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Executive Summary
Nadia Molek

This scientific report, »Analysis of the State of the Art on the Future of Human Workforce(, serves
as the foundational step in the interdisciplinary CERV TRANSFORM project. This initiative
explores critical aspects of the evolving labour market in the EU, such as automation,
digitalization, workforce well-being, gender equality, and employment policies. Collaborating
researchers and experts from nine European countries (Belgium, Germany, Greece, ltaly, Malta,
Poland, Portugal, Slovenia, and Sweden) aim to identify emerging trends and challenges to

enhance workforce resilience and adaptability.

The objectives of the report are, first, to provide a comprehensive diagnosis of the current labour
market; second, to assess transformation practices and policies among the partner countries; and
finally, to lay the groundwork for future research focused on enhancing workforce resilience and

adaptability across Europe.

The report is based on a narrative and integrative literature review, combining scientific studies
and institutional reports to capture both key concepts and current practices in technology,
emerging skills, working conditions, as well as labour policies in the EU and in partner’s countries.
Four key research questions were formulated to guide the investigation, related to automation,
future skills, workforce well-being, and the adequacy of current policies in meeting future labour
market needs. Each consortium partner analysed their national context and contributed relevant
data on these thematic areas, utilizing academic sources, institutional databases, and specialized

literature.

Key Findings are various. Firstly, it notably the impact Automation and Digitalization:
Technologies such as artificial intelligence (Al), robotics, and automation are transforming key
sectors, not only manufacture, and the labour market in Europe, particularly in all partner’s
countries in different levels. These technologies are improving efficiency and precision in
processes but at the same tfime pose challenges regarding job displacement and wage

inequality.

The report identifies a growing demand for digital and technological skills, along with socio-
emotional and management competencies. Green and sustainability skills were also identified.
Following EU directives like Lifelong learning, all the partner’s countries seem to have
implemented programs to develop these skills, addressing skill gaps that could hinder inclusion

and economic growth.



In the last decades, but particularly after the COVID-19 pandemic, working conditions are
shifting towards flexible arrangements. However, studies highlight that this flexibility poses risks
especially to mental health and work-life balance. The importance of policies that promote

comprehensive well-being, including mental health and workplace safety are highlighted.

On the other hand, while female participation has increased across the EU, inequalities persist in
highly automated sectors and STEM roles. Malta and Slovenia are implementing policies to foster

inclusion and gender equality, but challenges in female representation in leadership roles remain.

Initiatives like the European Skills Agenda aim to meet the demands of the emerging labor
market by focusing on upskilling and reskilling in green and digital sectors. However, countries
like Greece and Poland still face obstacles in aligning their vocational training programs with

market demands.

Among the conclusions, one important to remark from our State of the Art report is the need for
improvement of labour and educational policies that support an inclusive transition to a digital
green, inclusive and more human economy. Collaboration between public and private sectors is
essential to address inequality and skill gaps, ensuring that labour transformations benefit all

segments of the population.

It has also identified the importance of a holistic approach to workforce well-being that considers
both physical and mental health, and it emphasizes the role of inclusive policies that promote
gender equality and social inclusion. These findings will provide a foundation for future research
and discussions with key labour market stakeholders to build a resilient workforce sustainably

prepared for the challenges of the future.
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FOREWORD

As we stand at the intersection of technological advancement and societal transformation, the
publication of Analysis of the State of the Art on the Future of Human Workforce arrives at a
pivotal moment. This collaborative research effort, bringing together insights from nine European
countries, offers a crucial examination of how our relationship with work is fundamentally

changing and what this means for individuals, organizations, and societies.

The convergence of the Fourth Industrial Revolution, accelerated digitalization, and the profound
impact of recent global disruptions has created an urgent need to understand and shape the
future of work. This volume makes a significant contribution by providing a comprehensive
analysis of the complex interplay between technological innovation, human capital

development, and organizational transformation across diverse European contexts.

What sets this work apart is its holistic approach to examining workforce challenges. Rather
than focusing solely on technological disruption, the analysis considers the human dimension of
work transformation, addressing critical aspects such as workforce well-being, gender equality,
and the evolution of flexible working arrangements. The research particularly resonates with
my own observations of how organizations are grappling with the need to balance technological

advancement with human-centered approaches to work.

The findings presented here are particularly valuable for their practical implications. The careful
examination of vocational training programs, digital skill development initiatives, and policy
frameworks across different European contexts provides actionable insights for policymakers,
educators, and organizational leaders. The identification of both successful practices and areas

requiring improvement offers a balanced perspective that can inform strategic decision-making.

One of the most compelling aspects of this research is its recognition of the multifaceted nature
of workforce transformation. The analysis demonstrates how technological changes intersect with
demographic shifts, evolving workplace dynamics, and changing employee expectations. The
emphasis on mental health and well-being, particularly in the context of flexible work
arrangements, reflects a sophisticated understanding of the challenges facing modern

organizations.
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| find the timing of this publication particularly significant. We are witnessing a fundamental
reimagining of work, where traditional paradigms are being challenged by new technologies,
working models, and employee expectations. This volume provides essential guidance for
navigating these changes while ensuring that technological advancement serves human potential

rather than diminishing it.

The collaborative nature of this research, drawing on expertise from diverse institutional
perspectives across Europe, enriches its findings and recommendations. This cross-cultural,
interdisciplinary approach is precisely what is needed to address the complex challenges facing
the modern workforce. The insights presented here will be invaluable for academics,
practitioners, and policymakers working to create more resilient, inclusive, and sustainable work

environments.

As readers engage with this volume, they will find not just an identification of current challenges
but also a roadmap for the future. The analysis provides crucial insights for developing adaptive
strategies that can help organizations and individuals thrive in an increasingly dynamic work
environment. The emphasis on lifelong learning, digital literacy, and inclusive policies is

particularly relevant for ensuring that workforce transformation benefits all segments of society.

This foreword serves as an invitation to explore the rich analyses and recommendations
contained within these pages. The insights provided here will undoubtedly contribute to shaping
a future of work that balances technological innovation with human flourishing, ensuring that the
transformations ahead lead to more equitable, sustainable, and fulfilling work experiences for

all.

Annmarie Gorenc Zoran, PhD

Full Professor and Dean
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:
INTRODUCTION

Nadia Molek, Alexander van Biezen; Lejla Imamovi¢ Leri¢, Reinhilde Pulinx

This State-of-the-Art scientific report marks the beginning of the interdisciplinary CERV
TRANSFORM project, nThe Future of Human Workforce«. The project unites researchers and
experts from nine European countries to explore and address critical developments shaping the

future of work.

Figure 1: Representation of the international consortium of CERV: — Transform project. UC Leuven-Limburg
(Belgium), Comparative Research Network — CRN (Germany), Innovation Hive (Greece), Instituto di ricerche
Economiche e sociali del friuli Venezia Giulia Impresa Sociale, FVG-IRES (Italy), the National comission for the
promotion of Equality for men and Women -NCEP (Malta), Fundacija Fundusz Inicjatyw -FFI (Poland), the Instituto
Universitario de Lisboa - ISCTE (Portugal), Fakulteta za Organizacijske $tudije v Novem mestu — FOS (Slovenia)

and Sweden the Wellbeinglab (Sweden). Source: Canva

The institutions that are part of the consortium are UC Leuven-Limburg (Belgium), Comparative
Research Network — CRN (Germany), Innovation Hive (Greece), Instituto di ricerche Economiche
e sociali del frivli Venezia Giulia Impresa Sociale, FVG-IRES (ltaly), the National comission for
the promotion of Equality for men and Women -NCEP (Malta), Fundacija Fundusz Inicjatyw -FFl

(Poland), the Instituto Universitario de Lisboa - ISCTE (Portugal), Fakulteta za Organizacijske
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$tudije v Novem mestu — FOS (Slovenia) and Sweden the Wellbeing Lab (Sweden) (See Figure
1), each contributing their expertise in workforce development, technological innovation, and
organizational transformation. Together, we aim to provide practical insights and strategies to
help businesses, governments, and workers navigate the challenges and opportunities of a

rapidly evolving labour market.

This report serves three main obijectives. First, it aspires to identify the current and future
landscape, discern the prevailing dynamics, trends and practices among the workforce and
across the labour market, in order to gain a comprehensive understanding of the challenges
faced by workforce, and consequently to glimpse what problems European societies are facing
in this respect, focusing specifically on the countries participating in this project consortium

(Belgium, Germany, Greece, Italy, Malta, Poland, Portugal, Slovenia, and Sweden).

Secondly, this State-of-the-Art report also looks to explore policies as well as good and weak
practices related to the transformations in the work market and workers across partner countries.
The narrative and integrative desk research aims to provide a “snapshot” of the current situation
and highlight the challenges and advantages, which can be useful for proactively considering

the development of human work in the future.

Finally, the gathered knowledge provides the foundation for future research by identifying key
areas of focus for the upcoming Blueprint of Tomorrow: Infroducing the Future of Human
Workforce Survey, as well as the Focus Group discussions with the main stakeholders of the
labour market. These discussions will delve deeper into these challenges and explore solutions

to enhance workforce resilience and adaptability.

Our starting point is that human workforce is undergoing significant transformations. According
to the PWC Report “Workforce of the future: The competing forces shaping 2030” (PWC,
2018):
“Tremendous forces reshaping society and with it, the world of work: the economic shifts
that are redistributing power, wealth, competition, and opportunity around the globe.

the disruptive innovations, radical thinking, new business models and resource scarcity
that are impacting every sector.” (PWC, 2018, p. 6).

In this regard, the project aims to delve into these disruptions and engage different stakeholders
in creating knowledge and greater discussion about how to anticipate to the upcoming and

uncertain working scenarios that are arriving.

One of the drivers of the significant transformations is due to fast advancements in technology.

This is not the first time in the history of mankind that technological disruption reshapes society,
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transforming both daily life and work organization. We have experienced this before: the so-
called “First” Industrial Revolution, starting in the late 18th century, was a key turning point,
shifting from an agrarian to an industrial economy. This transition spurred mass production,
urbanization, and the rise of mechanization, which simplified tasks and led to significant
employment of low-skilled workers (Chang & Phu Huynh, 2016). Advances in electricity, steel
production and the use of oil and chemicals fuelled the “Second” Industrial Revolution, which led
to the rise of factories, the introduction of mass assembly lines and improvements in
transportation. The development of digital technology, computers, the internet and automation
facilitated in the mid-20th century the shift from mechanical and analogue electronic
technologies to digital systems, becoming the “Third” industrial revolution. The digital revolution
of the 21st century has introduced even more advanced innovations such as artificial intelligence
(Al), automation as well as robotics, the Internet of Things (loT), quantum computing and 3D
printing, becoming the so-called fourth industrial revolution. As costs fall, these technologies are
advancing rapidly (International Bank for Reconstruction and Development, 2019) and are
changing the labour market and society through more complex technologies, networked systems
and advanced data analysis. Policies aimed at facilitating the efficient adoption of digital
technologies should focus on increasing access to high-speed internet, upgrading technical and
managerial skills, and implementing product and labour market reforms that enable the
reallocation of resources in the economy. (Sorbe et al., 2019) This approach can help to narrow

the productivity gap between the most and least productive firms, fostering inclusive growth.

(Sorbe et al., 2019)

Furthermore, technological change will inevitably impact the number, quality, and distribution of
jobs across the world. (Reinman, 2015). Advanced technologies are automating complex tasks,
bringing significant changes to how people work, how organizations operate, and what skills
are required in the labour market. This is examined in the second chapter by FOS (Slovenia),
where a literature review was conducted on the changes in the workforce market introduced by
automation, artificial intelligence (Al), and robotics within the European Union (EU) and the
consortium partner countries. The desk research identifies the overall progress of these
technologies in the labour market and their impact on workforce structures, job roles, wages,
and the improvement of operational efficiency through the integration of technologies into work
processes, among other transformations. This impact is particularly evident in developed

economies with strong digital infrastructure (Chang & Phu Huynh, 2016).

Until recently, it was almost unimaginable, but currently, the digitalization and technologization

of work processes not only affect industrial and manufacturing sectors; they have also enabled
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shifts in other sectors toward remote and platform-based work. This transformation was further
accelerated by the COVID-19 pandemic. Remote working is increasingly recognised as a
substitute for workforce mobility and allows white collars to remain productive without being
physically present in the office (Smit et al.,, 2020, p. 41). Platform-based work, such as gig
economy jobs (e.g., Uber, Deliveroo), is becoming more prevalent, and while this provides
flexible employment opportunities, it also increases job insecurity for many workers, as these
jobs often lack stable contracts, social benefits, and worker protections (Eurofound, 2021; WEF,
2023). ISCTE’s (Portugal) State of the Art report in the Fifth Chapter examines the concept and
scope of the consequences flexible work arrangements (FWA) (telecommuting, flextime, and
compressed workweeks) brought, including their effects on individuals and organizations, the
role of technology, and future challenges from broader economic and societal perspectives.
While FWA allows employees more control over their work schedules and locations, enhances
job satisfaction, work-life balance, and productivity, allows companies in expensive cities to tap
into a larger talent pool, reduce the need for office space and address local labour shortages,
it is found that they can also blur work-life boundaries, lead to isolation, and create access
inequities. In other words, this transition raises questions about the long-term sustainability of
remote working arrangements and their impact on employee productivity and wellbeing (Leal
Filho et al., 2021). This rise in non-standard work arrangements creates challenges in ensuring
fair working conditions and social protections, particularly for low-income and younger workers
who have more probabilities to be employed in these roles. ISCTE’s review identifies future
challenges related to organizational flexibility needs and emphasizes the macro-level impacts
of FWAs on productivity, wages, labour market participation, skills, lifestyle, migration, labour

relations, and economic growth.

