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Introduction  

This background paper serves as a first introduction to the modules ‘Funding (EU/National/Regional/Private)’, 
‘Incentives’ and ‘Communication’, which will be defined in greater detail during the 5th Expert Workshop on 
Skills for Smart Industrial Specialisation and Digital Transformation. Following the definition of an EU 2030 High-
Tech T-shaped Skills Strategy, a toolbox providing hands-on modules to allow for the harnessing of the full 
potential of the skills challenges posed by the 4th Industrial Revolution are currently in development. The 
toolbox includes 9 modules and is being developed in close consultation with stakeholders from the public 
sector, industry, clusters, universities as well as experts in the field. Particular solutions under each module 
including funding will be developed over the course of the study with a particular attention to be given to SMEs 
to be main the beneficiaries. Additionally, Clusters will be seen as a main policy instrument to leverage so that 
particular roles and responsibilities will be assigned to Cluster Organisations.  

 

The EU 2030 High-Tech T-Shaped Skills Vision 

The EU2030 High-Tech T-Shaped Skills Vision aims to mobilise all resources at the local, regional, national and 

EU level collectively to make skills an opportunity for everyone. It 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 EU2030 Vision intents to foster the development of skills for excellence, prosperity and 

personal development. It wants to introduce a paradigm shift to the entire ecosystem of workforce planning, 

education and training provision for skills development. Simultaneously it aims to revolutionise the way 

education and trainings have been provided. One of its main goals is to encourage a switch from the ‘Life Long 

Employment’ towards the ‘Life Long Employability’ concept by making individuals responsible for their own 

skills development. All individuals should benefit from lifelong learning opportunities, facilitated by trainings 

provided by collaborative initiatives lead by private parties or PPPs, as well as benefit from agile and modern 

education methods using tech based tools and modern teaching methods. The Vision will be rolled-out at the 

CITY Level for digital transformation and at the TERRITORIAL level by all relevant stakeholders for smart 

industrial specialisation by pooling all existing resources as well as establishing new ones such as a ‘SKILLS 

FUND’. The key features of the Vision have been illustrated below:  
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The Toolbox and its modules 

As mentioned above, the Vision is being accompanied by a Toolbox to guide different stakeholder groups on 

developing and implementing their own skill strategies aligned with their own Industrial, RD&I and Education, 

and RIS3 Strategies. At its core, it will be forward-looking, dynamic, interactive, multi-stakeholder driven, agile 

while leveraging on real-time AI-based labour market assessments 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. Currently the Toolbox includes the 9 modules presented below: 

 

Each module will be defined in dedicated Expert Workshop sessions in line with the collaborative and inclusive 

design approach set-out in the EU2030 Vision. To facilitate the exchange of ideas between participants during 

the 5th Expert Workshop a brief description of the three modules has been prepared as ‘food for thought’.  

We kindly encourage you to challenge these aspects and to share any comments you may have before the 

workshop by email to SIS-DT@lu.pwc.com, and during the workshop through an active participation. For each 

aspect of the modules below, you will find some free spaces dedicated to filling in your comments. 

Leadership & 
Governance 

Skills Strategy
Quality lead EU-

wide VET 
Communication Incentives

Accelerated World 
Class Curriculum

Industry-lead 
training 

infrastructures

Funding 
(EU/National/

Regional/Private)

Talent detection 
and nurturing

mailto:SIS-DT@lu.pwc.com
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Module 1: Funding (EU/National/Regional/Private) 

Objectives: 

- This module aims to mobilise significant amounts of public and private funding which could be pooled 
under a ‘Skills Fund’ that would serve the development of new skills for industry in the short, medium 
and long term. The ‘Skills Fund’ would additionally support the set-up and running of modern learning 
infrastructures as well as the governance efforts of the Territorial Skills Councils. Finally the fund might 
be used to finance the widespread communication campaign accompanying the operationalization of 
the EU 2030 High-tech T-shaped Vision and any accompanying knowledge campaigns.  

- Initial actions might focus on the possible restructuring of existing EU funds (e.g. ESF, EFSI, ESIF, 
Cohesion Funds, Global Adjustment Funds, State Aid) and instruments available under the Erasmus+ 
and H2020 framework (e.g. Innosup Instrument) through strategic cluster partnerships for industrial 
modernization. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are features of potential solutions? 

