely on increased 

cross-border collaboration. Considering the rapid transformation of sectors and global value chains 

as well as demographic changes, increased cross-border collaboration is necessary to expand on 

existing synergies between regions and facilitate the active implementation of large-scale upskilling 

and reskilling strategies. Greater collaboration on the provision of training across borders could 

further reduce costs for regions while underlining a common skills vision in Europe. 

 

Figure 7: Increased cross-border collaboration – usefulness rating 

 

 

With an average usefulness score of 4.06, this recommendation has been assessed as useful 

to the implementation of a common Skills for Industry Strategy. Yet, its implementation has not 

been identified as very urgent. This could suggest that leadership should in a first instance focus 

on designing comprehensive skills strategies and only in a second instance engage in extended 

cross-border collaboration. This would ensure national alignment before engaging in skills 

discussions with bordering neighbour member states.  

 

 Set-up of a one-stop-shop 

The re/upskilling of the workforce will require significant financial support at all levels (city, 

regional, national and EU) and rely on both public and private sources. Relevant European funding 

programmes and instruments should be promoted to enable the set-up and implementation of 

territorial re/upskilling strategies. With the rising diversity of funding schemes available, the 

introduction of a one-stop-shop, providing stakeholders with a clear view on all the funds available 

for their skilling needs is recommended. 

Figure 8: Set-up of a one-stop-shop - usefulness rating 

 

Survey participants rated this recommendation among the top 3 most useful recommendations 

with an average usefulness score of 4.31. They also rated it among the top 5 priorities of 
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the Skills for Industry Strategy, thus underlining the importance of the recommendation developed 

to the future implementation of said strategy. Survey participants further underlined the need for 

simplified administrative processes to access funding and a common controlling process. Fewer 

and less complex funding schemes might streamline the administrative process while the one-

stop-shop will facilitate access to information and offer businesses additional support on the 

procedures to respect.  

 

 Development of a new skills funding branding  

A further facilitation of the funding process might represent the introduction of a common 

branding at the city, regional, national and EU-level. ‘Skills funds’ should be easily identifiable 

and promoted under a dedicated umbrella structure.  

 

Figure 9: Development of a new skills funding branding 

 

 

With an average usefulness score of 3.81, this recommendation has been identified as useful 

by survey participants yet of low priority. In line with a dedicated ‘Skills Fund’ a common branding 

might further improve visibility of the funds and support available. However, the development of 

a well-known brand requires time and should not be the key priority of the Skills for Industry 

Strategy.  

 

 Introducing the ‘Individual Lifelong Learning Account’ 

Inspired by existing individual trainings accounts such as the French ‘compte personnel de 

formation’, the ‘individual lifelong learning account’ would be co-financed by contributions from 

employees, employers and public authorities. It would provide individuals with the opportunity to 

build up a lump sum of money that they could use to finance their trainings and continued 

education, in case they lose their job or want to acquire new skills and/or transition to a new 

position/field. 
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Figure 10: Introducing the Individual Lifelong Learning Account – usefulness rating 

 

 

Overall, the introduction of individual lifelong learning accounts was perceived as useful by those 

consulted, with an average usefulness score of 3.98. While not representing a priority of the 

Skills for Industry Strategy, individual training accounts were seen as especially useful if introduced 

in coordination with a guidance/support infrastructure that could assist individuals in selecting the 

right trainings. At the same time, the concept of ‘lifelong learning records’ was introduced. These 

records would provide the beneficiary as well as those co-funding the account greater transparency 

on the individual’s talents as well as his/her training record. 

 

 Incentivise Vocational Education and Training Upskilling 

Throughout the course of the study, the importance of ensuring the highest quality standards in 

education and training has been repeatedly underlined. The creation of new VET programmes and 

online training opportunities needs to be supported to design trainings that allow participants to 

acquire new skills. At the same time, incentives should be offered to extend the amount of training 

available to employees from a couple days a year to, for example, a full-month of intensive training. 
 

Figure 11: Incentivise Vocational Education and Training Upskilling – usefulness rating 

 

 

With an average usefulness score of 4.06, this recommendation has been identified as useful 

to the implementation of a common Skills for Industry Strategy. At the same time, this 

recommendation does not count among the most urgent ones and should thus be addressed 

in a second instance according to the feedback received. An important point underlined by multiple 

participants concerned the additional support to be offered to SMEs. Small businesses might 

struggle with covering the associated costs of extended trainings.  
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 Launch of a dedicated promotion campaign to highlight the tools, trainings and 

jobs available 

A promotion campaign under a common branding should be launched in close cooperation with 

Member States, social partners and key stakeholders to increase awareness on upskilling and 

reskilling solutions as well as funding mechanisms. An interactive platform (linked to the one-stop-

shop mentioned above) allowing for the widespread dissemination of tools, trainings and jobs 

available across Europe could be developed and launched in this context.  
 

Figure 12: Launch of a dedicated promotion campaign - usefulness rating 

 

 

Overall this recommendation was seen as very useful to the implementation of a common Skills 

for Industry Strategy, scoring a 4 usefulness average. Survey participants suggested that 

sectoral communication campaigns at European and regional level addressing employment and 

training opportunities across Europe could be very useful in sectors with relevant mobility. At the 

same time, this campaign would raise the public’s general awareness on skills development, 

lifelong learning as well as on interesting training/job opportunities.  

 

 Develop a new set of quality criteria for VET in line with market needs 

In line with developing new curricula and support the review of VET, a new set of quality criteria 

should be established to allow for the objective assessment of trainings (both on- and offline) 

offered. Quality criteria to be implemented need to be clearly defined and easily understandable 

to facilitate their integration into broader skills development plans. 

Figure 13: Develop a new set of quality criteria for VET - usefulness rating 

 

 

Survey participants agreed with the general usefulness of this recommendation (average 

usefulness score of 3.81) yet found its implementation not a priority. One of the main issues 



      
 
 
 
 

 
   114 
 

many businesses or teachers seem to face concerns the comparison of VET qualifications, especially 

with regards to new jobs/technologies. Common quality criteria could be interesting in this case.  

 

 Build a stronger ECVET as an established certification entity for all players in 

the VET system 

          The relevance and quality of VET across the EU would further benefit from the strengthening of the 

European credit system for vocational education and training (ECVET). It would streamline the 

certification criteria across all Member States and would facilitate the mobility of skilled workers 

as well as the exchange of knowledge and trainings across borders. 

 

Figure 14: Build a stronger ECVET - usefulness rating 

 

 

Survey participants agreed with the usefulness of this recommendation (average usefulness 

score of 3.81) yet did not find its implementation urgent. Further reflections hinted at the need 

to inspire to a credit system that evaluated the added value of the training rather than the time 

spend. The acquisition of skills should drive the quality of the trainings received.  

 

 Adapt curricula offered to market needs to ensure employment 

A comprehensive review of curricula offered and their alignment to industry/market needs should 

be envisioned. Each course/degree offered should be set-up to target specific skills needs of 

industry and the general labour market. 

 

Figure 15: Adapt curricula offered to market needs to ensure employment - usefulness score 
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This recommendation received an average usefulness score of 4.09 and was rated as the 3rd 

highest priority of a common Skills for Industry Strategy. Survey participants underlined the 

need to review the entire educational system and the trainings offered. Some highlighted the 

present lack of inclusive curricula that exclude some populations from gaining the skills needed by 

industry. Close collaboration between education and training bodies with employers needs to be 

strengthened to ensure the trainings offered are relevant to industry needs and provide ‘students’ 

with the skills necessary to continue learning new competences in their workplace. Others 

highlighted that curricula need to be agile and adaptable to the ever-changing skills needs of the 

market. This, however, does not exclude the need for a baseline of skills that all individuals should 

acquire no matter the curricula selected or their field of activity. 

 

 Empower universities to review their curricula rapidly and easily 

In line with the continuous adaptation of curricula, universities and training providers need to be 

given the opportunity to easily and rapidly change the structure and content of the courses offered 

and receive the necessary accreditation. The application process to ensure the official recognition 

of degrees/certificates provided needs to be accelerated, streamlined and when appropriate 

recognised EU-wide. This process should be mindful of the transformation of educational systems 

and thus need to remain open to innovation. 
 

Figure 16: Empower universities to review their curricula rapidly and easily 

 

 

Closely connected to the previous recommendation, survey participants rated the empowerment 

of academic institutions to review their curricula easily as very useful (average usefulness 

score of 4.24) and of relatively high priority (top 5). At the same time, respondents were 

mindful of the complexity and difficulty of changing the accreditation system, suggesting the need 

for a comprehensive long-term strategy in this regard.  

 

 Develop new partnership models 

New partnership models between industry leaders, SMEs and education and training providers 

need to be encouraged to build new learning infrastructures. Industry-led training infrastructures 

would provide learners with the opportunity to gain new skills through practical exercises and the 

active testing of new technologies /systems. 
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Figure 17: Develop new partnership models - usefulness rating 

 

 

The development of new partnership models has been identified as highly useful, with 

respondents rating this recommendation an average usefulness score of 4.41. At the same 

time, the implementation of such a recommendation was categorized as high priority, being 

selected as the top 3 most urgent recommendations to implement. Respondents highlighted 

the speed with which technology is developing and suggested that industry leaders and academic 

institutions should consider collaborating in dedicated co-financed labs. At the same time, many 

mentioned the need for industry leaders to think outside their limited interest (or limited to their 

products) and to invest in overall skills development.  

 

 Encourage talent development and detection among women 

EU, national and regional efforts should pay special attention to targeting hidden talents and 

demographics that until today have received less support. Female talent, especially, should be 

increasingly encouraged and supported in its development of high-tech T-shaped skills (combining 

both technical and soft skills). Actions dedicated to the detection of female high-tech talent should 

be introduced at an early stage to tap into this under developed high-tech talent pool.  

 

Figure 18: Encourage talent development and detection among women - usefulness rating 

 

 

With an average usefulness score of 4.04, this recommendation has been assessed as useful 

by survey respondents, yet of lower urgency. Many highlighted the need for inclusive curricula, 

at an early age. At the same time, these efforts should not be limited to female talent, but should 

also engage immigrants, refugees, and those with special needs. Everyone should have access to 

good education and trainings that will provide them with the skills necessary to belong to today’s 

workforce.  
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 Introduce the concept of “Lifelong Learning Centres” 

 
The modernisation of education requires the re-invention of the educational system. “Lifelong 

Learning Centres” could be introduced in this respect. They would concentrate on the provision of 

high-tech T-shaped skills and be flexible in the provision of their courses. They would allow learners 

to go back to school throughout their working life without having to deal with the requirements 

and eligibility criteria demanded by the traditional academic, thus facilitating lifelong learning.  
 

Figure 19: Introduce the concept of 'Lifelong Learning Centres' - usefulness rating 

 

 

Overall, respondents rated this recommendation as useful, giving it an average usefulness 

score of 4.203. Yet, it should not be seen as a priority of the Skills for Industry Strategy. One 

interesting opportunity mentioned by respondents concerned the possible integration of public 

libraries into the development of Lifelong Learning Centres. This reflection could be further 

developed during the implementation of the Skills for Industry Strategy. 

 

 Conclusion 

Overall, the findings of the survey support the recommendations developed throughout the course 

of the study. All recommendations have been identified as useful and should thus be included in 

future discussions on the implementation of the Skills for Industry Strategy.  

Three recommendations in particular should be further developed and implemented, these focus 

specifically on the adaptation of the education and training realm to actual market needs; closer 

collaboration between public and private actors to develop new curricula and learning 

infrastructures; and the definition and implementation of territorial skills strategies to ensure the 

cohesiveness of the upskilling and reskilling efforts made. 

The findings of the survey reiterated the need for a comprehensive Skills for Industry Strategy to 

strengthen the competitiveness of Europe’s industry. They also demonstrated the involvement of 

all stakeholders consulted in ensuring the development of a successful up/reskilling strategy. This 

present engagement and motivation should be used at its fullest potential to advance the definition 

and subsequent implementation of the Skills for Industry Strategy by 2030 and beyond.  
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SECTION IV – BEST PRACTICES  
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Figure 14. The key characteristics of the EU 2030 High-Tech Skills Vision 

 

 

 Strategy alignment – the extent to which the case study can inform policy-making 

at different policy-making levels and stakeholder groups. 

 

Figure 15. Skills for Industry Strategy 2030 Policy Recommendation Modules 

 

 

The Skills for Industry Strategy 2030 comprises various modules aiming to address different 

questions. Currently proposed modules are distributed around the following key questions: 

 

 What is to be formulated by the policy? 

 Who are the beneficiaries and the stakeholders responsible for the implementation of 

the policy? 

 How is the policy to be implemented? 

 When is the policy to be delivered? 

 What is the expected impact of the policy? 

 

 Overview of best practice cases selected 

 

Following the methodology and selection criteria described below, 20 best practices were identified 

that will serve as food-for-thought and inspiration for other actors interested in developing 

dedicated skills strategies. In line with the EU 2030 High-Tech Skills Vision, special attention has 

been paid to selecting best practices that break with traditional ‘silo’ organisational 

structures and encourage transversal activities. The best practices selected thus all 
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encourage active collaboration between different actors, may they be private, public, clusters, 

major industry leaders or triple helix. Moreover, as both business initiatives and clusters focus on 

specific sectoral challenges, they have been regrouped under the ‘cluster’ category. Finally, to 

ensure the continued growth and competitiveness of Europe’s industry, new innovative and agile 

skills initiatives will need to be launched.  

Table 1. Overview of Best Practices Selected 

Best Practice  
Member 

State 
Region City Cluster 

Airbus - Engineer of the Future & AGUPP x    

Allianz Industrie 4.0 and the Lernfabriken 4.0  x  x 

Associazione Fabbrica Intelligente Lombardia (AFIL)  x  x 

Bosch Centre for Artificial Intelligence  x    

Brainport Development  x   

Bridge - Building the Right Investments for Delivering 

a Growing Economy’  
 x x  

Cisco Networking Academy x    

IBM Skills Academy x    

IMEC academy  x    

Luxembourg Digital Skills Bridge  x    

Portugal – Building a National Skills Strategy with the 

OECD Centre for Skills  
x    

Prompt  x    

ReDI School of Digital Integration   x  

SEMI    x 

Silicon Europe - The European cluster alliance for 

innovative electronics & software technologies 
 x  x 

Skillnet Ireland x    

Skills for Londoners Strategy    x  

Technofutur TIC   x   

The 6 Aike (Cities) Strategy   x x  

The Business and Shared Services Centre – Centro de 

Negócios e Serviços Partilhados (CNSP) 
  x x 
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 The EU 2030 High-Tech Skills Vision alignment 

 

Airbus’ skills vision, as well as AGUPP’s activities, excel on these particular EU High-Tech Skills 

Vision dimensions: 

Inclusive – Airbus acknowledges the role of diversity, and targets a multi-cultural, gender-equal 

labour force, which offers the same opportunities for development and employment to all 

categories of students. 

Participatory – The vision and its implementation is based on stakeholder consultations, 

particularly with academic partners, butalso includes desk research and other expert discussions. 

Inspiring – The whitepaper defines the necessary attributes and skills of the future leaders in 

engineering, which is necessary for a company that takes a forefront role in innovation. This also 

helps the academic partners in becoming more relevant. 

Anticipatory – The vision is forward-looking, setting the agenda for the medium-term, and tries 

to integrate emerging technologies and the corresponding needed skills in their action plan.  

 Key insights for the Skills for Industry Strategy 2030 

This initiative serves as a best practice case for companies aiming to assess their skills needs and 

for defining the subsequent action plan to tackle the gaps observed. This approach can be applied 

to various levels of implementation, actors and industries. With regards to the Toolbox, the 

following points can be highlighted: 

Module Stakeholders 

Companies Universities 

Skills Strategy 

Consult a wide body of stakeholders and 

resources to understand the relevant 

trends 

Develop a skills vision based on well-

defined dimensions and elements 

Contribute extensively to the 

development of the vision 

Help the corporate partners implement 

the strategy at academic level 

Leadership and 

Governance 

Take a leading role in setting up the 

vision and the agenda 

Be proactive in partnering with 

corporates and in implementing the 

agenda 

Industry-led 

training 

infrastructure 

Develop thorough online and offline 

training resources for students 

Offer support in developing the training 

resources 

Integrate these trainings in the curricula 

Communication 
Organise regular communication and 

meetings with the academic partners  
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 Transferability, replicability and scalability 

Given the relatively simple model of cooperation, other companies and universities could partner 

to set a common vision and subsequently train talent: 

Transferability – Companies in industries with emerging skills gaps and talent shortages could 

easily implement strong collaboration networks with universities to address these problems. The 

company would need sufficient financial and human resources to develop a value-adding network 

and to support its continuity. Nevertheless, a one-time skills strategy definition would be highly 

feasible.  

Replicability – Although the initiative may be highly transferable to other contexts, its replicability 

will depend on the resources available. 

Scalability – Given Airbus’ Future Engineer and AGUPP global scope, similar initiatives to define 

company skills strategies and to collaborate with academic institutions to develop the required 

talent, could be considered at the local, regional, national or EU level.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by companies willing to 

create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of an 

alliance with similar initiatives: 

 

 

 

 

Impact 

Level 
Challenges 

High 

Companies need to receive enough support and insights from academic partners to justify 

the efforts made. At the same time, companies will need to freely share their knowledge to 

encourage academic participation. 

High 
The action plan requires a significant amount of resources which limits the feasibility of 

similar initiatives. 

 Medium The defined skills strategy points may be difficult to operationalise at university level. 

Impact 

Level 
Success factors 

High 
This sufficiently large network of partnerships will add value to the activities of all actors 

involved.  

High 
The initiative leverages on existing expertise and insights thus strengthening the 

competitiveness of the sector/industry while identifying existing talent. 

Medium 
The definition of a clear implementation plan encourages a more active participation from 

academic institutions. 
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 Take away messages 

 Private sector organisations have to regularly consult relevant stakeholders to define a skills 

strategy for their company.   

 The elaborated skills strategy can guide all collaboration and promotion activities conducted 

with academic institutions and students. 

 A wide array of activities focusing on innovation and research, trainings, consultation events 

and promotional efforts can contribute to the implementation of the defined strategy. 
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 Allianz Industrie 4.0 – Learning Factories 4.0 

Organisation name State of Baden-Württemberg 

Type of organisation Public / Cluster  

Level of implementation Regional  

 

 Description 

Allianz Industrie 4.0, launched by the State of Baden-Württemberg, is an organisation with the 

aim to share resources and know-how of production, information and communication 

technologies to help businesses in their digital transformation process. Allianz offers a 

platform to promote partnerships. The objectives of this platform are to: (1) provide advice and 

support to SMEs to find their own way into the industrial future, (2) to strengthen innovation 

processes, as well as (3) to encourage collaboration between industries and technological sectors. 

Within the Allianz Industrie 4.0, Learning Factories 4.0 is one of the most prominent and effective 

initiatives. In the context of digital transformation and the subsequent skills gap, the Learning 

Factories are government-backed labs implemented in vocational schools. They have two 

objectives: (1) to teach students and train employees by providing real-life practice 

opportunities; (2) to act as a research factory for demonstrating and testing new 

technologies and approaches. The learning factories have simplified systems, are cost effective 

and have a smaller footprint. They have been established in 16 training centre projects in 

vocational schools across Baden-Wurttemberg, involving 30 vocational schools and 250 companies 

and industrial organisations60. The regional government of the land supports the investment costs, 

the expenses related to teacher trainings, and other associated costs. The estimated budget of the 

initiative is around EUR 6.8 million61. A second call of the development programme was announced 

in 2018, and as a result a further 21 project have been started in February 2019. By autumn 2021, 

they will be integrated into the corresponding education and training programmes of the schools. 

Business enterprises, universities and other institutions as well as business organisations have 

participated in the individual concepts and supported the learning factories. 

For the training part, the learning factories cover three categories of skills: (1) technical skills, 

such as automation, control and programming; (2) transformation skills; and (3) social skills62. 

Modular, digitally-controlled learning systems are used to provide a simple and safe introduction 

to components of industrial manufacturing processes. In addition, an interlinked machine system 

is used to provide training in intelligent production processes on the basis of real industrial 

standards. The labs further serve the additional purpose of acting as ‘showrooms’ or research 

facilities, allowing information and demonstrations about Industrie 4.0 manufacturing technologies 

for companies, particularly SMEs. 

 

                                                             
60 https://www.industrie40.ihk.de/produktmarken/qualifizierung/Die-Lernfabrik-4_0/2736766  
61 http://www.i40-bw.de/de/lernfabriken-4-0/ 
62 Burkhard Schallock, Christoffer Rybski, Roland Jochem & Holger Kohl. “Learning Factory for Industry 4.0 to provide 
future skills beyond technical training”. (2018).  



      
 
 
 
 

 
   128 
 

 The EU 2030 High-Tech Skills Vision alignment 

 

The Learning Factories 4.0 is a representative initiative with regards to the devised Vision, 

particularly on the following dimensions: 

Feasible – The initiative has a clear budget, implementation agenda, and addresses specific skills 

by using a clearly designated training process and procedures. 

Inclusive – By implementing the initiative through regional vocational schools, and by allowing 

SMEs, employees and researchers to make use of the levels of support offered, Learning Factories 

4.0 target different audiences with varying levels of skills. 

Participatory – The programme was implemented by the regional government with the support 

of a wide set of stakeholders (e.g.universities and academics, leading companies in the region, 

other associations).  

Inspiring – Implemented at the regional level, Learning Factories 4.0 ensure that the skills needs 

ot the local economy are met, thus contributing to the further economic development of Baden-

Württemberg. 

Anticipatory – By focusing on the implementation of emerging technologies and applications, the 

talent pool developed will ensure the continued competitiveness of industry and facilitate the 

anticipation of changes in the sector. 

 Key insights for the Skills for Industry Strategy 2030 

The target groups of Learning Factories 4.0 are: (1) engineering apprentices in dual training 

courses, (2) participants in technical training courses, continuing education courses and training 

courses offered by medium-sized companies. Government, companies and universities thus 

assume a defined set of responsibilities: 

Module Stakeholders 

Government Companies Universities 

Talent 

detection and 

nurturing 

system 

Elaborate new training 

methodologies that 

correspond to emerging 

technological needs 

Contribute to the trainings 

by offering real case 

studies and applications 

Integrate the trainings in 

vocational training 

curricula 

Industry-led 

training 

infrastructure 

Support the integration of 

new teaching methods and 

emerging topics, such as 

Industry 4.0, in VET 

Integrate VET in more 

forward-looking topics and 

areas 

Offer students in VET 

enough theoretical support 

in these emerging 

technologies 

Funding 

Support the 

implementation of such 

labs with enough funding 

and consider increasing 

the budget in case of 

success 
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 Transferability, replicability and scalability 

The following points might be considered to assess the transferability, replicability and scalability 

of this best practice:  

Transferability – Similar initiatives may be implemented in different regions and targeting 

differing industries.  

