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HIGHLIGHTS 

 
Megatrends  
 

‣ The working age population of the EU has 
declined since 2009, from 268 million to 
260 million in 2025. Long-term projections 
suggest further declines, by around 1 mil-
lion every year until 2050.   

‣ The gap in productivity between the EU and 
the US since the mid-1990s is largely ex-
plained by the tech sector. The EU gener-
ated fewer new technology companies, and 
integration of IT in broader sectors was 
slower. At the current juncture AI shows a 
lot of potential as a future key enabling 
technology. 

 
Skills gaps and mismatches 
 

‣ Nearly eight out of ten companies in the EU 
report that challenges in finding or retain-
ing skilled staff are a major barrier to 
growth and investment, the second highest 
barrier after uncertainty and ahead of con-
cerns over energy costs or business regula-
tion.  

‣ Fewer than half of the workers in the EU 
consider that they have enough opportuni-
ties to use their skills and knowledge in 
their work. 

‣ The most widespread shortage occupations 
in the EU include specific skilled trades 
(such as welders, electricians, plumbers), 
health-related occupations (such as care 

workers and medical practitioners) and cer-
tain services occupations (such as cooks, 
waiters, drivers), according to European 
employment services. Two out of three of 
the most widespread shortage occupations 
are linked to medium-level education, 
mostly with a vocational orientation. 

‣ In recent years, the fastest growing occu-
pations in the EU included engineering and 
ICT-related professions as well as health 
professionals, personal care, food prepara-
tion workers and armed forces. 

‣ Short-term forecasts point towards fast 
employment growth in roles such as ICT 
and engineering (including cybersecurity 
roles), as well as human-centred services in 
health and business.  

‣ Longer-term forecasts suggest that there 
will be major shortages in customer ser-
vice-oriented roles. 

 
Skills supply 
 

‣ There is a sizeable pool of untapped poten-
tial in the EU: In 2024, 51 million people of 
working age remained outside the labour 
force (neither working nor unemployed). In 
addition, 12 million people in the EU were 
unemployed in 2024 (without work, availa-
ble to work, and actively seeking employ-
ment), and 6.5 million people were under-
employed, i.e. part-time workers wanting to 
work additional hours. 

‣ Among 15-year-olds, one in four or more 
pupils underachieve in basic skills (24.2% 
in science, 26.2% in reading and 29.5% in 
mathematics). The share of pupils who per-
form poorly in basic skills has increased 
over time, with a widening gap to main 
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competitors. EU-wide, around 20% of 
adults has poor skills in both literacy and 
numeracy.  

‣ Teacher shortages risk undermining re-
forms to improve learning outcomes: 1 in 5 
teachers work in schools facing a shortage 
of qualified teachers, limiting quality in-
struction and the capacity to strengthen 
basic skills, and equity. 

‣ Early school leaving remains a major loss 
of talent: One in ten young people in the EU 
do not complete secondary education. 
Among young people with a migrant back-
ground, this is even one in five.  

‣ Amid strong demand for some STEM pro-
files, both from tertiary education and vo-
cational education and training, the number 
of students and graduates has lagged. Ter-
tiary STEM has high attrition (only ~68% 
completion rate three years after the theo-
retical end date), so improving completion 
is as important as attracting entrants. 

‣ Girls and women are underrepresented in 
STEM: currently fewer than one in three 
STEM students in tertiary education, and 
less than one in six in VET. 

1. The European Skills Intelligence 
Observatory (ESIO) 

“The Union of Skills aims to support the 
development of quality, inclusive and 
adaptable education, training and skills 
systems to increase the EU’s 
competitiveness. Enhanced skills 
intelligence at EU level will be of key 
importance in this context, for effective 
and targeted policies. Through a newly 
created European Skills Intelligence 
Observatory, the Commission will 
provide strategic data and foresight 
regarding skills (current and future) 
stocks, use and needs, in concrete 
sectors and regions, and the 

 
1 Source: Eurostat; Population in private households by citizenship and 
labour status [lfsa_pganws__custom_20575754]  

2 Eurostat, based on EUROPOP 2023, population projections. One million 
per year is based on the ‘baseline’ projections. The decline can be more 
or less steep, depending on different assumptions, notably in terms of 
migration. Population on 1st January by age, sex and type of projection 
[proj_23np__custom_20576234]. 

performance of education and training 
systems. The European Skills 
Intelligence Observatory will allow to 
centralise granular, real-time and 
comparable data, providing the 
necessary inputs to the High-Level Skills 
Board and feeding the work of the 
European Semester”. 
Commission Communication of 5 March 2025, ‘The 
Union of Skills’ 

This first brief of the European Skills Intelligence 
Observatory to the Skills High Level Board provides 
stylised facts and topics for debate. What is known 
about the labour market current needs and trends? 
What do forecasts predict regarding skills 
developments over the medium term? What do 
foresight exercises suggest regarding possible 
futures? This brief includes spotlights on topical 
issues: Artificial Intelligence, Defence.  

Megatrends 

Demographic change provides part of the 
explanation for hiring difficulties in the EU. Between 
2009 and 2025, the EU’s working-age (20-64) 
population dropped from 268 million to 260 million1. 
It is expected to fall to 236 million by 20502. Over 
the last 20 years, the number of 18 yr-olds has 
fallen by 10%3, and in the next 20 years is projected 
to fall by a further 12%4.   