- Clear responsibility allocation and definition of concrete KPIs; 

- Motivated and active leadership.  

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………. 

 

Who are the key stakeholders? 

- Local, Regional and National Governments;  

- Industry;  

- Clusters;  

- EU, National and Regional Funding Bodies.  

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
……………………………….………………………………………………………………………………………………………………………………… 
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What does this module provide for? 

- This module will provide recommendations concerning the restructuring of existing funds and the 
governance of the ‘Skills Fund’. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
……………….………………………………………………………………………………………………………………………………………………… 

 

How can the solutions be financed? 

- Government funds, Regional development funds; 

- EU funds (e.g. ESF, EFSI, ESIF, Cohesion Funds, Global Adjustment Funds, State Aid) and instruments 
available under the Erasmus+ and H2020 framework (e.g. Innosup Instrument); 

- Cluster funds. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
……….………………………………………………………………………………………………………………………………………………………… 

 

What are the key barriers of this module? 

- Lack of pre-financing mechanisms;  

- Limited awareness of existing EU funds and on how to leverage them for upskilling / reskilling efforts; 

- Binding guidelines on the use of some EU funds limit their use for innovative approaches;  

- Significant amounts of investments necessary to cover the expenses associated with the training of 
high-tech skills for employees;  

- Lack of willingness to invest in the skills of employees or the general population as skills are still often 
considered an ‘Intangible Asset’. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………….…………………………………………………………………………………………………………………………………………………… 
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What are current good practices of this module? 

- In France, individual training accounts1 have been implemented to mobilise and align social partners, 
corporates and employees on the need to upskill/re-skill the workforce. The account serves to finance 
the technical trainings completed by each worker and starts with an initial credit of EUR 500 per 
employee with a limit of EUR 5,000. Employers are allowed to make additional contributions to the 
training accounts of their employees in case the total available amount is not sufficient to finance the 
full training costs. For low skilled workers, initial credit amounts have been raised to EUR 800 and the 
overall credit ceiling has been limited to EUR 8,000. Furthermore, employees may request individual 
assistance which may include individual skills assessments and professional advice.  

- Ireland has established a National Training Fund2 to support the training of employees as well as those 
seeking employment while simultaneously researching the existing and future skills requirements of the 
continuously changing economy. Similarly Poland launched a Labour Fund which includes a dedicated 
National Training Fund3. 

- The SIM Professional Development (SIM PD) programme4 in Singapore offers a variety of executive 
programmes and Business Insights events that are supported by several funding schemes and fall in line 
with the government’s SkillsFuture programme which supports continuous learning among society. 

- Nesta, a UK-based think tank, established the Rocket Fund5, a crowdfunding platform designed to help 
schools try the latest technology, by raising money from businesses and their community. 

- At corporate level, Goodyear and Airbus’ Skilling Initiatives for their own employees offer good industry-
led examples. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

  

                                                   

 
1 https://www.moncompteactivite.gouv.fr/cpa-public/  
2 https://www.education.ie/en/Press-Events/Press-Releases/2018-press-releases/indecon-review-of-national-training-fund.pdf  
3 https://eacea.ec.europa.eu/national-policies/eurydice/content/adult-education-and-training-funding-56_en  
4 https://pd.sim.edu.sg/funded-programmes?gclid=EAIaIQobChMI9evH_6a23QIVyb_tCh1pIwaxEAAYASAAEgIp2vD_BwE  
5 https://rocket.fund/  

https://www.moncompteactivite.gouv.fr/cpa-public/
https://www.education.ie/en/Press-Events/Press-Releases/2018-press-releases/indecon-review-of-national-training-fund.pdf
https://eacea.ec.europa.eu/national-policies/eurydice/content/adult-education-and-training-funding-56_en
https://pd.sim.edu.sg/funded-programmes?gclid=EAIaIQobChMI9evH_6a23QIVyb_tCh1pIwaxEAAYASAAEgIp2vD_BwE
https://rocket.fund/
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Module 2: Incentives 

Objectives: 

- This module aims to define particular incentives to: 

o Encourage different stakeholder groups to join the efforts described in line with each of the 
modules defined in the Toolbox and to assume specific roles and responsibilities with regard to 
the implementation of an effective skill strategy at the territorial level; 

o Encourage individuals to assume more responsibility regarding the continuous acquisition of 
new skills for lifelong employability;  

o Embolden employers to invest in the up/re-skilling of their employees.  