Replicability – The replicability of the programme heavily depends on the active leadership of the 

region and the presence of businesses with sufficient expertise to encourage the exchange of 

knowledge.  

Scalability – The initiative could be implemented at national level if a unifying target area has 

been clearly defined and a strong collaboration between government, academia and industry is 

possible. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by public authorities 

willing to set-up a similar initiative: 

Despite these challenges, several success factors are likely to increase the success rate of an 

alliance with similar initiatives: 

 

 Take away messages 

 Regional authorities can establish and finance innovative vocational trainings systems, 

based on new emerging Industry 4.0 principles. 

 Strong collaboration with education organisations and private sector ensures the wide 

implementation and use of the labs. 

 A simulation of the real working environment helps train not only technical skills, but also 

social and transformation skills. 

  

Impact 

Level 
Challenges 

High 
The large variety of skills to be developed through the learning labs can lead to 

complications at the organisational (teaching) level. 

Medium 
The offered trainings need to be aligned with the actual future applications of the 

methods/systems in the final workplace. 

Medium SMEs need to be convinced of the added-value their participation to thee labs will create.  

Impact 

Level 
Success factors 

High The Learning Factories allow for the combination of theoretical with practical training. 

High 
The active implication of businesses ensures a sufficient number of real practical cases to be 

tested by the students. 

Medium The trainings are given by actual users of the methods/systems in question.  

Medium A sufficient number of companies use the labs which generates useful knowledge. 
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Inspiring – The initiative has the aim to increase Lombardy’s competitiveness at both national 

and European level, as well as to support the innovation processes that can lead to sustainable 

growth for companies. 

Excellence – Even though Lombardy is one of the leading Italian regions in economic 

competitiveness and innovation, AFIL nonetheless helps materialise projects that can boost the 

region’s status at European and global level. 

Anticipatory – AFIL focuses on smart manufacturing innovation, which covers elements from the 

Circular Economy, Industry 4.0 and other emerging themes that are likely to require new skills and 

new capabilities to be developed by companies. 

 Key insights for the Skills for Industry Strategy 2030 

The AFIL initiative can inform policy-making at the following levels and for the respective 

stakeholders: 

Module Stakeholders 

AFIL Companies Universities Government 

Skills 

Strategy 

Define, together 

with the other 

stakeholders, a 

roadmap of 

priorities 

Participate in 

crafting an agenda 

for addressing new 

technologies 

Participate in 

crafting an agenda 

for addressing new 

technologies 

Participate in 

crafting an agenda 

for addressing new 

technologies 

Funding 

Access state and 

EU funds to 

implement projects 

Participate in 

funding relevant 

projects 

 

Contribute to the 

financing of 

projects 

Leadership 

and 

governance 

Take a coordinating 

role in managing 

the network 

   

 

 Transferability, replicability and scalability 

Given the collaboration structure, AFIL grants successful applications in other EU regions and 

industries. This is based on the following assessments: 

Transferability – A similar structure and agenda setting can be implemented at the initiative of 

other regional governments willing to push the competitiveness of a particular sector. 

Replicability – Replication of this association and its programme could be possible in a context 

with enough universities, research centres and companies that contribute to a certain level of 

innovation in an industry. 

Scalability – The initiative may be scaled up to national and European level, as long as regional 

specificities remain at the heart of the efforts made. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 
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Despite these challenges, several success factors are likely to increase the success rate of the 

initiative: 

 

 Take away messages 

 Regional authorities can initiate similar platforms for collaboration and catalysing innovation 

in line with the regional specialisation strategies, especially for SMEs. 

 Besides improving local competitiveness, the cluster can take part in cross-national projects 

to achieve its goals and foster wider collaboration.  

 More bottom-up initiatives can be combined with top-down strategy creation and innovation 

to meet the needs of both industry and government. 

 

  

Impact 

Level 
Challenges 

High 
Companies need to be convinced of the added value their collaboration and exchange of 

knowledge will bring to their business as well as the regional industry. 

High 
Industry and regional needs have to be aligned and a common strategy be developed to 

address the challenges observed. 

Medium 
Working with SMEs can be difficult given the management’s more stability-focused mind-

set. 

Impact 

Level 
Success factors 

High 
By collaborating and joining forces, new innovative projects can be developed and 

implemented. 

High 
Increased regional stakeholder involvement facilitates collaboration and ensures the 

implementation of long-lasting improvements. 

Medium 
Collaboration with other clusters can enhance the knowledge transfer and added value of 

the cluster. 
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In terms of skills and talent development, the programme and these initiatives support the 

development of experts on AI, as these PhD students benefit by working with both academia 

and industry to advance their research. Moreover, from Bosch’s side, the employees also have 

the opportunity to develop their skills and expertise in AI, contributing to a lifelong learning 

aspect. This creates a basis for forming more expert on AI and machine learning on both sides. 

 The EU 2030 High-Tech Skills Vision alignment 

 

BCAI’s objective to advance AI research and its implementation scheme through deep collaboration 

with academic institutions supports some dimensions of the defined Vision:  

Inspiring – The various cooperations in Europe (Delta Lab, Freiburg, Cyber Valley) promote the 

nurturing of AI experts within the EU, thus strengthening Europe’s expertise and competitive 

advantage in the field. 

Excellence – The creation of a research lab in Amsterdam as well as the Bosch-endowed chair at 

the University of Tübingen support the development of relevant expertise in the EU and strengthen 

its competitiveness with respect to the international competition. 

Anticipatory – The programme focuses on advancing state-of-the-art knowledge on AI, which is 

likely to be one of the key industries to define the future competitive advantage of companies, 

regions and countries as a whole. Moreover, BCAI tests potential applied solutions, particularly 

smart mobility and IoT, which again are important emerging industries.  

 Key insights for the Skills for Industry Strategy 

The programme, besides helping advance AI research, indirectly represents a nurturing system to 

develop talent in this field, specifically by supporting both PhD students and Bosch’s employees in 

developing their expertise in AI. The initiative can thus serve as an example for companies and/or 

academic institutions to develop talent in emerging fields.  

Module Stakeholders 

Companies Universities 

Talent 

detection and 

nurturing 

system 

Offer employees the opportunity to work 

and share knowledge with academic 

institutions 

Offer students from partner universities 

the opportunity to work on company-site 

Create curricula and opportunities for 

students to work with industry 

Funding 

Invest in such programmes, as they 

both develop the knowledge base of the 

firm and trains in-house talent 

Consider contributing to research labs, 

possibly by receiving public funding if 

needed 

Industry-led 

training 

infrastructure 

Offer practical cases for researchers  
Be flexible with students working on 

company applications of findings 
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Communication 

Ensure effective communication is held 

with the university in setting up the 

agenda of the common lab/structure 

 

 

 Transferability, replicability and scalability 

Given the relatively simple model of cooperation, other companies and universities could partner 

to advance research and train talent. Implementation would be possible assuming: 

Transferability – The partnership model underlying BCAI is relatively simple, with the company 

providing the necessary funding. Therefore, other companies could implement such alliances. 

However, the common objective should be based on an emerging, complex topic, if the aim of the 

collaboration is to develop world-class knowledge and talent. 

Replicability – Although the initiative may be highly transferable to other contexts, its replicability 

would be rather difficult, as Bosch and the mentioned academic partners are some of the leading 

organisations in the field of AI. Therefore, the partnering organisations have to be leading 

institutions in the respective field in order to create valuable knowledge sharing between experts. 

Scalability –Assuming that the initiating company has sufficient resources at its disposal, similar 

initiatives could be scaled-up to the international level or down-scaled to the regional/city-level.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by companies willing to 

create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of an 

alliance with similar initiatives: 

 

Impact 

Level 
Challenges 

High A sufficient number of universities suitable for collaboration needs to be identified. 

High The developed knowledge may not be applicable outside the company’s operations. 

Medium 
Students and employees need to interact sufficiently to facilitate the exchange of 

knowledge. 

Impact 

Level 
Success factors 

High 

The close collaboration between research students and experts active in the field might lead 

to the identification of complementary findings advancing the overall expertise of all actors 

an industries targeted. 

High 
Students that receive sufficient support will inevitably contribute to the production of new 

knowledge and advance the competitiveness of the industry. 

Medium 
Motivated employees that are willing to exchange their knowledge with students will benefit 

from new inspiration and the latest academic findings. 
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 Take away messages 

 Companies willing to expand their knowledge base can collaborate with academic 

institutions to research advanced, emerging systems/technologies. 

 This collaboration is two-way since it supports the development of future experts in the 

respective field but also trains current company employees. 

 The programme has to include both academic and practical components, with the latter 

being offered by the company. 

 Such a collaboration between leading companies and universities can generate sufficient 

world-class knowledge and innovation. 
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 Transferability, replicability and scalability 

Given the success of the model and its overarching view on developing a region, Brainport 

Development grants successful applications in other EU regions. This is based on: 

Transferability – The partnership model underlying Brainport Development, namely the Triple 

Helix, could be successfully applied in other settings. Bringing together the needs of industry and 

expertise of universities could be beneficial to other European regions. The requirement would be 

a significant number of corporates and universities that could exchange valuable knowledge and 

create added value for the region. 

Replicability – The initiative is highly replicable in other countries. The enabling conditions would 

require a strong willingness of companies and education institutions to cooperate and share 

knowledge, sufficient governmental support, and the identification of areas of potential 

competitiveness for the region. 

Scalability – A similar agency could be organised at national level. Nevertheless, the coordination 

required would be higher and more complex, with significant resources having to be dedicated to 

management, communication and expertise development. In terms of defining a skills strategy, a 

similar initiative could be envisioned at national level.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of an 

agency with similar initiatives: 

 

 

 

Impact 

Level 
Challenges 

High 
Organisations may not clearly understand the value of cluster memberships which would 

require a significant amount of communication among different stakeholders. 

High 
Companies often underestimate the importance of trust-building and cooperation which will 

require a shit in mind-set. 

Medium Significant time may be needed for clear member benefits to develop. 

Impact 

Level 
Success factors 

High The identified action points of strategies, including skills, can be implemented at once. 

High 
Cluster managers can build a strong community while gaining in-depth knowledge of the 

industry. 

Medium Proximity enables increased interaction which again favours a regional approach. 

Medium 
The active contribution of each member to the initiative increases commitment levels and 

encourages continued support.  
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 Take away messages 

 Clusters can support leading regions in specific industries to enhance cooperation and 

knowledge transfer. 

 By having a helicopter-view on the entire region’s economic activity, development agencies 

can work with the relevant stakeholders, namely companies, universities and the 

government, to define a regional skills strategy.  

 All stakeholders need to commit to the formulated strategy and the subsequent action 

points in a concerted approach. 
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Responsive – The initiative excels in being socially responsive. By targeting Rotterdam Zuid, 

BRIDGE focuses its efforts on a disadvantaged region whose students require greater support to 

acquire the skills required by industry and thus ensure their future employability.  

Anticipatory – BRIDGE is forward-looking by encouraging careers in sectors with high-growth 

potential, such as tech, health and logistics.  

 Key insights for the Skills for Industry Strategy 2030  

Based on its alignment with the EU 2030 Skills Vision, this best practice case can inform the 

relevant stakeholders on particular dimensions of the Toolbox at city and regional level. Given the 

scope of the programme, the following stakeholders have been identified as key to the 

programme’s implementation: the steering group, employers, city authorities and the schools.  

Module Stakeholders 

Steering group Employers Schools 

Talent 

detection and 

nurturing 

system 

Define a clear intervention 

programme for each 

school 

Monitor and evaluate the 

impact of the 

interventions 

Offer career-start 

guarantees, trainings and 

company visits 

Be open to new initiatives 

Recognise and increase 

the importance given to 

career guidance  

Support teachers in their 

efforts  

Leadership and 

Governance 

Assume leadership and 

encourage school-

employer interaction 

Take an active role in the 

programme 

Be open to implement the 

interventions 

Funding 

Explore sustainable 

financing models beyond 

EU funds 

  

Communication 

Elaborate a dissemination 

strategy to help children 

and inform teachers 

Participate in defining the 

future skills needs 
 

 

 Transferability, replicability and scalability 

Given its alignment with the EU 2030 Skills Vision and the Toolbox, this best practice case serves 

as an example for other cities to facilitate the collaboration between employers and education 

institutions with the goal to guide and help pupils in choosing their career paths: 

Transferability – The model and interventions can be transferred to other contexts and tailored 

to local stakeholders, socio-economic distributions and leading industries. 

Replicability – Other cities and regions might consider introducing similar initiatives given the 

necessary support and collaboration between government actors, schools and employers.  

Scalability – Given the regional embeddedness and resource-intensiveness of the initiative, this 

best practice can best be implemented at local (city) or regional level.  
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 Potential challenges and success factors for implementation 

To be able to implement a similar initiative, several success factors and potential challenges have 

been identified.  

Based on the most recent evaluation reports, the following challenges have been observed: 

Impact 

Level 
Challenges 

High 
Monitoring and impact evaluation is difficult given the variety of interventions and 

engagement levels of schools to assess. 

High 
Difficult to implement without a financially viable model, which may limit long-term 

implementation. 

Medium 
Stakeholders, especially schools and employers, may not be willing to fully commit and 

their active participation might thus be limited at instances. 

Medium 
Coordination across stakeholders requires significant human resources and efficient 

communication strategies. 

 

Besides addressing such challenges, some success factors have been identified: 

Impact 

Level 
Success factors 

High 
Significant investment in improving relationships between schools and employers which leads 

to long-term improvements in career guidance. 

High 
Investments in teachers’ qualifications which increases their motivation to guide children and 

inevitably results in a better support system for students. 

Medium Design of an effective and convincing career guidance model. 

Medium 
Ensure higher employer buy-in in such programmes which will encourage the further reform 

of the vocational training system. 

 

 Take away messages 

 Municipalities should be encouraged to create associations that enhance the collaboration 

between industry and education institutions. 

 Career guidance and trainings have to be offered at an early stage and schools supported 

in implementing new methodologies. 

 Youth from disadvantaged groups should be increasingly included in the ongoing 

re/upskilling process. 
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Participatory – The programme collaborates with other companies, government agencies and 

educators around the world, creating a participatory community where stakeholders contribute and 

benefit. 

Inspiring – The programme has a wide impact on encouraging high-potential careers. 

Responsive – Being part of Cisco’s CSR efforts, the Networking Academy represents an effort of 

the company to contribute to social development by focusing on skills development and addressing 

the skills gap in the IT sector. 

Excellence – Based on Cisco’s expertise and resources, the Academy is able to provide world-

class, career-ready knowledge and experience. 

Anticipatory – The course catalogue is updated in line with the future needs of industry (but also 

for non-IT students in health care, infrastructure, legal tech), ensuring the provision of state-of-

the-art trainings. 

 Key insights for the Toolbox 

The initiative’s success can help other programmes by providing insights on the following Toolbox 

modules: 

Module Stakeholders 

Cisco Networking 

Academy 

Universities/vocational/ 

secondary educational 

institutions 

Other companies, state 

authorities 

Talent 

detection and 

nurturing 

system 

Liberate the necessary 

resources to offer relevant 

courses and encourage 

lifelong learning 

Encourage the 

participation of students 

to innovative training 

concepts/methods  

Support the development 

of new training 

methods/concepts  

Funding 

Invest in the development 

of trainings and the skills 

of employees/students 

Accept collaboration as 

the programme is offered 

for free 

Support the provision of 

new training programmes 

at city, regional, national 

level 

Leadership and 

governance 

Take a leading role in 

building and managing 

the community 

Partner with companies 

offering innovative and 

proven trainings  

Offer support to the 

educators’ trainings 

Support industry-led 

training initiatives  

Industry-led 

training 

infrastructure 

Leverage on existing 

expertise and knowledge 

to develop up-do-date 

and relevant trainings 

Encourage the 

participation of students 

to industry-led training 

initiatives (e.g. 

certification system) 

Support the participation 

of students to industry-led 

training initiatives 

 

 Transferability, replicability and scalability 

The initiative has had notable success globally, as well as in the EU. For companies or authorities 

willing to build a similar community, one must take in consideration that this worldwide ecosystem 

has 20+ years of knowledge and experience. Copying is therefore complex. However, partnering 

with Networking Academy is a promising possibility. This would depend on: 
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Transferability – Similar initiatives may be implemented at city, regional, national level, and for 

various industries depending on the resources available. 

Replicability – The programme could be replicated by others assuming a high level of expertise 

in the field and the availability of sufficient funds to invest in the development of trainings.  

Scalability – Similar initiatives, where stakeholders work together under private investment and 

leadership, could be implemented at smaller scales to have a local impact on the IT labour market. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar initiative: 

 

 Take away messages 

 Company training initiatives can be adapted to local needs and offer a good opportunity to 

introduce new training methods/concepts to the existing education system.  

 Industry-led initiatives can encourage a wider reform of the education system and facilitate 

collaboration between businesses willing to invest in the development of new talent as well 

as the upskilling of their employees. 

 Governments and universities should consider increasing their support and cooperation with 

companies willing to invest in new innovative training initiatives. IT education without the 

contribution of companies, is nowadays hard to implement. 

  

Impact 

Level 
Challenges 

High Need to build a sufficient network of industry partners to secure the investments required. 

High 

To have a wider impact, the company has to develop partnerships not only with academia 

and training centres, but also public authorities, other businesses and associations, which 

require even more coordination and investments. 

Medium 
The wide network of partners needs to be sustained by a similarly extensive network of 

training centres for educators. 

Impact 

Level 
Success factors 

High 
Large, regular investments made by the company to scale up the programme allow for the 

wider dispersion of benefits and network effects. 

High 
The offered trainings are constantly updated by the company and thus remain relevant for 

the labour market. 

Medium 
The company collaborates with all relevant stakeholders and participates in the broad 

conversation on skills gaps and education. 
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 IBM Skills Academy Poland 

Organisation name IBM  

Type of organisation Private 

Level of implementation National / Global 

 Description 

IBM Skills Academy is a private initiative launched by IBM that offers trainings to students enrolled 

in universities. The programme assists universities in filling the gap between academia and 

business, improves student learning through hands-on experiences with the latest technologies, 

and helps connect students to the job market. Through partnerships with universities, 

students and educators in IT and non-IT-related fields can participate in multiple tracks 

that range from AI to Quantum. Each track has a number of distinct skill-focused learning 

objectives that are based on market research and in line with high-demand jobs in the 

market. The teaching is done through a blended learning module that is partly web-based 

(roughly 80%) and partly classroom based (roughly 20%). Upon successful completion of a track, 

a student receives an IBM badge.  

The Skills Academy started as a pilot in a number of African countries, but has now expanded to 

different regions, including Asia, the Pacific, and the United States. Last year, the first Skills 

Academy launched in Poland, similar to the already existing partnerships in other 

countries. The partner organisations are currently EITT, a company offering trainings and 

coaching, and the Wroclaw University of Science and Technology, while other universities have 

already presented the programme to their students. The aim of the initiative is to have partnerships 

with hundreds of universities across Europe. By making use of its wide network of university 

partnerships, since 2014, the year of the launch, 35,000 university students participated in the 

IBM Skills Academy programme, and 9000 students received Open Badges. These students came 

from 10 different countries and studied at 150 different universities. Of the students that attended 

a course, 60% now have a job. 

 The EU 2030 High-Tech Skills Vision alignment 

 

The IBM Skills Academy serves as an example of the following dimensions of the formulated Vision: 

Realistic – The programme leverages IBM’s extensive knowledge base to provide trainings on 

well-defined skills and tools. The trainings are elaborated according to market needs, which well-

prepares students for their future careers.  

Feasible – The initiative has clear training schedules that are completed with an examination. The 

obtained certificate serves as an incentive tool and is used to prove the acquired skills. 

Inclusive – The Skills Academy has targeted students from multiple continents in both developed 

and developing countries. In this way, the programme excels in offering these trainings to students 

coming from all kinds of backgrounds. In Poland, the courses are offered to STEM students, but 

also business and even navy students.  

Inspiring – Based on IBM’s extensive expertise in IT, the offered training programmes prepare 

students to the relevant careers and serve as a basis for more expertise to be developed. 
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Anticipatory – By collaborating with employers, IBM defines the most promising career 

specialisations within IT. In this way, the training catalogue is aligned with the emerging needs of 

the employers, such as cybersecurity and AI analysts. 

 Key insights for the Skills for Industry Strategy 2030 

This private initiative corresponds with the formulated Vision, and therefore can also serve as a 

guideline for the Toolbox, specifically on the future training system to be designed in the EU. The 

programme is relevant for two stakeholders, who make the IBM Skills Academy possible, namely 

the company (IBM) and its partner universities. In its essence, the IBM Skills Academy builds the 

case for a deep collaboration between private and public organisations, especially from the 

education system, for adequately preparing the future workforce. In fact, this private initiative 

illustrates that companies can take a more active role and be directly involved in developing IT 

and digital skills of students. This can grant a more accurate training system, based on direct input 

from employers on what skills are and will be needed. With students being the direct beneficiaries 

of the programme, the following recommendations can be offered to the private and education 

organisations: 

 

 Transferability, replicability and scalability 

The scope of the initiative and its alignment with the Vision should interest other companies in the 

EU to create a similar partnership model with education institutions. With respect to the potential 

of implementation: 

Transferability – Similar collaborations and training modules could be implemented in other 

Member states, focusing on a variety of sectors and industries.  

Replicability – Other businesses might be interested in collaborating with existing education 

systems. The scope of activities would be influenced by the financial means available and the 

willingness of academic institutions to agree to private-public collaborations.  

Scalability – Depending on the size of the companies participating, collaboration programmes 

might be limited to the national level at first. Global industry leaders could, of course, build on 

their global networks, which significantly facilitates the scalability of activities. 