 

What we mean by 

Skills: what a person knows, understands and 
can do [1]. Skills are elements of human 
capital that enhance productivity: they enable 
staff to apply the newest technologies to 
produce more goods and services of higher 
quality, and to innovate. Skills also influence 
decisions in education, training and labour 
markets. Solid basic skills5 provide the 
essential foundations for lifelong learning, and 

3 Source: Eurostat: Population on 1 January by age and sex 
[demo_pjan__custom_20587512] 

4 Source: Eurostat, Population on 1st January by age, sex and type of 
projection [proj_23np__custom_20587609] 

5 The Action Plan on basic skills has adopted a wider definition of basic 
skills which includes digital and civic knowledge in addition to literacy, 
mathematics and science. 

https://ec.europa.eu/eurostat/databrowser/bookmark/7e0fe437-9598-435c-a728-c55ca3a712c7?lang=en&createdAt=2026-03-17T13:44:18Z
https://ec.europa.eu/eurostat/databrowser/bookmark/7e0fe437-9598-435c-a728-c55ca3a712c7?lang=en&createdAt=2026-03-17T13:44:18Z
https://ec.europa.eu/eurostat/databrowser/bookmark/91c0deb5-a9de-4dab-be25-9c10e30912d1?lang=en&createdAt=2026-03-17T14:02:01Z
https://ec.europa.eu/eurostat/databrowser/bookmark/91c0deb5-a9de-4dab-be25-9c10e30912d1?lang=en&createdAt=2026-03-17T14:02:01Z
https://ec.europa.eu/eurostat/databrowser/bookmark/a140718f-8e2d-4688-956e-43cf0773737a?lang=en&createdAt=2026-03-18T08:46:17Z
https://ec.europa.eu/eurostat/databrowser/bookmark/a140718f-8e2d-4688-956e-43cf0773737a?lang=en&createdAt=2026-03-18T08:46:17Z
https://ec.europa.eu/eurostat/databrowser/bookmark/45e76dbf-fa7e-466a-9d55-c92fce9b681c?lang=en&createdAt=2026-03-18T08:52:35Z
https://ec.europa.eu/eurostat/databrowser/bookmark/45e76dbf-fa7e-466a-9d55-c92fce9b681c?lang=en&createdAt=2026-03-18T08:52:35Z
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up- and reskilling where needed. This enables 
workers to move more easily from declining 
sectors and companies to more dynamic ones, 
including in newly emerging economic 
activities and sectors [43]. 

Skills shortage: a lack of skilled workers in 
the labour market - employers cannot recruit 
staff with required skills  

Skills gap: internal, firm-level, mismatches 
where current employees lack the skills 
necessary for their roles6. “Skill gaps can 
therefore be understood as micro-level 
mismatches, whereas skill shortages are 
macro-level mismatches” [2].  

Demographic headwinds can be offset through 
higher labour market participation, but only to some 
extent. The employment rate7 in the EU (20-64) has 
increased markedly, from 67.0% in 2010 to 76.1% 
in 2025. This increase has been particularly marked 
among the older age groups8, with employment 
rising from 43.7 in 2010 to 66.4% in 2025. Long-
term projections suggest that even if the increase in 
employment rates were to continue, hours worked 
would still reduce by 9% by 20709. This would leave 
productivity as the main driver of economic growth. 

Technological change can be a major driver of 
productivity growth, but the recent track record in 
the EU has not been positive in this regard. The 
growth in total factor productivity has slowed down 
over the last 20 years, both in the US and EU. The 
slowdown has been more pronounced in the EU, 
however, creating a gap [4]. Overall, it appears that 

in the EU, technological diffusion was slower than in 
the US. The EU produced fewer new technology 
companies, and integration of IT in broader sectors 
was slower [5]. 

Insufficient supply of relevant skilled workers may 
hinder Europe’s economic development and 
competitiveness. Persistent labour shortages can 
increase the incentives for more efficient work 
organisation and automation, thereby raising 
productivity, notably in sectors where this is feasible 
(notably manufacturing). However, in sectors where 
such automation is less feasible, and notably 
services, labour bottlenecks act as a major barrier to 
productivity gains [6].  Workers struggle to address 
rapid developments in digital technologies & AI and 
challenges related to green transition such as energy 
efficiency, or to respond timely to health crises. 

Skills importance on competitiveness 

Unmet demand for skilled staff is now a major 
barrier for businesses and a key challenge to 
the EU’s competitiveness.  In a dynamic and 
innovative economy, temporary gaps between the 
demand and supply for specific skills are to be 
expected. Ideally, businesses can address this, either 
by training their own employees, or by hiring 
newcomers who have the required skill sets. Doing 
so is becoming increasingly difficult, negatively 
impacting growth. According to the 2025 European 
Investment Bank (EIB) Investment Survey, 79% of 
companies in the EU experience a lack of skilled 
staff as a barrier to investment [7], up from 67% in 
2016 [8].