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are features of potential solutions? 

- Clear definition of roles and responsibilities.  

- Clear, measureable and achievable objectives with strict deadlines to facilitate coordination among 
actors. 

- Incentives offered should be easily accessible and widely communicated.  

- Actors should be provided with concrete tools and methods to develop their skills strategies. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

Who are the key stakeholders? 

- Local, Regional and National Governments;  

- Employers and Employees; 

- Clusters;  

- Trade Unions. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What does this module provide for? 

- This module provides guidance on the kinds of incentives to be established to ensure the 
operationalisation of the Toolbox as well as the buy-in of employers and employees. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

How can the solutions be financed? 

- Government funds, Regional development funds; 

- EU funds (e.g. ESF, EFSI, ESIF, Cohesion Funds, Global Adjustment Funds, State Aid) and instruments 
available under the Erasmus+ and H2020 framework (e.g. Innosup Instrument); 

- Cluster funds. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are the key barriers of this module? 

- Lack of motivation and incentives for individuals to invest in their lifelong employability through up/re-
skilling programmes. 

- Lack of understanding, awareness and funding to up/re-skill existing employees at the company level. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 
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What are current good practices of this module? 

- In 2015 Argentina introduced government-run schools6 devoted to incentivising public servants to 
acquiring new skills and learning new innovative techniques. The Design Academy teaches civil students 
a wide variety of new innovative skills ranging from human-centred designing to evidence-based 
policymaking. By allowing participants to collect points for each class taken, the government has 
sufficiently encouraged the active participation of a significant number of public servants. The points 
collected represent a prerequisite for promotions and pay raises in the Argentinian civil service.  

- The Czech Ministry of Industry and Trade introduced Income Tax Act in 2014 to incentivize employers' 
cooperation with high schools and universities;  

- Singapore’s SkillsFuture Program7 offers Earn and Learn Modules and includes specific incentives 
offered to both individuals (i.e. newly graduated students from polytechnics and the Institute of 
Technical Education (ITE) ) and employers to hire them right after their graduation and defray the costs 
of developing and providing structured on-job-training to them. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

  

                                                   

 
6 https://apolitical.co/solution_article/in-argentina-public-servants-get-promoted-for-learning-how-to-

innovate/?utm_source=Weekly+Briefing&utm_campaign=6a31e43523-
EMAIL_CAMPAIGN_2018_09_11_11_59&utm_medium=email&utm_term=0_66f83a82bb-6a31e43523-185456377  
7 http://www.skillsfuture.sg/earnandlearn  

https://apolitical.co/solution_article/in-argentina-public-servants-get-promoted-for-learning-how-to-innovate/?utm_source=Weekly+Briefing&utm_campaign=6a31e43523-EMAIL_CAMPAIGN_2018_09_11_11_59&utm_medium=email&utm_term=0_66f83a82bb-6a31e43523-185456377
https://apolitical.co/solution_article/in-argentina-public-servants-get-promoted-for-learning-how-to-innovate/?utm_source=Weekly+Briefing&utm_campaign=6a31e43523-EMAIL_CAMPAIGN_2018_09_11_11_59&utm_medium=email&utm_term=0_66f83a82bb-6a31e43523-185456377
https://apolitical.co/solution_article/in-argentina-public-servants-get-promoted-for-learning-how-to-innovate/?utm_source=Weekly+Briefing&utm_campaign=6a31e43523-EMAIL_CAMPAIGN_2018_09_11_11_59&utm_medium=email&utm_term=0_66f83a82bb-6a31e43523-185456377
http://www.skillsfuture.sg/earnandlearn
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Module 3: Communication  

Objectives: 

- This module aims to mobilise all key stakeholders through an effective communication campaign that 
will highlight the ‘Return-on-Engagement’ for their involvement and investment. The communication 
module will further aim to share all identified best practices to facilitate the roll-out of new initiatives 
and programmes.  

- At the national, regional and local levels, the vision, strategy and tools developed should be widely 
distributed 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 EU 2030 High-Tech 
T-Shaped Skills Vision will be facilitated and. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are features of potential solutions? 

- Consultation of all stakeholders concerning the design of the communication strategy. 