In the context of advancing digitalization, an emerging challenge proves to be central. The
digital skills gap remains a crucial issue, particularly as the demand for digital literacy and
advanced technological skills increases across sectors. Enhancing digital skills and literacy across
the workforce is crucial, as the future of work will increasingly reward those with access to
broadband connectivity and strong digital capabilities (Reinman, 2015). Many workers,
especially those in low-skill occupations, lack the necessary competencies to adapt to emerging
needs. This issue is examined and reported in the third chapter by UCLL (Belgium), specifically
comparing changes in both traditional and emerging sectors. These emerging divides not only
risk deepening income inequality but also hamper economic growth in regions struggling to
modernize their workforce. As an innovative term in digital skills, the term digital government

appears. Digital government (DG) as a phenomenon involves new styles of leadership, new
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decision-making processes, different ways of organizing and delivering services, and new
concepts of citizenship. Our view of DG aligns with UNESCO’s definition (2011) of e-
governance., which states that the public sector leverages information and communication
technologies (ICTs) to enhance the delivery of information and services, promote citizen
engagement in decision-making processes, and foster greater government accountability,
transparency, and efficiency.

In response to these events, as Innovation Hive (Greece) and IRES FVG (ltaly) introduce in
Chapters 8 and 4, in the EU level have been launched several initiatives to address these
challenges, including the European Skills Agenda and the Pact for Skills, which aim to upskill and
reskill workers, particularly in green and digital sectors (Cedefop, 2024). Regarding the need
to train the workforce, in the 8th chapter, Innovation Hive reviews various national policies in
European countries, aiming to examine how vocational education and training (VET) is aligned
in the EU and in partner countries with workforce and employer demands to prepare EU citizens
for the digital era. They found that proactive policies and investment in education are vital to
leveraging the benefits of automation, promoting digital skills, and fostering lifelong learning

for sustainable economic growth and social inclusion in Europe.

The consortium countries have the potential to collaborate and share best practices, particularly
in areas such as digital training, inclusion policies, and well-being development, which can
collectively contribute to the advancement of a more equitable, digitalized, and sustainable

labour market. (Howson et al., 2021).

The contribution from IRES FVG (ltaly) in the fourth chapter complements this perspective
examining recent research at the European and OECD levels about how company training
demands might shift due to digital and green transitions, demographic changes, and broader
megatrends. Their analysis highlights not only the future skills that will be in demand but also
the evolving workforce profiles, but it raises problematization regarding methodologies and
teaching approaches that consider trainee characteristics and skill assessment methods post-
training or retraining. Additionally, it emphasizes the importance of stakeholder engagement

and governance among key actors in addressing these changes.

When considering the current and future scenarios of work, it is essential not to overlook the
socially, economically, and politically unstable world, commonly referred to as VUCA?, that

humanity is facing (Hanini & Dinar, 2022; Roblek, Podbregar, Mesko, 2023). Historically, since

! VUCA is an acronym that stands for: Volatily, Uncertainty, Complexity, Ambiguity. The concept has been It has
been adopted from the military in business, leadership, and strategic planning to describe the challenges of
operating in a fast-paced and unpredictable environment.
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the process of industrialization, individuals would join a factory or a workplace and could expect
a certain level of stability in their careers (Bauman, 2000), allowing for a structured environment
in which the manager was often the most knowledgeable. Today, however, there is a recognized
disruption of this scenario driven by multidimensional factors (sociological, economic, political,
technological, ecological), where jobs roles are becoming obsolete, unstable, and increasingly
short-term (Hanini & Dinar, 2022). As previously mentioned, one driver is the technologization
of work processes. Another is the increasing dynamism of the labour market, along with a

multitude of factors to address, which creates a need for distributed cognition.

We are facing scenarios of accelerated social and demographic changes (Hanini & Dinar,
2022). The generational shift in the workforce is impacting the market, working behaviours, etc.
The EU is facing an aging population, the workforce is shrinking, as more workers retire without
an adequate influx of younger talent to replace them (European Commission, 2023). This
demographic shift exacerbates skill shortages, particularly in sectors like healthcare, education,

and technology, where demand for workers continues to grow (Joint Research Centre, 2021).

While older workers often face difficulties in upskilling or adapting to technological
advancements (WEF, 2023), younger employees show a different approach to work, with some
of them strategically doing a bare minimum at work without fully engaging, linked to factors
like dissatisfaction, burnout, and a lack of engagement (Eurofound, 2021), a phenomenon
recently termed as “quiet quitting” (Pevec, 2023). Engagement levels of the employees are very
low, as only 14% are actively engaged in Europe (Harter, 2022), there is a relatively
challenging work-life balance in many western countries, which was even more evident during
pandemic of COVID-19 due to remote work challenges, which as stressed before, blurring of
boundaries between work and private life, labour shortages and workforce retain on in
connection to suitable soft and hard skills of the workforce, understaffed teams are put under
high productivity demands, which reflects in the fact as Abrahmson (2022), that burnout and
stress levels are at alarming levels all-time highs across professions, leveraging technology (like
artificial intelligence, automation etc.) effectively and all ethical dilemmas deriving from that. In
this regard, the contribution of the 6™ chapter, by Wellbeing Lab (Sweden), explores specifically
the evolution of working conditions, focusing on employee wellbeing, stress management, and
mental health in modern workplaces. Their literature review finds about the need for holistic
approaches that address both physical and mental wellbeing. They highlight the importance of
leadership, organizational culture, and proactive mental health strategies in creating supportive

work environments.
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Another central challenge in the current and future work scenario is the discussion around gender
equality. As NCPE (Malta) examines this matter in the 7™ chapter in relation to evolving
workplace dynamics and workforce wellbeing. While women’s employment rates have
increased across the European Union, gender gaps in employment and pay remain, and women
often face more challenges in balancing work with caregiving responsibilities. The representation
of women remains low in essential sectors such as transport, energy, and ICT, as well as in highly
auvtomated roles and STEM fields (EIGE, 2024). Their research identifies that the rise of flexible
working arrangements, especially following the EU Work-Life Balance Directive in 2019, was
further accelerated by the COVID-19 pandemic presented mixed effects on wellbeing, with
women often finding it harder to balance work and private life due to a greater share of

caregiving and household responsibilities, including home-schooling.

European Union has been deploying different kinds of efforts, with successes and gaps, in
building a cohesive labour market focused on economic growth and social inclusion amidst
technological, demographic, and sustainability challenges. This is addressed in the 9th chapter
by the work by FFI (Poland), where key policies, such as the European Pillar of Social Rights,
and EU initiatives addressing digitalization, automation, and the impact of COVID-19 through
funding and targeted recommendations are highlighted. The chapter concludes with a policy
framework that provides a review of current policies and initiatives addressing the challenges

faced by partner countries.

Finally, in chapter 10, CRN provides an overview of best and weak practices across the
European labour market, specifically in partner countries, in the context of digitalization. The
focus is on shifts in employment patterns, skill requirements, socio-economic dynamics,
educational policies, and more. It explores practices that either support or hinder these
transformations in meeting the evolving demands of both the current and future workforce and

employers.

The document is organized to address the foundational trends impacting workforce dynamics,
starting with an examination of how automation and digital technologies are reshaping the
labour market in chapter 2, contributed by FOS (Slovenia). Chapter 3, presented by UCLL
(Belgium), and chapter 4 by IRES FVG delve into emerging digital skills and technological
adaptation, one evaluating the competencies necessary for future roles and the other reviewing
the state of training and professional training to adapt to the new demands. The subsequent
chapters cover critical areas such as flexible work arrangements (chapter 5, ISCTE, Portugal)

and the influence of working conditions on employee wellbeing (chapter 6, Wellbeing Lab,
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Sweden). Additional chapters address key topics like gender equality in the workforce (chapter
7 by NCPE), VER programs (chapter 8, by Innovation Hive), employment policies, and labour
market guidelines at the EU level (chapter 9, FFl and all the partners), with CRN (Germany)
providing in the 10t chapter a comparative analysis of effective and weak practices across

Europe.
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STATE OF THE ART LITERATURE REVIEW METHODOLOGY

Based on the fact that literature review serves as a crucial foundation for any research (Barry
et al., 2022), this State of the Art report aimed to search and analyse existing professional and
scientific literature to identify current knowledge, key concepts, trends, and practices (Hart,
201 8) within the topic of technological advancements as well as about current trends happening
in the labour market. The review was designed to particularly focus on transformation of
workforce through technology, the shift in skills and competencies, workplace dynamics, as well
as in identifying current policies and good/weak practices. The final and main goal of this work
is not only to provide a value-added contribution, but also to serve as the foundation for the
next two milestones of the project, that is: the preparation of the “Blueprint of Tomorrow:
Introducing the Future of Human Workforce Survey” (WP3) and as a basis for the Focus Group
discussions involving employers, HR professionals, employees, NGOs, trade unions, ministries,
youth, and other relevant labour market experts (WP4). The visual representation of literature

review process can be found in Figure 2.

Following legitimated methodology about narrative and integrative literature reviews, we
began the research process by selecting research questions (RQ) that would guide our
investigation (Fink, 2019; Flick, 2015). Seeking a comprehensive exploration of the
transformations of the current and future workforce, the RQ questions were structured around

four thematic axes derived from the TRANSFORM project’s goals. The questions where:

1. RQ1: How are automation, artificial intelligence, and robotics transforming the labour

market in the EU and partner countries?

2. RQ2: What are the emerging skills and competencies necessary for the future

workforce?

3. RQ3: How are workplace dynamics changing, and what is the importance of

workforce wellbeing in this context?

4. RQ4: How do current practices and policies compare to the future needs of the labour

markete

After defining the research questions, we proceeded to plan the literature review, designing
both the methodology and its protocol (see Annex A). The sub-themes and research questions

were subsequently assigned to partners based on their specific areas of expertise. Under RQ1,
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FOS was tasked with exploring how relevant technologies, such as Al, robotics and automation,

impact the labour market and workforce.

RQ2 was divided between UCLL, which conducted research on emerging digital skills and

adaptation to new technologies and evaluated the necessary skills in both traditional and

emerging sectors. IRES FVG focused on examining training and professional retraining programs

developed to adapt to the new demands of the labour market.

|dentification

The Future of Workforce

Identification of key themes in the project proposal that are
currently affecting or will impact the workforce.

of Key Topics Technological Emerging skills: Workplace dynamics: Flexible work Current Policies

transformations: rethinking the arrangements and remote work trends; and Practices

Automatization, required skills wellbeing and mental health; Inclusion

robofics, Al training and Gender Equaity; Digitalization

and globalization in employment and
-~ training policies
Definition RQ1 Definition RQs2 Definition RQs3 Definition RQs4

Planning
phase of Methodology design: Data Sources selection; number of requiered articles(10); planification; national
the review = policies searhing strategy; Priorization of sources strategy; inclusion and exclusion plan; quality filters

Writing of the literature review protocol Validation of the literature review

protocol with pariners

Literature search, selection, quality assesment, data extraction i
Implementation of

J' the review
- } Writing phase

Qualitative analysis and intepretation: descriptive and comparative method.

State of the Art Report

Figure 2: Visual representation of literature review process

Under RQ3, ISCTE was responsible for analysing remote work trends and flexible work
arrangements. Wellbeing Lab studied the evolution of working conditions and employee
wellbeing, focusing on stress management and mental health in the workplace. NCPE
concentrated on analysing current practices related to inclusion and gender equality, while
Innovation Hive investigated employment and vocational training policies within the context of

digitalization and globalization.

Lastly, under RQ4, FFl addressed EU-level labour policies and guidelines regarding current and
future labour market needs, while CRN examined good and weak practices in this area across
the EU and within each partner’s country. Each partner was tasked with assessing their national

policies related to the identified issues.
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Using guidelines provided by Fink (2019), we selected online bibliographic scientific databases
(Google Scholar, WoS, JSTOR, Springerlink, Scopus, ScienceDirect). The scope of the literature
review is primarily based on indexed journals and white papers. Since we also needed to
capture practices and policies, we explored specific institutional websites such as the OECD,
World Economic Forum, International Labour Organization, Eurofound, Cedefop, European
Commission, and McKinsey & Company, where we searched for relevant empirical, professional
and institutional, as well as governmental reports related to our research questions. While these
reports may not always adhere to the same academic rigor as peer-reviewed studies, they
provide valuable empirical insights into current trends, macroeconomic shifts, and forecasts
concerning the issues under investigation. We integrated a variety of research methodologies
in our review, encompassing theoretical, quantitative, qualitative, and mixed-method studies,
alongside review papers and pertinent online resources. This approach ensures comprehensive
coverage of the process of transformations among workforce and labour market both EU-wide
and partner countries’ data, specifically for Belgium, Slovenia, Portugal, Greece, Italy, Sweden,
Germany, Poland, and Malta. In addressing these sources, we employed reflexivity and
epistemological vigilance in our analysis to mitigate potential biases (Bourdieu & Wacquant,

2005).

The literature selection was primarily filtered through criteria of inclusion and exclusion (Fink,
2019). In this sense, unless it was a key work or contribution, we preferred publications from the
last decade, with an emphasis on EU-focused research, including studies from member states
and the UK. This targeted approach facilitated the identification of pertinent studies that
address the key search terms (see examples in Table 1) included “Digital transformation AND
employment,” “Automation AND employment,” and “Artificial Intelligence in the labour market
AND Slovenia,” “Robotics and job displacement”; “Skill development AND future jobs”;
AND /OR “digital skills” AND “Slovenia” (or Germany, or Greece, or another partner’s country),
“Technological advancements in employment” AND “skills”; “Automatization” AND
“Employment” AND “Skills”, “Automation” OR “Digitalization of work” AND “workforce”
“Slovenia” (or Germany, or Greece, or another partner’s country); “Workforce wellbeing” AND
“flexible work arrangements” AND/OR “remote work” AND “Slovenia” (or Germany, or
Greece, etc.); “Automation” AND “employment” AND “Labour market policies” AND “EU";
“Gender” AND/OR “inclusion/exclusion” AND “Slovenia” (or Germany, or Greece, etc.); “Future
of workforce” AND “Slovenia” (or Germany, or Greece, etc.). intersection of technology,
workforce, and labour dynamics. Searches were also conducted in the languages of the countries

to which each researcher belongs.
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The implementation phase of our research involved a meticulous review of titles and abstracts

to assess the relevance and quality of the information (Flick, 2015). We carefully evaluated the

material and selected only around ten relevant works for inclusion, rigorously considering their

relevance to the research question and sub-topics as well as quality. In the next phase, we

conducted an analysis of the assigned topics, synthesizing the review descriptively as well as

comparatively. Initially, we created a table for each country, and ultimately consolidated all

the data into a comprehensive literature overview (see Annex B)2. Once the analysis was

completed, each partner proceeded to write their report according to their respective research

question.