Figure 1. Importance of issues and challenges faced by firms, by size, 2024 

 

Source: Survey on Access to Finance of Enterprises (European Central Bank) 

 

 
6 Evidence presented in this brief will be mainly on shortages. 

7 Employment rate [tipslm100] 

 

8 Employment rate by age [tepsr_wc110__custom_20591807] 

9 See [3].  
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https://ec.europa.eu/eurostat/databrowser/bookmark/740b709f-8a55-4d16-8229-9816ecabff9b?lang=en&createdAt=2026-03-18T10:42:08Z
https://ec.europa.eu/eurostat/databrowser/bookmark/5f6fc803-144b-4559-9f3d-13d1f48fa62b?lang=en&createdAt=2026-03-18T10:45:37Z
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Finding adequately skilled personnel, including 
managers, currently features among the most 
widespread challenges that companies are facing 
(Figure 1). A 2025 flash Barometer shows that small 
and medium-sized enterprises consider that 
retaining or hiring skilled staff is the main obstacle 
to their growth (Figure 2, [54, 55, 56]). 

Figure 2. Barriers to future growth for SMEs envisaging 
growth, top 5 potential barriers10 

Source: Flash Eurobarometer 559. Startups, scale-ups and entre-
preneurship. Reference period: February – April 2025  

Looking ahead, EU head-quartered companies 
generally expect it to become more difficult to hire 
skilled workers over the next five years. This 
contrasts with more positive expectations 
elsewhere11. 

A sizeable share of the workforce is 
experiencing skills mismatches. In the European 
Jobs and Skills Survey from 2021, only 45% of adult 
employees considered that they can use their 
knowledge and skills in their main job to a great 
extent12. In 2024, the European Working Conditions  

Survey found that, overall, 76% of workers report 
opportunities to learn new things, but only 44% 
report having enough opportunities to use their skills 
and knowledge in their work [11]. 

In the Labour Force Survey of 2024, 76.3% of young 
people in the EU considered their skills to broadly 
match those needed in their current job. Nearly one 
in five (18.7%) report themselves to be ‘over-skilled’. 
By contrast, one in twenty young people (5%) 
consider their skill levels to be below what is needed 
in their job. The largest skills mismatches are 
reported for ‘elementary occupations’. 

 
10 SMEs envisaging growth could select multiple barriers, from a list of 
ten. 

11 See [9] 

Figure 3. Opportunities to use and develop skills at work, 
by occupation, selected items, EU-27 (%) 

 
Source: Eurofound, European Working Conditions Survey 2024, 
First findings. 

Skills mismatch is lowest – but still substantial - 
among young professionals (Table 1), likely because 
of specific qualification requirements in many of 
these occupations. 

Table 1. Self-reported skills match with job requirements 
among young people (age 15-34); 2024 

Occupations match  above 
job 
requirem
ents 

below 
job 
requirem
ents 

Total 
- Managers 
- Professionals 
- Technicians & associate 
professionals 
- Clerical support workers 
- Service and sales workers 
- Skilled agricultural, 
forestry and fishery 
workers 
- Craft and related trades 
workers 
- Plant, machine operators 
& assemblers 
- Elementary Occupations 
- Armed forces occupations 

76,3% 
82,3% 
87% 

81,8% 
 

72,8% 
68,7% 
74% 

 
 

80,1% 
 

70,5% 
 

60,5% 
80,7% 

18,7% 
13,4% 
9,9% 

14,3% 
 

22,5% 
25,7% 
19,1% 

 
 

13,8% 
 

23,3% 
 

32% 
N/A 

5% 
4,3% 
3,1% 
3,9% 

 
4,7% 
5,6% 
6,8% 

 
 

6,2% 
 

6,2% 
 

7,6% 
N/A 

Source: Eurostat, based on EU Labour Force Survey 2024, ad hoc 
module on young people in the labour market [lfso_24match11] 

 

12 For the other 55%, part of their knowledge and skills is underutilised, 
as they can only use it to a moderate (41%) or small extent (10%), or 
not at all (4%). Source: [10] 
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Addressing skill alignment gaps, in particular those 
that are related to digital, green and STEM related 
skills, is key to the competitive position of the EU. 
This requires that these skill gaps can be measured 
timely and multidimensionally (geographical, 
occupational, sociodemographic, …). 

Skills are multidimensional and rapidly changing, so 
skills intelligence requires harmonised taxonomies, 
richer and more frequent data and improved data 
linkages. Accurately measuring skills shortages at a 
sectoral, regional or occupational level in the EU is 
challenging because skills related data are 
fragmented and may fail to capture the 
multidimensional skills employers need13.. Online job 
advertisements and employer surveys are two 
frequently used sources of demand. Yet, neither is 
perfect and are difficult to reconcile and compare 
due to different timelines and approaches. Supply 
measures — education and training offer, 
qualifications, tests, attracting talent from abroad — 
vary across EU countries and miss informal, on-the-
job skills. Timing, frequency, and small samples at 
fine occupational levels yield unreliable, often 
outdated snapshots. Privacy and administrative 
constraints often prevent linking education, 
employment, and vacancy data for accurate person-
level matching. 

2. Skills mismatches 

As a result of the difficulty to measure skills gaps 
directly, indicators of current or existing skills 
shortages have been developed. Section 2.1. 
discusses existing occupation shortages14 while 
Section 2.2. identifies occupations currently in high 
demand. 