Module Stakeholders 

IBM Skills Academy Universities 

World-class 

curriculum 

Create state-of-the-art innovative 

trainings that meet the needs of industry 

leaders 

Promote company-led initiatives to 

students and integrate possible solutions 

into the existing curriculum 

Talent detection 

and nurturing 

system 

Consider well-performing students for 

jobs in the company thus facilitating 

talent detection 

 

Industry-led 

training 

infrastructure 

Identify the in-demand skills and design 

the appropriate trainings 

Collaborate with industry-led training 

infrastructures to share knowledge and 

facilitate exchange  

Leadership and 

governance 

Take a leading role in developing skills 

strategies, training students and 

managing the programme 

Support industry-led initiatives that 

could be integrated into traditional 

academic institutions  

Funding 
Invest in high-impact and relevant 

partnerships and locations 

Invest in high-impact and relevant 

partnerships ad locations 
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 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

On the other hand, several success factors are likely to increase the success rate of the initiative: 

 

 Take away messages 

 Company-led initiatives can have a great scope of impact, mainly due to large committed 

investments.  

 Company-led trainings can introduce innovative methods to the education community and 

ensure that the relevance of the trainings offered remains high and aligned with industry 

needs. 

 Universities have to be open to cooperate with industry to better prepare students to the 

demands of the labour market and ensure they are given the opportunity to develop the 

right skills.  

 Dual partnerships (industry – university) can facilitate the implementation of trainings that 

meet the needs of industry.  

Impact 

Level 
Challenges 

High Set-up and continued scaling up of the programme will require significant resources. 

Medium 

Educators will need to be trained in the methodologies and trainings developed as well as 

encouraged to adopt a collaborative mind-set with regards to industry-led initiatives that 

work with traditional academic institutions. 

Low 
Students may not sign up as expected, because university curriculum confines their 

availability. 

Impact 

Level 
Success factors 

High 
Diversification of the network of universities offered at national level by introducing 

innovative trainings/courses to the existing curriculum. 

High Content and us cases reviewed on a six-month basis to ensure market relevance 

High 
University buy-in to industry-led training initiatives stimulates knowledge sharing and 

innovation. 

Medium 
Increasing investments in e-learning and cloud-based trainings facilitate access to 

education and spread knowledge. 





      
 
 
 
 

 
   151 
 

Participatory – All the topics related to the trainings and curricula are carefully selected by all 

the involved stakeholders in order to ensure a high standard of quality trainings in imec’s high-

tech environment. 

Inspiring – IMEC’s global leadership in nanoelectronics research means that its courses are built 

on getting-edge knowledge and the latest findings. By working closely with leading experts in the 

field the academy wants to inspire its students to become leading experts in the field themselves. 

Responsive – Together with other business units, imec.academy recently started the imec.school 

program. This is a program which gives the opportunity the people without any technical 

experience or background a chance to work in our state-of-the-art cleanroom facilities. This 

program also aims to support people who cannot easily find a job in the current economic landscape 

by designing the imec.school program according to the ‘dual learning’ principles. 

Excellence – By contributing to the development of the nanoelectronics specialisation of the 

Flemish region, IMEC Academy strengthens the excellence of the region in the field. 

Anticipatory – IMEC Academy offers courses on emerging aspects in semiconductor technology 

thus anticipating changes in industrial needs and developments. 

 Key insights for the Skills for Industry Strategy 2030 

The initiative’s success can help other programmes by providing the following insights: 

Module Stakeholders 

IMEC Academy Companies Universities 

World-class 

curriculum 

Engage leading experts to 

develop cutting-edge 

training programmes 

Support academies in 

offer relevant training 

materials that will ensure 

industry needs are met 

Collaborate and share 

knowledge on emerging 

trends in the field 

Funding 

Efficiently price the courses 

to reflect the added-value 

and ensure a sustainable 

business model 

  

Industry-led 

training 

infrastructure 

Although IMEC is an R&D 

organisation, the close 

collaboration with industry 

makes the trainings highly 

practical and adapted to the 

actual needs of businesses 

Support trainings with 

relevant learning 

materials/resources 

 

 

 Transferability, replicability and scalability 

For companies or authorities willing to build a similar community and training centre, a similar 

implementation depends on: 

Transferability – A similar academy may be set up in other industries, granted that there is a 

strong collaboration between academia and industry to ensure the high quality of trainings offered. 

Replicability – The programme could be implemented in other regions given a sufficient level of 

expertise in the domain targeted. 

Scalability – Similar collaborative initiatives could be implemented at national level to target 

strategic industries, sufficient expertise and funding being a pre-requisite.  
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 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar initiative: 

 

 Take away messages 

 Leading industry research centres can build training and learning facilities that leverage 

their expertise in the field and strengthen the attractiveness of regions. 

 Industry-led research centres play a crucial role in the development and growth of local 

talent. 

 Private-public collaborations should be expanded to target the development of niche and 

highly specialised skills. 

 

  

Impact 

Level 
Challenges 

High 
Need to create sufficient student participation to ensure the financial stability of the 

programme and create better learning environment for participants. 

High 
Need to develop a sustainable and scalable business model to ensure the availability of 

high-quality and experienced trainers 

Medium Need to efficiently price the courses to ensure the financial feasibility of the programme. 

Medium 
The required investments in education technology may not result in sufficient returns or 

significant learning improvements. 

Impact 

Level 
Success factors 

High Implement smart learning methodologies to test their applicability and effectiveness. 

High Offer greater flexibility in the teaching methodologies adopted to attract more students. 

Medium The trainings offered focus on the practical application of skills. 
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 Luxembourg Digital Skills Bridge 

Organisation name Luxembourg Digital Skills Bridge  

Type of organisation Public 

Level of implementation National 

   

 Description  

The Ministry of Labour, Employment and the Social and Solidarity Economy launched the 

Luxembourg Digital Skills Bridge programme in 2018, a pilot project aimed at employees whose 

positions are changing or at risk due to digital transformation. The programme strives to anticipate 

the impact technological developments will have on the skills of employees and employment in 

general. Following an in depth strategic workforce planning exercise, companies and their 

employees are accompanied through the required upskilling efforts. The current skills of employees 

are assessed and the existing skills gap evaluated. Then the newest state-of-the-art trainings are 

selected to help the employee bridge the skills gap between their current and future position. All 

employees are thus given the opportunity to invest in new business, digital and cross-functional 

skills. To further ensure the successful completion of the upskilling journey, specialised advisors 

accompany the employees throughout the process to ensure they fully understand the philosophy 

of the programme and to encourage a shift in mind-set in line with the upskilling process.  

This preventive and pro-active approach anticipates the changes introduced by the digital 

transformation and allows both companies and employees to adapt to this new environment. 

Employees gain new skills, which improves their future employability, while participating 

companies ensure that the experience and knowledge their employees have gained, remain within 

the business. The aim of the programme is to upskill the workforce while on the job and to 

encourage the internal mobility of employees. 

In 2018, 20 companies applied to the programme, with 11 being selected to participate to the 

pilot. Businesses of all sizes and from various sectors were accepted and are currently undergoing 

the upskilling process. Of these participating companies, 9 businesses will upskill their employees 

for internal mobility exclusively, demonstrating their need for skilled talent as well as the value of 

retaining the knowledge these employees already have of the business within the company.  At 

the end of the pilot over 300 employees will have been upskilled.  

 The EU 2030 High-Tech Skills Vision alignment 

 
 

This project serves as an example of the defined Vision, mainly because it is aligned with the 

following dimensions: 

Realistic – The scope and vision of the programme were designed following various stakeholder 

consultations and feasibility studies. The efforts identified are thus aligned with national capabilities 

and respond to the needs of the participating companies, the national workforce. 

Inclusive – The programme attracts companies of all sizes and from different sectors, 

demonstrating an inclusive national upskilling approach. The processes and tools designed within 

the Skills Bridge programme were developed with the intention to ensure their wider applicability 
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to Luxembourg’s workforce. The unemployed as well as NEEDs might thus benefit from the 

programme at a later stage.  

Participatory – The programme was developed in close collaboration with the Ministry of Labor, 

the Luxembourg Employment Agency (ADEM) and the Ministry of Economy. Social partners and 

trade organisations were closely consulted throughout the set-up of the programme and continue 

to play an important role through the execution phase via the direct participation of the staff 

delegations to the Skills Bridge process. 

Responsive – The initiative was launched as a solution to the increasing risk of unemployment in 

Europe due to a mismatch of the skills required by industry and the skills currently maintained by 

the workforce. At present, especially SMEs are struggling to find the right talent and to upskill their 

existing employees. Moreover, the financial sector is being heavily impacted by digital 

transformation, constituting a significant risk to the national labour market.  

Anticipatory – By focusing on preventing unemployment and strengthening the continued 

employability of Luxembourg’s workforce, the programme aims to strengthen competitiveness of 

industry while preventing large-scale unemployment in the future. 

 Key insights for the Skills for Industry Strategy 2030 

Encouraging multi-stakeholder collaboration and cross-industry cooperation, the Luxembourg 

Digital Skills Bridge programme can serve as inspiration to the following modules in particular:  

Module Stakeholders 

Government Companies Employees 

Leadership and 

governance 

Assume the set-up and 

governance of the 

programme while 

ensuring close 

collaboration with 

participating businesses 

and social partners 

Ensure internal leadership 

and governance to 

encourage the uptake of 

the Skills Bridge solution 

 

Funding 

Liberation  of significant 

amounts of funding to 

encourage the 

participation of companies   

Liberate the required 

internal resources to 

accompany the 

programme  

 

Incentives 

The financial and technical 

support offered facilitate 

the upskilling process  

Incentivise employees to 

participate by offering 

them the necessary HR 

support and onboarding 

them in the process at an 

early stage  

Active participation 

encouraged by the 

personal advisor 

accompanying the 

employee 

The employee receives 

his/her full salary while 

completing the trainings.   

 

 Transferability, replicability and scalability 

Other Member States, regions or associations willing to invest in a comprehensive upskilling 

programme, could be inspired by the present best practice: 

Transferability – The scope of the programme can be easily adapted to local/regional needs or 

to a specific industry.  
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Replicability – Similar programmes could be imagined at a city, regional and national level, given 

the existing close collaboration between industry, government bodies, and training providers. The 

funds and incentives given might be more difficult to replicate due to local factors (e.g. different 

funding structures, limited funds available, different legislations). 

Scalability – Depending on the financial and technical support available, this programme could 

be up-scaled to the regional or national level. A strong and clear leadership would be a necessary 

pre-requisite to respect.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by bodies willing to 

create a similar agency: 

Despite these challenges, several success factors are expected to increase the success rate of a 

similar programme: 

 

 Take away messages 

 Governments should assume a leading role in encouraging companies to invest in the skills 

of their employees and to adopt a pro-active upskilling approach. Corresponding incentives 

should be developed and implemented. 

 Smaller businesses and SMEs require governmental support to upskill their employees and 

strengthen the competitiveness of their companies. Governmental efforts should therefore 

target SMEs in particular when introducing new re/upskilling programmes.  

 Employees should be actively included in the upskilling process and encouraged to 

strengthen their continued employability through lifelong learning. 

Impact 

Level 
Challenges 

High 
Significant levels of funding and support are required to facilitate the upskilling process and 

offer targeted trainings. 

High 
Participating companies need to be willing to invest in the skills of their employees and to 

adopt the ‘lifelong learning’ mentality. 

Medium Training providers need to adapt their services to industry/business demands. 

Medium 
The buy-in of trade unions is important to ensure the willingness of employees to participate 

to the programme. 

Impact 

Level 
Success factors 

High 
The wide communication of support and funding available encourages businesses and 

employees to participate to the programme. 

High 
Close collaboration with business leaders, trade unions and employer organisations ensure 

wider acceptance of the programme. 

High Active and motivated leadership ensure the successful implementation of the programme. 

Medium 
The personal support offered to employees (i.e. personal advisors) ensures high participation 

rates and successful job transitions. 
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 Portugal – Building a National Skills Strategy 

Organisation name The Government of Portugal and the OECD 

Type of organisation Public 

Level of implementation National 

 

 Description 

The Portuguese National Skills Strategy, developed by the cross-ministerial Portuguese National 

Project Team with the support of the OECD, is built on the in-depth analysis of the existing 

education system and the skills gaps noted79. The OECD Skills Strategy initiative provides a 

strategic approach to skills policies to strengthen countries’ skills strategies through the coherent 

development, activation and effective use of skills.  

The skills strategy’s main objective is to promote economic prosperity and social cohesion, 

reflecting a strong focus on ‘lifetime employability’. Another key aspect is to foster, across the 

whole society and its different sectors, the central role of skills for individual and social 

development. This enables a progressive adjustment of the education and training systems, but 

also of the public institutions’ and companies’ strategies, articulating them over a common 

endeavour and language, and therefore enabling their cooperation in common programmes and 

projects. Moreover, the strategy has a multi-level character. This means promoting and articulating 

local, regional and national strategies by taking into account the needs, strengths and dynamics 

of different areas. This is particularly important in historically centralised countries as Portugal, 

thus empowering and committing public and private actors at different levels. 

The Portuguese project started in 2014 with a diagnostic phase that included numerous workshops 

and stakeholder consultations, and resulted in the 2015 Diagnostic Report that identified 12 key 

challenges to be addressed by Portuguese policy-makers. The key challenges identified for 

Portugal and which are critical to an effective skills system were the following: 

 Develop relevant skills: improve quality and equity in education, strengthen the 

responsiveness of VET to labour market demands, target lifelong learning for low skilled 

adults; 

 Activate the supply of skills – reduce youth unemployment, increase labour market re-

entry for the long-term unemployed, and reduce barriers to employment; 

 Use skills effectively – promote entrepreneurship, stimulate innovation and high-skilled 

jobs, and incentivise employers to engage in skills development; 

 Enabling conditions – finance a more equitable and efficient skills system, adjust 

decision-making power to meet local needs, build capacity and partnerships to enable 

evidence-based policy. 

In line with this initiative, the Portuguese government launched a number of concrete 

actionable programmes between 2014 and 2018, which resulted in the reduction of school 

dropouts in basic and early education and decreased the number of students leaving education 

early. Furthermore, a significant decrease of youth unemployment, an increasing number of adults 

in qualification programmes (20,000 to 110,000), and an increase in students entering higher 

                                                             
79 http://www.oecd.org/skills/nationalskillsstrategies/Diagnostic-report-Portugal.pdf 
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Module Stakeholders 

State authorities 

International 

organisation (e.g. 

the OECD) 

Private sector Universities 

Skills 

strategy 

Develop a 

comprehensive strategy 

based on: stakeholder 

consultations, country 

best practices, local 

specificities 

Offer expertise 

and other support 

to authorities 

while defining 

their strategy 

Proactively 

contribute to the 

strategy definition 

process by 

offering extensive 

evidence and 

feedback 

Proactively 

contribute to the 

strategy definition 

process by 

offering extensive  

evidence and 

feedback 

Leadership 

and 

governance 

Take a leading role in 

the process  

The implementation 

team must be cross-

ministerial 

Include a project 

champion at senior level 

to ensure broad political 

support and consensus 

Include members 

outside government 

Make the process as 

transparent and open as 

possible 

Offer support in 

governance issues 

and stakeholder 

consultations 

Consider 

proposing 

members in the 

implementation 

team 

SMEs need to be 

included in the 

process  

 

Communica

tion 

Ensure cross-sectoral 

dialogue  

Communicate with 

other countries to 

gain insights and 

facilitate exchange 

Actively 

participate in 

discussions 

Actively participate 

in discussions 

 

 Transferability, replicability and scalability 

The Portuguese skills strategy serves as a best practice case for other Member States willing to 

initiate such a process. 

Transferability – The model that Portugal used was largely based on the OECD Skills Strategy 

guidelines, which offers a straightforward framework for defining national skills strategies and can 

be easily transferred.  

Replicability – The implementation of a similar staged approach to defining the national skills 

strategy would require an adaptation of the OECD guidelines to the existing national and regional 

skills system, as well as the general economic and social context. The implementation to this date 

by several countries and regions proves the case for a high replicability of the used methodology, 

but authorities have to extensively consult stakeholders to take into account all the relevant 

aspects. 

Scalability – The framework used by the Portuguese authorities has been used at regional level 

(e.g. Flanders), which suggests that its implementation at different policy levels should be possible, 
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granted that the enabling conditions are met: whole-of-government approach, stakeholder 

consultations, etc. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by authorities willing to 

define a skills strategy based on a similar approach: 

 

Despite these challenges, several success factors have been identified as critical to the initiative: 

 

 Take away messages  

 National skills agendas are crucial to tackling societal challenges such as unemployment 

and slow economic performance, and facilitate the review of the existing education system.  

 The success of the initiative relies on the set-up of a cross-ministerial team which distributes 

ownership of the success of the programme to the wider government.  

 The skills strategy has to be based on extensive stakeholder consultations and should 

address the key challenges identified in the system. 

 The definition of the skills strategy needs to be followed-up by a concrete implementation 

plan and a set of reforms that will be widely communicated and whose successful 

implementation will be performed by multiple ministries.  

  

Impact 

Level 
Challenges 

High 
Important to ensure the longevity of the process, as it requires extensive coordination and 

political will. 

Medium 
Important to involve the stakeholders concerned, with a particular focus on universities who 

have been more passive. 

Medium Cross-ministerial collaboration might be difficult and requires strong leadership. 

Impact 

Level 
Success factors 

High Leadership is critical – the implementation team has to take a leading role in the process.  

High Whole of government approach – minimum of three different ministries have to be involved. 

High Ensure cross-sectoral dialogue, which is critical for building understanding and commitment. 

Medium Encourage development of regional skills strategies tailored to their specific contexts. 
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Realistic – PROMPT courses are based on existing knowledge and methodologies, which makes 

their implementation realistic. Moreover, input from both universities and companies is used in 

designing the courses, which makes the trainings highly relevant to current industry needs. 

Feasible – By focusing on a specific field of specialisation and by introducing courses with a clear 

timeline while simultaneously promoting higher career prospects PROMPT represents a 

straightforward operation model.  

Participatory – PROMPT’s courses are based on feedback from both education institutions as well 

as employers, creating a common basis for more relevant training systems. 

Anticipatory – By taking into account and partnering with corporates, the initiative is forward-

looking in terms of the skills and expertise required in the future workplace. 

 Key insights for the Skills for Industry Strategy 2030 

PROMPT directly focuses on reskilling and upskilling of the labour force to meet the needs of the 

digital economy. The courses it offers attempt to boost lifelong learning and encourage the 

collaboration between industry and universities. By targeting employed professionals, who are the 

beneficiaries of the initiative, PROMPT bridges the private sector with academia.  

As such, three types of stakeholders are identified: companies, universities and the steering group 

of PROMPT. The government side could be also included, but is mostly limited to the funding aspect. 

The initiative’s experience and recognised success suggest the following actions with regards to 

the Toolbox modules: 

Module Stakeholders 

PROMPT Companies Universities 

World-class 

curriculum 

Ensure company 

participation and 

contributions to the 

curriculum  

Define current and future 

skills needs and 

communicate them to 

universities 

Contribute with recent, 

emerging insights in the 

academic community 

Industry-led 

training 

infrastructure 

Ensure that the courses 

offered meet industry 

needs 

Contribute to the 

trainings with the 

necessary resources (e.g. 

funding, tools) 

Integrate the courses 

offered into the academic 

offering 

Develop more innovative, 

online-based courses 

Leadership 

and 

governance 

Effectively manage the 

relationship and 

collaboration between all 

actors involved  

Communicate the 

importance of the skills 

strategy to their 

employees 

 

Funding 
Ensure the necessary 

funding is available  
  

 

 Transferability, replicability and scalability 

Given the success of the model, PROMPT may serve as a source of inspiration to other Member 

States: 
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Transferability – The partnership model underlying PROMPT could be successfully applied to 

other settings. The web-based format of the trainings and the flexible learning experiences this 

allows for could be adapted to the respective needs of the city/region/country.  

Replicability – The model can be replicated if the necessary collaboration between industry and 

education can be encouraged. The number of participants might however be lower as higher 

education is not for free on most EU countries. Alternative incentives might thus be required.  

Scalability – While the courses offered are web-based, the online interaction between the 

instructor and the course participants limits the number of students per class. Moreover, the high 

level of expertise required from teachers limits the scalability of the programme. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of the 

initiative: 

 

 Take away messages 

 Universities should partner with companies to offer innovative upskilling courses and thus 

support lifelong learning. 

 Universities and companies should work together to design relevant courses, resulting in 

the development of innovative teaching methods and facilitated knowledge transfer. 

 Universities need to be encouraged and supported through this transformation to realise 

organisational change and become more agile in their procedures/processes. 

Impact 

Level 
Challenges 

High Universities and companies might struggle building a sustainable collaboration model. 

High 
Universities are seen as slower to adapt to the lifelong learning requirements that need 

more flexible and agile learning environments.  

Medium 
Dropout rates might be higher due to the struggle of participants to combining studies with 

a full-time job.  

Medium Lengthy admission processes of universities may be discouraging for professionals. 

Impact 

Level 
Success factors 

High 
Effective, institutionalised and trust-based knowledge transfer between industry and 

academia. 

High The courses are free of charge and are officially certified. 

High The courses are possible to combine with a full-time employment.  

Medium 
Companies increasingly encourage their employees to follow the trainings they have helped 

develop.  
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Participatory – The organisation strongly collaborates with industry to match students to specific 

jobs, mainly through organising networking opportunities and practitioners volunteering to teach 

at the school. Moreover, ReDI is supported by municipalities as it contributes to the well-being of 

the city population.  

Inspiring – The school and its trainings, by helping those most in need, inspires them to develop 

digital skills and focus on careers in IT. This is particularly true for the female students, which are 

rather underepresented in the IT sector. 

Responsive – The initiative started in 2016, in the advent of the migrant crisis, and originated 

from the idea to help refugees integrate in the Germany labour market and society. It thus targets 

a clear societal challenge that remains ongoing worldwide. 

Anticipatory – The courses are set-up to meet the meet the new skills needs developing in line 

with the latest IT trends.  

 Key insights for the Skills for Industry Strategy 2030 

ReDI represents a best practice to other organisations wanting to focus on the provision of digital 

skills trainings, with a specific focus on those disadvantaged. The following Toolbox modules are 

thus relevant: 

Module Stakeholder 

ReDI Companies Municipalities 

Talent 

detection and 

nurturing 

system 

Develop quality courses  

Identify talent and 

support its entry into the 

workforce  

 

Collaborate with NGOs 

and alternative training 

providers 

Be open to offering 

opportunities to refugees, 

immigrants, asylum 

seekers 

Offer sufficient 

(monetary) support and 

facilitate collaboration 

between the NGO and 

industry 

Funding 
Develop a sustainable 

financing model 

Support alternative 

training programmes 

Offer sufficient 

(monetary) support to 

these  

Communication 

Develop a personal 

approach to working with 

the trainees 

Extend the network of 

corporate partners 

Have clear employment 

requirements  
 

Industry-led 

training 

infrastructure 

 

Support employees that 

would like to volunteer 

and teach 

 

 

 Transferability, replicability and scalability 

The initiative has a relatively simple model of cooperation, with a similar implementation process 

depending on the following aspects: 

Transferability – A similar initiative may be implemented by individuals or authorities to offer 

trainings to migrants or other social segments. The scope and target audience can be easily 

adapted to local, regional, national needs. 
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Replicability – The programme could be replicated to other cities, given the presence of a capable, 

dedicated management team and the continued support of local authorities.  