- Identify target groups and align communication efforts across MS/regions/cities. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

Who are the key stakeholders? 

- Local, Regional and National Governments;  

- Sectoral and Industry Associations; 

- Traditional and alternative educational bodies;  

- Employment Agencies;  

- Clusters;  

- Trade Unions; 

- Think Tanks; 

- Communication/Marketing Agencies.  

Your comments:  
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…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What does this module provide for? 

- This module will provide recommendations regarding the development of a comprehensive 
communication strategy supporting the operationalisation of the EU2030 EU High-Tech T-shaped Skills 
Strategy. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

How can the solutions be financed? 

- Government funds, Regional development funds; 

- EU funds (e.g. ESF, EFSI, ESIF, Cohesion Funds, Global Adjustment Funds, State Aid) and instruments 
available under the Erasmus+ and H2020 framework (e.g. Innosup Instrument); 

- Cluster funds. 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are the key barriers of this module? 

- Lack of understanding on potential return on skills investment by CEOs and industry leaders. 

- Lack of awareness at the territorial level on the overarching territorial economic development strategy 
and its priority sectors under RIS3 as well as the corresponding skills needs. This results in a certain 
misalignment regarding the supply and demand of skills.  

- Lack of coordination and alignment between existing players as well as between globally recognised 
certification schemes.  

- Lack of talent pools and labour mobility schemes that should be communicated effectively to fill existing 
skill shortages within particular territories.  

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

What are current good practices of this module? 

- Nesta (UK) is a Think Tank that supports the educational revolution lead by the Department of 
Education in the UK. The English government is pushing the ED-tech industry to revolutionise the 
educational system across national schools, colleges and universities. In line with these national efforts, 
Nesta aims to build a test centre in the form of a peer-review platform for teachers that would allow 
them to share their ideas and encourage each other to use the new technologies available in their 
teachings. By facilitating collaboration between tech providers and teachers, the latter will be able to 
try new tech solutions easily and test their functionalities. The Department for Education is further 
currently developing online training packages, establishing an online portal providing free software 
trials for schools, and bringing together industry and school leaders through a series of regional 
‘demonstrator’ roadshows.  

- The EU Watify campaign8 offers a great example of a comprehensive communication strategy. This 
awareness-raising campaign aims to stimulate the modernisation of the European industry. The 
campaign focuses on the technological transformation of traditional SMEs, the promotion of regional 
digitisation efforts and the uptake of advanced technologies – notably Key Enabling Technologies. 
WATIFY seeks to boost the rate of European industrial modernisation through increased productivity 
and efficiency, resulting in improved competitiveness and job creation. 

- The Luxembourg Digital Skills Bridge programme launched a strong communication campaign in line 
with the launch of the pilot and includes specific guidelines to ensure the continued communication 
among all stakeholders (e.g. employees, employers, trade associations, HR executives). 

Your comments:  

…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………… 

 

                                                   

 
8 https://ec.europa.eu/growth/tools-databases/dem/watify/  

https://ec.europa.eu/growth/tools-databases/dem/watify/
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Executive summary 

On behalf of the European Commission (the Directorate General for Internal Market, 

Industry, Entrepreneurship and SMEs), the Executive Agency for Small and Medium-sized 

Enterprises (EASME) has launched a two-year project aimed at developing a common 

vision towards 2030 and supporting actions in the form of a toolbox boosting high-tech 

skills development for smart industrial specialisation and digital transformation. 

Professionals with high-tech skills have the potential to serve the growing needs created 

by smart industrial specialisation and digital transformation and to offer a solid foundation 

for tomorrow’s worker. This ‘Interim Report’ provides the state of play in the EU with 

regard to the presence of policies, initiatives and strategies in support of smart industrial 

specialisation and digital transformation at city, regional and national levels, as well as 

those aiming to foster the development of high-tech skills and future professionals. 

 

The competitiveness of industry is highly dependent on the knowledge, skills, 

competencies and creativity of its workforce. It is widely recognised in industry that 

potential shortages and gaps in skills development, combined with mismatches between 

labour supply and demand, directly harm job creation. The Fourth Industrial Revolution 

brings major disruption to the scale at which upskilling and reskilling efforts currently 

take place, and is therefore likely to widen these potential gaps. Moreover, it is likely that 

advanced economies characterised by large consumer markets, such as the European 

Union (EU), will be confronted with the highest skills mismatches. 