2.1. Existing Occupation Shortages 

Several occupation shortage indicators for the EU 
exist, with different levels of detail and frequency. At 
the most detailed occupational level, the most 

 
13 For instance, the ESCO taxonomy does not apply to education: a 
harmonized skills taxonomy is needed allowing to map skills acquired 
through education with skills needed by employers for different 
occupations. 

14 A shortage implies that demand is structurally higher than supply, not 
necessarily implying that demand is high, possibly with a matching high 
supply. 

15 As in [12]. This report presents data on shortages and surpluses in 
2024 for 436 occupations (ISCO 4 digit) from all EU27 and EFTA 
countries, relying on the EURES National Coordination Offices (NCOs), 
complemented by additional quantitative and qualitative sources. 

widespread shortage occupations15 across EU 
Member States in 2024, according to European 
Employment Services (EURES), were several specific 
skilled trades (welders, electricians, plumbers, 
carpenters, metal workers, butchers, bakers, 
fishmongers, car mechanics, spray painters, 
agricultural machinery mechanics), health-related 
occupations (care workers, specialist and general 
medical practitioners, physiotherapists, pharmacists, 
dentists) and some services occupations (cooks and 
waiters, truck/bus/tram drivers).  

Looking at broader categories of occupations, 
employers’ organisations and companies surveyed 
by BUSINESSEUROPE [13] in 2023 identified 
particularly acute shortages for technical professions 
(especially mathematics and IT), engineering related 
professions as well as customer service-oriented 
roles. The Flash Eurobarometers 529 and 537 flag, 
in 2023, shortages for (associate) professionals, 
customer care experts and technicians16.  

In a similar vein, small and medium-sized 
enterprises have indicated that technicians (such as 
lab workers and mechanics) are the job role facing 
the most skill shortages [14]. The broad categories 
of experts in customer care, research and 
development, as well as information technology face 
substantial skills shortages as well. A fairly large 
residual category of ‘other job roles’ points to a high 
degree of diversity in job needs.     

Addressing labour shortages in specific 
occupations may require improved working 
conditions and addressing gender 
stereotypes17. For specific occupations or sectors, a 
lack of labour supply may be linked not just to skills 
but to health and safety hazards, job strain, low 
wages, prospects for career advancement, irregular 
working hours, seasonal work, temporary or atypical 
work contracts18. In addition, persistent labour 
shortages tend to concentrate in either female-

16 The methodology and data sources used in the EURES/ELA report are 
different from those of BUSINESSEUROPE and Eurobarometer. 

17 Another avenue to tackle labour and skills shortages is by attracting 
and retaining skilled third-country nationals. 

18 See [15] and [16]. https://employment-social-
affairs.ec.europa.eu/document/download/82975aa7-bdd6-4a64-b3e3-
82433901f8f7_en?filename=Quality-Jobs-
Roadmap_Communication_2025.pdf 

https://employment-social-affairs.ec.europa.eu/document/download/82975aa7-bdd6-4a64-b3e3-82433901f8f7_en?filename=Quality-Jobs-Roadmap_Communication_2025.pdf
https://employment-social-affairs.ec.europa.eu/document/download/82975aa7-bdd6-4a64-b3e3-82433901f8f7_en?filename=Quality-Jobs-Roadmap_Communication_2025.pdf
https://employment-social-affairs.ec.europa.eu/document/download/82975aa7-bdd6-4a64-b3e3-82433901f8f7_en?filename=Quality-Jobs-Roadmap_Communication_2025.pdf
https://employment-social-affairs.ec.europa.eu/document/download/82975aa7-bdd6-4a64-b3e3-82433901f8f7_en?filename=Quality-Jobs-Roadmap_Communication_2025.pdf
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dominated jobs (e.g., nurses or cleaners) or male-
dominated jobs (e.g., ICT specialists, technicians)19.   

2.2 Occupations in high demand 

Many shortage occupations are those that are 
most sought after by employers: they are in 
high demand20. This can be driven by technological 
advancement, changing consumer preferences and 
economic expansion. Several indicators of high 
demand pressure exist.  

2.2.1 Online Job Advertisements (OJAs) 

Data on Online Job Advertisements (OJAs) may 
offer valuable insight about which occupations 
are the most sought-after right now21. Two 
main datasets on OJAs in the EU exist: SKILLS 
OVATE provided by Eurostat/CEDEFOP through the 
Web Intelligence Hub (WIH) and LinkedIn that offers 
aggregated data extracted from the LinkedIn 
platform. The evidence below summarises the 
findings regarding the occupations in highest 
demand based on OJAs data:  

Figure 4. Top 10 highest vacancy rate occupations in the 
EU 2024 (Experimental Statistics) – ISCO 3-digit level 

 
Source: Eurostat (online data code: jvs_a_isco3_r1). Note: The 
data excludes Denmark.  
 

Employer demand is highly concentrated in a narrow 
core of engineering, ICT and business-administrative 
professionals (Eurostat/Cedefop/EURES data, see 
figures 4 and 5), while there is also a widespread 

 
19 See [17] and [12]. 

20 Although shortage occupations and occupations in high demand are 
often positively correlated, this is not always be the case: the demand 
for a profession can increase rapidly, yet sufficient qualified workers 
meet the demand, to prevent shortages from occurring. 