Scalability – Similar initiatives may be scaled up to the regional or national level, but significant 

human resources have to be allocated to operate at local level.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar initiative: 

 

 Take away messages 

 NGOs can play an important role in the integration process of disadvantaged groups by 

giving them access to qualifying trainings and offering career support. 

 Strong collaboration with industry is critical for the success of non-profit training activities. 

 Volunteer-based teaching in small classes allowing for a close relationship between students 

and teachers is crucial to the integration of students from disadvantaged backgrounds.  

 

Impact 

Level 
Challenges 

High 
A strong network of industry partners is required to ensure the students’ successful entry 

into the local workforce. 

High 
Students have to be matched to jobs available, which can be time intensive and requires 

the willingness of companies to employ refugees, migrants and/or asylum seekers.  

Medium Refugees have to be identified, informed and encouraged to participate.  

Impact 

Level 
Success factors 

High 
Active industry participation facilitates the provision of targeted trainings that meet concrete 

industry needs while simultaneously simplifying the recruitment process. 

High Students receive the soft and professional skills required by the labour market. 

Medium 
Multiple stakeholder implication ensures the provision of necessary funds to facilitate the 

provision of trainings to the disadvantaged.  
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Realistic – SEMI’s Workforce Development Program is already tested, and commercially applied 

by 250+ companies. It is also growing and touching upon on new areas, such as image building, 

mentoring, and diversity & inclusion.  

Feasible – The High Tech U initiative has a clear timeline, objectives, and model that allows it to 

be easily organised at schools in various countries. Moreover, its other activities are clearly defined. 

Inclusive – The programme is open to all students interested in a career in tech. It tries to reach 

out to as many youth as possible and can be considered inclusive in scope due to its integration of 

students, parents and teachers in the training process. Moreover, the initiative promotes gender 

balance in its programs, as well as promoting diversity. 

Participatory – SEMI High Tech U and SEMI Talent Forum are consensus driven, approved by the 

SEMI Workforce Development Council, and collective and open to everyone.  

Inspiring – The High Tech U programme aims to inspire students to follow higher education in 

STEM subjects and subsequently choose to work in semiconductor manufacturing. This increases 

the number of potential experts in the field, who will ensure that the industry continues growing 

and innovating. 

Anticipatory – All initiatives launched under the workforce development objective of SEMI are 

based on existing and future projections that the labour force gap will widen and thus aim to 

anticipate resulting challenges.  

 Key insights for the Skills for Industry Strategy 2030 

The SEMI workforce development initiatives represent a best practice case for ensuring the 

sufficient supply of talent to meet industry needs. The following analysis will be based on the High 

Tech U programme as it represents the flagship initiative of SEMI. With companies and possibly 

students being the main beneficiaries of the initiative, this case can inform similar policy-making 

within the following dimensions of an implementation Toolbox: 

Module Stakeholder 

SEMI Companies Schools 

Talent 

detection 

and 

nurturing 

system 

Invest in early-stage career 

guidance programmes to 

encourage the uptake of 

relevant careers 

Offer practical examples to 

showcase the careers 

Match specialists from the 

industry with students to 

offer career guidance and 

mentoring 

Include teachers and 

parents in the process  

Participate in the 

programmes by 

encouraging employee 

volunteering and 

necessary case studies 

Offer company visits to 

showcase the working 

environment 

Be open to hosting 

networking events 

Offer teachers the 

flexibility to participate in 

relevant trainings and be 

more involved in career 

guidance 

Leadership 

and 

governance 

Coordinate the collaboration 

with schools and encourage 

SEMI members to be 

involved 

Support the development 

of effective trainings and 

lead workshops 
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Funding 
Use own funds to finance a 

free programme 

Contribute to funding the 

workshops 
  

Communicati

on 

Focus on effective 

communication of the 

benefits of such a career 

Clearly communicate these 

benefits to the parents and 

teachers 

Use attractive 

communication with the 

students during the 

workshops 

Highlight the participation 

benefits to the students 

 

 Transferability, replicability and scalability 

For organisations willing to build such a programme, a similar implementation depends on: 

Transferability – Similar programmes can be implemented by representatives from other 

industries, assuming that it would be possible to have effective interactions with students. 

Replicability – The same programme could be established in other contexts, with an association 

needed to overlook and manage it, and the support of industry members and education institutions.  

Scalability – Similar initiatives, could be scaled up at European level and implemented across 

industries to offer more career guidance to youth. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar programme: 

 

Impact 

Level 
Challenges 

Medium 
Industry members may not be willing to contribute because of added-value doubts related 

to working with pupils. 

Medium 
Organising the workshops depends on the availability of relevant volunteers, who work for 

SEMI member companies. 

Medium Scaling up the program would require more resources and coordination with members. 

Impact 

Level 
Success factors 

High 
Offer practical, straightforward modules in workshops and events to showcase the appeal of 

the industry. 

High Develop a sufficient network of partner schools to target different regions and countries. 

Medium Get financial and organisational support from the cluster’s members. 

Medium Devise a clear communication strategy when discussing career opportunities with pupils. 
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 Take away messages 

 Associations and companies can develop programmes that target early talent detection and 

career guidance. 

 Workshops, company visits and mentoring are effective ways to encourage students to 

follow relevant career paths. 

 Parents and education stakeholders should be implicated in the career guidance process of 

their children.  
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Feasible – Given that the initiative was financed by the EU and has a clear action plan, the project 

is feasible in terms of funding and timing, while its goals have been straightforward. 

Participatory – By providing a platform for major European clusters, Silicon Europe brings 

together all the relevant stakeholders for developing new technologies and their business potential, 

such as corporates, SMEs, research organisations, and policy-makers.  

Inspiring – The alliance facilitates stakeholder interaction to develop cutting-edge technologies 

across the involved clusters through knowledge transfers. This collaboration directly impacts the 

level of shared knowledge that can enable further advanced technologies. 

Excellence – Silicon Europe’s objectives and action plan impact both regions, through increased 

regional collaboration, and regional businesses, who are the ultimate beneficiaries of a region’s 

increasing expertise in electronics and software.  

 Key insights for the Skills for Industry Strategy 

Although Silicon Europe does not specifically address upskilling, its members, for instance Silicon 

Saxony, implemented a VET programme and training programmes. Moreover, there is an indirect 

effect for education, as research organisations, as well as companies can learn about new 

technologies to then disseminate this knowledge within their organisations.  

The implementation guidelines are done based on the identification of three main stakeholders, 

considering the high level of implementation of the initiative: the alliance (Silicon Europe), the 

member clusters, and the members of these clusters (companies, research organisations, etc.). 

Silicon Europe thus offers the following insights for the toolbox: 

Module Stakeholders 

Silicon Europe Alliance Clusters Cluster members 

Leadership and 

Governance 

Take a leading role in 

defining a regional skills 

strategy  

 

Be proactive in 

collaborating with 

members outside the 

regional cluster 

Communication 

Communicate to foreign 

actors the existing 

advantages 

Ensure strong 

communication occurs at 

member level as well 

Efficiently intermediate 

the discussions between 

partners and the alliance 

 

Funding 

EU-funding can serve as 

a starting point for a 

long-term initiative 

Contribute financially to 

sustain the alliance 
 

 

 Transferability, replicability and scalability 

The success of the initiative and its alignment with the Vision should interest other stakeholders in 

the EU to create a similar model. With respect to the potential of implementation: 

Transferability – Despite its focus on electronics, Silicon Europe’s model could be applied to other 

relevant sectors in order to enhance Europe’s competitiveness in the respective field. A condition 
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would be to have a sufficient number of existing clusters across Europe who would be able to 

cooperate. 

Replicability – Regrouping clusters from nine countries, similar initiatives could be envisioned on 

different topics or industries.  

Scalability – Given that Silicon Europe acts as a meta-cluster at the European level, a similar 

initiative may be scaled back to the national level, where the alliance will gather regional clusters 

to develop national competitiveness.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar initiative: 

 

On the other hand, several success factors are likely to increase the success rate of the initiative: 

 

 Take away messages 

 Meta-clusters can facilitate the collaboration between regional clusters and enhance the 

competitiveness of the EU as whole. 

 Meta-clusters need to balance SMEs problems and priorities with the existing priorities of 

the EU or its Member States. 

 Stakeholder consultation is essential in defining the priorities of any initiative and the 

corresponding action plan. 

  

Impact 

Level 
Challenges 

High 
Bringing together multiple clusters, some of which are not publicly financed, requires a 

certain level of networking and communication. 

High 
SMEs might be hesitant to join a cluster/ an alliance of clusters as they might have limited 

funds and availability.   

Medium 
Without EU funding, the impact will be slightly reduced, since the initiative's activities have 

to be financed by own means. 

Impact 

Level 
Success factors 

High Ensure sufficient member participation and interaction, especially of SMEs. 

High Deliver solutions that clearly target the problems/concerns of SMEs. 

Medium Work with education institutions to foster knowledge creation and upskilling. 
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Feasible – The agency has a clear financing model, as well as procedures for setting up new 

networks. It acts as an intermediary between government policy and private needs, which gives it 

a clear set of objectives and tools. 

Inclusive –Skillnet targets all businesses irrespective of their size and centre of activities. Both 

employed and unemployed can benefit from their activities and trainings. 

Inspiring – The agency encourages particularly SMEs to develop the necessary talent that will 

ensure Ireland’s international competitiveness. 

Anticipatory – The agency encourages lifelong learning and skills development in key, high-

growth sectors, ensuring that the labour market is prepared for future changes in the economy.  

 Key insights for the Skills for Industry Strategy 

The initiative’s success can help other programmes by providing the following insights: 

Module Stakeholders 

Skillnet Ireland Companies Government 

Talent 

detection and 

nurturing 

system 

Encourage and support 

enterprise-led training 

systems 

Offer sufficient support to 

the unemployed 

Be engaged and 

collaborate with other 

companies in identifying 

the challenges and 

designing solutions 

Offer guidance by creating 

a skills strategy 

Leadership 

and 

governance 

Take a coordinating role 

between the different 

companies and 

government authorities 

Take a leading role in 

designing and conducting 

the trainings 

 

Funding 

Create a sustainable 

financing model with both 

public and private money 

Leverage public money 

with private contributions 

Be open to invest in the 

training solutions  

Invest accordingly in these 

schemes  

Industry-led 

training 

infrastructure 

Offer necessary support 

Collaborate with others in 

order to improve the 

trainings 

 

 

 Transferability, replicability and scalability 

For companies or authorities willing to build a similar community and training centre, a similar 

implementation depends on: 

Transferability – A similar academy may be set up in other countries, granted there exists 

sufficient political and private support as well as a clear national skills strategy. 

Replicability – The same programme could be established in other countries. However, Member 

States have to be aware that the development and growth of strong networks requires some time 

and sufficient resources will have to be liberated to facilitate the set-up of necessary infrastructures 

and processes. The Skillnet model enjoys optimum replicability where there is maturity in the 

extent to which industry sectors or clusters are organised. 
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Scalability – Similar initiatives could be scaled down to the city or regional level, given sufficient 

public and private support. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar agency: 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar organisation: 

 

 Take away messages 

 Semi-public agencies can be established to facilitate collaboration within the private sector 

and solve skills and talent challenges. 

 This bottom-up approach to solving skills development can be more effective and satisfying 

for enterprises.  

 Networks can operate at both sectoral and regional level, with SMEs remaining a priority in 

both instances.  

  

Impact 

Level 
Challenges 

High 
It may be difficult for the member companies to encourage their employees to participate 

in trainings. 

High 
Align the goals of the individual networks with the existing problems in the national labour 

market or national skills strategy. 

Medium 
Engage as much as possible with SMEs, since they are more prone to not have a growth 

mind-set. 

Medium 
Enhance collaboration between networks, which can lead to more creative solutions as well 

as standardised trainings across sectors. 

Impact 

Level 
Success factors 

High 
Achieve a decent leverage factor on public funding, as it will allow the agency to invest in 

more networks or more issues solved within existing ones. 

High 
Work with authorities to include SMEs needs in national policy-making, as the SMEs may be 

focused on issues not currently addressed by national policy. 

High 
Ensure networks remain value-adding, mainly for SMEs, which may have a low motivation to 

pay a contribution fee. 

Medium 
Be forward-looking in setting up the agenda/priorities of the agency, as new trends may shift 

the current topics discussed in the clusters. 
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The Skills for Londoners Strategy represents a model for other cities to acknowledge existing skills 

challenges and to address them accordingly. The contents of the strategy, as well as the underlying 

process of elaborating it, are aligned with the Vision on these particular dimensions: 

Feasible – The strategy elaborates specific actions to be taken in the future and offers practical 

guidance on how to do so. The defined points should guide the implementation of the strategy. 

Inclusive – The strategy accounts for the local specificities and extensively focuses on addressing 

the skills gaps of the more disadvantaged groups, including those that, for instance, do not yet 

have a sufficient level of English proficiency. The devised action plan specifies the needed actions 

to support these groups. 

Participatory – City Hall consulted a wide range of stakeholders (around 61 organisations) and 

collected direct citizen input through questionnaires and focus groups. As a consequence, the 

strategy accounted for the majority of opinions and suggestions about the future skills system. 

Responsive - The Skills for Londoners Strategy excels in addressing existing and emerging social 

issues by targeting gender, race and regional differences. 

 Key insights for the Skills for Industry Strategy 

The Skills for Londoners Strategy elaborated can serve as a guideline for other cities or regions 

willing to adopt a more proactive role in addressing the local skills challenges. As such, this best 

practice case can inform other authorities on the following Toolbox modules: 

Module Stakeholders 

Government 
Companies, universities, 

associations 

Skills 

Strategy 

Consult large number of stakeholders to gain 

strong insights 

Adopt an evidence-based approach to identifying 

the challenges (cross-sectoral) and pay particular 

attention so sub-regional and local issues 

Develop a subsequent action plan based on 

impact evaluation that outlines the 

implementation phase 

Actively participate in the 

discussions  

Provide necessary evidence and 

insights 

Offer regular feedback on current 

skills needs 

Leadership 

and 

Governance 

Take a leading role in designing and conducting 

the analysis 

Actively negotiate with the national government in 

case regulatory changes are needed, such as the 

devolved Adult Education Budget to the City Hall 

 

Funding 

Define sources of financing before devising the 

implementation plan 

Fund training schemes for disadvantaged people 

Businesses should contribute to 

offering VET 

Incentives Offer sufficient career support to beneficiaries  

Offer enough human resources 

that will offer guidance to 

beneficiaries 
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 Transferability, replicability and scalability 

A similar initiative may be implemented by other city or regional authorities, depending on: 

Transferability – A similar initiative could be easily transferred to other contexts as long as 

sufficient resources are available to conduct an in-depth needs assessment. 

Replicability – While the processes adopted can be replicated, the recommendations given 

strongly depend on local realities and can thus not as easily be applied to other regions/cities.  

Scalability – Strategy development procedures can be scaled to the national level. However, the 

success of the effort relies heavily on the in-depth understanding of the local issues faced. This 

might be difficult to implement at national level.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by public authorities 

willing to craft a similar skills strategy: 

 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar strategy: 

 

 Take away messages 

 Regional and city-level authorities have to launch a wide effort of evaluating the current 

skills system and identify solutions to the existing challenges.  

 An evidence-based approach and stakeholder consultations are essential for defining an 

accurate and realistic strategy. 

 The implementation plan needs to be consulted and communicated with relevant parties as 

well to build trust and gain support. 

 Negotiations and changes in legislation should occur to facilitate the implementation. 

  

Impact 

Level 
Challenges 

High Sufficient stakeholder input and support necessary to define and operationalise the strategy 

High A high commitment and coordination of the involved parties is needed.  

Medium Collection of sufficient insights and evidence necessary to identify key challenges. 

Medium Sufficient resources need to be allocated to collect evidence and analyse it. 

Impact 

Level 
Success factors 

High The creation of a clear, actionable plan facilitates the operationalisation of the strategy. 

High 
Wide stakeholder engagement required to ensure ownership of the strategy and thus ensure 

its successful implementation. 

High Define KPIs to allow for the evaluation of the implementation process. 

Medium 
Draft a comprehensive strategy, addressing both social, economic and technological issues 

to ensure the set-up of a well-performing and all-encompassing skills strategy. 
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starting with the free trainings until the support offered to find a job or internship, in addition to 

the actions taken by the public employment agency. 

Inclusive – Technofutur TIC ensures that it helps different target groups, especially the 

unemployed. By developing digital skills for different types of customers, it creates an inclusive 

community that has an impact on multiple levels. 

Responsive – By teaching digital skills, the non-profit increases the chances of upskilling and 

employment, helping tackle societal problems, such as talent shortages and unemployment in 

general.  

Anticipatory – By focusing on IT and digital skills, Technofutur TIC constantly offers new trainings 

that become increasingly relevant in the sector, such as big data analytics. It also offers courses 

on less-common or emerging topics, such as robotics and machine learning. 

Ethical – The unemployment programme, offering not only technical trainings, but assistance in 

finding a job is ethically and socially responsible, primarily by offering these services for free. 

 Key insights for the Skills for Industry Strategy 2030 

The initiative’s good practice in terms of trainings offering grants a more detailed investigation of 

its potential guidelines for the Toolbox. This is done based on the identification of three main 

stakeholders: Technofutur TIC, employers and the state authority. The beneficiaries of the policy 

are trainees, with a special focus on unemployed people.  

Module Stakeholders 

Technofutur TIC Employers 

State authority (via 

Forem, employment 

agency) 

Talent 

detection and 

nurturing 

system 

Offer an up-to-date, high-

quality catalogue of 

courses 

Offer additional support to 

the unemployed 

Be open to offering 

internships or traineeships 

and job opportunities 

Offer support to the 

unemployed through the 

responsible agencies 

Detect unemployed 

potential candidates and 

inform about training offer 

Leadership 

and 

Governance 

Actively coordinate and 

develop the network of 

partner employers and 

trainers 

Contribute by updating 

the needed skills and 

giving the respective 

trainings 

Contribute to governance 

by being members of 

board of directors 

Coordinate a network of 

25 competence centre like 

Technofutur TIC 

Funding 

Combine free and paid 

trainings to achieve 

financial stability 

Be proactive in funding 

the employees’ digital 

skills 

Fund major part of the 

unemployed trainings 

Industry-led 

training 

infrastructure 

Develop trainings in 

partnership with 

employers 

Contribute to the 

trainings’ content and 

structure by defining the 

emerging needs 

Through the EU ERDF 

programme, fund 

investments in equipment 
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 Transferability, replicability and scalability 

The success of the organisation and its alignment with the Vision should interest other parties from 

the EU to create a similar model. With respect to the potential of implementation: 

Transferability – Given its close cooperation with employers and employment agencies, the 

model could be applied to other regions, granted that enough support is offered by the authorities 

in assisting the unemployed.  

Replicability – Due to its relatively simple model, the organisation could essentially be transferred 

to other cities or regions, assuming a similar ability to be connected with all the relevant 

stakeholders in the region. 

Scalability – The non-profit focuses on a specific region in Belgium, Wallonia. A major factor for 

the success of this initiative is that those involved are knowledgeable about the region and 

therefore provide a programme and support that are attuned to the characteristics and human 

capital demands of the region. In order to achieve similar results on a larger scale, cooperation 

with entities that have comparable knowledge in their respective regions is needed.  

 Potential challenges and success factors for implementation 

To be able to implement a similar initiative in a different context, several success factors and 

potential barriers have been identified. Based on the most recent evaluation reports, the following 

potential challenges have been noted: 

Impact 

Level 
Challenges 

High 

Assist jobseekers in completing the right trainings that will enable them to find a job. The 

skills gaps to be addressed might be significant and will require a significant level of support 

and guidance. 

High 
Resource-intensive to develop the network and support the unemployed. Sufficient funds 

are thus required. 

Low 
The financial stability of the company relies on the balancing of free with paid courses and 

requires regular supervision.  

 

Besides addressing these challenges, some factors will enable a successful implementation: 

Impact 

Level 
Success factors 

High Develop an extensive network of contacts with employers, agencies and trainers. 

High Work with trainers that have extensive experience.  

Medium Adapt the programme to the backgrounds and skill levels of the trainees. 

Medium 
Develop personal relationships, especially with job seekers, to facilitate the reintegration 

process. 
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 Take away messages 

 Non-profits can be established to train both the unemployed and the employed thus helping 

both segments achieve financial stability by improving their employability.  

 Career guidance and the provision of targeted trainings is important to facilitate the 

reintegration of the unemployed.  

 Strong collaboration with all stakeholders in the region facilitates labour market 

reintegration and enhances the scope and quality of trainings offered. 
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 The EU 2030 High-Tech Skills Vision alignment 

 

Given its innovative model of implementation, as well as the contents of the defined strategy for 

the six cities, 6Aika serves as a model for a defined EU-level Skills Vision: 

Feasible – The initiative has a clear budget structure, schedule for implementation, effective 

management and project application procedures. 

Participatory – The strategy’s projects emphasise collaboration between different stakeholders, 

offering a prime example for a participatory approach to implementing a skills strategy. 

Inspiring – Through its approach on open innovation, 6Aika targets not only sustainable urban 

development for the participating cities, but the potential to come up with innovations that will be 

applicable at global level.  

Responsive – The strategy, by employing a collaborative and open innovation model, targets all 

sectors and aspects of urban life, which is likely to include all social segments and address their 

problems.  

Excellence – By supporting innovation, 6Aika supports the six cities to become European and 

even global models of developing technologies in a collaborative urban environment. 

Anticipatory – The strategy specifically focuses on emerging technologies and models of 

operation such as using big data to improve urban life or developing online learning solutions to 

address existing skills challenges. 