 

State of play for smart industrial specialisation and digital transformation 

Smart industrial specialisation refers to the concept of coordination within specific 

geographical regions in Europe between industrial, governmental and academic players to 

develop a collective strategy for regional economic development by prioritising the 

industrial sectors where the region has key strengths and advantages. This concept 

emerged in conjunction with the European Commission’s Smart Specialisation strategy, 

according to which regions should develop their own Smart Specialisation strategies. 

These are based on their strong key industrial sectors with a competitive advantage for 

ensuring high growth and job creation. In this process, the European Cluster Observatory 

has provided invaluable evidence by defining newly emerging industries and relevant 

sector-specific framework conditions needed for boosting their development. 

 

Thus, industry clusters have become one of the key catalysts in support of industrial 

specialisation. Given the limited financial resources and the need for critical mass on R&D 

and innovation, the Industrial Modernisation platform9 has been launched to allow for 

                                                   

 
9 http://s3platform.jrc.ec.europa.eu/industrial-modernisation 

http://s3platform.jrc.ec.europa.eu/industrial-modernisation
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cross-border and cross-sector partnerships all across the EU and to establish strong 

industrial capability and specialisation for smart industrial specialisation. 

 

The European Commission launched the Vanguard Initiative10 in 2015 to join forces for 

investment in the future of Europe. These investments aim at strengthening the 

competitiveness of European industry and developing lead markets that offer solutions to 

common challenges at global level. The European Observatory for Clusters and Industrial 

Change11 was launched in January 2018 to place more focus on key enabling technologies 

(KETs), digitisation, creativity and eco-innovative, resource-efficient solutions as the key 

drivers of industrial change. 

 

We are at a time where all businesses across all sectors, and even all individuals, have 

been going through a digital transformation process. Among other things, this requires 

the transformation of business activities/functions; business processes; business models; 

business ecosystems; business asset management; organisational culture; ecosystem 

and partnership models; and customer, worker and partner approaches.12 The importance 

of digital transformation is highlighted under the ‘digitisation of EU industry’ strategy, 

whereby to support industry in this adoption, digital innovation hubs have been 

established under the Digitising European Industry initiative.13 

 

Our analysis indicates that the EU holds a remarkable global market share, especially in 

automotive semiconductors (55%), followed by robotics (33%), embedded systems 

(30%), and semiconductor equipment and photonics components (20% each). When we 

look at the adoption of four technologies at global level, the EU holds the highest market 

share in enterprise wearables (40%) and scores second in 3D printing (28%) when 

compared among a group consisting of North America, Asia-Pacific and the rest of the 

world. However, artificial intelligence in the EU (15%) falls well behind North America 

(77.5%), while in advanced robotics, the EU (20%) falls well behind Asia-Pacific (63%). 

 

Regarding the EU’s competitive positioning on readiness for future production, the 

majority of Member States (Germany, Sweden, Austria, the Czech Republic, Ireland, 

Finland, France, Belgium, Italy, Poland, Slovenia, Spain, Estonia, Denmark and the 

Netherlands) fall into the ‘Leading Countries’ category worldwide, together with the US, 

Japan, South Korea, China, Singapore and Canada. However, Portugal, Lithuania, 

Slovakia, Romania, Hungary, Latvia, Bulgaria, Croatia, Greece and Cyprus are further 

                                                   

 
10 http://www.s3vanguardinitiative.eu/ 

11 https://www.clustercollaboration.eu/eu-initiatives/european-cluster-observatory 

12 https://www.i-scoop.eu/digital-

transformation/#Digital_business_transformation_8211_a_holistic_approach   
13 https://ec.europa.eu/digital-single-market/en/policies/digitising-european-industry  

http://www.s3vanguardinitiative.eu/
https://www.clustercollaboration.eu/eu-initiatives/european-cluster-observatory
https://www.i-scoop.eu/digital-transformation/#Digital_business_transformation_8211_a_holistic_approach
https://www.i-scoop.eu/digital-transformation/#Digital_business_transformation_8211_a_holistic_approach
https://ec.europa.eu/digital-single-market/en/policies/digitising-european-industry
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behind in readiness for future production when using the World Economic Forum’s (WEF) 

measure of drivers of production against structure of production. 