Table 1
Examples of key search terms

KEY SEARCH TERMS

Focus AREAS

“Digital transformation” and “employment”

“Automation” and “employment”

“Artificial intelligence” and “labour market” and
“Slovenia”

“Robotics” and “job displacement”
“Skill development” and “future jobs”

“Digital skills” and “Slovenia” (or Germany, Greece,
etc.)

“Technological advancements in employment” and
“skills”

“Automatization” and “Employment” and “skills”

“Automation” or “digitalization of work” and
“workforce” (Slovenia, Malta, Greece, etc.)

“Workforce wellbeing” and “flexible work
arrangements” and /or “remote work”

“Automation” and “employment” and “labour market
policies” and “Eu”

“Gender” and/or “inclusion/exclusion” and e.g.
“Slovenia” (or Germany, Italy, etc.)

“Future of workforce” and “Slovenia” (or Poland,
Portugal, etc.)

2 See Annexes B

Funded by
the European Union

Employment impact of digital transformation

Impact of automation on jobs

Ai's role in labour market

Robotics effects on job displacement
Developing skills for future jobs

Digital skills in specific countries
Technological changes and skills needs
Automation's impact on skills and employment
Digitalization in workforce dynamics
Wellbeing and flexible work practices

Eu policies on automation and employment
Gender inclusion and exclusion

Future workforce trends

Funded by the European Union. Views and opinions expressed are however those of the

author(s) only and do not necessarily reflect those of the European Union or the European
Education and Culture Executive Agency (EACEA). Neither the European Union nor
EACEA can be held responsible for them.




21

®

References

1. Barry, E. S., Merkebu, J.,, & Varpio, L. (2022). State-of-the-art literature review
methodology: six-step approach for knowledge synthesis. Perspectives on Medical
Education, 11(5), 1-8. https://doi.org/10.1007 /S40037-022-00725-9

2. Bourdieu, P, & Wacquant, L. (2005). Una invitacién a a sociologia reflexiva. Siglo XXI
Editores.

Fink, A. (2019). Conducting Research Literature Reviews From the Internet to Paper. UCLA.
Flick, U. (2015). Introducing research methodology. SAGE.

Hart, C. (2018). Doing a literature review: Releasing the research imagination (2nd
edition). SAGE Publications Inc.

Funded by Funded by the European Union. Views and opinions expressed are however those of the
the European Union author(s) only and do not necessarily reflect those of the European Union or the European

Education and Culture Executive Agency (EACEA). Neither the European Union nor
EACEA can be held responsible for them.




22

CHAPTER 2

The future of labour: how ai, robotics, and automation are redefining EU
labour markets
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Abstract:

The article discusses the profound impact of technological revolutions, particularly automation,
artificial intelligence (Al), and robotics, on the labour market. Beginning with the First Industrial
Revolution, it highlights the shifts in productivity, organizational structures, and employment
opportunities. The current wave, often referred to as the Fourth Industrial Revolution, is marked by
the integration of Al, automation, and digital systems. These technologies are reshaping labour
markets globally, automating complex tasks, and transforming the nature of work.

Industrial robots, especially in sectors like manufacturing, are becoming more prevalent, with
countries like Germany and Sweden leading in robot density. Additionally, Al systems and smart
factories are enhancing efficiency and sustainability in industries through automation and data
analysis. Service sectors such as finance and healthcare are also experiencing transformations due
to Al’s role in cognitive automation.

The adoption of these technologies, however, presents challenges such as job displacement, labour
market polarization, and wage inequality. Despite fears that automation might eliminate more jobs
than it creates, there is optimism about new job opportunities in areas like programming,
maintenance, and Al system management.

The article stresses the need for policy measures to address skill shortages, workforce reskilling, and
the growing demand for technological and socio-emotional skills. It concludes by emphasizing the
dual nature of technological advancements: they offer immense potential but require proactive
adaptation by governments, businesses, and workers to ensure equitable growth and reduce the
negative consequences of automation.

Keywords: Automatization, Artificial Intelligence, Robotics, Labour Market Transformation, Job
Displacement, Polarization of the Labour market, Technological Innovation, Job Creation.

Introduction

In the course of human history, mankind has triggered various so-called technological revolutions
(see Figure 3). This transformations have continuously reshaped labour markets, from the
mechanization of the First Industrial Revolution to the digitalization of the 20th century. Today,

the Fourth Industrial Revolution, driven by artificial intelligence (Al), robotics and cufoma'rions, is

3Inin academic discussions, automation and robotization are two different concepts. While both involve the use of
technology. They operate on different principles. The focus of automation is primarily on mechanization, where
machines replace human labour in routine tasks, thereby optimizing operational workflows (Sadiku et al., 2023) In
contrast, robotization entails the use of more sophisticated machines—robots—that can interact with their
surroundings, make decisions based on sensor data, and adjust to environmental changes. Robots can perform tasks
that are more complex, and often involve human-like actions, such as navigating, recognizing objects, or even
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redefining the nature of work across multiple sectors, including manufacturing, healthcare,
education, and services. These technologies enhance productivity and operational efficiency but
also pose challenges such as job displacement, wage inequality, and ethical dilemmas in
algorithmic decision-making. Digitalization, by decoupling hardware from software, allows for
greater flexibility and adaptability in automated systems, accelerating labour market

transformation and increasing the need for new skill development strategies.

Industry 4.0

Digitisation
Industry 3.0

Automation 21st century

D Industry 2.0 20th century
Electification

19th century
D Industry 1.0

Mechanisation

Figure 3: Industrial Revolutions. Adapted from “A Roadmap to Industry 4.0: Smart Production, Sharp Business and
Sustainable Development” by A. Nayyar and A. Kumar. Copyright 2019 by Springer Nature. Source: Zabirska
(2020)

The primary purpose of this chapter is to explore and examine how automation, artificial
intelligence (Al), and robotics are transforming the labour markets within the European Union
(EU) and the consortium partner countries. Based on findings from academic and professional
literature, our goal is to identify the overall progress of these technologies and how they are

impacting workforce structures, job roles, and the demand for specific skills.

We firstly aim to contextualize the research problem by first describing the general
advancements in Al, automation, and robotics across various sectors. We will then assess the

sector-specific transformations their implications and perceptions about it, for both workers and

learning new tasks (Bock & Linner, 2015). Automation has been linked to job displacement as machines take over
tasks previously performed by humans (Acemoglu & Restrepo, 2018b). In contrast, robotization can create new job
opportunities by necessitating skills in programming, maintenance, and oversight of robotic systems, thus reshaping
the labour landscape (Huang & Rust, 2018).
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organizations. Finally, this chapter will summarize and analyse the key findings about the impact

of technology on the workforce, focusing on the associated challenges and opportunities.

Technological advances in the labour market

The scientific literature on the advance of automation, robotics and artificial intelligence agrees
that the technology is changing the labour market. A common thought that emerged from the
review of the state of the art is that we are currently experiencing rapid progress in the
technologization of work processes compared to the past (D. M. Acemoglu & Restrepo, 2018;
D. Acemoglu & Restrepo, 2018b, 2019; Chang & Phu Huynh, 2016; Cséfalvay, 2020;
International Bank for Reconstruction and Development, 2019; OECD, 2024; Rydzik & Kissoon,
2022; Siemon & Kedziora, 2023; Zabinska, 2020, among others). The COVID-19 crisis has
accelerated the adoption of automation even more (Smit et al., 2020). Even though research
suggests that the future is still unclear, it is estimated that this new wave of technical innovation
could result for example in shifts in job roles, a reduction in workforce size, and significant
advancements in organizational design, management practices, and operational processes

(Dave et al., 2023, p. 700).

Advance of Industrial and service robots in labour market

Since the 1980s, advanced robotic technology has been a feature in Western industrial settings
(Sjorsted, 1987 in Ferndndez-Macias, 201 6), with the integration of digital functions in the early
1990s. (Ferndndez-Macias et al.,, 2021). Growing technological possibilities and falling costs

are opening up new applications for robots (Frey & Osborne, 2017, p. 22).
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Figure 4: Robot density 2013-2022 — World average. Source: International Federation of Robotics

Data from the International Federation of Robotic (IFR, 2024) shows that global robot density*
in the manufacturing industry (See Figure 4), the sector in which the majority of robotisation still
takes place, is steadily increasing. In 2022, it reached a new high of 151 robots per 10,000
employees worldwide (see Figure 5). Unlike traditional machinery, industrial robots® an carry

out tasks usually completed by humans, including welding, bending, and molding (Klenert et al.,

2023).

4 The robot density metric is a crucial indicator for evaluating and comparing the level of automation across various
countries worldwide (IFR, 2024). It serves as a standardized measure to assess how extensively robots are
integrated into the workforce in different regions, providing insights into automation trends and technological
advancements.

S Industrial robots are defined as machines that are controlled digitally and designed to manipulate physical
objects (Klenert et al., 2023).
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Figure 5: Robot density in the manufacturing industry 2022. Source: International Federation of Robotics

According to statistical data from Eurofound, the EU leads the world with an average of 208
industrial robots per 10,000 employees (see Figure 5). Germany, Sweden and Switzerland are
in the global top ten. In Europe, Germany is in third place with 415 industrial robots per 10,000
employees. The automotive industry in particular accounts for a large proportion of robot use
in this country (Eurofound, 2024). It is closely followed by Sweden (6th place; 343 units) and
Switzerland (8th place, 292 units). In Sweeden the use of industrial and service robots® is
widespread in large companies, with applications extending to manufacturing and warehouse
management (Eurofound, 2024). Collaborative robots or “cobots” ’ are being used for example
in medical facilities to support the handling of clinical samples, improving ergonomics for staff
and counteracting the increased workload during the pandemic. Slovenia ranks 11th with 284
robots per 10,000 employees. The country has shown a strong propensity to introduce robots,
especially in the manufacturing sector (Eurofound, 2024). Italy, in 14th place (219 units), is
characterised by an above-average use of industrial and service robots, especially in medium-

sized and large companies. Belgium is currently in 16th place (216 units).

6 Service robot technologies include autonomous mobile robots (AMRs), storage and retrieval systems, packing
robots, and articulated robot arms Eurofound, 2024, p. 13). In 2020, service robots were most frequently used in
warehouse management systems, accounting for just over 40% of their deployment.

7 Cobots offer key benefits such as low costs, compact design, mobility, space efficiency, and versatility (Eurofound,
2024, p. 16). Their straightforward installation and programming make these robots well-suited for small and
medium-sized enterprises, which often have limited resources and a smaller pool of workers trained in robotic
applications.
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One of the EU countries with the least robotised industries is Portugal, which will have a robot
density of around 88 robots per 10,000 employees in 2022 (Eurofound, 2024, p. 12). Poland
is lagging behind, with 42 robots per 10,000 workers in 2020 (Zabinska, 2020). In Greece, the
prevalence of industrial and service robots is relatively low. Only around 1.7 % of companies
use industrial robots (Eurofound, 2024). Robot density in industry was lower in the past and was
in 36th place last year (17 robots / 10,000 employees) (Helenic Foundation of Enterprises,
2022). In Malta, the integration of robots is relatively low, with service robots being more

widespread than industrial robots (Eurofound, 2024, p. 11).

Al Systems

When talking about the future of work, the literature mentions the idea of smart factories®, in
which Al systems, the Internet of Things (IoT)9 and cyber-physical systems (CPS)lO, among other
technologies, are integrated into the production framework to enhance efficiency, productivity,
and sustainability (Benotsmane et al., 2019; S. Dave et al., 2023). Benotsmane et al. (2019)’s
study observes that smart factories can indeed significantly increase production efficiency
through the automation of processes and the use of data analyses, resulting in higher output and
lower operating costs. Dave et al. (2023, p. 700) find that Big data solutions can be applied
to automate production control, perform predictive maintenance, and identify and prevent
potential issues. These technologies can also support functions such as research and development,
sales, transportation, inventory management, and various other general services, enhancing
operations and decision-making during the production phase. According to Chowdhary et al.
(2024), automation technologies enriched with Al are able to increase productivity and
efficiency through hyper-personalised customer interactions, customer data analysis and
customer-centric design. According to expert opinions, such as that of Erik Brynjolfsson of
Harvard University, highlighted by McKinsey (Yee, 2024), the disruptive issue of this newest
technologies, particularly generative Al, lies in its rapid spread compared to previous

technologies, due to its capacity to transform work processes. Unlike previous innovations that

8 According to Lucke et al. (2008), a smart factory is a facility that is context-aware and supports both humans
and machines in performing their tasks effectively.

9 The Internet of Things (loT) encompasses a large network of connected physical devices that communicate and
share data via the internet (Atzori et al., 2017). These devices—ranging from household appliances to industrial
equipment—are equipped with sensors, software, and various technologies that allow them to gather and send
data, creating a smooth interaction between the physical and digital realms.

10 CPS refers to integrations of computation, networking, and physical processes (Wang et al., 2015). These systems
combine physical components (such as sensors, actuators, and mechanical systems) with computational elements
(software and algorithms) to create a cohesive system that can monitor and control physical processes in real-time.
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required significant reorganisation and retraining, generative Al is easier to implement and

quickly adopted thanks to the digital infrastructure developed in recent decades.

Al encompasses a broad array of technologies designed to collect, integrate, and analyse dataq,
which in turn enhances or automates decision-making for individuals and organizations (Mikalef
et al., 2022)!. As far as Al-controlled robots are concerned, our research finds that they are
not yet widespread, but that they have the potential to cause even greater disruption in the

industry in the future (Klenert et al., 2023).