21 OJAs (WIH or LinkedIn) are not representative of all available jobs in 
the labour market. For instance most of the postings in installation and 
maintenance of clean energy or construction professions related to 
energy efficiency are not. See more on this on [18]. 

demand for retail, hospitality, and manufacturing 
and logistic roles.  LinkedIn data (Table 2) show that 
the most sought-after jobs advertised online are 
highly specialised skilled positions.  

Figure 5. Top online vacancies Cedefop Skills 
OVATE/EURES (Q3 2024-Q2-2025) – ISCO 3-digit level  

Source: CEDEFOP – skills online vacancies – ELA/EURES/ Demand 
Occupations 

 

Table 2. Occupations in high demand - LinkedIn22 

LinkedIn statistics (2024) 

• Energy and Sustainability jobs (Energy, broker, 
Sustainability manager, Sustainability specialist, 
Energy manager) in Italy, Spain, France, Germany.  

• Data Technology jobs (i.e., Cloud engineer, data 
engineer, Data steward, Artificial intelligence 
officer) in Italy and the Netherlands 

• Growth roles (Business development manager or 
officer) in Italy and France 

• Security-related jobs (Cyber security analyst and 
Security operation analyst) in Italy and Germany 

Source: LinkedIn23  

Online Job Advertisement Data also show 
evidence of the impact of the twin transition: 
energy & sustainability jobs (LinkedIn) and data 
technology/ICT jobs (Figures 4 and 5) are among the 
occupations in highest demand. 

22 LinkedIn summarises results related to the 5 occupations with the 
highest growth in 5 EU countries (France, Germany, Italy and the 
Netherlands),but does not follow any standard occupational 
classification (e.g. ISCO). 

23 LinkedIn active user base is reported as around 55million (2025) (of 
160 million accounts EU) and differs significantly by country and by age 
group (60% are under 34), and is more popular among university-
educated. https://news.linkedin.com/about-us#  

0.0% 2.0% 4.0% 6.0% 8.0% 10.0%

Sales, marketing and development managers

Manufacturing labourers

Other clerical support workers

Other sales workers

Artistic, cultural and culinary associate professionals

Transport and storage labourers
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Business services agents

Other stationary plant and machine operators

Engineering professionals (excluding
electrotechnology)
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Administrative and specialised secretaries
Heavy truck and bus drivers

https://news.linkedin.com/about-us
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2.2.2 Fast-growing occupations 

Occupations for which the demand grows at a fast 
pace may identify current and future bottlenecks as 
the supply of skills may not be able to satisfy the 
increased demand.  Table 3 reports the 10 fastest 
growing occupations in the EU between 2023 and 
2024, based on EU Labour Force Survey (EU-LFS)24 
data. The results mirror those found for online job 
advertisements (OJAs) with a prevalence of 
professional occupations, often related to ICT. Also 
consistent with Eurostat’s OJAs, some occupations 
with lower qualification requirements are on the rise.  

It seems that engineering & ICT related professions 
are both in high demand and experience shortages. 
The same is true for health professionals, personal 
care and food preparation workers. Managerial 
occupations are highly demanded but appear to 
have sufficient supply to match the demand. On the 
contrary several specific skilled trades (e.g. welders, 
electricians) and some services occupations such as 
drivers are in shortage even if demand is not 
particularly high.

 

Table 3. Ten fastest growing occupations (ISCO 2 digit) – 2023-2024 averages (rank in brackets) 

Professional occupations  Elementary occupations  Service and sales 
occupations 

Managerial occupations 

• Armed Forces Offic-
ers (1) 

• ICT professionals (2) 
• Business & admin-

istration profession-
als (3) 

• Science & engineer-
ing professionals (5) 

• Health professionals 
(7) 

• Food Preparation 
Assistants (4) 

 
 
 

• Personal and 
care workers (9) 

• Personal service 
workers (10) 

 

• Production & specialised 
services managers (8) 

• Administrative and Com-
mercial Managers (6) 

 

Source: JRC calculations based on EUROSTAT EU-LFS data

2.3 What lies ahead? 

Although addressing current vacancies is vital, it is 
critical to try to understand likely future skills 
deficits. While incorporating these projections is 
essential for effective skills and education policy, it 
must be acknowledged that such foresights are 
limited in number and characterized by significant 
uncertainty, especially in the long run. At present, 
CEDEFOP25 is the primary reference point for future 
skills gaps estimates. CEDEFOP provides a short-
term indicator of occupation demand (STAS) and a 
2035 forecast of occupations and skills gaps (LSSI).  

2.3.1 Nowcasts and short-term forecasts 

Cedefop’s STAS (Short Term Anticipation of Skills 
Trends and VET demand) aims to predict 

 
24 Obtained from EUROSTAT at the ISCO 2-digit level for 2023 and 
2024. 

25 CEDEFOP (European Centre for the Development of Vocational 
Training) is the European Union’s agency for vocational training and 
provides a wealth of skills related statistics and indicators 

employment growth in specific occupations, up to 
two years ahead based on recent employment 
trends, online job vacancies and macro-economic 
forecasts.  