 

To strengthen the analysis on key enabling technologies in Europe, two main EU 

initiatives have been examined – the Industrial Modernisation platform and the Vanguard 

Initiative – in order to see the key strengths, interests and thus performance of particular 

regions across different technological domains. Both attracted a lot of interest from the 

regions in the deploying new technologies collaboratively across thematic topics. The 

highest level of participation has been seen under the bio-economy and high-performance 

production through 3D printing, while the highest interest was noted under SME 

integration into Industry 4.0. New nano-enabled products and photonics currently have a 

relatively low level of participation. These findings were complemented by analyses of the 

incorporation of key enabling technologies into RIS3 priorities at national and regional 

levels. Since 2013, advanced manufacturing technologies, advanced materials and life 

sciences have been among the leading key enabling technology application areas, while 

other key enabling technologies – such as micro and nano-electronics, photonics, 

nanotech and cybersecurity – have a lower focus compared to the first group of 

technologies, followed by AI to a lesser extent. 

 

Several Member States (Spain, Sweden, Italy, Belgium, Germany, Finland, France, the 

Netherlands and Portugal) are most active across both initiatives, while nine Member 

States did not participate in either platform. 

 

Regarding the generation of patents on key enabling technologies, we found that these 

are developed across most EU regions, while distribution is heterogeneous across the EU. 

The main focuses of the patents are advanced manufacturing systems, advanced 

materials, and micro and nano-electronics, while nanotech has the smallest share, as 

mentioned in the 2015 report published by the High-Level Group on Key Enabling 

Technologies. 

 

At city level, London, Munich and Paris are listed among the top five tech hotspots 

worldwide, together with Tel Aviv and Singapore. They are also ranked in the top 10 

cities14 based on the framework conditions they provide for digital transformation in 

support of start-ups and scale-ups, together with Stockholm, Helsinki, Amsterdam, 

Dublin, Vienna and Copenhagen. 

 

In conclusion, major efforts have been made to implement specialisation and digitisation 

strategies at city, regional, national and EU levels. Industry-led initiatives appear to have 

                                                   

 
14 EDCI aims to support digital entrepreneurship and digital startups across Europe, by describing what 
environment matters to startups: https://digitalcityindex.eu/ 

https://digitalcityindex.eu/
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been quite intensive and successful. What is needed is to design and implement a skills 

strategy collectively by actively involving all relevant stakeholders at territorial level for 

achieving successful strategies. In this process, the influencers are essential in 

maintaining momentum as they provide vision, communication and trust for developing 

consensus for economic development through their roles as intermediaries. The 

influencers may be established universities, entrepreneurs and/or policymakers. The skills 

strategy should be in line with industrial, R&D and innovation, economic development and 

education strategies at each level, and should seek to establish defined partnerships 

between existing efforts put in place by public and private parties. The cluster 

organisations are seen as a key policy instrument to leverage across this whole process of 

SIS&DT.  
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State of play for high-tech skills 

Our work contributes to successfully shaping workforce transformation in the EU by 

developing a common vision of high-tech skills and future professionals and designing 

actions to foster them. The skills requested by industry are not merely technical. Over the 

last decade, the notion of “T-shaped” skills has emerged, referring to an individual worker 

having a combination of both general skills across multiple domains and specialist skills 

within one domain. Future professionals are likely to be creative, innovative and 

entrepreneurial, and capable of building relationships, advancing research and 

strengthening their organisations. The breadth of the future professional reflects the 

individual’s willingness and ability to collaborate across industries, sectors and disciplines. 

The depth of the future professional refers to the depth of the industry-related and 

sectoral skills and knowledge that the individual possesses. 

 

Behind current and future gaps lies a changing demand for various skills. Cedefop, the 

OECD and the World Economic Forum forecast that elementary work, manual and low-

skilled jobs, and jobs consisting of routine tasks will decline, while non-manual and highly 

skilled jobs will increase. At the same time, reports show that demand for jobs that 

include programming is growing 50% faster than the job market overall, and workers 

with skills that fit hybrid jobs are particularly sought after. 