 Key insights for the Skills for Industry Strategy 2030 

The 6Aika strategy can inform other authorities willing to implement a similar initiative within their 

cities or at regional level. The programme excels in targeting not only citizens, or employees, but 

attempts to also improve the status of businesses and universities. With this wide array of 

beneficiaries and innovative operation models, 6Aika can inform a skills initiative on the following 

aspects: 

Module Stakeholders 

Programme management Municipalities Companies, universities 

Skills 

strategy 

Indirectly support a skills 

strategy by supporting 

projects that train skills in 

innovative sectors or 

address skills gaps 

 

Contribute by devising 

projects that address 

existing skills gaps 

Leadership 

and 

governance 

Lead discussions on 

defining the strategy and 

priorities 

Create a transparent 

mechanism for selecting 

projects 

Offer necessary support to 

management 

Proactively engage in 

discussions 

Be open and offer support 

for the projects 
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Talent 

detection 

and 

nurturing 

system 

Support projects focusing 

on skills development  
 

Strongly collaborate with 

other stakeholders in 

creating effective training 

models 

Funding 

Use EU funds if available 

Create a multi-source, 

flexible funding structure 

Contribute sufficiently to 

cover remaining financing 

needs 

 

 

 Transferability, replicability and scalability 

The initiative has a relatively simple model of cooperation, with similar implementation attempts 

depending on the following aspects: 

Transferability – A similar initiative may be implemented by governments in other cities and 

regions to support emerging projects for skills development and innovative training models. 

Replicability – The programme may have limited replicability due to the strong innovation 

capabilities of the Finnish society, but a model that increases the project pipeline could help 

overcome this aspect in less-innovative regions.  

Scalability – The initiative could be implemented at national level, assuming that the state 

authorities collaborate strongly with municipalities to encourage them to support sustainable urban 

development, including skills development. 

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by public authorities 

willing to create a similar initiative: 

 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar strategy: 

Impact 

Level 
Challenges 

High A sufficient project pipeline needs to be ensured to justify the efforts made. 

High 
Sufficient funding needs to be accessible to allow for the successful implementation of the 

strategy.  

Medium 
The wide scope of the strategy may result in less impactful solutions when trying to address 

very specific issues. 

Impact 

Level 
Success factors 

High 
The active participation of business in the development and implementation of selected 

projects ensures their feasibility and applicability to the needs on the ground. 

High 
Good communication and change management efforts will improve the impact of the projects 

and facilitate their successful implementation. 

Medium 
The definition of a specific set of priorities helps screen projects and select those that are 

aligned with the aims of the strategy. 
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 Take away messages 

 Cities can become testing and development labs that support the development of innovative 

solutions to societal problems, including skills development. 

 Cities should collaborate between them to exchange expertise and technologies. 

 Companies, universities, citizens and customers can be stimulated to collaborate and co-

create innovative solutions. 

 The project-based and open innovation approach allows authorities to give the ‘market’ the 

responsibility to solve relevant issues. 

 

 

  

Medium 
By encouraging collaboration between relevant stakeholders in an open environment, 

innovation and the development of new technologies is being supported. 
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Participatory – The Fundão municipality has collaborated with multiple stakeholders, such as 

companies, universities and associations, to setup the centre and define its objectives. 

Responsive – The initiative was launched as a solution to the declining economic status of the 

region, and serves as an attempt to revitalise economic activity, innovation and upskilling. 

Excellence – Serving as a best practice case for regional development, Fundão’s recent growth is 

attributed in part to the centre’s activities and network effects it has created. 

Anticipatory – The project focuses on emerging technologies and fields, such as IoT and robotics, 

to help improve the economic and social outlook of the region. Respectively, the skills development 

that takes place complements this change in the economic strategy of the city. 

 Key insights for the Skills for Industry Strategy 2030 

The Business and Shared Service Centre in Fundão can serve as an example for municipalities and 

regions willing to shift their economic strategies and specialisations in light of the emerging trends 

and innovations to help address existing challenges. This broad initiative also touches upon skills 

development and upskilling, which remains an integral part of successful economic initiatives. The 

project can thus inform similar initiatives with regards to the following Toolbox modules: 

Module Stakeholders 

CNSP Government Companies 

Talent 

detection 

and 

nurturing 

system 

Offer targeted trainings 

open to everyone (incl. 

unemployed) thus 

encouraging lifelong 

learning and talent 

detection 

Support the centre in 

tackling unemployment and 

encouraging the growth of 

talent 

Support the development 

and presentation of 

trainings  

Offer 

employment/traineeship 

opportunities  

Leadership 

and 

governance 

Manage the development 

and execution of trainings, 

including the necessary 

facilities 

Support the centre by 

defining a skills and 

economic development 

strategy 

 

Funding 

Build a sustainable 

financing model based on 

offering value-adding 

services 

Access EU funding to 

initiate similar projects 

Contribute with funding and 

human resources to 

trainings  

Incentives  

Incentivise the unemployed 

to complete trainings and 

develop the required skills 

Encourage local businesses 

to support the centre’s 

activities 

Encourage employees to 

give trainings and adopt a 

lifelong learning approach 

themselves  

 

 Transferability, replicability and scalability 

For municipalities or associations willing to build a similar programme, implementation depends 

on: 

Transferability – Similar projects can be implemented in other cities and regions, given the 

flexibility of the model and its easy adaption to local specificities and priorities.  
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Replicability – Business and shared services centres can be replicated in other regions, provided 

that there is enough potential to build a value-adding network. 

Scalability – Additional centres could be established in different cities/regions, adopting a bottom-

up approach to reskilling and redefining the economic priorities of the nation.  

 Potential challenges and success factors for implementation 

The following challenges may be encountered and have to be addressed by organisations willing 

to create a similar agency: 

Despite these challenges, several success factors are likely to increase the success rate of a 

similar programme: 

 

 Take away messages 

 Municipalities and regions lagging behind in economic development can refocus on 

innovative sectors by unlocking EU funding and developing an innovation ecosystem. 

 Business and training centres can spur further investments and initiate the transition to a 

more innovative economy. 

 Business and shared services centres can address a variety of societal challenges such as 

unemployment, skills development, and R&D, in a collaborative, open-innovation 

environment. 

  

Impact 

Level 
Challenges 

High 
A high demand for the services offered needs to exist to justify the efforts required for the 

set-up and running of the centre. 

High 
In certain instances the existing skills gap may be too wide to be easily bridged and provide 

sufficient local talent to member companies. 

Medium 
The centre’s objectives and activities need to be aligned with the government’s 

local/regional/national skills strategy and respond to local challenges. 

Impact 

Level 
Success factors 

High Ensure a sufficient number of companies and start-ups operate in the centre. 

High The municipal authorities are willing to commit and access enough funding. 

High Prove the value-added of being part of the centre. 
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4.4. Key observations 

This section of the Final Report has presented twenty best practice cases and analysed the 

subsequent potential of implementation of similar initiatives in other contexts or by other 

stakeholders. The analysis of the initiatives has generated diverse, but complementary insights, 

which are discussed below. 

To summarise, the selected examples have been initiated by different stakeholders: national 

authorities (e.g. Portugal Skills Strategy, Luxembourg Digital Skills Bridge, and Skillnet), 

regional and city authorities (e.g. Skills for Londoners Strategy, 6Aika, CNSP, BRIDGE, AFIL 

and Allianz Industrie 4.0), corporates (e.g. IBM Skills Academy, Cisco Networking Academy, 

Airbus Engineer of the future and Bosch Centre of Artificial Intelligence), clusters (e.g. Silicon 

Europe, Brainport Development, and SEMI), non-profit organisations (e.g. Technofutur TIC and 

ReDI School) as well as academic institutions (e.g. PROMPT and IMEC Academy). The initiatives 

have also been implemented at different levels, ranging from cluster (AFIL), city (BRIDGE), 

regional (6Aika) level to national (Portugal Skills Strategy) and supranational level (Cisco 

Networking Academy). All the best practices analysed have proven the importance of cross-

sectorial and cross-regional collaboration. They have also highlighted the need for transversal 

cooperation among public and private bodies as well as between different sectors and industries. 

Overall, two main types of initiatives can be distinguished: (1) best practices that address the 

supply of skills, which refer to trainings and upskilling of the labour force (e.g. Technofutur, IMEC 

Academy, PROMPT), and (2) initiatives that target skills needs to further innovation and enhance 

the competitiveness of key sectors, with particular focus on SMEs (e.g. Silicon Europe, Brainport 

Development, CNSP). Given the overall objectives of this project, both types of policies help 

address the labour market challenges, by training and upskilling people, and thus ensuring the 

competitiveness of Europe’s industry. 

In this light, some interesting patterns emerge, which provide food for thought and will inform the 

further development of the EU 2030 High-Tech T-Shaped Skills Vision and the accompanying 

Toolbox. 

- Skills strategy definition (e.g. Portugal Skills Strategy, Skills for Londoners Strategy, 

Luxembourg Digital Skills Bridge, Brainport Development, Airbus Engineer of the Future) – 

These initiatives serve as a starting point in a new effort of state authorities to define a new 

skills system at either national, regional, or cluster level. These types of initiatives all have 

an extensive evaluation element, based on stakeholder consultations and evidence-based 

sector analysis, which defines the key challenges of the current system. Based on their 

findings, cross-sectoral and governmental teams work on developing an implementation 

framework to address the existing challenges. The Portuguese case shows that national 

authorities with serious challenges can also collaborate with international organisations 

(such as the OECD) to access support and expertise in better designing the new skills 

agenda. On the other hand, the Luxembourg Digital Skills Bridge initiative shows that a 

bottom-up approach, where companies define the needs to be addressed, may work in 

countries with less structural problems but with existing skills gaps. 

- Private sector (industry-led) - educational system collaboration (e.g. Cisco 

Networking Academy, IBM Skills Academy, Airbus Engineer of the Future, SEMI High Tech 

U) – All the listed initiatives have been launched by private companies and large 

multinationals in collaboration with academic institutions. They represent private 

investments in education and upskilling, in part because their respective sectors face 

widening skills gaps or increasing labour demand. Trainings and research done within 
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academic institutions enhance the employability of students and prepare them for the future 

needs of the labour market and industry. The scope and impact of the programmes assessed 

make the case for private initiatives that ask for the active collaboration of universities, 

schools and public authorities. By encouraging greater collaboration between academia and 

industry, students will increasingly gain the skills required by industry, while the overall 

expertise of European regions and cities will be strengthened.  

- Training and research centres (e.g. Technofutur TIC, PROMPT, Allianz Industrie 4.0, 

6Aika) – Some best practices illustrate the potential role and impact of dedicated training 

and research centres on skills development in Europe. These public-private facilities are 

often managed together by industry, academia and even regional governments, making the 

case for using the more collaborative Triple Helix model to offer more relevant trainings to 

different target groups: students, professionals, and the unemployed. By targeting a wide 

variety of people, such centres actively contribute to the lifelong learning of professionals 

and strengthen the overall competitiveness of Europe’s workforce. 

- Socially-responsible initiatives (e.g. BRIDGE, ReDI School, Technofutur TIC, Cisco 

Networking Academy) – With respect to the unemployed or disadvantaged groups, further 

efforts can be made. Initiatives that specifically target youth from poor regions and/or 

refugees, ensure the inclusiveness of the upskilling efforts and the comprehensiveness of 

the skills strategies developed. The diverse implementation models and types of initiatives 

illustrated demonstrate the positive impact these programmes can have on the wider 

economic development of a city, region or even Member State.  

- Early-stage training (e.g. BRIDGE, SEMI High Tech U) – Two selected initiatives 

highlighted the need for increased career guidance for students. To decrease the risk of a 

continuous expanding skills gap, future policies and initiatives will need to increasingly focus 

on the detection of talent at an early stage. Students need to be made aware of industrial 

needs and the opportunities each career path offers. Teachers and parents will have to be 

deeply implicated in to this process to ensure an adapted and personalised career guidance 

support.  

- World-class research and trainings (e.g. IMEC Academy, Bosch Centre for Artificial 

Intelligence, Silicon Europe, Brainport Development) - Leading research centres, such as 

IMEC and BCAI, can establish trainings and research programmes to grow talent that could 

advance world-class knowledge in key sectors for the EU. This can be done in collaboration 

with leading European universities or by leveraging on the existing internal business 

expertise. On the other hand, clusters can contribute to knowledge transfers between 

companies in order to generate more innovative solutions. This demonstrates that creating 

global champions would require both more academic and company-led initiatives. 

- Industry-focused clusters and SME development (e.g. Silicon Europe, AFIL, SEMI, 

Brainport Development, Skillnet Ireland) – As previously mentioned, some cases address 

SSIS&DT in an indirect way by first facilitating knowledge creation and the development of 

key sectors. As prioritised by the EU, clusters are integral to this process. They support the 

collaboration between industry members and help prioritise key challenges, such as skills 

gaps and necessary trainings. Be it at regional, national, European or global level, clusters 

help raise awareness about the key challenges their members face and offer a platform for 

solution development. Skillnet and Brainport Development, for example, support the 

creation of networks on various issues and help their members develop concrete solutions. 

Moreover, clusters offer significant support to SMEs, which are likely to have less resources 
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to initiate private training programmes. Lastly, meta-clusters, such as Silicon Europe, can 

provide a platform for greater regional collaboration among clusters, thus further 

strengthening the competitiveness of Europe’s industry.  

- Regional Development (e.g. 6Aika, CNSP, AFIL, Brainport Development, Allianz Industrie 

4.0) – Initiatives focusing on regional development need to pay specific attention to the 

local context while often targeting a broader scope of activities. An interesting observation 

to be made is that in developed regions businesses often request initiatives that encourage 

new innovation and collaboration models, while in developing regions (such as CNSP in 

Fundão) public authorities often lead the transformation and upskilling efforts.  

These categories of initiatives demonstrate that all stakeholders - public, private, academia, 

clusters and international organisations, need to be aware of the expanding skills challenges. All 

parties need to undertake a concerted approach to addressing the problems at local, regional, 

national and EU-level. Stakeholders need to increasingly work together to define problems and 

develop common solutions, mostly in the form of public-private partnerships. The coordination is 

necessary to make sure that all initiatives and policies are effective, complement each other and 

are not duplicates. On the other hand, comprehensive policies need to be implemented to support 

SME development. Traditional training and education systems need to be reviewed and more 

transversal flexible education systems developed. 
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5. Comparison of the high-tech skills situation between USA and EU 

5.1. Introduction 

In this section, we compare labour-market issues for high-tech T-shaped skills between the 

European Union and the United States. We discuss general trends in high-tech T-shaped skills 

challenges and responses that stakeholders from the public sector and the private sector have 

developed. We then describe and analyse the American policy discourse on skills shortages, and 

draw parallels in high-tech T-shaped skills issues in the United States and the EU. Subsequently, 

we describe notable differences in high-tech T-shaped skills issues in the United States and the 

EU. Finally, we describe what can be learned from this analysis. 

As in the EU, the labour market in the United States is transforming in response to high-tech 

developments. Between 2005 and 2015, about 12% of American workers have migrated 

domestically in search of work. More than 50% have switched industries to stay employed. Still, 

in 2018, 6.8 million Americans are unemployed, and another 6.7 million are underemployed and 

in search of full-time jobs.100 

Figure 16. Worker displacement in the USA101 

 
 

American policy makers currently are concerned that the United States does not lead in all areas 

of science and technology, and that it may be impossible for the US to regain the leadership they 

had. They point to being placed lower in international rankings of research publication impact,102 

and innovation economic competitiveness, as worrying signs.103 

For decades, an important part of the American high-tech talent pool consisted of international 

top-tier talent that migrated to the United States to study at American universities and start off 

                                                             
100 Bureau of Labour Statistics, 2018, current population survey (Analysis by MIT future of work) 
101 Bureau of Labour Statistics, 2018, current population survey (Analysis by MIT future of work) 
102 Marshall, Eliot & Travis, John. (2011). UK Scientific Papers Rank First in Citations. Science. 334. 443-443. Counts are 
national averages and are normalized to the average number of citations in the respective research discipline in 2011 
103 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, chapter 1 
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their careers. Major pull factors included the US’s high level of technological advancement, growing 

economy, world-renowned universities, and a strong research and innovation culture with ample 

government support through research assistantships, funding for basic research, and support for 

research equipment.104 

In the second half of the 20st century in the United States, the high-tech workforce has grown 

significantly. This growth was initially driven by a strong growth of employment in science and 

engineering technologies. The advent of IT took care of the rest, and employment in that segment 

dominated work in STEM at the turn of the millennium.105 Also currently, work in IT makes up the 

bulk of STEM employment in the United States, with engineering work and employment as STEM 

technician as distant second and third.106 This is illustrated by the figures below.  

Figure 17. USA STEM workforce by occupational group in percentages107 

 
 

  

                                                             
104 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, chapter 1 
105 National Research Council, 2006, CPST analysis 2006a 
106 National Research Council, 2006, CPST analysis 2006a 
107 National Research Council, 2006, CPST analysis 2006a 
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Figure 18. USA STEM workforce by occupational group in absolute numbers108 

 
 

Figure 19. USA STEM workforce by occupational group in percentages109 

 

Analysis by Burning Glass technologies, based on job postings, zooms in on high-tech workers that 

are currently in high demand in the United States, and projects the growth of this demand towards 

                                                             
108 National Research Council, 2006, CPST analysis 2006 
109 National Research Council, 2006, CPST analysis 2006a 
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2026. It shows that currently, the highest demand is for UX designers, web developers, java 

developers and medical coders. Of these occupations, highest growth is forecasted for UX 

designers.110 

Other high-tech occupations currently feature less high demand, yet are forecasted to grow rapidly 

in the coming years. These include biostatisticians, bioinformaticians, web designers and computer 

scientists. Other occupations also feature less high demand, and demand for such workers is not 

expected to grow much, yet workers with these skills commandeer higher salaries than most. 

These occupations include big data architects, data scientists and data engineers.111 

 

Figure 20. Volume of high-tech job postings, their associated average salaries and forecasted 

growth rate in the United States 

 

 

 

In response to the increasing demand for workers with high-tech T-shaped skills, employers 

engage in a myriad of activities that include significant retraining of their employees to generate 

the right skillsets, hiring people from outside of their industry to bring in new talent, coordinating 

with educators to establish talent pipelines directly from educational institutions to their 

                                                             
110 Burning Glass Technologies, 2016 
111 Burning Glass Technologies, 2016 
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companies, hiring well-performing workers from competitors, and changing the composition of 

their workforce between permanent and contingent to gain the flexibility and agility needed to 

keep up with rapid transformation of the digital economy.112 

CEOs world-wide report to favour retraining of their workers most, and to think altering contractual 

conditions for their people is less important. When comparing CEO responses from North America 

to those from Western Europe, it shows that European CEOs favour significant retraining and 

upskilling more than their North American colleagues. Conversely, North American CEOs report to 

rely on establishing a direct pipeline from educators in greater numbers compared to West 

European CEOs.113 This may be associated with strong alumni ties between employers and 

educational institutions, although little research appears to have been done on the topic.  

Figure 21. Priority of employer activities to address a potential skills gap in their organisation114 

 
 

  

                                                             
112 PwC, 22nd annual CEO survey 
113 PwC, 22nd annual CEO survey 
114 PwC, 22nd annual CEO survey 
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5.2. Overview of American policy discourse on skills shortages 

In this section, we provide an overview of policy discourse in the United States on skills shortages. 

We describe the issue as to whether a skills gap exists, what it looks like for computer science and 

IT jobs, how it presents itself at the federal level, and how it relates to the concept of T-shaped 

skills. 

It is a given that new technologies and new ways of working demand state-of-the art skills from 

employees. There is no doubt that keeping (future) workers up with the demands of a changing 

economy through education and reskilling is important and necessary. However, attributing the 

current unemployment rates in the US of the last couple of years to the fact that workers are not 

educated enough and do not have the right skills, as current and past administrations did, is called 

into question.115  

 Existence of a skills gap 

In public debate, there is a strong narrative that high unemployment rates exist due to a skills 

mismatch, and workers do not have the right skills for the available jobs. This is in contradiction 

with research that reveals that a weakness in aggregate demand is the most important driver of 

high unemployment rates, in combination with other mechanisms.  

Researchers from the Economic Policy Institute found patterns in the American labour economy 

that are consistent with unemployment being caused by cyclic phenomena, namely a weakness in 

aggregate demand. No other structural patterns that indicate unemployment due to skills 

mismatches or shortages were found. Their starting point was that if today’s high unemployment 

were a problem of mismatches or a skills shortage, they would expect to find some types of workers 

or sectors or occupations facing tight labour markets relative to before the recession started.116  

Analysis showed no evidence for workers at any level facing tighter labour markets in 2013 than 

before the recession. Even workers with high levels of education have seen a large increase in 

unemployment rates between 2007 and 2013. Further, they did not find the ‘signature of a skills 

mismatch’: workers in some occupations experiencing tighter labour markets relative to 2007. On 

the contrary, they found that in every occupational category demand for workers was lower in 

2013 than before the recession started. Another angle they chose was the number of job openings 

in a selection of sectors. If high unemployment were due to skills shortages or mismatches, they 

would expect to find some sectors where there are more unemployed workers than job openings 

and some sectors with more job openings than unemployed workers. Their finding was that 

unemployed workers outnumber job openings in all examined sectors. The researchers also 

analysed wage trends. If there would be a skills shortage, the expectation would be that wages 

should be increasing in occupations where there is a shortage of skilled labour. However, they 

found in no occupation major wage increases. They conclude that the reason of a lack of job growth 

is a declining demand for goods and services.117 

Another explanation for a perceived skills mismatch or skills shortage is offered in a paper by 

researchers from Harvard University, Northeastern University and the Federal Reserve Bank of 

Boston. They found evidence that in the skill requirements employers use to screen candidates 

opportunistic upskilling takes place118. Using data on millions of online job vacancy postings, they 

                                                             
115 The skills gap is fixed, because there was no skills gap, 2019, Washington Post: 
https://www.washingtonpost.com/business/2019/01/14/skills-gap-is-fixed-because-there-was-no-skills-
gap/?noredirect=on&utm_term=.e1a88c0a649d 
116 Is There Really a Shortage of Skilled Workers?, EPI, 2014: https://www.epi.org/publication/shortage-skilled-workers/ 
117 Is There Really a Shortage of Skilled Workers?, EPI, 2014: https://www.epi.org/publication/shortage-skilled-workers/ 
118 Sasser Modesto, A, Shoag D., Balance, J, Upskilling: do employers demand greater skill when workers are plentiful, 
Norteastern University, Harvard University, Federal Reserve Bank of Boston 
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found that employer requirements rise for both education and experience when job seekers are 

more plentiful. They conclude that their ‘findings provide some of the first empirical evidence of a 

shift in recruitment intensity whereby employer skill requirements are driven—in part—by the 

available supply of labour’.119 

Some fields in science and engineering are truly short in supply, at least in specific periods and at 

certain locations. In some expanding areas of information technology (such as social media), 

employers are in high demand. The markets differ also geographically. Employer demand is far 

higher in a few metropolitan areas than in the rest of the country. Recruitment of professionals to 

these regions may be more difficult as these areas know far higher housing and other costs.120 

Research from the School of Labor and Employment Relations at the University of Illinois targeted 

in a survey managers of businesses with knowledge of both hiring and operations. Their focus was: 

what skills do employers demand, and do the employers that demand high skill levels have trouble 

hiring workers?  Their data showed that hiring problems are less widespread than is widely claimed.  