Table 4. CEDEFOP STAS - Five fastest growing occupa-
tions (ISCO 2 digit) – 2026 forecast 

Professional occupations  

- ICT professionals (1) 
- Business & administration professionals (2) 
- Legal, social and cultural professionals (3) 
- Health professionals (4) 
- Science & engineering professionals (5) 

Source: STAS (CEDEFOP) 

As expected, Table 4 (2026 (now) forecast) and 
Table 3 (2023-2024) yield quite similar 
conclusions26. In its Bulletin September 2025, 

26 Note that CEDEFOP STAS does not include Armed Forces Occupations, 
while the LFS data (Table 3) do. 
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Cedefop also highlights that digitalisation and 
adoption of AI are expected to be major drivers 
of demand for ICT and engineering 
professionals.   

Employment in human-centred services is likewise 
expected to increase, partly linked to ageing. By 
contrast, employment is forecast to decrease in 
routine jobs with limited human interaction. This 
applies both to data clerks and traditional 
manufacturing, where repetitive tasks may be 
automated. 

2.3.2 Medium and long-term forecasts 

Very few projections of occupation imbalances for 
the EU exist in the medium or long run. CEDEFOP’s 
labour and skills shortage index (LSSI) forecasts 
occupational shortages by 2035 across 2-digit ISCO 
occupations27. At EU-level LSSI assigns the highest 
value to customer service-oriented roles, associate 
professionals and to building and related trade 
workers (see Table 5).  

The LSSI indicator points out that those occupations 
that are expected to be structurally in shortage a 
decade from now, involve both highly skilled 
occupations and several lower-skilled occupations.  

Taking a long-term perspective Link4Skills28, A 
Horizon Europe Project, assesses labour mismatches 
in the EU by projecting the occupational distribution 
of workers and skill-specific labour demand up to 
2060 [19]. This recent analysis highlights that while 
educational trends are expected to expand the 
supply of high-skilled workers, this will not be 
sufficient to compensate for the increasing demand 
for highly-skilled workers, particularly in knowledge-
intensive industries such as information technology, 
healthcare, and professional services. Most of these 
occupations have also been flagged by CEDEFOP’s 
short term forecast (STAS – Table 4) and high 
demand growth occupations (Table 3). Medium and 
long-term projections are sensitive to the 
introduction of new technologies or to (future) 
labour market policies.  

Furthermore, these predictions are not granular 
(limited to the ISCO 2-digit level for the LSSI, and 
only at basic, medium and high skill occupation level 
for the Link4Skills study) which may mask 
significant labor shortages within specific sub-
groups. Results are also subject to substantial 
variation across different sectors, which is not 
addressed in these studies.

 

Table 5. Main occupational shortages by 2035  

LSSI 
Indicator 

High-Skilled Occupations Medium-Skilled Occupations Low-Skilled Occupations 

3.3/4 Business & administration 
professionals 
 

Personal and care workers 
Personal service workers 
Building and related trade 
workers 

Refuse workers and other 
elementary workers 
Cleaners and helpers 
 

3/4 Health Professionals 
Chief executives, senior officials and 
legislators 
Production and specialised services 
managers 

Customer services clerks 
Assemblers 
Drivers and mobile plant 
operators 

Labourers in mining, construction, 
manufacturing and transport 
Food preparation assistants 

Source: CEDEFOP LSSI – (ISCO 2 digit)

 
27 It does so by giving equal weight to forecasted 2035 demand 
pressure, projected replacement needs and estimated future 
qualification imbalances for each occupation. Each of these three 
indicators are measured on a scale of 1 to 4 and the LSSI is the average 
of these both at Member State and at EU level. At EU-level CEDEFOP’s 
LSSI assigns the highest value (3.3 out or 4) to customer service-
oriented roles, associate professionals and to building and related trade 
workers. The projections of labour demand (employment) at sectoral 

level and labour supply (labour force) by demographic group are 
obtained using a macroeconomic model (Cambridge Econometrics’ 
E3ME). 

28 Link4Skills (www.link4skills.eu) - A Horizon Europe project focusing on 
fair skill utilization and exchanges across four continents, linking 
reskilling, automation, migration, and wage increases. 

https://www.cedefop.europa.eu/files/9202_en.pdf
https://link4skills.eu/index.php/project-overview/
http://www.link4skills.eu/
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3. Supply of skills 

Whether the occupation shortages identified above 
are fuelled by technological or by demographic 
changes, current education pipelines are not likely to 
fill many of tomorrow´s skills needs.  Persistent 
labour shortages across all skill levels, from basic to 
high-end skills, stem from a lagging supply of skills, 
ultimately undermining productivity and the 
competitiveness of the EU. In addition, strengthening 
the skills supply chain is essential to navigate the 
green and digital transitions. 