 

As such, this report considers high-tech T-shaped skills an imperative for the EU’s 

competitiveness now and in the future. Our conceptualisation of high-tech T-shaped skills 

primarily focuses on programmes, projects and curricula that combine high-tech skills 

with specific complementary skills. These complementary skills are: 

 

 Technical skills in an adjacent technology domain or system of thought; 

 Skills related to quality, risk and safety; 

 Management, leadership and entrepreneurial skills; 

 Communication skills; 

 Innovation skills; 

 Emotional intelligence skills; and 

 The ability to consider ethical implications. 
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The category of technical skills relevant to smart industrial specialisation and digital 

transformation covers the following technology domains, in line with recent publications 

on key enabling technologies and digital skills: 

 

 Skills relevant to researching and developing production technologies (e.g. advanced 

manufacturing technologies, advanced materials and nanotechnologies, life-science 

technologies); 

 Skills relevant to researching and developing digital technologies (e.g. micro-nano-

electronics, photonics and artificial intelligence); 

 Skills relevant to researching and developing cyber-technologies (e.g. digital security 

and connectivity); 

 Basic digital technology skills (e.g. digital user skills, DigComp Framework15); and 

 Advanced digital technology skills (e.g. skills relevant to IT professionals’ 

occupations, European e-Competence Framework16). 

 

Our stakeholder survey indicated that skills shortages are expected in all these domains, 

and that to address them, new educational curricula and teaching methods will be needed 

across all educational levels – from university programmes down to primary education. 

  

                                                   

 
15 https://ec.europa.eu/jrc/en/digcomp 

16 http://www.ecompetences.eu/ 

https://ec.europa.eu/jrc/en/digcomp
http://www.ecompetences.eu/
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Our analysis of the state of play of current-day policies, initiatives and strategies relevant 

to high-tech T-shaped skills has led to the following preliminary 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 highly-skilled human-capital needs of 

industry, are also common; 

 These initiatives typically focus on technical aspects of the high-tech T-shaped 

concept, while combinations of technical skills and managerial and entrepreneurial 

skills are common, as are combinations of quality, risk and safety skills; 

 Emotional intelligence as a skill type is not apparent in the policies and initiatives that 

have been analysed; 

 The systems-thinking aspect of the high-tech T-shaped concept 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. 

 

The findings regarding the identification of the key attributes are bundled into six main 

headings. The key attributes of the analysed initiatives are: 

 

 Private and public funding of initiatives; 

 Non-financial contributions by private and academic partners (e.g. knowledge and 

materials); 

 Industry-led approaches; 

 User-friendliness of online platforms; 

 Visibility of the initiative within and outside its ecosystem; and 

 Evaluation of the initiative by internal players, external players or users. 

 

Regarding scalability and transferability, two key aspects appear to stand out: 

 

 E-platforms show a high potential for scalability and transferability; and 

 Classroom programmes show a lower level of scalability, but good potential for 

transferability if contextual conditions are taken into account. 
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Leading education providers 

Top universities play a crucial role in training tomorrow’s technology leaders. In order to 

understand which academic institutions dominate academic fields relevant to KETs and 

digital transformation, we have attempted to connect KET-related and digital areas to the 

classification of technology domains used by the Times Higher Education17, QS World 

University Ranking18, and Academic Ranking of World Universities19rankings. 

Subsequently, we have analysed the rankings for these technology domains. 

 

Our analysis shows that some elite universities score well in all KET-related areas. 

These include Oxford, Cambridge, Stanford, Harvard and MIT. Two Swiss 

universities consistently make the top 20 in engineering, natural sciences and 

computer science. Though Europe is very well represented in the top 500 of 

universities worldwide, Europe relies largely on UK universities to enter the top 20. 

 

The relevance of dual-track education 

In this report, we describe dual-track education and its relevance to the transversal 

nature of high-tech T-shaped skills. Dual-track education organises formal education in a 

way that combines in-school classroom-based education with workplace experience and 

on-the-job learning. Dual-track education leans on three concepts that are important for 

its functioning as a national or regional education system: integration, standardisation 

and recognition. 

 

Continuous education and retraining the labour force 

We also highlight the importance of continuous education for working adults in an 

economy undergoing digital transformation, and we pay attention to the empirical impact 

that continuous education can be said to have. We emphasise that continuous education 

is important for working adults. The World Economic Forum forecasts estimate a 

significant shift on the frontier between humans and machines when it comes to existing 

work tasks. The numbers show that there is a large-scale decline in some roles as tasks 

within these roles become automated, and large-scale growth in new products and 

services and associated new tasks and jobs. 