The researchers found however that there is a lot of variation in skill levels demanded within each 

occupation. They emphasize that it is essential not only to focus on adjusting worker skill levels, 

but also on employer behaviour and on labour market intermediaries such as employment agencies 

or trade associations, employer relationships with technical colleges or other institutions, and 

employer-provided training. The main challenge according to the researchers is to improve the 

‘knitting together’ of the supply and demand sides of the labour market.121 

 Computer science and software skills gap 

US tech companies face troubles finding qualified employees with relevant computer science and 

software skills. This is one of the key findings in the Global Knowledge's 2018 IT Skills and Salary 

Report, which interviewed more than 16,200 tech professionals from around the world about jobs 

in the IT industry.122 The US Bureau of Labor Statistics predicts there will be 1.4 million technology-

related job openings in 2020, but not enough graduates with the skills required to fill them.123 124 

At the same time, only forty percent of elementary schools, middle schools and high schools in the 

U.S. provide computer science classes in which students can learn computer programming or 

coding, according to a Google and Gallup's study on computer science education.125 Although 

interesting, no figures are available on differences on this indicator between elementary schools, 

middle schools and high schools.  

In 2016, the Obama administration spent $4 billion to states and $100 million directly to districts 

to increase access to K-12 computer science by training teachers, expanding access to high-quality 

instructional materials, and building regional partnerships. An illustrative example of initiatives 

under this spending programme can be found at the private companies Florida Power & Light and 

Pratt & Whitney implemented a promising initiative. These companies partnered with schools in 

offering paid internship programs where STEM instructors teach IT classes during summer.126 

                                                             
119 Ibid. 
120 The Myth of the Science and Engineering Shortage, 2014, The 
Atlantic:https://www.theatlantic.com/education/archive/2014/03/the-myth-of-the-science-and-engineering-
shortage/284359/ 
121 The Myth of the Skills Gap, 2017, MIT Technology Review: https://www.technologyreview.com/s/608707/the-myth-
of-the-skills-gap/ 
122 Most jobs in the IT industry pay well, but skills matter, 2018, TechTarget: 
https://searchitoperations.techtarget.com/feature/Most-jobs-in-the-IT-industry-pay-well-but-skills-matter 
123 Tech: Where the jobs -- and demand -- are, 2017, USA Today: 
https://eu.usatoday.com/story/tech/talkingtech/2017/03/22/tech-where-jobs/99496462/;  
124 The high-tech skills gap and education, 2017, TechTarget: https://internetofthingsagenda.techtarget.com/blog/IoT-
Agenda/The-high-tech-skills-gap-and-education 
125 More K-12 Computer Science Classes Teach Programming/Coding, 2016, GALLUP: 
https://news.gallup.com/poll/196511/computer-science-classes-teach-programming-coding.aspx 
126 The Real Reasons Behind the Tech Skills Gap, 2016, Fortune: http://fortune.com/2016/04/27/tech-skills-gap-stem/ 
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Although no data is yet available on their impact or achievements, fact sheets show that interns 

are expected to work 20-29 hours per week at these companies, and can expect paid training at 

USD 12 per hour.127  

 Federal workers skill gaps 

Government agencies in the US also have difficulties recruiting and retaining employees with 

information technology skills. In 2016 the White House claimed the federal government needed an 

additional 10,000 IT and cybersecurity professionals.128 It is questionable if a skills gap in the US 

workforce is the only explanation for this gap. Another explanation could be the fact that 

government often cannot afford to pay as much as the private sector in terms of salary and 

recruitment incentives and tech people start a career in Silicon Valley for example, instead of 

Washington. Alternatively, the fact that private companies have more flexibility to offer positions 

to qualified applicants on short notice can be a reason for job seekers to choose for the private 

sector, while the federal hiring process often leaves applicants waiting for months to hear if they 

get the job. 

However, in order to close critical skills gaps within government agencies, the Office of Personnel 

Management has directed chief human capital officers to figure out how to eliminate skills gaps in 

six mission-critical jobs across government.129 It concerns jobs in cybersecurity, the job of auditor, 

human resources specialist, contract specialist or economist, and STEM (science, technology, 

engineering and mathematics) occupations. The Committee on STEM of the National Academy of 

Engineering and the National Research Council focuses specifically on the Department of Defence 

and stresses that ‘a workforce with robust science, technology, engineering and mathematics 

(STEM) capabilities is critical to sustaining U.S. pre-eminence’ and ‘DOD should focus its limited 

resources on fulfilling its own special requirements for STEM talent’. 130 

One solution to close the skills gap is to reskill the existing federal workforce. Therefore, the Trump 

administration announced in 2018 to launch a program to retrain federal employees for careers in 

government cybersecurity. The Federal Cybersecurity Reskilling Academy aims to address the 

shortage of trained cyber employees in the federal government. Currently in the pilot phase, this 

academy will train roughly twenty-five federal employees in a first curriculum of classes that have 

started March 11th, 2019, and will wrap up shortly before the summer. Participants have been 

recruited among current non-IT Federal workers through an application process that includes an 

online assessment of critical-thinking and problem-solving skills. After the programme, they are 

expected to work in IT jobs within the American federal government.131 

 The T-shaped model was introduced decades ago 

The conversation around skills gaps due to new technologies is not an entirely new phenomenon. 

Because of an increasing convergence of technologies, employees are needed with deep knowledge 

and skills in a particular area of specialisation, along with and the ability to make connections 

across disciplines. Two decades ago, IBM introduced in this context the metaphor of the T-shaped 

professional. The vertical bar of the ‘T’ represents depth in a single technical discipline, and the 

                                                             
127 FIU Student Partnership Program, 2019, Florida Power & Light: https://www.fpl.com/community/fiu-program.html 
128 Businesses say they just can't find the right tech workers, 2017, USA Today: 
https://eu.usatoday.com/story/tech/talkingtech/2017/03/28/tech-skills-gap-huge-graduates-survey-says/99587888/ 
129 Closing Skills Gaps: Strategy, Reporting and Monitoring, 2016, CHCO Council : 
https://www.chcoc.gov/content/closing-skills-gaps-strategy-reporting-and-monitoring 
130 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, chapter 2 
131 White House Launches Cyber Reskilling Program, 2018, Nextgov: 
https://www.nextgov.com/cybersecurity/2018/11/white-house-launches-first-cyber-reskilling-program/153171/ 
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horizontal bar of the ‘T’ represents the ability to apply knowledge across disciplines and to work 

with others (so-called soft skills).  

The figure below illustrates the IBM concept of the T-shaped individual:132 

Figure 22. The T-shaped model inspired many organisations in the US 

 

After IBM introduced the concept of the T-shaped professional, many organisations have begun 

developing certification programs as well as assessment tools or organizing conferences to promote 

T-shaped development. Some examples are: 

 The International Society of Service Innovation Professionals, ISSIP: a professional 

association co-founded by IBM, Cisco, HP and several Universities with a mission to develop 

the T-shaped workforce of the 21st century. ISSIP organises trainings and workshops with 

various companies (such as CISCO) and invites participants to think of solutions from other 

disciplines and find innovative ways to solve problems.133  

 The INFORMS initiative developed a certification programme where analytics 

professionals can be tested if they are able to bring a core set of analytics skills to a project 

team.134 

 Since March 2014, leaders from higher education, industry, government, 

foundations, and professional associations discuss yearly during a T-summit 

conference how to design innovative educational models that foster and develop T-shaped 

characteristics that are in high demand today and in the future workforce.  

 The STEM connector is an organisation involving a community of more than 3,700 

national, state, local, and federal STEM organisations. The organisation introduced the 

STEMconnector. This model identifies Employability Skills 2.0 (CP1) as “the behaviours 

above and beyond technical skills that enable STEM employees to create stakeholder 

momentum to commercialize ideas, or in short career skills” and Employability Skills 2.0 

(CP1) as “the behaviours above and beyond technical skills that enable STEM employees to 

create stakeholder momentum to commercialize ideas, or in short career skills.135 

                                                             
132 Why Do You Need to Become a T-Shaped Person,” Students for a Smarter Planet, blogpost, July 3, 2013. 
http://asmarterplanet.com/studentsfor/blog/2013/07/why-do-you-need-to-become-t-shaped-person.html  
133 www.issip.org 
134 The shape of analytics certification, 2012, INFORMS : https://www.informs.org/ORMS-Today/Public-Articles/February-
Volume-39-Number-1/The-shape-of-analytics-certification 
135 STEM 2.0: An Imperative For Our Future Workforce, STEMconnector Innovation Task Force, STEMconnector: 
Washington, DC, June 2014. p.13 
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Figure 23. STEMconnector skills development model136 

 

  

                                                             
136 STEM 2.0: An Imperative For Our Future Workforce, STEMconnector Innovation Task Force, STEMconnector: 
Washington, DC, June 2014. p.13 
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5.3. Parallels in high-tech T-shaped skills issues in the United States and the EU 

In this section, we describe the parallels in high-tech T-shaped skills issues in the United States 

and the EU. We describe how technology domains in question are similar and how on both sides a 

need exists for cross-disciplinary work, thought and attitude. We also describe the specific 

challenges in the United States that share resemblance with high-tech skills challenges in Europe, 

matchmaking and skill articulation efforts, approaches to certification, public-sector woes in hiring 

high-tech talent, and private-sector initiatives for skills development activities. 

 Technology domains are similar 

The technology domains referred to in discussions about the lack of qualified workers to work in 

high-tech jobs, are similar in the US and the EU. According to the National Research Council, a 

workforce with STEM capabilities is critical to sustaining the US economy, as according to the 

council the vibrancy of the American economy has been shown to depend heavily on advancements 

in science and engineering.137  In the US the acronym, STEM is often used to address the skills 

needed for workers in high-tech jobs. Many organizations in the United States follow the guidelines 

of the National Science Foundation on what constitutes a STEM field. Although an exhaustive list 

does not exist, STEM includes biological sciences (except medicine and other clinical fields), 

physical sciences (including physics, chemistry, astronomy, and materials science), mathematical 

sciences, computer and information sciences, geosciences, engineering, and social and behaviour 

sciences138.  

The Committee on STEM of the National Academy of Engineering and the National Research Council 

identifies a special role for the Department of Defence to impact the STEM workforce in order to 

prevail in future conflicts and accomplish the US national security goals. The committee names the 

following specific rapidly evolving areas of science and engineering for (future) DOD operations139: 

 Information technology: capabilities in this area are data mining, cyber security cloud 

computing and communications technology, requiring the DOD workforce having knowledge 

of computer science, large database management and statistics, algorithms, hardware and 

software architectures and the design and engineering of complex, secure systems.  

 Autonomous systems: capabilities in this area require knowledge on modelling and 

simulation, sensor integration, energy and power, systems biology and understanding 

natural systems. 

 Systems biology: capabilities in this area require understanding of natural systems, 

modification of natural systems and utilizing modified natural systems. 

 Innovative materials: capabilities in this area include knowledge on innovations in 

materials technologies that are crossing boundaries between materials science, 

nanotechnology, biology, chemistry, and physics. Examples are materials for energy 

storage, weapons systems, lightweight structures, photonics, and electronics that have 

application in expanding military capabilities. 

 Efficient manufacturing: capabilities in these areas include direct manufacturing, 

micromanufacturing, and flexible robotics.  

                                                             
137 National Research Council. 2007. Rising Above the Gathering Storm: Energizing and Employing America for a Brighter 
Economic Future. Washington, D.C.: The National Academies Press 
138 National Science Foundation Research Areas, 2019, NSF: https://www.nsf.gov/about/research_areas.jsp 
139 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, chapter 2 
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When it comes to the technology domains predominantly in focus of the discourse around high-

tech skills challenges, there appears to be ample similarity between the United States and the 

European Union. The technology domains listed above tend to match those named by the 

European Commissions as Key Enabling Technologies: Advanced Manufacturing Technologies, 

Advanced Materials and Nanotechnologies, Life Science Technologies, Micro&Naneolectronics 

and Photonics, Artificial Intelligence, and Cyber Technologies. 
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 STEM disciplines need to connect with other disciplines 

In 2015 the U.S. department of Education, in collaboration with American Institutes for Research 

(AIR) presented STEM 2026: A vision for Innovation in STEM education.140 The vision states that 

the workforce needs to be equipped with a new set of core knowledge and skills to solve difficult 

problems. The vision stresses that STEM discipline-specific topics relate to or connect with other 

STEM and non-STEM disciplines, including art, history, and social studies and promotes life-long 

learning and fostering skills such as persistence, teamwork, and the application of gained 

knowledge to new situations. STEM 2026 includes six interconnected components: 

 Engaged and networked communities of practice 

 Accessible learning activities that invite intentional play and risk 

 Educational experiences that include interdisciplinary approaches to solving grand 

challenges 

 Flexible and inclusive learning spaces supported by innovative technologies 

 Innovative and accessible measures of learning 

 Societal and cultural images and environments that promote diversity and opportunity in 

STEM 

More voices emphasized that hard STEM education is not enough to meet the 21st century 

challenges. Researchers and professors stated in the Washington Post that it is time to rebalance 

the engineering curriculum by restoring some of the emphasis on professional skills or soft skills,141 

and plead that the United States does not need more STEM majors, but more STEM majors with 

liberal arts training.142 This appears to connect ideas in the United States on 21st-century STEM 

education to the notions multi-disciplinary and transversal skills in the concept of T-shaped 

professionals. 

Both in the United States and in the European Union, the importance of multidisciplinary 

research and education is underlined by policymakers, academic researchers and employers in 

high-tech industries, and is seen as a key factor in addressing systemic challenges in thematic 

areas that cut across technology domains. Also, there appears to be overlap in the attention 

asked for non-technical skills, and the ambition to train non-technical skills in high-tech workers 

and students both in the USA and in the EU. 

 

  

                                                             
140 STEM 2026, A vision for Innovation in STEM Education, US department of Education, 2015 
141 R.K. Miller, Why the Hard Science of Engineering is No Longer Enough to Meet the 21st Century Challenges, Olin 
College of Engineering 2015 
142 WE DON'T NEED MORE STEM MAJORS. WE NEED MORE STEM MAJORS WITH LIBERAL ARTS TRAINING, February 18, 
2016, Washington Post article by Loretta Jackson-Hayes 
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 Challenges in the United States 

 Shift away from engineering – Over the last decades, American workers have shifted 

across occupational groups. Notably, within STEM occupations, workers in the USA have 

moved away from engineering jobs and into math and IT occupations.143 

 Difficult to fill positions – The shift away from engineering jobs had led to difficult-to-fill 

positions in engineering. Vacancies are especially difficult to fill in systems engineering, 

aerospace engineering and mechanical engineering. Industries that are affected most are 

the American aerospace industry and defence industry. 144 

 STEM job openings – Vacancies in STEM fields are forecasted to reach over 2.8 million by 

2020,145 and to increase by 13% to close to 3.2 million by 2027.146 Roughly 20% of these 

vacancies are expected to be in engineering, while about half of them would be in IT. The 

vacancies in engineering are expected to be mostly due to replacement of retiring 

engineers, while vacancies related to market growth are expected mostly in IT. 147 

 Ageing among physical scientists – The American workforce shows a trend towards 

ageing among physical scientists. Current research associates this with large numbers of 

older scientists crowding out younger scientists, making it difficult for them to establish 

independent careers; and slower pace of scientific progress as scientists are believed to be 

most creative earlier in their careers. Ageing among physical scientists is a result of the 

aging of the large baby boom cohort of scientists.148  

 Ageing STEM workforce – The STEM workforce in the USA has long been the positive 

outlier within the trend of an ageing American workforce. In the past decade however, this 

outlier has moved closer towards the main trend, and the STEM workforce now appears to 

be ageing in almost the same numbers as the overall workforce in the USA.149 

 

  

                                                             
143 National Academy Of Engineering And National Research Council Of The National Academies, 2012, Assuring The U.S. 

Department Of Defense A Strong Science, Technology, Engineering, And Mathematics [STEM] Workforce, Chapter 4 
144 National Academy Of Engineering And National Research Council Of The National Academies, 2012, Assuring The U.S. 

Department Of Defense A Strong Science, Technology, Engineering, And Mathematics [STEM] Workforce, Chapter 4 
145 National Academy Of Engineering And National Research Council Of The National Academies, 2012, Assuring The U.S. 

Department Of Defense A Strong Science, Technology, Engineering, And Mathematics [STEM] Workforce, Chapter 4 
146 The State of STEM Education Told Through 12 Stats, 2017, iDTech: : https://www.idtech.com/blog/stem-education-
statistics 
147 The State of STEM Education Told Through 12 Stats, 2017, iDTech: : https://www.idtech.com/blog/stem-education-
statistics 
148 David M. Blau, Bruce A. Weinberg, 2017, Why the US scientific workforce is aging 
149 U.S. STEM Workforce Aging, but Younger Than Total Labor Force, 2013, PRB: https://www.prb.org/us-stem-
workforce-aging/ 
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Figure 24. Percent of U.S. Labour Force Ages 55 and Older, 1990-2010150 

 

 Skills shortage as a reason for vacancies – Employers attribute these numbers of 

vacancies- and the associated impact of ageing among STEM workers - to a skills shortage 

among workers, especially when looking at entry-level vacancies. Moreover, employers 

report that these vacancies give them a hard time keeping their cost down, their quality up 

and their processes.151 On the following pages, we present charts and visualisations that 

compare the prevalence of specific skills issues in the USA to the UK and Germany. Although 

it would be interesting to compare these figures to other EU-28 countries and to the EU-28 

total, such data is not available in currently existing sources. Subsequently, we use these 

charts and visualisations as somewhat inaccurate proxy indications illustrative of differences 

between the USA and the EU.  

 

  

                                                             
150 U.S. STEM Workforce Aging, but Younger Than Total Labor Force, 2013, PRB: https://www.prb.org/us-stem-

workforce-aging/ 
151 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   

12.6
13.6

19.3

9.6 9.6

17.3

0

5

10

15

20

25

1990 2000 2010

Percent of U.S. Labor Force Ages 55 and Older, 

1990-2010

Total US labour force STEM US labour force



      
 
 
 
 

 
   209 
 

Figure 25. Employers that say lack of skills is a common reason for entry-level vacancies, 

2012152 

 

 The American government and the private sector face competition from academic 

institutions for PhD-level scientists – Sauermann and Roach (2012) found in a survey 

of PhD students that ‘a faculty research career is the career path most often considered 

‘extremely attractive’ and ranks among the most desirable careers for over 50% of life 

scientists and physicists’.153  

 Government agencies are falling behind on investments in high quality, up-to-date 

facilities and equipment – The availability of such facilities and equipment is essential to 

recruit talented scientists and engineers.154 

 Young people appear not well informed – Part of the reason for this skill gap may be 

found in the levels of information that young people have. Both in the United States and in 

Germany and the United Kingdom, less than half appear to have understanding of basic 

labour-market dynamics such as number of job openings, wage levels or graduation 

placement rates of different fields of study. 155 

  

                                                             
152 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
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Figure 26. Yong people that say they understand job openings, wage levels or graduation 

placement rates of different fields of study, 2012 156 

 

 Young people are not well positioned – Another part of the explanation for a skills gap 

is that less than half of young people consider themselves well positioned or driven to finish 

tertiary education. More than half of young people report to be struggling to succeed in 

tertiary education, to be disheartened by their prospects, or to be disengaged from any 

possibilities. Moreover, more than half of them report that, knowing what they know now 

about the labour market, are unconvinced they made the right choice of institution and field 

of study.157 
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Figure 27. Youth attitudes towards tertiary education 158 

  

 Young graduates seem not well prepared – Employers and educators have different 

perceptions of the extent to which young graduates are ready for the job market. Typically, 

educators are twice as optimistic on graduate readiness compared to employers. Educators 

typically think that graduates from their institution are adequately prepared for entry-level 

positions in their field of study. Typically, less than half of employers think that employees 

they hired in the past year have been adequately prepared by their pre-hire educators. To 

explain this lack of alignment, researchers point to limited engagement and communication 

between employers and educators.159 
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  

Figure 28. Agreement that young graduates/new hires are adequately prepared160 

 

 Educators do not always understand labour market dynamics – Surveys show that, 

on average, educators appear to have no clear view on the extent to which their students 

are able to find jobs after graduation. A 2012 McKinsey survey shows that less than half to 

a third of educators feel confident to provide an estimation on how many of their students 

manage to find employment. Those that do provide information typically overestimate the 

labour-market success of students.161 Similar conclusions are drawn from a 2018 survey by 

the Association of American Colleges and Universities among employers in the United 

States.162 
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Universities: https://www.aacu.org/research/2018-future-of-work-presentation 
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Figure 29. Educator’s awareness of labour-market dynamics163 

 

 Employers value employees with the right skills – Employers profess to contribute to 

a skills premium, as a majority of employers state they would pay more for prospects with 

the right talent. A vast majority also reports that they train new hires, although the number 

of training days does not seem to go beyond four or five weeks. 164 

  

                                                             
163 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   
164 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   
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  

Figure 30. Skills premium and investment in training new hires165 166 

 

 

 

The challenges identified in American policy thinking on high-tech skills appear to be similar to 

those highlighted in Europe. The challenges described above resemble the challenges targeted 

in EU policy making: having high-tech careers seen as attractive and prestigious; generating 

‘high-tech awareness’ already a decade before students enter the workforce; introducing 

technical education early in a young student’s curriculum and introducing high-tech topics to 

children starting from an early age; encouraging co-development of educational initiatives and 

materials across stakeholder groups; adapting university programmes to the human capital 

needs of high-tech industries; preparing a future generation of researchers, engineers, 

designers and business leaders to state-of-the-art technology; and promoting training activities 

aimed at improving transversal high-tech skills. Moreover, analysis of survey data from the USA, 

Germany and the UK shows only modest differences in how skills challenges are perceived. 

                                                             
165 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   
166 Brandon Hall Group Training Benchmarking Study, 2016 
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 Matchmaking and workforce skill articulation 

Some workers have skills that employers do not know about, and do not always manage to 

communicate their skills to recruiters and hiring managers. To improve matchmaking between job 

seekers and potential employers, initiatives have been implemented that help job seekers 

articulate their skills in a way that is picked up by those making hiring decisions.  