3.1 The Case for Strengthening Skills Across 
the EU 

The EU has seen declines in achievements on basic 
skills, both among children and adults. Based on 

PISA 2022, the percentage of 15-year-olds in the EU 
that are low achievers in reading, mathematics, and 
science has increased and is higher than in Japan, 
South Korea, the United Kingdom, Canada and the 
US.  Thus, a substantial proportion of EU students 
fail to reach a minimum required level of proficiency 
in these domains that is needed to fully participate 
in society. Enhancing individuals’ basic skills also 
makes them less vulnerable when job requirements 
change. EU-wide, the share of adults with low skills 
in both numeracy and literacy29 is estimated at 
around 20%. This calls for strong educational 
foundations (as indicated in the Union of Skills) as 
well as targeted up- and reskilling opportunities. It 
should be stressed that the uptake of adult learning 
activities varies widely across the EU (Figure 6).

 

Figure 6. Adult learning uptake   

 

Source: Education and Training Monitor based on Eurostat (EU Labour Force Survey 2024 [trng_lfs_17], Adult Education Survey 2022 
[trng_aes_100]), OECD (Survey of Adult Skills 2023) 

 

There is a substantial cost to missed 
opportunities due to low skill levels. According 
to the OECD, without effective action, the decline in 
basic skills could slow down overall productivity in 
some developed countries by around 3% in the long-
term [20]. Investing in basic skills development is 
therefore crucial. A recent UNESCO report estimates 
that, by 2030, European countries’ GDP would be 
between 8% and 10% higher than the current 
projections if all people had a sufficient level of 
basic skills.30  

 
29 Based on the OECD PIAAC 2023 Survey, as reported in the Education 
and Training Monitor 2025. 

In education and training, additional efforts 
are needed to strengthen basic skills, promote 
equity and well-being. This can be done by 
keeping grade repetition to a minimum, by limiting 
grouping of students by ability, and by delaying 
curricular tracking [21, 22].  Addressing teacher 
shortages will be key to reinforcing the development 
of these foundational skills. In 2024, around one in 
five teachers worked in schools facing a shortage of 

30 UNESCO, OECD and Commonwealth Secretariat (2024). The Price of 
Inaction: The global private, fiscal and social costs of children and youth 
not learning. 
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qualified teachers, limiting quality instruction31. 
Among adults, participation in learning is too low 
overall (39.5% in 2022), and particularly so for 
vulnerable groups, including the unemployed 
(26.8%), those who are outside the labour force 
(23.7%), or with low educational attainment (18.4%).   

Higher skills levels associated with quality 
investment in education are important drivers 
of economic growth and competitiveness for 
EU economies. Research shows that modernised 
curricula, enhanced teacher training and working 
conditions, and better integration of advanced 
technologies in classrooms could lead to more 
flexible learning models, better preparing students 
for an evolving job market and ultimately 
contributing to a more skilled and adaptable 
workforce [25].  Enhancing skills in the fields of 
science, technology, engineering, and mathematics 
(STEM) across all education levels is crucial to tackle 
these issues 

Still, there remains a lot of untapped potential. 
In 2024, 51 million working-age adults were 
outside the labour force32. Low labour force 
participation is driven by a combination of skills 
related33 (language barriers; low educational 
attainment) and other reasons (health issues; 
caregiving). In addition, 12 million people in the EU 
were unemployed in 2024 (without work, available 
to work, and actively seeking employment), and 6.5 
million people were underemployed, i.e. part-time 
workers wanting to work additional hours [27]. 

On average, 9.4% of young people aged 18–24 have 
attained at most a lower secondary level of 
education, representing a significant loss of 
potential, which complicates reskilling and upskilling. 
This share is even higher (20.4%) among individuals 
with a migrant background.  

The effectiveness of upskilling and reskilling 
initiatives also depends importantly on the 
willingness of public and private enterprises to invest 
in adult learning and the data on company 
sponsorship of employee training show important 
differences between Member States (Figure 7). 

 
31 Source: In the 22 participating EU Member States in TALIS 2024 [23]. 
In response to teacher shortages, education systems have taken a 
variety of measures, and many have introduced alternative pathways 
into teaching, including the recruitment of second-career teachers [24, 
53]. 

Figure 7. Enterprises sponsoring training (%) – 2020 

 
Source: Key indicators on VET | CEDEFOP, based on Eurostat 
Continuing Vocational Training Survey 

3.2 Science, Technology, Engineering and 
Mathematics (STEM) 

Science, Technology, Engineering and 
Mathematics are key to innovation and 
competitiveness. Skills in the fields of STEM are in 
high demand, given the rapid developments in the 
areas of digital technologies, artificial intelligence, 
challenges related to green transition, energy 
efficiency, or the need to respond in a timely manner 
to global health crises. Insufficient supply of relevant 
skills to address and successfully face these and 
other challenges may hinder Europe’s economic 
development and competitiveness. The quality of 
research and a specialisation in STEM subjects are 
the primary drivers through which universities 
impact positively on regions’ economic development 
[28].  

While there is currently no official ‘STEM’ 
classification of professions, several of the 
occupations in shortage or high demand plausibly 
relate to these fields. The granular analysis in the 
previous sections points to specific occupations in 
high demand and/or with shortages. These include 
both crafts and technicians occupations, as well as 
in engineering and ICT. While the labor market 
demand for science and mathematics professionals 
is less pressing, it is important to focus on these 
areas early on (at the school level) as they are 
needed in their own right and foundational to 
engineering and technology skills. 