On the other hand, Al systems have been increasingly integrated for example in the way of
chatbots and virtual assistants into the field of services, finances (such as insurance claims
processing, fraud detection) and human resources (Achakzai & Peng, 2023). Al-driven
recommendation systems are prevalent in sectors like e-commerce (e.g., Amazon), entertainment
(e.g., Netflix) (Gomez-Uribe & Hunt, 2016), and online content platforms, using machine learning
algorithms to analyse user preferences and behaviours to offer personalized recommendations.
Al-powered diagnostic tools are increasingly used in healthcare services for diagnosing
diseases, managing patient data, and assisting in clinical decisions (Chowdhary et al., 2024;
Topol, 2019). Al-driven platforms are employed to enhance logistics operations by forecasting
demand, overseeing inventory, and streamlining delivery routes within logistics and supply chain
management (lvanov & Dolgui, 2021). Generative Al has become increasingly integrated into
different sectors for Content Creation and Personalization (e.g. ChatGPT, Claude, or DALL-E,
etc.), for Automated Code Generation (e.g. GitHub's) (Barke et al., 2023), for generating
patient care summaries in health, in Creative Industries (it can create new pieces of art, music
compositions, or even entire stories for entertainment and media purposes) (Colton, 2012), as

well as in Education, Research and Training (Bearman et al., 2022).

According to Eurostat (2023) (See Table 6), the most common Al technology used by companies
is Al-based process automation software, which is used by around 4% of companies in the EU.
This technology focuses on the automation of repetitive tasks and the support of decision-making
processes, particularly through software-based robotic process automation. Almost 3.5% of
companies use Al for text mining, i.e. analysing written language to extract meaningful
information, which is particularly useful for analysing customer feedback, legal documents and
other large volumes of text. Around 3.5% also use machine learning for data analysis tasks,

where algorithms learn from data to make predictions, identify trends or optimise business

1 this State-of-the-Art we will address this technology in a general way, giving some concrete examples, based
on scientific research and reports from non-governmental organisations.
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processes. Around 3% of companies use speech recognition technologies, e.g. to convert spoken
language into text for applications in customer service, transcription and virtual assistants.
Around 2.5% of organisations use image recognition technology to identify objects or people
from images, which is common in industries such as security, manufacturing and retail. Around
2% of companies use natural language generation (NLG) to generate human-like text or speech,
which is useful in content creation, chatbots and customer communication. The least common Al

technology is autonomous robots and drones, which are only used by just over 1% of companies.

Type of Al technology used by enterprises, EU, 2023

(% of enterprises)

Automating different workflows or assisting in decision making
(Al-based software robotic process automation

Performing analysis of written language
(text mining,

Machine learning (e.g. deep learning) for data analysis

Converting spoken language into machine-readable format
(speech recognition

Identifying objects or persons based on images
(image recognition, image processing)

Generating written or spoken language
(natural language generation,

Enabling physical movement of machines via
autonomous decisions based on observation of surroundings
s robots, self-driving vehicles, autonomous drones,

Figure 6: Type of Al technology used by enterprises, EU, 2023. Source: Eurostat
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Figure 7: Enterprises using Al, 2023 data. Source: Eurostat
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Regarding the situation of Al integration in the countries that are part of this project, as seen in
Figure 7, in 2023, Belgium’s Al adoption reached around 14% of enterprises, indicating strong
integration across multiple sectors. For example, 31% of Belgian companies already use
artificial intelligence in their recruitment processes (ManpowerGroup, 2023). While Al adoption
in the manufacturing sector decreased from 2018 to 2023, it grew within professional services
between 2019 and 2021 and remained stable in health and social care, financial services, and

construction sectors (PWC, 2024).

12 reflecting

Malta (13%) has one of the highest Al usage rates among the consortium partners
its strategic push to become a hub for Al and blockchain technologies (Malta.ai, n.d.). In Slovenia,
Al technologies are used by 12% of companies, though almost a third of companies lack the
necessary staff or skills for digital transformation'®. The 2021 data shows Al adoption was
lower among small companies (9%), compared to medium (20%) and large companies (36%).

In terms of industry activity, 9% of manufacturing companies and 14% of service companies use

Al technologies (Al4SI, 2021).

Sweden continues to demonstrate a comprehensive approach to Al integration across multiple
sectors, with over 10% of enterprises utilizing Al, making one of the leaders in this field (Al
Sweden, n.d.). Al adoption is significant in manufacturing, public administration, and services. In
Germany, where 7% of enterprises use Al, priority sectors include healthcare, environment and
climate, aerospace, and mobility (European Commission - Al Watch, 2021). Italy shows
moderate Al adoption, with about 6%, reflecting steady progress, particularly in manufacturing,
banking, finance, and insurance sectors. Recent data also shows a 25% increase in the number

of Al startups in Italy over the last two years (Dave, 2024).

Portugal shows 5-6% Al adoption, with significant use in sectors like defence and intelligence
(100%), technology (22.2%), retail (89.5%), and industry (87.5%). However, Al usage is lower
in the public sector (57.1%) and healthcare (46.2%) (Ferreira, 2024).

Greece has made significant progress in Al integration, especially in industries like tourism and
shipping (Tsekeris & Karkaletsis, 2023). However, both Greece and Poland lag behind, with

approximately 4% Al adoption, signalling slower adoption rates compared to their Western

12 Nevertheless, in comparison to 2020, where Malta was a leader in Al adoption, the landscape has shifted. Many
of the northern and central European countries now lead the adoption curve, while countries in southern and eastern
Europe are still catching up.

13 Slovenia has a long tradition of Al research dating back to the late 1970s. Currently, there are around 200
researchers and 10 commercial companies developing Al technology in Slovenia (Gov.si, 2020). Lately it
established an International Research Centre on Artificial Intelligence under the auspices of UNESCO (IRCAI).
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European neighbours. In Poland, Al continues to be the primary technology employed in the
development of products or services. Polish Al companies most frequently serve the IT and
telecommunications sector (58%), followed by finance and banking (41%), and trade, including

e-commerce (34%) (PAIH, 2021).

The OECD report “Using Al in the workplace” finds that countries such as Germany, Belgium and
Sweden are pursuing policies that promote the use of Al in sectors with high skill requirements,
while countries such as Greece, Poland and Slovenia are more exposed to risks in labour-
intensive sectors with low skill requirements (OECD, 2024, pp. 7; 16). These countries are leading
the way in the introduction of Al, particularly in highly skilled sectors such as manufacturing and
services. They focus on upskilling workers to adapt to Al tools and have strong labour protection
laws aimed at reducing inequalities (OECD, 2024, p. 5;7;16). Greece, Poland and Slovenia
have more labour-intensive industries and face significant challenges from the introduction of Al.
Workers in lower-skilled occupations are more vulnerable and these countries have weaker

social safety nets, which exacerbates wage inequality (OECD, 2024, p. 16).

Key drivers of technological transformation

The trend towards increasing automation varies from country to country and is driven by
different factors. In general, the main reasons cited in the literature are labour shortages, the
need to increase productivity and the desire to improve human skills. In 2022, 2.2% of
companies in the EU stated that labour shortages, primarily due to factors such as demographic
ageing, the skills mismatch and the low quality of jobs in critical sectors, are a key driver for the
adoption of robotics (EUROFOND, 2024, p. 16) (see Table 2). These long-term challenges
continue to drive companies towards automation as a solution to maintaining productivity

(Fernandez-Macias et al., 2021).
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Table 2

Main reasons enterprises use robots, 2022 (%)

High cost of Difficulties in To enhance To ensure high To expand

labour recruiting safety at work precision of the range of

personnel outputs and goods or
processes services
Belgium 5,1 4,0 6,7 8,4 4,8
Germany 3,6 2,3 3,0 4,1 2,2
Greece 0,8 0,5 1,0 1,7 1,3
ltaly 3,4 2,4 6,2 7,8 4,9
Malta 2,4 2,7 3,5 5,8 5,6
Poland 1,9 1,7 2,4 3,6 2,3
Portugal 1,6 2,3 5,8 6,0 4,4
Slovenia 3,9 3,1 4,9 6,2 3,9

Source: Eurostat in Eurofound (2024, p.15)

We will now present an analysis of the driver review by country, focussing on the nations that
are part of our project consortium. According to data provided by Eurofound (2024, p. 15), the
main factors driving the introduction of robots in Belgium are the high cost of labour, the need
for precision in results and processes and the focus on safety in the workplace. In Germany,
automation is being accelerated by the difficulty of finding qualified staff, so companies are
relying on robots to maintain productivity and accuracy in various areas. In Greece, robotisation
contributes to precision and expands the range of goods and services, but the slow uptake can
be attributed to the fact that there is no significant labour shortage, which reduces the urgency
of automation. In ltaly, automation is being driven primarily by the demand for precision in
manufacturing and greater safety, especially in medium-sized and large companies. In addition,
service robots are indispensable in warehouse management and healthcare, as they help with
tasks such as cleaning and logistics. In Malta, the main motivators for the use of robots are
precision and the expansion of the range of services, similar to Poland, where precision is still
the main driver. Portugal shares these factors, along with the additional pressures of labour
costs and labour shortages. In Slovenia, labour shortages, the need for precision and safety in
the workplace are common reasons for the introduction of robots. Finally, in Sweden, the focus

is on safety and ergonomics in the workplace (Eurofound, 2024, p. 23-24).
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Regarding the integration of Al into work processes across Europe, the ILO (International Labour
Organization, 2024) emphasises that there are two different ways of applying Al technology
in the workplace. The first aims to automate tasks that workers perform. The second aims to use
Al-based analyses and algorithms to automate management functions — or what is commonly

referred to as “algorithmic management” (Gmyrek et al., 2023).

Technological transformation by sectors

For most of the 20th century, technological progress in the manufacturing industry was much
faster than in the service sector (Klenert et al., 2023). The mechanization and automation of
industry over the past two centuries stem not only from technological advancements but also
from a thorough restructuring of industrial production processes (Ferndndez-Macias & Hurley,
2021). These technical and organisational changes are interdependent. Automation technologies
enable a reorganisation of production, while this reorganisation drives the advance of new

automation technologies.

Figure 8 highlights the variety in how different sectors are incorporating automation technologies
(Eurofound, 2024, p. 14). According to Eurofound (2024) data, Industrial robots dominate the
manufacturing sector with a remarkable utilisation rate of 16%, reflecting the industry’s heavy
reliance on automation for tasks such as assembly, packaging and material handling. In
construction, both service robots and industrial robots are used sparingly, with usage rates of
just 1% and 2% respectively. This suggests that although the industry is beginning to automate
certain processes, it is still lagging behind other industries in the adoption of robots. In wholesale
and retail, the use of robots is more balanced. Industrial robots account for 2%, while service
robots make up 3% of usage, likely due to their role in inventory management and customer
service. Both types of robots are also used equally in transport and warehousing, at 2% each.
These technologies are likely to be used for tasks such as sorting, packing and stock
management. In the accommodation and food service industry, both types of robots are used,
likely due to the automation of food preparation, cleaning and basic customer service functions
in the hospitality industry. Chang & Phu Huynh (2016) emphasise that, particularly in the food
industry, technology is very important in terms of quality and safety. In the information and
communication industry, service robots and industrial robots are used in 2% each, possibly in
data centres, telecommunication infrastructures and in the automation of customer support. The
study by Rydzik and Kissoon (2022) mentions how automation is impacting various areas in

tourism, from reception to kitchen staff, and discusses how intelligent systems can displace human
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®

labour in these areas. Certain technologies, such as Al-driven quality control cameras and real-
time location tracking systems, are highlighted as examples of increasing digital surveillance in

the tourism industry.

Other sectors that have integrated automation and digital tools are aerospace (Squicciarini &
Staccioli, 2022), agriculture forestry and fishing (Smit et al.,, 2020), education; construction;
mining and quarrying; electricity, gas, and water; food, drink, and tobacco; textiles; wood,
paper, and printing; chemicals and pharmaceuticals; fossil fuels; rubber, plastic, and mineral
products; metal products (excluding machines); computer, electronic, and electrical equipment;

machinery and equipment; and automotive (Klenert et al., 2023) (See Figure 9).

@ Use of service robots @®Use of industrial robots

Manufacturing 4@ ® 16
Construction 1@ @2
Wholesale and retail trade 2983
Transportation and storage 1@ 92
Accommodation and food service activities 0@ 92
Information and communication 19 @2

0 2 4 6 8 10 12 14 16

Figure 8: Share of enterprises using industrial and service robots in EU. Source: Eurostat
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Figure 9: Robots in 28 EU countries by sector, in the years 1995 and 2017 in Europe.
Source: Klenert et al. (2023)

In the manufacturing industry, for example, automation technologies have been used extensively
to increase productivity and efficiency, which has an unequal impact on different types of work
(Brynjolfsson & McAfee, 2014). For example, the introduction of cobots enables better
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interaction between humans and robots, facilitating more efficient workflows and allowing
employees to focus on complex tasks that require human judgement and creativity (Mattsson &
Hattinger, 2022). The use of robots in manufacturing, in assembly lines, has rationalised
processes and enables faster production times and lower labour costs. A notable example is the
automotive industry, where companies such as Volkswagen and BMW use advanced robots to
automate repetitive tasks, resulting in higher production and improved quality control (Doorley
et al., 2023). In agriculture, the introduction of automation technologies is driven by the need
for efficiency and productivity (Lowenberg-DeBoer et al.,, 2021; Smit et al., 2020), as well as
for management of food security (Popescu & Popescu, 2022). Cobotic technology has been
introduced in hospital laboratories and restaurants to help clean tables and deliver food to

customers (Eurofound, 2024, pp. 23—-24)

As far as Al technology is concerned, Al's current landscape includes diverse applications, from
online shopping to digital assistants and social networks, with data being a crucial resource for
innovation (Fischer et al., 2023). In business, Al personalizes services based on customer data
analysis (Kazak et al., 2020; Sampaio et al., 2021). In tourism, Al, particularly through chatbots,
streamlines bookings and user requests (Dias Braga Lino, 2018). In the healthcare sector, Al is
being integrated into diagnostic processes and patient management systems. For example, Al
algorithms are being used to analyse medical images and assist in diagnosis, which can improve
accuracy and speed (Doorley et al., 2023). Engel et al. (2022) note that companies are using
Al to streamline processes, e.g. through the use of chatbots in customer service and the

automation of contract assessments in legal departments.