This is especially relevant for T-shaped skills, which are often less-easily measured and 

credentialed, and as such are harder to demonstrate in hiring processes. Moreover, serving in the 

United States armed forces is generally seen as good a way to develop communication and team 

works skills, leadership capabilities and a problem-solving attitude – yet developing these skills 

and competences does not result in a widely recognised certificate, diploma or degree.  

One of the initiatives that tries to improve worker-recruiter matchmaking comes from Orion, an 

American recruiting firm. They help USA military veterans translate the skills they acquired on duty 

into terms, words and phrases that are generally recognised by American employers. As such, they 

actively attempt to identify specific military skills that have broader labour-market value, and 

connect these to job profiles outside the armed forces. They report that, for Siemens, their 

approach has increased the number of military veterans hired by 250%.167 

 

Both in the United States and in the European Union, efforts towards matching job seekers and 

high-tech employers, and towards helping job seekers to better articulate their skills, are 

predominantly aimed at unemployed and underemployed individuals outside of the highest 

skills strata. The role of the military in the United States herein is different compared to the 

European situation, as the American armed forces have a larger labour-market footprint and 

can operate from a centralised organisation, while coordination of European efforts would 

require policy alignment across Member States. 

 

 Certificates to communicate skills, competences and credentials 

In order to address problems of communication of skills and competences in a credentialised 

society, and of coordination efforts between educators and employers, several certification 

initiatives have sprung up in the USA. To illustrate the nature and scope of such initiatives, we will 

describe the WorkKeys Assessment System, the Mozilla Open Badges Initiative, and the 

Apprenticeship 2000 initiative.168 

 WorkKeys® Assessment System – This assessment system is founded by ACT, a 

developer of college-admission exams. WorkKeys assesses foundational and advanced skills 

in areas of reading for information, business writing, applied mathematics, and soft skills 

such as teamwork and communication. These assessments are available for over 18.000 

jobs, and results in the National Career Readiness Certificate, which is currently earned by 

one million people and which is recognised in 40 states across the USA. 

                                                             
167 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   
168 Education to Employment: Designing a System that Works, 2012, McKinsey: 

https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ

ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system

%20that%20works.ashx   
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 Mozilla Open Badges initiative – Mozilla, the creator of the Firefox web-browser 

software, has created an online, web-based form of credentialing. The central idea is that 

people learn certain skills online or outside formal settings, and that they can display these 

skills on Mozilla’s online portal. Businesses, NGOs, clubs, schools and other organisations 

can award people that demonstrate these skills with digital badges that these organisations 

develop and maintain, in some cases tied to online learning experiences. For instance, 

individual users can follow an online course in JavaScript developed by Mozilla, and then 

demonstrate Java-scripting skills within Mozilla’s portal. Subsequently, Mozilla can award 

such users with a Java-scripting badge of proficiency. The initiative is an open system 

(hence ‘open badges’) and free for all to use.  

 

 Apprenticeship 2000 – Launched by two German mechatronics companies in North 

Carolina, USA, this initiative is seen as a European approach. The mechatronics companies 

teamed up with a local community college (vocational post-secondary education) to create 

an apprenticeship programme. The programme awards students both an associate’s degree 

in manufacturing technology and a journeymen’s (i.e. a craft worker) certificate. Students 

are paid $ 9.00 per hour for studying and are guaranteed a job after graduation. Currently 

the initiative has eight companies in its consortium, who jointly design and maintain 

curricula and recruit students, and who have agreed not to poach employees. The 

programme takes around 8,000 hours of students’ time and costs employers as much as $ 

175,000 per graduate. Companies are willing to make this investment, as they require 

reliably skilled mechatronics workers – one mistake by a machine operator can cost these 

companies $ 250,000. 

 

A similarity can be seen in policy thinking on this matter, both in the problem analysis and in 

the operational response. The high-tech labour markets of the United States and the European 

Union are highly credentialised. At the same time, credentials for transversal and non-technical 

skills typically do not exist. In response, relatively small-scale and scattered initiatives have 

sprung up to develop and implement skill and competence certificates for non-technical skills 

and for technical skills generated outside of formal education. The reach, coverage and 

recognition of these certificates can differ widely. 
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compared to the European situation due to competitive pressures from the private-sector 

described above. The extent to which these pressures are more intense in the United States 

compared to the European Union however is not yet entirely understood. 
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5.4. Notable differences in high-tech T-shaped skills issues in the United States and the 

EU 

In this section, we describe notable differences in high-tech T-shaped skills issues in the United 

States and the EU. Specifically, we describe the role of the defence industry in research and 

innovation in the United States and the labour-market footprint of the American defence 

ecosystem. We also describe how political support for societal challenges is more volatile and 

impacts the cross-thematical aspect of T-shaped skills. Finally, we describe how American public 

policy tends to mainly focus on the lower skilled. 

 The role of the defence industry in research and innovation 

The United States research and innovation ecosystem differs from the European landscape, partly 

because of the role that the Unites States military plays in research and innovation activities. This 

also influences the encouragement of high-tech T-shaped talent, the way their curricula and 

education profiles are built, and their career prospects. 

After World War II, military strategy in the United States was built around the notion of 

technological superiority in key military capabilities. In order to achieve and maintain this, the 

United States government committed itself to fundamental research and development in science 

and engineering to discover and develop weapons systems that were second to none. American 

policymakers decided this required:175 

 Best-in-world STEM workforce both within the Department of Defence and within its 

ecosystem of private-sector contractors and academic institutions; 

 Large-scale and sustained investment in research and development through contract R&D 

and public procurement of innovation; 

 Targeted development of specific high-tech systems and associated products and services; 

 A culture of continuous national support, workforce stability, workforce quality, technical 

challenges and national service. 

Starting in the 1990s, American weapons systems shifted to rely more and more on scientific and 

technological developments outside of the United States.176 Also, the technology underpinning 

these weapons systems increasingly became outside of the control of the Unites States military, 

as it originated from commercial enterprise and the associated intellectual property was held 

privately.177 

  

                                                             
175 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, Chapter 1 
176 National Research Council, 2009; NRAC, 2010 
177 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, Chapter 1 



      
  

 

 

    

  221 

In recent years, technology that is used heavily by the American armed forces and employed in its 

military equipment is no longer developed and manufactured exclusively within the United States. 

Globalising value chains have exposed the US military to international markets for high-tech R&D. 

The Department of Defence faces a combination of resource limitations and the high degree of 

unpredictability of the military’s high-tech needs. Consequently, they select high-tech domains 

where the armed forces require technological superiority, and keep a close eye on emerging 

technologies and are prepared to quickly scale-up in promising areas through targeted R&D 

investments. 178 

 

Compared to the American defence industry, the European defence industry plays a smaller role 

in research and innovation in Europe. Where during the Cold War United States military invested 

heavily in developing nuclear and aerospace capabilities, and during the War on Terror in 

developing digital and cyber capabilities, Europe underwent several decennia of 

demilitarisation. Consequently, the American research and innovation community can be 

considered to have closer ties to the military and has benefited from more financial support 

through the Department of Defense. 

 

 The labour-market footprint of the American defence ecosystem 

The United States armed forces, the Department of Defense and their ecosystem of defence 

contractors offer employment and career opportunities to high-tech talent in a way that differs 

from other high-tech careers in the public sector or in the private sector, encompassing work on 

very specific technological applications. With international competition and conflict entering new 

technology domains, this footprint of the defence ecosystem on the United States labour market 

is expected to become greater. Already, five U.S. defence contractors are among the world's top 

25 cyber security companies.179  

The American defence industry is estimated to employ a bit more than 1 million workers. Of these, 

about 300,000 are STEM workers. Within the STEM workforce of the United States defence 

ecosystem, engineers make up the bulk of employed (60%). Mathematicians and IT personnel 

constitute 23.4% of STEM workers, and 1.1% are physical scientists. STEM managers are 7% of 

the total, and STEM technicians 8.4%.180 

Of this workforce, 45% is estimated to have a bachelor’s degree and 26% to have a master’s 

degree. About 25% have less than a bachelor’s degree and approximately 3.4% have a PhD.181 

  

                                                             
178 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, Chapter 1 
179 Five U.S. defense contractors rank among the world's top 25 cyber security companies, 2018, Military & Aerospace 
Electronics: https://www.militaryaerospace.com/articles/2018/06/cyber-security-trusted-computing-defense-
contractors.html 
180 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, Chapter 3 
181 Assuring the U.S. Department of Defense a strong Science, Technology, Engineering, and Mathematics [STEM] 
Workforce, National Academies Press, 2012, Chapter 3 
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Figure 31. STEM occupations and educational levels in the United States defence ecosystem182 
183 

 

 

 

Continuous investments in high-tech military capabilities by the United States government have 

generated a defence ecosystem with a substantial labour market footprint and subsequent 

involvement in high-tech skills development. In Europe, such an ecosystem appears to exist to 

                                                             
182 Education to Employment: Designing a System that Works, 2012, McKinsey: 
https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insights/education%20to%20employ
ment%20designing%20a%20system%20that%20works/education%20to%20employment%20designing%20a%20system
%20that%20works.ashx   
183 Brandon Hall Group Training Benchmarking Study, 2016 
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approach to workforce development. This network of instruments focuses mainly on skills 

development and labour-market opportunities for people in lower skill levels.189 

This observation also holds for the well-researched programme for career pathways and cluster 

skill development. Where the European Commission has developed and implemented the 

Erasmus+ programme to improve opportunities for all skill levels including at bachelor’s, master’s 

and PhD levels, federal programmes in the United States appear to focus significantly less on 

bachelor’s level or above.190  

The most promising models from the US on skills development are, according to a 2012 

OECD research191, the introduction of career pathways and cluster skills development. 

In most states and regions in the US the concept of integration of education and training is 

introduced. Over the past ten years, the United States Department of Labour has increasingly 

focused on funding regional economic strategies connected to workforce solutions and industry-

based sector approaches.192 

Career pathway programmes are an articulation of knowledge, skills, and competencies, 

which connect education with work in an occupation. There are several categories of 

pathway programmes. The OECD describes these as follows: Bridge Programmes are designed 

to help people at the very front end and provide remedial education and training that help students 

meet pre-requisite requirements for College and Technical Education programmes. Education to 

Job Strategies are programmes designed to help move students all the way along an educational 

pathway, while keeping focus on the student completing education and getting a job. 

Advancement Strategies are programmes focused on the career progression of students, in and 

out of work, but with the goal of career advancement along the way.193 

A career cluster includes broad groupings of occupations and industries based on 

commonalities. Within each career cluster, there can be several career pathways from secondary 

school to college, graduate schools, and the workplace. According to the OECD an advantage of 

this framework is that it has created a common language and starting point for 

conversations between the workforce development and education systems. Adopting a 

similar language allowed the two systems to talk to each other.194 

The OECD writes there are some critical lessons that can be learned from the pathway and 

cluster models in the US:195  

 Employer involvement – In several states, policymakers have developed sector-specific 

groups of employers. These advisory groups serve provide insight into the educational 

needs of local industrials. When a pattern of skills needs can be identified, a skills curriculum 

is designed in response.  

 Balancing Individual and Employer Needs – Successful examples of cluster approaches 

have a long-term focus on skills development, as this appears to be most beneficial to skills 

                                                             
189 Employment and Skills Strategies in the United States, 2014, OECD (Chapter 1) 
190 OECD Local Economic and Employment Development (LEED) Working Papers - Career Pathway and Cluster Skill 

Development, 2012, OECD: https://www.oecd-ilibrary.org/industry-and-services/career-pathway-and-cluster-skill-

development_5k94g1s6f7td-en 
191 Hamilton, V. (2012), “Career Pathway and Cluster Skill Development: Promising Models from the United States”, 
OECD Local Economic and Employment Development (LEED) Working Papers, 2012/14, OECD Publishing. 
192 Ibid. p. 8 
193 Idem p. 9 
194 Idem p. 10 
195 Idem p. 24-27 
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 Epicentre, directed by Stanford University and VentureWell. Epicentre's mission was to 

empower U.S. undergraduate engineering students to bring their ideas to life for the benefit 

of the economy and society.200 

 

Policy developments in the Unites Stated and the European Union appear to diverge on the topic 

of direct government intervention on the high-skill segment of the labour economy. While the 

European Commission has relatively extensive policy programmes that focus on prospective 

high-skilled workers, skills policy in the United States is primarily focused on skill levels below 

bachelor’s degrees. To attempt to engage challenges in high-skill segments in the USA, non-

government actors have launched initiatives, typically with a local or organisational scope. 

 

5.5. Key areas for policy learning 

In this section, we repeat the key areas for policy learning from this comparison on issues related 

to high-tech T-shaped skills between the United States and the EU. We describe that the United 

States and the EU face comparable skills challenges for similar technology domains, and the notion 

of a skills gap will require both precise definition and constant refinement. We also describe that 

the American policy landscape primarily focuses on challenges that face the lower skilled, and does 

not have a programme comparable to the European Commission’s Erasmus+ programme. Finally, 

we describe that the United States defence industry matters for investments in research, 

innovation and the necessary high-tech T-shaped skills. 

 The United States and the EU face comparable skills challenges for similar 

technology domains 

High- tech T-shaped skills challenges and their policy response in the United States 

for a good part resemble those in the European Union. High-tech areas that receive 

significant policy attention are similar across the United States and the European 

Union – technology domains that relate to 21st century IT, advanced manufacturing, 

systems biology and life sciences, and innovative materials. High-tech skills 

challenges that the United States and EU share include difficult to fill positions, scarcity of young 

high-tech talent, ageing high-tech workers, skills shortages, want for more academia-industry 

coordination, and industry demand for better-prepared graduates.  

 The notion of a skills gap will require both precise definition and constant 

refinement  

Keeping (future) workers up with the demands of a changing economy through 

education and reskilling is important and necessary. In some work fields and regions 

in the United States, workers do not have the right skills for the available jobs. 

However, there is little evidence of a nationwide shortage in science and engineering 

workforce. Policy thinking will benefit from focussed and precise discussion on skills 

shortages and mismatches, as focusing exclusively on the supply side of the market (workers 

needing to upskill or reskill) leads to a blinkered focus and may hinder effective policymaking. 

Instead, policymakers should take all factors into account, including a decline in aggregate 

demand, regional market differences, and the role of labour-market intermediaries such as 
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employment agencies or trade associations and employer relationships with technical colleges or 

other institutions. Policies may be advisable that can help increase overall economic demand. 

Policymakers should also focus on knitting together the supply and demand sides of the labour 

market and think about implementing the necessary financial and institutional mechanisms to 

achieve this.  

 The American policy landscape primarily focuses on the lower skilled 

Both on the federal level and on state level, public policy relevant to skills challenges 

predominantly targets workers below bachelor’s level. Key policy instruments such as 

Career Pathways and Cluster Skills Development are coordinated at the vocational 

post-secondary level by community colleges that work together with social service 

providers, economic development agencies, employers and labour unions, but not 

necessarily with universities, high-tech companies or start-up communities. US public policy does 

not have an equivalent to the European Commission’s Erasmus+ programme. 

 The defence industry matters 

A major point of difference in the high-tech T-shaped skills domain between the 

United States and the EU can be found in the American defence ecosystem. The 

United States military for decades has invested heavily in the design, development 

and manufacture of weapons capabilities, and has had a stake in a steady supply of 

a high-skilled American workforce. At the same time, investments in defence-related 

research and development in Europe have not been as significant, and have been decided on at 

the Member State level. The American approach has resulted in a sizable labour-market footprint 

of their defence industry, which employs high-skilled high-tech workers, which generates 

awareness of high-tech careers among students and prospective workers, and which teaches T-

shaped skills such as communication and teamwork. In recent years, the levels of United States 

government investment in military R&D have faced resource scarcity and have been organised 

differently to increase investment efficiency and push investment risk to the private sector. 

However, a renewed international arms race towards cyberwarfare, enhanced nuclear capabilities 

or space-based weapon systems can quickly reverse this trend and can rapidly increase direct 

government investment in military R&D.  

With the current trend in Europe towards defence cooperation and joint research and development 

of intelligence and strategic reconnaissance (including unmanned systems and air to-air refuelling), 

high-end combat capabilities including precision munitions, force protection and space-based 

capacities such as satellite communications,201 European policymakers could consider to attach 

requirements regarding skills-oriented activities to such projects in a way similar to Horizon 2020 

projects.  

Moreover, as public discourse in Europe moves further towards large-scale, joint investments in 

development and implementation of resilient energy systems that help avert massive climate 

change, these also present promising opportunities for the development of high-tech talent and 

the promotion of high-tech careers. As demonstrated in Horizon 2020 projects and in the Erasmus+ 

programme, large-scale and joint investments technology development and implementation 

projects can generate in-project on-the-job opportunities for high-tech skills attainment.   

  

                                                             
201 2017: A turning point for European Defence?, 2017, Clingendael Institute, 
https://www.clingendael.org/sites/default/files/2017-07/2017_A_turning_point_for_European_defence_DZ.pdf 
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of 6.4 million jobs, including a notable rise in “Professional, scientific, technical and other 

business services” with 3.9 million jobs. However, this trend masks significant variation with 

Germany and the UK both experiencing net gains of about 2.5 million jobs, while Greece, 

Portugal and Spain struggled to return to pre-crisis levels of employment collectively suffering a 

net loss of 1.5 million jobs over the same period. 

 

Figure 32: Job gains and lost over 2010-16 across major sectors of the economy and countries 

Source: OECD Science, Technology and Industry Scoreboard 2017, The Digital Transformation 

 

As a response to these labour market changes and challenges, the combination of technical (i.e. 

STEM based) and non-technical skills (i.e. quality, risk and safety assurance; management and 

entrepreneurship; communication; innovation related and emotional intelligence) - so called T-

shaped skills are expected to be in high demand to ensure sustainable knowledge-based 

economic development via the development and deployment of knowledge-intensive 

technologies that enable process, goods and service innovation through the deployment of KETs. 

KETs have the capacity to develop entirely new industries while transforming existing 

industrial bases including the modernisation of manufacturing processes by reducing cost, 

raw materials, and energy consumption in addition to tackling waste and pollution208. All those 

advances taking place under advanced manufacturing processes are named as Industry 4.0 based 

                                                             
208 Boosting the potential of KETs: Addressing skills needs in EU. Prepared by PwC on behalf of EC, 2016. 
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on network-centric production using Advanced Manufacturing Technologies (AMT) and cyber-

physical systems leveraging on KETs.  

 

Thus, individuals have to engage in life-long learning not only to remain employable but also to 

achieve fulfilling and rewarding careers. Likewise, employers should not solely rely on new 

workers with the right ready-made skills but invest in workforce up/re-skilling as a beneficial 

investment even in the absence of skills-shortages. For policy makers, fostering continuous 

reskilling and lifelong learning across the economy is critical in order to maintain a labour force 

equipped with the right skills needed to boost sustainable, smart and inclusive economic growth. 

Additionally, the labour markets are not only influenced by automation but also by other factors 

such as globalisation, urbanisation, aging population, and the climate change that places 

sustainability high on the agenda209. To stay competitive in this volatile and demanding industrial 

era, an Educational and Skilling Revolution aligned at regional, national and supra national 

levels is indispensable and represents a shared responsibility between public-private and public-

citizen stakeholders as stated by the WEF210. 

 

Considering the urgency to take coordinated actions across EU for tackling skilling issues 

and keep the competitive positioning of EU industry at the global level by having future proof skills 

in place, the EC launched this new initiative on ‘Skills for SIS&DT’ as a complementary action 

to other ongoing EU initiatives, such as Blueprint for Sectoral Cooperation on Skills, Grand Coalition 

for Digital Jobs, and Industrial Modernisation Platform among others. 

 

The ultimate goal is to support Corporates, Cities, Regions and Member States in designing and 

implementing ambitious skill S/P/Is for shaping the workforce transformation in EU successfully in 

order to achieve SIS&DT around the EU 2030 Common Vision on High-tech Skills.  

 

This section of the report aims to illustrate the state-of-play on strategies, policies and initiatives 

on SIS&DT. Since there are numerous terminologies being evolved over the past couple of years 

to describe the industrial trends in parallel to the evolution of advanced technologies and their 

adoption by the industry, key definitions on the Smart Industrial Specialisation (SIS), Digital 

Transformation (DT), Key Enabling Technologies (KETs), Industry 4.0, Advanced 

Manufacturing (AM), Fourth Industrial Revolution (4IR) etc. together with the role and 

dependencies between technologies on SIS&DT for better understanding the following chapters 

will be presented below. 

 

 Key definitions on SIS & DT  

 Smart Industrial Specialisation (SIS)  

Smart Industrial Specialisation refers to the concept of coordination within specific 

geographical regions in Europe between industrial, governmental and academic actors to develop 

a strategy collectively for the regional economic development through prioritisation of the industrial 

sectors where the region has key strengths and advantages. 

 

It is a concept merged in parallel to the ‘Smart Specialisation Strategy’ of the European 

Commission where Regions were supposed to develop their Regional Smart Specialisation 

Strategies (RIS3) based on their strong key industrial sectors with competitive advantage for 

                                                             
209 The future of Skills: Employment in 2030. Pearson, Nesta, Oxford Martin School, 2017. 
210 Towards a Reskilling Revolution: A Future of Jobs for All. WEF in collaboration with Boston Consulting, Jan 2018. 
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2018 Definition 

Most recently, the High Level Strategy Group (HLSG) on Industrial Technologies highlighted 

the importance of KETs as an engine for the reindustrialisation of EU since the manufacturing is 

the backbone of the industry and the KETs are indispensable technology building blocks of 

manufacturing across different sectors – especially in automotive, aeronautics, engineering, space, 

chemicals, building & infrastructure, and pharmaceuticals where EU industry is a world-leader217.  

 

In addition to grand societal challenges such as ageing population, decrease in natural resources 

for food, feed and energy, climate and environmental changes, European industry have to face 

with the following challenges of Growing knowledge-intensive production; Digitisation; 

Globalisation (particularly competition from a variety of emerging countries, e.g. China).  

 

Considering these challenges, HLSG suggested a novel and extended definition for KETs, built on 

four criteria:  

 

 Impact (in terms of providing high quality jobs, enhancing peoples’ lives and future 

prosperity); 

 Relevance (for all stages of product creation, guarantying that Europe is in the lead across 

industrialized value chains);  

 Main capacity (to enhance health, security and safety, fostering sustainable progress and 

protected connectivity among individuals and systems);  

 Enabling power (for manifold and cross-industry applications, leading to generate 

worldwide excellence, knowledge and shapes of participation. 