 

Digital transformation changes professions, occupations and job tasks throughout sectors 

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

fulfil labour demand in the coming years may not be enough. Considering the sheer 

numbers involved, retraining current workers may prove vital to preparing enough people 

                                                   

 
17 https://www.timeshighereducation.com/world-university-rankings  
18 https://www.topuniversities.com/university-rankings  
19 http://www.shanghairanking.com/  

https://www.timeshighereducation.com/world-university-rankings
https://www.topuniversities.com/university-rankings
http://www.shanghairanking.com/
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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. 

 

 

In broad strokes, something can be said of the cost of reskilling and upskilling workers, 

which appears popular, especially among high-skilled workers. Assuming that the speed 

at which technology domains change and develop would require a retraining programme 

every 3-5 years, the annual expenditure for regularly retraining a department of 

100 workers would be EUR 240-400K. 

 

Towards a common vision for 2030 

This section outlines the core aspects of a longer-term common vision to develop high-

tech skills for achieving smart industrial specialisation and digital transformation. This, of 

course, includes reskilling and upskilling the workforce. 

 

Our proposal for the vision is about mobilising all resources at local, regional, national and 

EU levels collectively to make it an opportunity for everyone. It aims to raise widespread 

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

implementing powerful skills strategies to turn the potential challenges brought by digital 

transformation and industrial modernisation into opportunities. It aims to foster the 

development of skills for excellence, prosperity and personal development. 

 

 

The vision will be accompanied by a toolbox to guide different stakeholder groups on 

developing and implementing their own skills strategies aligned with their own industrial, 

R&D and innovation, education and training, and RIS3 strategies with proven 

methodology and tools. At its core, it will be forward-looking, dynamic, interactive, multi-

stakeholder-driven and agile, and will leverage real-time AI-based labour-market 

assessment and foresight tools for evidence-based decision-making. 

 

The core objectives are to reinforce the competitiveness of EU industry and to ensure its 

global leadership position among the rising competitors in the Fourth Industrial 

Revolution. This vision aims to support and help European industry to embrace new 

technological breakthroughs to upscale its initiatives, and thus leverage the opportunities 

that these technologies bring. The key to capitalising on these new technical opportunities 

is a workforce that is capable and motivated to work intensively with them. Thus, 

corporates, governments and territories need to implement skills strategies according to 

their contextual needs and circumstances, which will empower and ensure skills 

development for excellence, prosperity and personal development by pursuing the 

following objectives: 
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 Collaborative training programmes – Creating and supporting joint training 

programmes between universities and research institutions, vocational 

education and training (VET) and industry; 

 

 

 

 World-class curriculum – Ensuring world-class, hands-on curricula to teach 

the skills required for upcoming technological advances; 

 Smart education methodologies and technology-based tools – increasing the 

effectiveness and efficiency of conventional training programmes with rising 

smart education methodologies; and 

 Dual-track system – fostering a dual-track training system in most industries, 

inspired by good practices that are established in Germany and elsewhere. 

 

This vision will be successfully realised through the guiding recommendations and tools to 

be designed specific to different stakeholder groups under the toolbox to be developed 

over the next phase of this project. Below, we briefly introduce each of the toolbox’s nine 

modules as ‘food for thought’ regarding their particular objectives aiming to tackle key 

issues, with the involvement of key stakeholder groups based on the good practices 

identified. 

 

Particular solutions under each module, including funding, will be developed over the 

course of the study, with particular attention paid to SMEs as being the main 

beneficiaries. Additionally, clusters will be seen as a main policy instrument to leverage so 

that particular roles and responsibilities are assigned to cluster organisations. 

 

1. Skills strategy 

2. Leadership and governance 

3. Funding (EU/national/regional and private funding) 

4. Accelerated world-class curriculum 

5. Industry-leading training infrastructures 

6. Quality-led EU-wide VET 

7. Incentives 

8. Communication 

9. Talent detection and nurturing system 

 

 

Readers are kindly invited to provide comments and suggestions. 
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These will be taken into account during the second phase of our work and the 

preparation of the final report, whose findings and recommendations will be 

presented at a conference in Brussels on 19 June 2019. 

 

For this purpose, please contact:  

Bertrand Pedersen 

Mobile: +352 621334365 

Email: bertrand.pedersen@lu.pwc.com 