Impacts of robotization, automatization and ai in labour market

When we talk about the impact of automation, robotics, or artificial intelligence, there is
generally concern about the real effects these technologies will have on society and the
workforce. The prevailing idea is that this technological revolution could be different from
previous ones, as there is increasing anxiety that automation may destroy more jobs than it
creates (Frey & Osborne, 2017). The prevailing idea is that this technological revolution could
be different from previous ones, as there is increasing anxiety that automation may destroy
more jobs than it creates (Klenert et al., 2023). A recent Eurobarometer survey found that 72%
of respondents agreed that robots and Al are taking jobs away from people (European

Comission, 2017). This concern arises from the belief that automation technologies could
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significantly disrupt the economy, making many existing jobs obsolete (Ferndndez-Macias et al.,

2021).

The scientific literature on automation and robotics, Al and the future of work presents a variety
of perspectives, many of which would be impossible to fully address in this state of the art!4, A
considerable body of research examines the broader impact of technological change on the
labour market and focuses on how automation affects different work tasks and workforce
segments (Autor, 2015; Ferndndez-Macias et al.,, 2021). In general, numerous productions
examine the mechanisms by which automation affects the broader labour market (Acemoglu &
Autor, 2011; Acemoglu & Restrepo, 2018a, 2018b). Some studies focus exclusively on

employment (Carbonero et al., 2018; De Backer, et al., 2018).

In general terms, we have identified two dominant perspectives. Firstly, a group of research
focuses on the positive outcomes of integrating technology into the workforce and work
processes. (Klenert et al. 2023), which highlights that the productivity effect is achieved through
the use of cheaper capital in production processes (Acemoglu & Restrepo, 2018b). It also
highlights that technology leads to the creation of new tasks and employment opportunities
(Ferndndez-Macias et al., 2021), as well as emphasize the effects of complementation and
augmentation. Secondly, another group of studies focus on the negative impact of
technologization, analysing the displacement effect, where technology directly replaces labour
for certain tasks, the polarization of the labour market, the produced inequalities, wage effects,
and ethical dimensions. We will take a closer look at the knowledge gained so far in the

following section.

Optimistic perspectives

By analysing data on the use of industrial robots in different sectors and EU countries together
with employment data by skill level, of Klenert et al. (2023) conclude that the presence of
industrial robots is positively associated with overall employment. De Backer, et al. (2018) also
find a positive and varied relationship between the use of robots and employment in the period
from 2000 to 2014 and in developed countries. Chiacchio et al. (2018, p. 23) find that ICT
capital has a positive impact on employment, suggesting that different automated technologies
have different effects. An important aspect considered regarding workforce is that Al and

robots can improve physical safety by automating dangerous tasks (OECD, 2024, p. 7).

W, this report | will focus only on the most significant works that align with the objectives of the project.
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Other research finds that although industrial robots have a negative impact on employment,
particularly in sectors like German manufacturing, there is a positive and significant spillover
effect (Dauth et al., 2017). In other words, employment in non-manufacturing sectors increases,

which offsets the negative effects in manufacturing

Positive effect on productivity

Kromann et al. (2019) as well as Acemoglu and Restrepo (2018b) find that technologization
has a significant positive effect on productivity, and that these effects can extend to the broader
economy. Meanwhile, European Commission (2015) finds a neutral effect of automatization on

employment.

On the other hand, a difference has been found between the impact of artificial intelligence on
the productivity of high and low performers. Al systems are trained to predict accurate
outcomes, often based on the practices of high performers, which they tend to embody. As a
result, low performers may have more to gain from using these systems (Georgieff , 2024, p.

14).

Creation of new jobs

Based on historical trends, such as previous technological revolutions, many researchers conclude
that although some jobs will be displaced, entirely new job categories will be created
simultaneously. For example, experts from the International Bank for Reconstruction and
Development (2019, p. 24) predict that Al will drive the creation of new roles and expand job
opportunities by 2030. Additionally, they expect that some labour may shift from skilled to

administrative or unskilled production workers, especially in developing countries.

This view is also supported by research, which emphasizes that jobs involving non-routine tasks
and cognitive-creative intensive roles, such as landscapers, home health aides, security
personnel, doctors, lawyers, educators, and managers, face a lower risk of automation, as their
roles require complex decision-making and problem-solving abilities, which are harder for
machines to replicate (see for example: Brynjolfsson & McAfee, 2014; Chang & Phu Huynh,
2016; Eurofound, 2024; Klenert et al., 2023; Rydzik & Kissoon, 2022; Squicciarini & Staccioli,
2022).

Regarding the creation of new jobs, Siemon and Kedziora (2023) argue that these technologies
will lead to new roles in areas such as programming, maintenance and management of
automated systems. The International Bank for Reconstruction and Development (2019, p. 20)
predicts that sectors such as technology development, the gig economy and platform-based
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online services, including mobile app development and virtual reality design, will also see a
transformation of jobs. Similarly, Chang and Phu Huynh (2016) emphasise that new roles are
likely to emerge in areas that require cognitive and social intelligence, such as education,
healthcare and IT services. In addition, Brynjolfsson and McAfee (2014, pp. 120-122) observe
that automation has led to the enhancement of certain roles, requiring higher skills, such as data
analysis, creativity, and design. They stress that this phenomenon, conceptualized as skill-biased
technical change, has resulted in increased wages for educated workers, particularly those with

college degrees, while wages for less-educated workers have stagnated or declined.

From a market forecasting paradigm, the McKinsey Global Institute predicts that certain types
of jobs — both high and low-skilled — will experience growth, especially in areas with growing
populations and increased demand for services (Smit et al., 2020, p. 7). They emphasise that
by 2030, many occupations will be reshaped rather than abolished, with significant growth
expected in STEM-related occupations and in commercial /legal occupations, which could create
around 4 million jobs in Europe. There could also be growth of over 30 in creative industries and
arts management, although this category will remain smaller. Remarkably, occupations such as
software developers, nurses and marketing professionals, account for almost 30% of the

projected net job growth (Smit et al., 2020, p. 19).

Complementation/Augmentation of human capabilities

Another idea that stands out is about the complementarity between human workers and robots,
usually denominated as “complementation” (Klenert et al., 2023) or “augmentation” (ILO, 2024;
) of human capabilities or “augmentation of human skills” (Gmyrek et al., 2023). Both concepts
highlight the importance of human expertise in the working process. For example, research
based on microdata shows a neutral or positive relationship between the use of robots and low-
skilled employment, suggesting that robots often complement, rather than replace, low-skilled
jobs (Klenert et al.,, 2023). A study by the European Commission (2015) also underlines the
complementarity between employment and robots, stating that the introduction of automation
primarily improves labour and human productivity (Kromann et al.,, 2019). Also Brynjolfsson
notes that the use of Al systems complements jobs rather than replacing them entirely (in Yee,
2024). He stresses that as Al becomes more prevalent, organisations will need to rethink their
operating models, invest in retraining their workforce and place more emphasis on creative and

interpersonal skills that Al cannot fully replicate.

A report by the International Bank for Reconstruction and Development (2019, p. 23) concludes

that robots are particularly effective at complementing workers who perform non-routine tasks
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that require advanced analytical, interpersonal or manual skills, such as teamwork, relationship

management, caregiving and people management.

Development of different skills

Many researchers believe that what will significantly change is the need of workforce of new
skills and competences to remain relevant. McKinsey Global Institute forecast that by 2030
around 94 million workers, that is the 40% of the labour force, will need to upskill, even within
their current roles, as technology takes over more than 20% of their daily tasks (Smit et al.,
2020). McKinsey also predicts that by 2030, tasks requiring physical and manual labour will
decline by 18%, while tasks requiring basic cognitive skills will decline by 28% across Europe.
Meanwhile, demand for technological skills will increase by 39% and for socio-emotional skills
by 30% as workers move into areas that require interaction, care, teaching and leadership,

areas where machines have their limitations (Smit et al., 2020, p. 22).

In addition, for the International Bank for Reconstruction and Development (2019, p. 24) higher-
order cognitive and socio-behavioural skills, such as problem solving, teamwork and
adaptability, are becoming increasingly important as they are less susceptible to automation.
An OECD study involving 10 countries, including Germany, Belgium and Sweden, emphasises
the increasing demand for management, business and digital skills in occupations affected by
Al. In Germany, Al is transforming highly skilled occupations, while in Belgium there is a growing
need for resource management and digital skills. In Sweden, the trend is also moving towards

cognitive, social and management skills due to the widespread adoption of Al (OECD, 2024).

On the other hand, it is emphasized that exposure to Al has led to a growing demand for digital
literacy, creativity, and collaboration (Georgieff, 2024, p. 29). In countries like Germany,
Sweden, and Belgium, the demand for creativity and originality—particularly the ability to
develop new ideas—has surged, with job vacancies requiring these skills rising between 2012

and 2022.

Pessimistic perspectives

Concerns about job displacement
A recurring concept in the analysed literature is “displacement of jobs” (see e.g.: Stephany,
2021), meaning that occupations requiring routine and repetitive tasks are more vulnerable to
being replaced by technology, leading to their gradual elimination. This issue is expected to
particularly affect developing economies (Frey & Osborne, 2017; Chiacchio et al., 2018),
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especially in sectors that rely on low-skilled and inexpensive labour, such as customer service,
office support, and production jobs (International Bank for Reconstruction and Development,
2019, p. 18; Smit et al., 2020, p. 21). Research by Lordan and Neumark (2018), cited by
Eurofound (2024, p. 15), further suggests that increasing the minimum wage could accelerate
worker replacement by robots, particularly in low-skilled roles. Frey and Osborne (2017)
reinforce this finding, noting that the displacement of low-skilled jobs disproportionately affects
lower-income workers, exacerbating income inequality. Automation is expected to deepen
regional inequalities, as peripheral regions such as Central and Eastern Europe (CEE), where
there will be a major relocation of jobs, remain highly dependent on industries such as car
manufacturing, making them vulnerable to changes in global production patterns (Cséfalvay,

2020).

In this sense, the study by Chang & Phu Huynh (2016) finds that jobs that require few manual
skills, such as cashiers, typists and machine operators, are at higher risk of automation due to
their repetitive nature. Similarly vulnerable are cognitive-intensive jobs such as accountants,
proofreaders and office workers, as many of their tasks can be easily automated. Doorley et
al. (2023) also note that while the integration of Al in healthcare improves job skills, it also raises
concerns about decreasing demand for roles such as radiology and pathology, where Al can
take over tasks traditionally done by human specialists. Gastronomy and construction
occupations are also among those most affected by automation (Smit et al., 2020). For Frey &
Osborne (2017), the manufacturing and transport industries are particularly at risk. In addition,
young workers face the highest risk of displacement (25%) due to the automation of entry-level
jobs such as cashiers and waiters, a risk that is exacerbated by the COVID-19 pandemic (Smit

et al., 2020, p. 22).

Regarding gender, although women are highly concentrated in occupations with a high potential
for automation, such as office support, they have a slightly lower displacement rate (21%)
compared to men (23%), as they are more strongly represented in healthcare and service sector

occupations, which are less susceptible to automation (Chiacchio et al., 2018).

Nevertheless, there are studies that challenge the concept of job displacement. Dauth et al.
(2017) in Germany as well as Doorley et al. (2023), show that current employment losses due

to automation are minimal.

Polarization of the labour market
Another important concept is the “polarisation of the labour market”, which refers to the growing

gap between skilled and unskilled workers due to the technologization of work processes.
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Researchers (Carbonero et al., 2018, pp. 9-10; Chang & Phu Huynh, 2016) note that this
polarisation is particularly evident in developed countries, where robotisation has led to a
decrease in off-shoring and an increase in re-shoring — the return of production to developed
countries. As a result, emerging economies are facing higher job losses due to this shift in

production patterns.

Market studies also observe the tendence increasing polarisation of the labour market (Smit et
al., 2020). According to the McKinsey report “The Future of Work in Europe: Automation,
Workforce Transitions, and the Shifting Geography of Employment” (Smit, 2020), employment
growth is concentrated in highly skilled cognitive occupations such as lawyers, doctors and
technicians, while manual occupations with lower qualifications, such as in the service sector, are
also on the rise. In contrast, middle-skilled jobs, which once formed the backbone of the economy,

are shrinking, further exacerbating this divide.

Regional and productive inequalities

Several studies emphasise that automation and robotisation tend to reproduce and exacerbate
pre-existing regional and productive inequalities (Chang & Phu Huynh, 2016; Frey & Osborne,
2017). This inequality has been observed, for example, in the relocation of automobile
production from Western to Eastern European countries, such as Poland and Slovenia, increasing
their dependence by economically and industrially stronger nations such as Germany or Sweden
(Cséfalvay, 2020) Such overdependence on a single industry makes these economies vulnerable

to disruptions in the sector.

Regarding the dispersion of Al adoption, it is observed that access to advanced technology is
unequal, with low-skilled workers benefiting less than their higher-skilled counterparts. In this
regard, OECD (2024, pp. 5-6) also finds that while Al can increase productivity for some, it
also risks increasing income inequality among those who do not have access to Al tools, due to
infrastructure limitations, technological advancements, skills shortages, or high costs, a concern
which has been basically discussed in the Global Forum on the Ethics of Al this year in Slovenia

(UNESCO, 2024).