 

Finally, the HLSG defined KETs 4.0218 as illustrated in below figure by: 

 

 Keeping existing six KETs described above;  

 Extending ‘biotechnology’ to ‘Life Sciences technologies’; 

 Adding two new ones, which are Artificial Intelligence and Digital security and 

connectivity. 

                                                             
217 KETs: Time to Act: Final Report by HLG-KETs, EC, June 2015 
218 RE-FINDING INDUSTRY Report from the High-Level Strategy Group on Industrial Technologies, Conference Document 
,23 February 2018 
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Figure 34: Definition of KETs 4.0 

 

Source: PwC interpretation of HLSG definition 

 

Within the scope of this SoP analysis, we used this most recent definition only with the exclusion 

of digital connectivity since it is covered in detail by DG-CONNECT.  

 

Below, we describe the technology domains covered under these three groups as production, 

digital and cyber technologies.  

 

Production Technologies 

Production technologies are comprised of Advanced Manufacturing Technologies, Advanced 

Materials and Nanotechnologies, and Life-Science Technologies. 

 

Advanced Manufacturing Technologies cover smart, high performance, high precision and 

additive manufacturing and processes, Robotics, Process Industry, Green Propulsion Technologies, 

Integrated Bio-refineries. 

 

Advanced Materials and Nanotechnologies cover high performance, smart sustainable 

materials, Nanomaterials, Nanotechnology, Biomaterials, 2D Materials, Light Weight Technologies, 

New Chemistry. 

 

Life Science Technologies cover industrial biotechnology, high throughput biology, automation 

for biology, synthetic biology, genomics, cell & tissue engineering, biologification of manufacturing, 

biosensors, bio activators, bio actuators, lab on a chip, new chemistry, neurotechnologies. 

 

The ‘synthetic biology’ - re-engineering nature, is propelling scientists into an uncharted period 

of powerful and rapid biological design-build-test-learn cycles that may reveal uses of nature and 

natural processes. Analysts suggest almost 10 fold increase on its value from $3.9 billion in 2016 

by 2020 due to the transformative nature of the Fourth Industrial Revolution.  
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Ultimately, all this culminates in the quest for Artificial General Intelligence (AGI) where AI 

begins to master reasoning, abstraction, communication and the formulation and understanding 

of knowledge. Thus, there is a growing need of understanding on the safety and ethical use of 

AI for further progress. This will involve the development of algorithms with safety considerations 

at their core. Future advances in AI is heavily depend on the advanced computing power so 

that advances in quantum computing, distributed computing and deep-learning chips are 

essential. 

 

Digital Technologies 

Digital Twins are digital reproductions of real-life systems. They comprise information on the 

status of their real-world counterpart. These reproductions are able to react to changes or enhance 

operations so that bring enormous savings in maintenance and operations.  

 

Edge Computing reduces the bandwidth of communication needed and removes the latency 

among the cloud and sensors compared to cloud computing. Edge computing pushes computation 

in the direction of the user/thing (edge of the cloud network). Especially with the increasing growth 

and maturity of drones, autonomous vehicles, and robotic technologies, the demand for real-time 

computing of large amounts of data is expected to increase further. 

 

Conversational Platforms are expected to become a main design interface for interaction. Unlike 

before, conversational interfaces enable the user to transport their intent using regular language, 

which is a completely new way for humans to interact with the digital environment. 

 

Immersive Experiences brought by Virtual Reality (VR) that puts the user in a digitally 

rendered world and Augmented Reality (AR) overlaying digital information on the real world are 

expanding the limitations between physical and digital ecosystem. Recently, mixed reality (MR) 

combining both is the technology of choice.  

 

Mesh Technologies 

Blockchain is a decentralized, shared, distributed, and tokenized register that eliminates business 

friction by being autonomous of individual requests or participants. Although there is substantial 

long-term potential for untrusted groups to transfer commercial transactions, the upcoming years 

will be rather hype than actual benefit.  

 

Event Processing is expected to drive digital enterprises even more as suggested by Gartner, 

event-based, real-time focus will be on top the agenda for 80% of digital enterprise solutions, and 

80% of new enterprise ecosystems will need support for event processing by 2020.  

 

Continuous Adaptive Risk & Trust is advancing more and more importance as the security 

industry is continuously reshaping itself as threats and risk protection progresses, as evidenced by 

the sequence of high profile hacks.  

 

In addition to above listed technologies, there are some other technologies acting as enablers 

for other technologies particularly AI to evolve. Among those, big data and big data analytics, 

increasing processing and computing power through super and quantum computers, open-source 

software and data, improved algorithms, 5G, Cloud Computing, Smart Sensors, and Cyber Physical 

Systems can be mentioned.  
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As illustrated in below Figure, we are at an era of transition from Third towards Fourth 

Industrial Revolution by multi-modal adoption of different advanced technologies explained 

above together with constantly emerging new ones connecting digital, physical and biological 

spheres to one another as illustrated in below Figure.  

 

Figure 40: Multimodal deployment of KETs and other digital technologies: transition from 3rd 

towards 4th Industrial Revolution 

 
Source: PwC 

 

This figure shows the transition from Third Industrial Revolution in which Big Data and Big Data 

Analytics enabled by advances in data centres, big data platforms, high performance computing, 

future internet, 4/5 G mobile broadband, cybersecurity, cloud computing, sensors, networks lead 

to wider implementations of AI and Robotics. All these combined with KETs, IoT, Cyber Physical 

Systems, Blockchain, 3D Printing, AR&VR, Drones etc. collectively gave birth to the emergence of 

Industry 4.0. Currently we are at a point of emergence between all these technologies and 

bioengineering and synthetic biology, new computing technologies, geo-engineering, 

neurotechnologies and Internet of Everything towards Fourth Industrial Revolution (4IR).  

 

Figure below comprised of two images being developed by WEF depicts the interdependency 

between different KETs and other technologies towards 4IR and the impact of 4IR on 

Workforce and Employment.  
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Considering these mutual dependencies and impacts together with other factors, it is key for policy 

makers to better understand the particular specificities of each technology and 

interdependence between other technologies when designing and implementing policies for 

high-tech skills development in order to bridge the skills mismatch as well as to have right skills 

that is needed in EU to make 4IR happen.  

 

Figure 41: Technologies leading to 4th Industrial Revolution and its impact on Workforce and 

Employment 

 

Source: PwC analysis based on WEF Findings 

The impact on workforce and employment can easily be seen in below figure for the employees 

allocated under factories of the future (see next Figure). 
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Figure 42: Shifts in the nature of work on the factory floor 

 

Source: WEF230 

Figure 43: Characteristics of the hyper efficient and flexible factories of the future 

 

Source: WEF231 

As it can easily be seen, it is a quite complex process for all stakeholders (individuals, 

entrepreneurs, researchers, policy makers, investors etc.) to comprehend the collective impacts of 

all the technologies on business models, value chains, services etc. simply the way we live and do 

business. It is even much harder to stay up-to-date with constantly evolving technological 

breakthroughs and develop relevant skills for being able to innovate and/or deploy. To have the 

right physical and digital infrastructures to allow these technologies function properly is another 

                                                             
230 http://www3.weforum.org/docs/WEF_White_Paper_Technology_Innovation_Future_of_Production_2017.pdf 
231 http://www3.weforum.org/docs/WEF_White_Paper_Technology_Innovation_Future_of_Production_2017.pdf 
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challenge to meet at the company, local, regional and national levels. Thus, it requires collective 

thinking and planning at each level for collaborative investments for building up right 

infrastructure first and then investing on capacity building including skills development in 

areas where relevant technologies have to be learned and deployed around the particular sectoral 

priorities. This lead to the emergence of SIS concept to be connected at the regional level first 

for defining RIS3 including skills development strategy to be followed by collaborations 

across sectors, cross-borders and across value chains. This latter lead to the emergence of 

EU level initiatives such as S3-Industrial Modernisation Platform, Vanguard Initiative, 

contractual Public Private Partnerships (c-PPPs), EIT-Knowledge and Innovation 

Communities (KICs), Digital Innovation Hubs (DIHs), European Strategic Cluster 

Partnerships for Smart Specialisation Investments (ESCP-S3) aiming to boost industrial 

competitiveness and investment within the EU.  

 

  Key challenges of EU Industry towards SIS & DT 

Industry is often the major source of business R&D in modern economies as it possesses greater 

economic and technological multipliers than other sectors, and is closely related to knowledge-

intensive practices. Industry activities thus significantly affect developments in SIS & DT.  

 

While efforts are being made across the EU to facilitate the development and adoption of key digital 

and industrial technologies, Europe’s industry still encounters several challenges, of which 

those listed below have to be highlighted:  

 

  Already-established and emerging technologies spread slowly. Even in Germany as 

the leader in industrial manufacturing, it is stated that ‘the full shift to Industry 4.0 could 

take 20 years’. The matter is twofold. In one hand, the amount of new market entrants and 

their growth within the market is low. These businesses require further support to increase 

their growth and thus secure their future development. On the other hand, established firms 

often find that their productivity gains following the implementation of new technologies do 

not perform as expected. This underachievement of productivity gains inclines especially 

SMEs to implement key enabling technologies to a smaller degree than larger companies. 

Only 36% of surveyed companies in Europe with a headcount of 50-249 workers use 

industrial robots, in comparison to 74% of firms with a headcount of 1000 workers. To 

this day, merely 20 % of EU firms are highly digitised. Only 20% of manufacturing 

companies have already experimented innovative manufacturing solutions. Further efforts 

are thus required to encourage the uptake of key digital and industrial technologies among 

businesses for fully unlock the full potential.  

 

 Increased global competition resulting in growing pressure on EU businesses. 

China, among other global players, is focusing on specific – usually highly advanced – 

technologies and smart value chains. It aims to upgrade its industrial base by focusing on 

10 key industries as part of the Made in China 2025 strategy. This strategy can develop 

attractive opportunities for a variety of European businesses to supply technology, 

management skills and critical components. In the long term however, market access for 

European firms is expected to decrease, especially for the industries in which Chinese firms 

are able to bridge the technology gap. The deterioration of total manufacturing employment 

in modern economies mirrors the increased international competition. Thus, it is 

essential for the EU to strengthen its competitive advantage across strategic domains 

leveraging on particular KETs. 
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 Globalised value chains and the digital transformation impacting workforce. The 

workforce needs to adapt to these changes and continuously acquire new skills. The types 

of work available are changing and businesses need to upskill their employees to introduce 

them to new working routines and to allow them to grow with the needs of the company. 

The continuous automation and digitisation of processes requires the continuous adaptation 

of the workforce to new technologies and their smart utilisation.  

 

All of the above highlighted challenges require significant investments in the skilling of the 

workforce to meet the high-tech skill needs introduced by SIS & DT mainly based on deployment 

of KETs together with other digital technologies. Universal competition for talent is increasing 

and the European labour force has to obtain advanced skills, which will have to persistently 

improve, to increase its competitiveness and employability. Latest estimates show that around 70 

million adults in the EU will be impacted by gaps in basic skills.232 Simultaneously, firms find it 

increasingly difficult to find employees with the skills they require. Automotive firms, for example, 

lack technology, science, mathematics, and engineering profiles and are encountering rigid rivalry 

for talent from other industries.  

 

 Competitive positioning of EU industry and corresponding skill needs 

KETs are indispensable building blocks in boosting the competitiveness of EU Industries in sectors 

such as automotive, aeronautics, engineering, space, chemicals, building and 

infrastructure and pharmaceuticals where the EU industry is a world-leader. In terms of 

contribution to the EU economy, manufacturing remains the backbone providing 32M jobs in 25 

industrial sectors with over 2 million companies233. In order to keep its leading position on those 

key sectors as well as achieving industrial modernisation not only by digitisation but also through 

seminal transformations, strengthening the manufacturing sector is key by the deployment of AMT 

and so KETs.  

 

Where does the EU stand regarding the skills needed for the deployment of advanced 

manufacturing technologies and KETs?  

Almost half of the surveyed EU manufacturing firms by Fraunhofer ISI234 indicated lack of skilled 

employees required to adopt these AMT technologies as one of the main barriers among other 

factors.  

 

According to the Innobarometer 2016 survey235 results, when EU manufacturing firms were asked 

about the use of different categories of advanced manufacturing technologies, 66% found 

not using any of the three AMT categories that showed 14% increase compared to former 

survey. Among three categories, high performance manufacturing technologies were the most 

commonly implemented ones (17%) followed by sustainable technologies (16%) and IT-enabled 

intelligent technologies (11%). The users are found to be the ones with larger (> €2M) or growing 

                                                             
 

 

 

 
234 Driving the Sustainability of Production Systems with Fourth Industrial Revolution. Fraunhofer ISI, ITIA, IDEA and 
VTT, Feb 2017 
235 Innobarometer 2016-EU Business Innovation Trends: Use of advanced manufacturing technologies, EC February 2016 
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Figure 44: Impact of smart industrial specialisation on organisations 

 

Source: PwC Survey, 2018 

 

Figure 45: Impact of digital transformation on organisations 

 

Source: PwC Survey, 2018 

 

Figure 46: Regional Government Involvement 

 

Source: PwC Survey, 2018 
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Figure 47: Digital Transformation Awareness 

 

Source: PwC Survey, 2018 

 

While many highlighted the increasing awareness regarding the effects of digital transformation in 

recent years, 53% of the respondents strongly agreed with the need for regional 

governments to become actively involved in the SIS & DT efforts in their region. Regional 

governments are thus expected to drive efforts in this transformation and act as orchestrator 

between key stakeholder groups for co-design and implementation of their regional economic 

development, industrial, educational and skilling strategies for bridging the gaps between labour 

market needs and the education and training curricula for having properly skilled labour force 

equipped with the right skill sets demanded by the key priority sectors of the region. The 

stakeholders consulted underlined the need for businesses to proactively invest in getting involved 

in regional networks and partnerships for successful implementation of SIS. Similarly, 

involvement of academic, research and educational stakeholders in regional networks 

have also been highlighted as a prerequisite for successful SIS. It is only by bringing together 

regional governments, industries and academia that a successful SIS & DT strategy can be 

developed. Policies encouraging RD&I, especially with regards to KETs, should thus be further 

supported as mixed opinions collected regarding the availability of such policies in their respective 

regions.  

 

Figure 48: Academic and education involvement in regional networks  

 

Source: PwC Survey, 2018 
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Figure 49: Availability of policies encouraging RD&I in the region 

 

Source: PwC Survey, 2018 

 

Figure 50: Company investments in regional networks and partnerships for SIS 

 

Source: PwC Survey, 2018 

 

6.2. Overview of the latest scientific and academic publications on SIS&DT 

 SIS & DT trends in EU 

In this section, we will describe the most important trends relevant to SIS&DT in Europe. We 

describe the global presence of European Industry, the SoP for KETs in Europe, and the competitive 

positioning of EU compared to China, the US and Japan. Also, we analyse the readiness of EU 

Member States for the adoption of advanced manufacturing concepts and compare their readiness 

to other relevant countries. 

 

 Global Presence of European Industry 

In this section, we highlight the diffusion and uptake of KETs in Europe. We touch upon the global 

market share of European companies in KETs-heavy industries, and offer some insights in the 

diffusion of technology and innovation at country level. 

 

KETs are the backbone behind the global leadership role of the EU in a highly diversified field of 

industries239. Of these KETs, the EU focuses mainly on five specific areas: Automotive 

                                                             
239 Re-finding industry, Report from the High-Level Strategy Group on Industrial Technologies Conference Document 23 
February 2018 
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technology and innovation, focusing on awareness, financial incentives, the legal framework, 

accreditation, connectivity and data security, RD&I, talent and education. 

 

Figure 52: Diffusion of technology and innovation at the country level 

 

Source: WEF247  

                                                             
247 The Next Economic Growth Engine: Scaling Fourth Industrial Revolution Technologies in Production, WEF in 
collaboration with McKinsey & Company, Jan 2018 
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 State of Play for KETs in the EU  

In this section, we focus on the deployment of individual KETs across EU Member States and at 

aggregated EU level.  

 

Also, we show that across the globe, consumers are being driven away from digital services due 

to inadequate control over their personal data. This highlights the importance of development 

and uptake of cybersecurity technologies, especially as multi-billion Euro sectors can be 

encouraged and supported through progressive developments in cybersecurity. 

 

Artificial Intelligence 

According to a recent study published by PwC, AI could contribute up to $15.7 trillion to the global 

economy in 2030, more than the current output of China and India combined. Of this, $6.6 trillion 

is likely to come from increased productivity and $9.1 trillion is likely to come from consumption-

side effects. Below figure shows which regions would gain the most of these figures, with China 

and North America benefiting most significantly – both in absolute and in relative terms248. 

 

Figure 53: Which regions across the world will gain most from AI 

 

Source: PwC249 

                                                             
248 PwC, 2017, “Sizing the prize, what’s the real value of AI for your business and how can you capitalize?”, Available at: 
www.pwc.com/gx/en/issues/analytics/assets/pwc-aianalysis-sizing-the-prize-report.pdf 
249 www.pwc.com/gx/en/issues/analytics/assets/pwc-aianalysis-sizing-the-prize-report.pdf. 
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Figure 57: Adoption of different AMTs by European companies, by country 

A) High Performance Manufacturing Technologies  

 

B) ICT-enabled technologies 

 

C) Sustainable Manufacturing technologies 
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Figure 61: Distribution of photonics companies by country in % 

 

Source: EIB, Unlocking the value of photonics and microelectronics, 2018 
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Figure 62: Distribution of semiconductor companies identified by country in % 

 

Source: EIB, Unlocking the value of photonics and microelectronics, 2018.  

 

Life Sciences  

With applications in a broad variety of sectors, life sciences and biotechnology are main innovation 

drivers in the European Union. This KET includes industrial biotechnology, high throughput biology 

as well as automation for biology. As shown in below figure, Germany, UK and France keep the 

lead on this KET when looked at the number of companies functioning on this domain. Regarding 

the potential market value of life sciences and biotechnology, the market for industrial biotech 

derived products alone is expected to reach EUR50 billion in 2030 by almost doubling its size 

compared to 2013 values276.  

                                                             
276 Bio-TIC, A roadmap to a thriving industrial biotechnology sector in Europe, June 2015. See: 
file:///C:/Users/jwenger009/Downloads/bio-tic-roadmap_light.pdf 
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Figure 63: Number of companies in the life sciences industry 

 
 

 Competitive positioning of EU mainly against China, US, Japan 

Currently, North America, Europe and some Asian countries as China, Japan and South Korea, are 

leading in technological transformation. In 2015, 80 % of the wearables market was made in North 

America and Europe and nearly 70% of industrial 3D printing units was made in those two parts 

of the world as it can be seen from below figure. North America dominates Artificial intelligence 

(77.5 %) and Asia-Pacific dominates advanced robotics market (63 %). 
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Figure 64: Adoption of technologies regarding its location 

 

Source: Technology and Innovation for the Future of Production, WEF in collaboration with A.T. Kearney, March 2017 

 

Considering that most of the production transformation is located in those continents, the world is 

polarized and have “two-speed” production. This two-speed production is getting more realistic 

considering that only 25 countries shared between Europe, North America and East Asia are either 

leading the production transformation or they are benefiting first from this “changing nature of 

production”. Moreover, these countries are currently representing over 75% of global 

Manufacturing Value Added (MVA) and will increase their share in the future. Some countries are 

however already specialised in some technologies as China, Germany, Japan, Republic of Korea 

and the United States. These countries made approximately 70% of robot sales. Regarding their 

share in this specific market, Germany, Japan and the United States are dominating “the 

landscape of high-value industrial robots” and China represents the fastest growing market. 

 

As it can be seen from below figure, Korea and Japan lead regarding the deployment of 

industrial robot technologies, measured as robot intensity where it is about three times that of 

the average of OECD in these economies. However, selected Eastern European countries such as 

Czech Republic, Hungary, the Slovak Republic and Slovenia also emerge as intensive robot 

users, perhaps mirroring their specialisation within manufacturing value chains and their possible 

role as suppliers of large multinational corporations. Robot intensity in BRICS economies has 

also increased, while remaining relatively low compared to OECD countries. In particular, robot 

intensity in China increased from 23% to 88% of that of the United States.  
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Figure 66: ‘Future Production Readiness’ Assessment Framework  

 

Source: WEF Readiness for the Future of Production Report, 2018 

 

6.2.1.4.1. Structure of Production  

Production is one of several catalysts for growth that depends on several variables such as 

strategic decisions a country makes to prioritize sector development across different industries. It 

is measured in terms of scale of a country’s current production base and complexity.  

 

Complexity assesses the mix and uniqueness of products a country can make as a result of the 

amount of useful knowledge embedded in the economy and the ways in which this knowledge is 

combined. Scale, on the other hand, assesses both the total volume of manufacturing output 

within a country (Manufacturing Value Added) as well as the significance of manufacturing 

to the economy (Manufacturing Value Added, % of GDP). 

 

6.2.1.4.2. Drivers of Production  

Drivers of production are key enablers that position a country to capitalize on twelve key 

emerging technologies including KETs and opportunities in the future of production as listed 

in below table.  

 

Countries that perform well across this axes are considered to be more ‘ready’ since the mix of 

enablers will make the adoption and diffusion of technology to accelerate transformation of 

production systems. After a consultative process, six main pillars have been identified as 

explained below:  
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 Technology & Innovation assessing the extent to which a country has an advanced, 

secure and connected ICT infrastructure to support the adoption of new 

technologies in production as well as country’s ability to foster innovation and its 

commercialization that have potential application in production;  

 Human Capital assessing the country’s ability to respond to shifts in the production 

labour market triggered by the Fourth Industrial Revolution by looking at both 

current labour force capabilities as well as the long-term ability to cultivate the right skills 

and talent in the future work force; 

 Global Trade & Investment measuring country’s participation in international trade 

to facilitate the exchange of products, knowledge and technology, and to establish global 

linkages in addition to the availability of financial resources to invest in production-related 

development and the quality of infrastructure to enable production related activities;  

 Institutional Framework assessing the effectiveness of government institutions, rules 

and regulations in support of technological development, novel businesses and advanced 

manufacturing;  

 Sustainable Resources assessing the impact of production on the environment, including 

a country’s use of natural resources and alternative energy sources; 

 Demand Environment measuring a country’s access to foreign and local demand to 

scale production as well as the sophistication of the consumer base. 

 

Below, we illustrate both the comparative distribution of countries across the world (below Figure 

A) according to their readiness scores under four archetypes and the comparative positioning of 

each EU Member State (below Figure B) compared to the countries listed under top-10.  

 

 

 