ILO (International Labour Organization, 2024) also points out that differences in access to Al
systems can widen productivity gaps between large companies and small or micro enterprises.
These differences in infrastructure and economic capacity exacerbate the problems of

competitiveness between different sectors, reinforcing the inequalities (Gmyrek et al., 2023).
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Wage Effects of Automation and Industrial Robots

Studies on the impact of industrial robots and Al on wage inequality show mixed effects. Some
studies suggest that Al exposure is associated with wage increases for higher-income workers,
although others find no significant relationship between Al exposure and wage increases at the
occupation or industry level (Georgieff, 2024, pp. 14-15). The integration of industrial robots
has been shown to negatively impact wages for those engaged in routine tasks, exacerbating
economic inequality by favouring highly skilled workers (Acemoglu & Restrepo, 2019; Doorley
et al., 2023). Chiacchio et al. (2018) reinforce this finding, demonstrating that robotization has
negatively affected both employment and wages in six European countries—Finland, France,
Germany, ltaly, Spain, and Sweden—which accounted for 85.5% of the EU robot market in

2007. However, Chiacchio et al. (2018, p. 22) also note that the evidence remains inconclusive.

Regarding Al, the OECD (2024, p. 7) evaluated that the use of these systems has been linked
to wage inequality in countries with weaker social safety nets. As the demand for skilled labour
increases, income inequality worsens, further devaluing low-skilled jobs. However, the report
“Artificial intelligence and wage inequality” (Georgieff’s, 2024, pp. 9; 27) emphasizes that
there is no strong evidence suggesting that Al has had a significant effect on wage inequality.
In fact, the report highlights that this impact is more pronounced within occupations rather than
between them, as Al tends to reduce productivity differentials among workers. Additionally, it
is observed that from 2014 to 2018, wage inequality decreased in Central and Eastern
European countries like Poland (-17%), while countries such as Greece saw an increase (+34%)

(Georgieff, 2024, p. 17), pointing to the complexity of these processes.

Implications on mental health

According to the OECD report (OECD, 2024, p. 7), the use of Al harbours risks to mental health,
including stress due to constant monitoring and limited worker autonomy. In response, Germany
and other EU countries have begun to integrate Al-specific health and safety assessments, while
nations with less developed labour laws are lagging behind in addressing these new risks
(OECD, 2024, pp. 7-8). This discrepancy highlights again the inequalities in the EU labour

market during the process of integrating technology into it.

Ethical dimensions

The literature on automatization, Al and robotics frequently highlights ethical concerns,
especially when applied to the world of work. Technological advancements are not only about
increasing efficiency but also raise important ethical and social considerations. This is particularly

relevant in sectors such as education, tourism, or hospitality, where the interaction between
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technology and human engagement remains critical (Bearman et al., 2022; Tussyadiah, 2020).
For instance, while robots can improve operational capabilities in customer-facing roles, they
cannot entirely replace the value of human interaction in sectors like hospitality, where personal

service plays a key role (Rydzik & Kissoon, 2022).

Automation can negatively impact workplace dynamics by increasing pressure and reducing
employee autonomy. Rydzik and Kissoon (2022) observe that automated systems often
exacerbate these issues, criticizing the neoliberal focus on efficiency and cost reduction, which

tends to overlook workers’ rights and wellbeing.

According to Gmyrek et al. (2023), women, particularly in office and administrative roles, are
affected by automation, with 8.5% of female jobs in high-income countries being at risk,
compared to only 3.9% of male jobs. This highlights how automation can exacerbate gender-

based income inequality, particularly in more developed economies.

One of the major issues with Al systems is their collection of vast amounts of personal and
biometric data, raising significant concerns about data privacy and the potential reinforcement
of biases (Hijmans & Raab, 2022). As research already demonstrated, while Al has the potential
to reduce human bias, it can also replicate or even exacerbate it when trained on skewed or
unrepresentative datasets (Akter et al.,, 2021; OECD, 2024). Although the EU’s General Data
Protection Regulation (GDPR) (European Union, 2018) provides strong protections, gaps remain,
particularly concerning the use of personal data by Al systems. Closing these regulatory gaps
is essential to ensure that workers retain control over their data and have the right to refuse its

use (OECD, 2024, pp. 8-9).

Conclusions

This report highlights the complex impact that technological advancements such as automation,
Al, and robotics have on the workforce. While there are positive effects, such as the creation of
new jobs, increased productivity, and the enhancement of human capabilities, there are also
significant challenges to address. These include growing concerns about job displacement, wage
inequality, the widening of regional and socio-economic divides, and ethical issues associated
with these technologies. Studies from international organizations like the OECD and World Bank
forecast long-term gains in productivity and employment, particularly in high-skilled sectors,
while research from institutions like the ILO underscores the risks of widening inequalities and

workforce displacement, especially in low-skilled, routine jobs.
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Technological advancements offer tremendous opportunities, but their impact will largely
depend on proactive policy measures like upskilling, reskilling, and supporting workforce
adaptability (Gmyrek et al., 2023; OECD, 2024; Squicciarini & Staccioli, 2022). The need for
social protection and education reforms is critical to ensuring that the benefits of these
technologies are distributed equitably across different regions and sectors (International Labour
Organization, 2024; Georgieff, 2024). As automation progresses, countries with stronger social
safety nets and educational systems will be better positioned to mitigate the negative effects

of job displacement and wage inequality (Acemoglu & Restrepo, 2019; Doorley et al., 2023).

The future will depend on how governments, businesses, and workers adapt to these changes,
ensuring that automation drives growth without leaving parts of the workforce behind (OECD,
2024; International Bank for Reconstruction and Development, 2019). This will require
collaboration across stakeholders to implement forward-thinking policies that protect vulnerable

workers while fostering innovation and productivity growth.
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Abstract:

This State-of-the-art report of UCLL (Belgium) focuses on research question RQ2: “What are the
emerging skills and competencies necessary for the future workforce?”. The central thread in the
examined research results boils down to the conclusion that both analytical thinking and creative thinking
turn out to be considered the most important core skills to face the future of work, next to resilience,
flexibility, agility, and lifelong learning.

The research center Inclusive Society at UCLL attaches a lot of importance to the aspect of inclusion. Our
joined investigations into the future of the human workforce should shed light on the question under what
conditions the human workforce can be supported towards a new equilibrium in the division of labour
between the human workforce, robots and Al algorithms.

Keywords: artificial intelligence, digitalization, labour, workforce, future, skills, competencies, inclusion.

Introduction

At the risk of stating the obvious, economic success, individual wellbeing and societal cohesion
depend heavily on the development and enhancement of human skills through education and
learning, paving the way for meaningful work. Only recently, breakthroughs in the development
of artificial intelligence (Al) have reached a critical threshold of visibility (especially since the
public release of ChatGPT on 30 November 2022), bringing the level of awareness of the
general public as to its potential impact on the future of the human workforce to a whole new

level.

The fact that the 2024 Nobel Prize in Physics has been awarded to John Hopfield and Geoffrey
Hinton for their groundbreaking discoveries and inventions in neural networks and machine
learning that paved the way for the ensuing boom in the development of artificial intelligence
is indicative of the general awareness that we have reached a tipping point in this rapidly

accelerating evolution which is about to transform our society in a far-reaching way.
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We can discern an analogous development in current research on the subject matter at hand,
which tends to focus increasingly on the growing impact of Al and automation on the future of
work. Hence, an analysis of the skills required for the future of the human workforce seems to
narrow down on the question of which skills are needed to handle the rise of Al in the near

future, as we will demonstrate in our analysis of a paradigmatic selection of recent research.

Technological advances and the rise of Al

The central thread in the papers which we have selected as exemplary for our research subject
at hand is that artificial intelligence, more in particular generative Al (i.e., Al capable of
generating texts, images, videos or other data using generative models, like ChatGPT), becomes
increasingly important and subsequently raises the question on what kind of skills we will need
in the next years to come in view of this evolution (see Haase, 2024; Bankins, Hu and Yuan,

2024; Imram and Torralba, 2024).

It goes without saying that the sudden advent of ChatGPT, publicly released on November 30,
2022, was nothing less than a real gamechanger in this respect, marking nothing less than a
tipping point. Less than two years after its entrance in the public domain, ChatGPT turns out to
be widely used by in increasing numbers by both students and the human workforce alike. One
predominant feature in the current research is that this rapidly increasing use of generative Al
like ChatGPT is not seen as a threat at all, but as a welcome source of opportunities, “reshaping
the landscape of education by offering new methods for enhancing critical thinking and cognitive
skills development” (Imram and Torralba, 2024). Overall, to take an example, Imram and
Torralba discern great benefits in the use of generative Al with regard to personalized learning,
interactive experiences, adaptive feedback and collaborative support, fostering a growth

mindset and enhancing essential cognitive skills such as analysis, evaluation and reasoning:

® Generative Al enhances personalized learning by tailoring educational content to
individual student needs. Al tools like ChatGPT enable the analysis of student
performance and the adaptation of instructional materials to address specific

strengths, weaknesses and learning styles.

® Interactive learning is a second significant benefit of integrating Al into education,
as it allows for the creation of dynamic, scenario-based experiences that can

immerse students in practical problem-solving and decision-making tasks.

® Al is also supportive for collaborative learning as it facilitates effective group

interactions.
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Necessary skills and competencies for the future

Although we can endorse the overall gist of the selected scientific studies that Al, especially
generative Al, is becoming increasingly important, the key question remains: what kind of skills
and competencies will individuals need in the next years to come, especially when keeping in
mind that it is of primordial importance to learn to use Al tools appropriately, as we can foresee
that we will become more and more dependent on these tools. Exemplary in this respect is the
recent study of Sarah Haase (2024) who takes a closer look at two competency models which
have been developed specifically with a focus on the competence elements for non-technical
learners: the Digital Competence Framework for Citizens (DigComp 2.2) and the Artificial

Intelligence Competences framework (AlComp).

Complementary to focussing on the more imminent impact of the advent of generative Al tools
as ChatGpt and the ensuing shift in required skills for the near future (like Haase, 2024), other
researchers tend to a broader perspective with a more encompassing range of skills in mind.
For instance, Bankins, Hu and Yuan (2024) point out that in order to understand how Al is
impacting human workers, we first need to understand its current capabilities and limitations, as
Al is an umbrella term that captures many different, although related, technologies. As a result
of their investigation, they come to the conclusion that both Al literacy and other human-centered
skills will gain in importance in future workplaces. They consider Al literacy as the “human
proficiency in different subject areas of Al that enable purposeful, efficient, and ethical usage

of Al technologies” (Bankins, Hu and Yuan, 2024, p. 3). In this respect, Al literacy pertains to:

® Technology-related capabilities: roughly speaking, some degree of technical

understanding;

® Human-machine capabilities: i.e. understanding how to work effectively with Al

(e.g. using appropriate task delegation);

® Work-related capabilities: by this they mean understanding ethical issues

associated with the use of Al.

Save for Al literacy as such, Bankins, Hu and Yuan (2024) point out the importance of so-called
soft skills such as empathy and social and emotional intelligence, as they foresee that the human
workforce of the future will need to become more and more comfortable working in multi-

disciplinary teams, working together to extract value from Al-driven insights.
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Changing workplace dynamics

On an even broader level, some researchers focus on the changing workplace dynamics of the
foreseeable future, not only as a result of the growing impact of Al, robotics and automation,
but also of sociological and economic factors as well. Illustrative in this respect is the research
of Olaisen and Jevnaker (2022) who come to the conclusion that, although Al and robotics will
be more advanced, the main changes as to the future of the human workforce must be sought in

management and organizational structures. To give but a few examples:
® Work will be done more as distance work and through virtual teams;

® Irrespective of technological innovations, they point out the predicted lack of
professionals and all types of employees in the years to come, which will lead to
an increased competition for talent and an increased concern for keeping the

employed knowledge workers through internal career pipelines.

® They stress the conclusion that Al and robotics will not reduce the need for
professionals and employees. Instead, integrated digitalization will create new

opportunities for collaboration, communication, and knowledge work.

Hence, according to Olaisen and Jevnaker (2022), the skills needed for the future workforce
must be situated in a broad kaleidoscope of both technical skills, information management,
knowledge management, and so on, and human-centered skills like collaboration,
communication, creativity etc. “We may summarize the requirements as creative, sustainable,

social and perception manipulation intelligence” (Olaisen and Jevnaker, 2022, p. 568).

Core skills for the future of work: analytical thinking and creative thinking

On the most global scale, the most recent version of The Future of Jobs Report of the World
Economic Forum (2023)" indicates that “analytical thinking and creative thinking remain the
most important skills for workers in 2023” (World Economic Forum, 2023, p. 6). More in
particular: “Analytical thinking is considered a core skill by more companies than any other skill

(-..)" (World Economic Forum, 2023, p. 6). The skill which ranks second is another cognitive skill,

15 As the version of 2024 is not available as yet (at the moment of writing this report).
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viz. creative thinking. After analytical and creative thinking come three self-efficacy skills:
resilience, flexibility and agility, followed by motivation and self-awareness, curiosity and life-
long learning. Next come dependability and attention to detail, behind technological literacy.
The top 10 list of skills is completed by two attitudes which are related to working with others:

empathy and active listening and leadership and social influence.

Interestingly enough, the World Economic Forum foresees that “44% of workers’ skills will be
disrupted in the next five years” (World Economic Forum, 2023, p. 7). They identify the root
cause of this development as the rapidly increasing importance of complex problem-solving in
the workplace which sees itself reflected in a fast-growing need for cognitive skills. “The highest
priority for skills training from 2023-2027 is analytical thinking” — “The second priority for
workforce development is to promote creative thinking,” — “Training workers to utilize Al and
big data ranks third among company skills-training priorities in the next five years” (World

Economic Forum, 2023, p. 7).

The need for an inclusive approach

The European labour market sees itself confronted with substantial challenges, at present and in
the near future. As researchers from Research & Expertise Inclusive Society at UCLL (Belgium), we
attach a lot of importance to the aspect of inclusion with regard to the future of the human
workforce. From the perspective of inclusion, our focus should not be on the extent to which
auvtomation and the rise of Al will affect current employment numbers. Instead, our joined
investigations into the future of the human workforce should shed light on the question under what
conditions the human workforce can be supported towards a new equilibrium in the division of

labour between the human workforce, robots and Al algorithms.

We foster an increasing awareness of the urgency of scaffolding social protection and support
for workers at risk with regard to the ‘jobs of tomorrow’. We express the willingness to counter
the dominant narrative of unequal opportunity and widening inequality. With societal unrest on
the rise, with labour markets in flux because of technological disruption and the pressing need
for the green transition, reinforced by climate change, we equally want to focus on the question:
how can we contribute to building a more inclusive and fairer world that will deliver benefits to

economy and society through better skills and education for generations to come?
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Addressing Emerging Skills: Insights from European partner's Countries

Germany’s national implementation plan focuses (amongst others) on the expansion of the
European education and training area in a globalized economy and emphasizes the high
importance of the green and digital transition (Cedefop (2024b). Since 2020, several measures
have been set up to facilitate the adaptation and modernization of competences and
qualifications to support the digital transformation of education and the development of the
digital infrastructure in education Cedefop (2024b, pp. 8-9). The report concludes that
Germany has progressed relatively well over the last five years, but that “further progress with
digital transformation in the coming years will be crucial and may improve its position in the
Digital economy and society index (DESI)” (Cedefop, 2024b, pp. 13-14). The Digital Economy
and Society Index (DESI) monitors Europe’s overall digital performance and tracks the progress
of EU countries in their digital competitiveness (DESI, 2022)%. The key factor turns out to be
education. The need is recognized for a strong emphasis on improving the digital and

pedagogical skills of teachers.

Greece faces specific issues with regard to a high level of youth unemployment rates. More
precisely, the unemployment rate of young Greeks aged 20-34 years old was 18.9% in 2022,
among the highest in the EU, against the EU average of 8.9% (Cedefop, 2024c, p. 5). In face
of these particular challenges, Greece has taken steps to improve VET (vocational education
and training) labour market relevance and quality and to modernize it in terms of digitalization
and infrastructure. The 2023 skills forecast Greece report (Cedefop, 2024c) states that the
number of jobs requiring a high qualification is expected to rise, as in other EU countries for that
matter. Although references are made to the increase of automation and digitalization, moving
Greece towards a more service-oriented economy, and resulting in a greater use of higher-
level occupations at the expense of some medium and low-level occupations, there is no

particular focus on the need of increasing digital competencies in this report.

According to the European report on the educational policies of Italy (Cedefop, 2024d), the
main challenges that ltaly faced between 2020 and 2023 include labour market shortages and
mismatches, poor educational outcomes, with evident regional and local disparities, and low
adult participation, especially of young adults, in education and training despite the range of
training possibilities that are offered. The ltalian adult population is also characterized by an
insufficient level of basic digital skills. This problem is further intensified by an increasingly

ageing population and by the international and internal /domestic migration which hinder short

16 See further in Desi (2022)
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and long-term economic growth and affect the skills levels of the population. Apparently, the
so-called “brain drain” is a phenomenon that has been the case for Iltaly for many years

(Cedefop, 2024d, p. 5).

In 2021 the ltalian Recovery and Resilience Plan (ltalia Domani, n.d.)}” has been approved,
focusing on education in general. A specific National Plan for Digital Education (PNSD) outlines
the main strategy for improving learner digital skills (National Strategy for Digital Skills, 2020).
This strategy aims at transforming schools to innovative learning environments based on new
digital technologies and at promoting and improving students’ digital skills. Two committees work
to monitor and improve the implementation and to support innovation and coordination among
governmental organizations dealing with digital and technological developments Cedefop

(20244, p. 11).

Malta’s Ministry for the Environment, Sustainable Development and Climate Change regards it
as an important spearhead to transform the country into a digitally empowered society and
knowledge economy. It is stated that: “[...] we are well positioned on the digital superhighway.
We are accelerating in the fast lane of technology and don’t intend to take our foot off the
pedal.” (Caruana, 2019, p. 21). Malta is very much aware that the crucial key to keep up with
the rapidly accelerating rate of industry, technology and Al is through education and training,
recognizing at the same time that education and educational change is a slow process.
Inevitably, it is near to impossible for the education sector to develop at the same rate as that
of technology and Al. Although, according to this report (Caruana, 2019), there are still
“considerable tech-skills shortages within the Maltese labour force that are being compensated
for by foreign nationals” (Caruana, 2019, pp. 21-22), Malta focuses all of its efforts on

education and vocational training programs.

Poland’s national policies on education imply a clear commitment to a lifelong learning strategy
and a human capital development strategy, promoting key competences and creativity in
education, aiming on “readiness to meet ecological, economic and social challenges that have

an impact on the labour market needs” (Siekiera, 2016, p. 4).

Over the forecast period of the 2023 Skills Forecast Report (Cedefop, 2023), 2022-2035,
Poland is expected to shift towards a much higher share of highly qualified workers, consistent
with an increasing demand for higher level occupations. Both competences in mathematics,

science and technology and digital competence are recognized as crucial in this respect

o See further in ltalia Domani (n.d.)
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(Siekiera, 2016, pp. 8-10). The focus on these particular competences is clearly reflected in
Poland’s national policy documents and include in the national core curriculum for general

educational subjects.

The European Centre for Development of Vocational Training report for Portugal (Cedefop,
2024a) states that the main challenges that Portugal has faced during 2020-23 include the low
level of qualification of the population, new skills demand created by the green and digital
transitions, and the new dynamics emerging after the COVID-19 pandemic and Industry 4.0.
The root cause, according to the report, is the fact that Portugal traditionally has a lower level
of education than the EU average, resulting in a significant skills deficit. The emergence of a
new industrial era has increased the challenge of raising the skills level of the population
(Cedefop, 2024aq, p. 5). In order to meet these particular challenges, the Portuguese government
has set up The Portugal 2030 Strategy, a national strategic reference framework which sets the
basis for the national recovery and resilience plan and the National Implementation Plan (NIP).

We can highlight the following main priorities of the Portuguese NIP:
® raising the qualification levels of the population;

® increasing the quality, transparency, coherence and internationalization of the VET

system;

® making VET more flexible and responsive to labour market needs, focusing on ecological,

climate and digital transitions;

® promoting equal opportunities and social inclusion.

In March 2022 the Portugal Digital Academy was launched “with the aim of improving the digital
skills of citizens of all ages” (Cedefop, 2024q, p. 8).

On the overall, Portugal is making great efforts to increase the skill levels of the population,
and to develop a VET system of greater quality, transparency and coherence. Of particular
interest is the creation of specialized technology centres to develop new courses related to
green and digital transitions (Cedefop (2024aq, p. 11), recognizing the need for adaptation to

new ways of working as a result of the transition to a sustainable and digital economy.

The European Centre for Development of Vocational Training report for Slovenia (Hergan &

Slander, 2020) shows that there is a high awareness in Slovenia of the importance of the
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challenges of the information age and the so-called Industry 4.0 and their ensuing impact on

the new digital competencies needed to address these challenges accordingly:

® In recent years, many events focusing on digitalization have been organized;
additionally, quite a lot of various institutions have dedicated their regular events to this

particular topic;

® On the overall, digitalization of society and digital competencies are generally
recognized as crucial for the economic development of and competitiveness of Slovenia.
As a result, many top-down and bottom-up activities are striving to incorporate digital

competencies into the school system (including vocational education and training schools).

The European Centre for Development of Vocational Training report for Sweden (Cedefop and
Gadiji, 2024) pinpoints Sweden’s main challenges the country has faced in 2022 to a skills
mismatch and labour shortages, educational disparities and teachers shortages (Cedefop and
Gadii, 2024, p- 5). The report identifies an increased risk of skills mismatch between graduate
qualifications and labour market needs, due to the decentralized provision of education and
competition among very small providers for students. Additionally, the report indicates that since
the early 21st century many asylum seekers have come to Sweden, as a result of which about
20% of the Swedish population were born outside of Sweden (2022). Therefore, the Swedish
labour market had to take targeted policy measures facilitating their integration, such as fast-
track labour market training for newly arrived immigrants. The report recognizes that, despite
having one of the EU’s highest percentages of employed ICT specialists, Sweden continues to

face shortages of ICT specialists in its economy.

Since 2020, Sweden has taken various actions to address the policy priorities outlined in the
national implementation plan: strengthen VET (Vocational Education and Training) quality and
attractiveness, alignment to labour market needs, integration to the labour market and

increasing VET flexibility.

The Swedish government “aims to be the world leader in harnessing the opportunities offered
by digital transformation” (Government Offices of Sweden, 2019, p. 4), identifying artificial
intelligence as one of the rapidly evolving fields of digital technology (Government Offices of
Sweden, 2019, p. 6). The government assesses that Swedish higher education institutions need
to provide a sufficient number of people with Al education and training, particularly in continuing

and further education for professionals with a university degree or equivalent. Moreover, it is
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recognized that Sweden needs a strong Al component in non-technical programs to create the
conditions for broad and responsible application of the technology. As a result, Sweden focuses
on a strong link between research, higher education and innovation in Al (Government Offices

of Sweden, 2019, p. 6).

Conclusion

According to The Future of Jobs Report (World Economic Forum, 2023), both analytical thinking
and creative thinking are considered as the most needed core skills by more companies in the
world than any other skill, in order to face the challenges of the oncoming transformation of the
labour market through increasing digitalization and the rapid rise of Artificial Intelligence. By
stressing the importance of these premium top-level cognitive skills, we can deduce that
companies see high-level occupations requiring high-level, abstract cognitive skills as absolutely
critical for facing these challenges of the imminent transition to the future. However true that
might be, this observation unavoidably raises the question of what this implies for the
continuation and sustainability of the medium-level and low-level occupations. Although national
labour policies of the participating EU member states clearly show an increasing focus on
vocational educational training (VET), reflecting a growing awareness of the urgency of
supporting workers at risk for the ‘jobs of tomorrow’, it remains to be seen how we can support
the human workforce towards a new equilibrium in the division of labour between the human

workforce, robots and Al algorithms, contributing to building a more inclusive and fairer world.
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Appendices: Results of the Digital Economy and Society Index (DESI), 2022

The Digital Economy and Society Index (DESI) monitors Europe’s overall digital performance and
tracks the progress of EU countries in their digital competitiveness. In Chapter 2, Human Capital,
of the full European analysis report, it is stated explicitly that for many modern professions,
digital skills are essential life skills. The digital transition is clearly a priority for the EU and its
member states. “The EU aims to equip at least 80% of people with at least basic digital skills
and increase the number of ICT specialists to 20 million (around 10% of total employment), with
convergence between men and women by 2030.” (Digital economy and society index — DESI,

2022, p. 3.)

However, DESI report also stresses that every member state, even those considered frontrunners,
is experiencing a serious shortage of digital experts, a challenge intensified by a consistent
gender gap: just one in five ICT specialists and graduates is female. The report suggests that

this disparity could influence how digital solutions are designed and implemented.

Several initiatives on a European level are launched to meet these pressing challenges. For
instance, in October 2021, European Commission President Ursula von der Leyen launched the
Structured Dialogue on digital education and skills to increase the political commitments on digital
education and skills in the EU and its Member States. “The Dialogue will help Member States to

prepare the Digital Decade roadmaps for the two digital skills targets, namely 80% of the EU
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population with basic skills and 20 million ICT specialists in employment by 2030.” (Digital

economy and society index — DESI, 2022, p. 10)
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Abstract:

The contribution analyses, through the main recent research conducted at European and OCSE level,
how the demand for training by companies might change in the face of the transformations brought
about by the digital and green transition, but also by the demographic evolution and, in general,
by megatrends. The researches and documents analyed can provide a number of important insights
because they lead to consider not only what will be the most in-demand skills in the coming years,
but also the transformations of the workforce profiles, and pose a problem of methodologies and
didactic approaches that take into account the characteristics of trainees, as well as methods of
assessing skills at the end of a training /retraining course. A focus has been provided on stakeholder
engagement and governance among key-actors.
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Introduction

The contribution analyes, through the main recent researches conducted at European and OCSE
level, how the demand for training by companies might change in the face of the transformations
brought about by the digital and green transition, but also by the demographic evolution and,
in general, by megatrends (European Commission, ESPAS, n.d.) The researches and documents
analyed can provide a number of important insights because they lead to consider not only
what will be the most in-demand skills in the coming years, but also the transformations of the

workforce profiles, and pose a problem concerning methodologies and didactical approaches;
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characteristics of trainees, as well as methodologies concerning assessing skills at the end of a
training /retraining course. A focus has been provided on stakeholder engagement and

governance among key-actors.

Transformation and emerging skills needs

Structural transformation of the labour market and impact on training

The structural transformations affecting the labour market bring demands not only for technical
and professionalising skills, but also for different soft skills from the past. In both cases, these
are major challenges both for companies (which are unable to meet this demand) and for the
training system at EU level and for each member state. In fact, skills required are still new and
their codification in the reports is still very recent and in the process of being defined and
recognised in the training systems of the EU member states (Cedefop 2023; World Economic
Forum and PwC, 2023, Eurofound 2020).

In their report, World Economic Forum (2023) points out that employers see skills gaps in the
local labour market as the foremost barrier towards achieving industry transformation and
investing in learning and training on the job as the most promising workforce strategy for
achieving their business goals, formulating effective reskilling and upskilling strategies for the
next five years is essential for maximizing business performance. A relevant aspect of this
process is that the multiple transformations taking place are highlighting a demand not only for

technical skills (related to a twin transition: digitalisation or green), but also for soft skills.

The number of manufacturing jobs has decreased in advanced economies in the past decades,
and an increasing number of the remaining jobs in this sector now require the ability to operate,
monitor and maintain advanced industrial robots. At the same time, new jobs requiring new
combinations of skills have emerged, such as data scientists, web developer or social media
manager. Further changes are expected in the future. Researches suggests that, should current
cutting-edge technology become widespread, 32% of current jobs across the 32 countries
analysed are likely to see significant changes in how they are carried out and a further 14%

of jobs could be completely automated (OECD, 2018; Cedefop 2023b).
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Figure 10: The evolving skills landscape, 2023-2027. Adapted from “World Economic Forum, Future of Jobs
Survey (2023)

Thus, the combination of these transformations will drive specific areas of job growth and decline

and have significant impact on future skills needs (World Economic Forum, 2023).

World Economic Forum (2018) focused on Future Skills and highlights the “top ten” key skills to
develop, such as critical thinking, creativity, and digital literacy. The most recent researches
(World Economic Forum, 2023) emphasizes that analytical thinking is considered the most
required one, followed by creative thinking, self-efficacy skills (resilience, flexibility and agility),
motivation and self-awareness; curiosity and lifelong learning. This ranking shows how much
awareness there is to recognize the importance of the ability to adapt to disrupted and

transforming workplaces. Only at ranks sixth we can find “technological literacy”.
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Transformation of workforce profile and impact on training needs

Demographic change and training

Aging of the workforce, migration flows and the need to improve the participation of women in
male sectors (STEM) and of vulnerable people have to be more taken into account by training
system: according to the survey on the future of work (World Economic Forum, 2023), in the next
five years the majority part from the companies will give priority to women (79%), young
people under 25 (68%) and disabled people (51%) as part of their Diversity and Inclusion
programs. According to this survey, only a minority of respondents will give priority to religious,
ethnic or racial background disadvantaged (39%) and to elderly workers (over 55 years old)

(36%), to LGBTQI+ (35%) and to a low- income background (33%).

Demographic and social change poses new challenges to companies and the continuous training
system: first of all the ability to integrate the work activity of different generations and groups
by recognizing the specificities of each and, above all, the changing motivational factors that
guide people in their way of working and living. (Harvard Business Review ltalia, 2023). In this
context, adult learning systems should be more inclusive and diversified: Cedefop (2023) highlights
that in an ever-changing world of work, increasing the engagement of all in adult learning is
crucial for their lasting social and economic inclusion. However, today, only around 40% of
adults in OECD countries participate in adult learning in a given year; some of this training

involves only a few hours of instruction and is not well aligned with emerging skill demands.

A very relevant point is also connected to the ageing of the workforce. As reported by Eurofound
(2024b), faced with this challenge that will increasingly characterise the labour market, countries
are responding with various programmes and interventions, mostly funded by the ESF, for which
the role of social partners and a multi-stakeholder approach in which VET providers are not just
“providers” but key players in designing training pathways are particularly relevant. Finally, a
focal point concerns gender: the double transition is leading to an increase in employment and
training opportunities, but the risk is that - having fo manage the skills and needs expressed by
male-dominated sectors - this transformation could have negative effects on the female
component, underrepresented in key sectors (transport, energy, ICT), in highly automated

processes and in STEM paths. (EiGE, 2024)

In light of this situation, vocational education and training systems must be reoriented; the need
for up/ reskilling of the weakest workers (elderly, women and even migrants) requires a

rethinking of the approaches used, of the methodologies, but also of the skills assessment system
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(Eurofound 2020). On these issues, numerous studies conducted worldwide and in macro-regions

outline some interesting perspectives regarding:
® the need to address prejudices related to foreign and/or older workers;
® the assessment of workers' skills, especially over 45s, to avoid their expulsion;
e the need to adopt different training approaches adapted to the target group.

Introducing new approaches to training and assessing skills acquired through up/reskilling
pathways can have a positive impact on these target groups most at risk of marginalization. In
particular, a “skills-first approach” (World Economic Forum, 2023; PwC, 2023) can bring
economic growth, greater equity and inclusion by recognizing and providing individuals with the
skills needed to succeed in a rapidly changing labour market. Both institutional reports of 2023
stress that focusing on the different skills, on potential and on motivation of the individuals, a
skills-first approach can help remove prejudices involuntary from the recruitment process, to
address issues related to the equal pay for equals work, increasing loyalty and productivity, as

well as triggering a bond positive Between diversity of the workforce and innovation.

Furthermore, each category of workers has very specific needs and motivations, therefore in
order to understand the different expectations and needs of people, it becomes essential to
adopt listening strategies and tools aimed at understanding perceptions and needs at every
moment of the employee life cycle, thus enabling the use of more advanced People Analytics

tools. (Harvard Business Review ltaly, 2023).

Rethinking and transforming the need analysis

Training and need analysis: a key-point for the future

In order to make the different perspectives visible, a knot to be unraveled concerns the issue of
a needs analysis, which should be more effective and more contextualized, which should be
centred and temporally adapted to the contingent needs of companies and workers, revised on

a conceptual and methodological level, and considered as a counselling need for the companies.

The literature on economic dynamics, innovation trends and competitive challenges that are
emerging on a global scale highlights a vast and complex area of potentially interesting needs
that are not intercepted or not highlighted by the various forms of training intervention: non-
explicit needs, linked to the poor ability of many companies to plan training linked to

competitive recovery strategies, and invisible needs, linked to the poor representation of needs
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that come from the weak components of the job offer (the needs, often voiceless, of
disadvantaged workers, such as over 45s, women, young people, migrants, employees of micro-
enterprises) (Fondimpresa, 2016, Inapp, 2022). As the World Economic Forum (2023) points
out, despite the indications on the skills emerging, training offer from companies / education

systems / training professional is not always aligned with needs and skills.

Making an unexpressed need explicit means operating both on the side of the needs perceived
by the organization and on that of the needs perceived by workers; an accompanying action is
needed when analysing needs in close connection with the examination of the broader sectoral
and competitive scenarios and, at the same time, a bilateral approach that takes into account
the needs that companies are unable to translate into explicit demand and the professional
needs of workers. Actions that would allow the emergence and expression of a multiplicity of

needs that currently remain implicit and not intercepted.

In order to outline possible scenarios and consider the complexity and interrelationships between
factors, actors and contexts, recent EU reports highlight the need to introduce in a systemic way:
processes participatory and involvement of stakeholders; analysis based on methodologies both
quantitative and qualitative; they highlight also the need to look specifically to SMEs, whose
approach to the needs training and skills is deeply different from that from the big enterprises

(Eurofound, 2024a).

Therefore, on the methodological side, the process of analysis of training needs qualifies as a
systemic and relational event, as it is implemented at multiple interdependent levels (person,
group, organization, community of practices) and in a mutual relationship of recognition
(Bonometti 2008); the analysis of needs is outlined as a social research activity, from which it

derives methods and tools of investigation, and of which it is necessary to understand:
® what dimensions are included (in this case company needs and workers' needs);
® which variables are significant within each dimension;
® what indicators can be used to measure (in a broad sense) these variables.

These aspects are the start points to define the information to search for and build the need

analysis tools.

The empirical methods for conducting the training needs assessment are several and can range
from questionnaires to interviews, from checklists to focus groups, to ethnographic observation.
The choice and refinement of the tools must be consistent with the purposes of the investigation

and the subjects to whom it is addressed, in order to be able to read reality in a useful manner
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and as free from prejudice as possible. Currently, in the major part of the cases , the analysis
of the needs is carried out with methodologies mainly quantitative (surveys) (Eurofound, 2024a),
while it would be desirable to proceed by integrating the different tools, according to the mixed
methods approach, as shown by some good practices present in some EU countries, like Slovenia
(Rodi¢ B. et al.,, 2012) and Poland (Ministry of Education and Science, 2020, Gazeta
Uniwersytecka US, 2024).

To make a further step forward, Cedefop (2023a) underlines the importance of adopting a
“anticipation strategy from the skills needs for better process decision-making”: in results of
some countries of the EU they demonstrate the effectiveness of the use of different approaches
to the anticipation from the skills. This method provides a vision in depth from the labour market
trends and skills needs and involves stakeholders at all levels process levels decision-making.
Such agreements support resilience and the ability to react to unexpected shocks and adapt to

crises permanent.

As example of an application of foresight methodology is the project “Capability Blue Hub
FVG: The FVG blue network for training on the economy of the sea” (MARE FVG, n.d.) carried
out in ltaly (Fruli Venezia Giulia Region). a recent example of the implementation of this
approach (ended in july 2024). During the first year, more than 60 experts from the regional
administration, training and education system, and enterprises were involved through meetings.
The main objective was the creation of a coordination network between the main actors of the
training and employment sector of the maritime economy, in order to anticipate future skills
needs and support enterprises in the digital and ecological transition. As a result of this
collaboration, three pilot projects were developed: an innovative model to anticipate future
professional needs in the Blue Economy, a multimedia platform for orientation to the professions
of the seqa, and a shared meta-laboratory for an experiential training offer between school,
enterprises and training. The method of the course, based on design thinking and foresights, was

particularly interesting.

How to keep skills and their evaluation up-to-date in a changing labour market?

The importance of the assessment

Another emerging issue is the transformation of the system moving from a “formal qualification
based” to a “skill based”. An interesting evidence comes from Urban (2022); the research
evidence reports that in OCSE area employers are increasingly changing their training and

hiring practices to emphasize skills over formal qualifications. Skills-based hiring focuses on job
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candidates’ observable and measurable skills that are relevant to a job rather than on
educational credentials. Further, employers increasingly emphasize behavioural characteristics
alongside relevant skills and knowledge as key competencies that must be considered when
evaluating job candidates. This recruiting approach aims to identify and hire the most suitable
candidates for performing each job in an organization, thus optimizing long-term results and

subsequent cost savings and improving workforce retention and job satisfaction.

Urban (2022) also stressed that not only is the nature of work changing, but evidence shows
that what employers value in employees has also been changing. Today’s employers are
increasingly interested in job candidates’ skills and less interested in solely their educational

credentials.

According to the same Author (Urban, 2022),the aim of training for skills based hiring has been
to provide current workers and job seekers with in-demand skills on a faster timeline than
traditional educational institutions that offer standard two- or four-year degrees. Urban (2022)
notes that the IT (or more broadly IT and communications) sector was arguably an early adopter
of skills-based hiring. However, over time similar solutions have been increasingly implemented

across other sectors, too.

Among the main transformations reported by researches is the shift from a system based on
formal qualifications to one centred on competences. The “skills-first” approach to hiring and
developing people (World Economic Forum and PwC, 2023) focuses on whether a person has
the right skills and competencies for a particular role, rather than having the right degree, job
history or previous job titles. This approach leads to new strategies for detecting skills needs,
new methods of assessing performance, but also to a rethinking of the company’s objectives,
contents and training methods, and a reflection on the target group involved and to be involved.
According to World Economic Forum (2018), promoting equitable access to training
opportunities is vital to ensure that everyone, regardless of their background, can benefit from

changes in the labour market.

Training also needs to be rethought in the way it is used and in the evaluation of output
competences. The micro-credential system represents an experiment that goes in this direction.
Cedefop (2023) point out the importance to consider a vatPressing short-term shortages must
be addressed quickly, for example via short courses leading to microcredentials. Furthermore,
Cedefop (2023a) reports that adult education and training to be useful for individuals, firms
and societies, the training provision should be of high quality. Good information on the quality

of training programmes and providers is essential to help individuals and employers make
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informed decisions on adult learning. However, many countries lack adequate quality control
mechanisms at different levels of the adult learning system. Further, training activities do not
always lead to the desired results and only two-thirds of training participants think training
helped them achieve positive employment outcomes. Setting and monitoring quality standards,
ensuring that training leads to certification, and regular evaluation of adult learning

programmes, can support high quality adult learning systems.

Different approaches among countries

Several approaches: an overview

The recent analysis by Cedefop (2023b) on future-preparedness adult learning system reveals
marked differences between training systems in EU countries in the ways and approaches with
which they are coping with transformations and emerging skills needs. The possibility of
comparing good practices is an important way to address future transformations. According to
Cedefop (2023), many countries are facing pressing skill challenges but have adult learning
systems that are under-prepared to address these. While some countries with more urgent skill
challenges (e.g. Italy, Portugal, Slovenia and Spain) have comparatively well-prepared adult
learning systems, other countries are lagging behind (e.g. Greece). Denmark and Norway
perform well across most dimensions, yet each country still faces unique adult learning
challenges. There are no “best performer”: even when countries perform relatively well in one
training model area, there is room for improvement. The report (Cedefop, 2023) also sets out
a comprehensive policy agenda to increase the future readiness of each country’s adult learning

systems:

1. The coverage and inclusiveness of adult learning must be improved by helping adults
make informed choices, tackling barriers to participation and encouraging employers to

offer training;

2. Training content should more strongly align with the skill needs of the labour market by

collecting and making use of skill assessment and anticipation information;

3. The quality and impact of training provision must be improved by assessing the quality
of providers, making quality information publicly accessible and encouraging the use of

work organisation practices which raise returns to training;

Adequate and sustainable financing should be put in place, including through public

funding and incentives for employers and individuals to contribute; and

Funded by Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the European

Education and Culture Executive Agency (EACEA). Neither the European Union nor

EACEA can be held responsible for them.

the European Union




72

5. Governance mechanisms must be strengthened to improve vertical and horizontal

coordination between different actors involved in the adult learning system.

Stakeholder engagement and governance mechanisms

Stakeholder engagement as key-factor

As observed in previous paragraphs, adult learning is a complex policy field, which
encompasses programmes designed to pursue a variety of objectives and reach different target
groups. As a result, the responsibility for adult learning is often split across several ministries,
the social partners and other stakeholders, and encompasses different levels of government. In
this context, good coordination mechanisms are essential to ensure that policies do not duplicate,
but reinforce each other. The challenges and opportunities the EU faces are powerful enough to
reshape the future irreversibly. This gives leverage for veering away from primarily short-term
focused policy responses to immediate skills challenges and moving towards holistic approaches
that aim to achieve a more technological advanced, greener and fairer future. As reported by
Cedefop (2023) there are a list of steps (recommendations) to follows in the next years to

enable the innovation and deep transformation of training “ecosystem”:

a) Investing in STEM and digital skills to drive up participation and labour market
activation measures aimed at integrating medium-skilled people (particularly females)

and other groups with low participation rates.

b) Considering VET as an agent of change and other skills ecosystem players need to
promote and market such programmes to avoid negative stereotypes about jobs 