32 See [26]. 

33 Other important reasons are health issues; caregiving, and the lack of 
recognition of study qualifications and learning periods completed 
abroad. 
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STEM studies also pay off in terms of earnings. 
Estimates show that those graduating from STEM 
tertiary education are more likely to be at the top of 
the salary scale than their non-STEM peers. In fact, 
61.9% of recent STEM graduates across the EU in 
2022 were among the 40% of employees with the 
highest salaries, measured as the gross monthly 
payment from the main job [29].  

The supply of STEM34 graduates in the EU has 
increased overall in recent years, but lags 
behind certain other parts of the world. In 
medium-level vocational education and training 
(VET), there were 11.8 graduates in STEM fields per 
thousand young people in 2023, having fluctuated 
since 2015, when it was 10.3. The EU had 14.3 
STEM tertiary graduates per thousand 20-34-year-
olds in 2023. This ratio has increased steadily since 
2015 (12.0)35, but shortages persist. When 
compared with other large, advanced economies36, 
for STEM tertiary graduates, the EU has a higher rate 
than the US (13.1), but below the UK (17.9) and 
Canada (15.6)37. The comparison is less favourable 
when looking only at ICT. With a ratio of 2.6 ICT 
tertiary graduates per thousand young people, the 
EU ranks at the bottom of the distribution, while the 
UK is the best performing country in this respect 
(4.6)38.  

Enrolment in STEM fields (both VET and tertiary) has 
not increased markedly in recent years, despite 
strong demand in the labour market. Students who 
are currently enrolled are within a few years of 
completing their studies and entering the labour 
market. Current enrolment trends in STEM programs 
are indicative of the STEM skills supply in the near 
future and suggest that the gap between demand 
and supply may widen further for some professions 
and countries. In medium-level VET, the share of 
pupils enrolled in STEM fields has fluctuated around 
36% in recent years. Engineering, manufacturing and 
construction is the largest STEM subfield in VET, not 
just across the EU on average39 but in almost all EU 
Member States. In tertiary education, 26.9% of 

 
34 STEM fields encompasses ‘natural sciences, mathematics and 
statistics’, ‘information and communication technologies’ and 
‘engineering, manufacturing and construction’ as defined in [30]. 

35 This rise is explained by an increase in the number of STEM graduates 
(+11.0%) balanced by a drop in the young population (-6.3%). For more 
details on all figures cited here, pls. consult the Monitor Toolbox. 

36 The comparison is based on the UNESCO/OECD/Eurostat (UOE) joint 
administrative data collection (2023 figures). Japan is excluded because 
data on ICT tertiary graduates are not available. Comparable data for 

students are enrolled in STEM fields,40. More than 
half of the EU STEM students study ‘engineering, 
manufacturing and construction’, a quarter ‘natural 
sciences, mathematics and statistics’, and one in five 
ICT. However, figure 8 shows that distribution varies 
across EU Member States. This is likely due to a 
country’s economic structure, as skill intensity varies 
across sectors and, within industry, across countries. 

Beyond enrolment, degree completion is key as well. 
According to the OECD, STEM field degrees have the 
highest rate of attrition in 2023: only 68% of 
tertiary STEM students in OECD countries completed 
their degree three years after the theoretical 
graduation year [31]. 

 

Figure 8. Share of Tertiary Students Enrolled in STEM 
Fields (2023) 

Source: Boosting STEM participation in tertiary education: a per-
sistent challenge - European Education Area  

Women are underrepresented in STEM studies, 
especially in ICT. In 2023, women only made up 
15.4% of VET students in STEM fields (compared to 
an overall average of 44.2% female students in 
medium-level VET). The rate is lowest in ICT (14.0%) 
and engineering, manufacturing and construction 
(14.6%). Only in the small VET subfield of natural 
science, mathematics and statistics is there a 
relative gender balance (45.0% female). In tertiary 
education, women make up 32.2% of students in 
STEM fields. Their underrepresentation is more 
severe in some STEM subfields: women only account 

China are not available. The comparison does not cover initial-medium 
VET due to a lack of comparable data. 

37 2022 figures. 

38 The US comes in at 3.7 per thousand young people and Canada at 3.9. 

39 In 2023, 29.1% of medium-level VET students were enrolled in 
‘engineering, manufacturing, and construction’, 6.2% in ‘ICT’ and only 
1.0% in ‘natural sciences, mathematics and statistics’. 

40  The share of STEM students varies from 13.9% in Malta to 35.5% in 
Germany. 
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for 20.3% of tertiary students enrolled in ICT, and 
27.7% of those studying ‘engineering, 
manufacturing and construction’. By contrast, the 
field of ‘natural sciences, mathematics and 
statistics’ is much more gender balanced: women 
constitute 51.5% of tertiary students enrolled41. 

One key question is how ‘STEM’ workers can be 
reskilled to match demand in different occupations, 
in line with local labour market demand. While 
software developers and civil engineers are both 
considered in the broad field of STEM, the job-
specific skills are quite distinct. The same applies to 
many of the technical occupations in the STEM 
fields, including electricians, welders and flame 
cutters. Further data analysis will be needed here. 

4. Spotlights on occupations and 
sectors that are key to Europe’s 
competitiveness and preparedness 

4.1 Artificial intelligence (AI) 

Artificial Intelligence, as a key enabling 
technology, is crucial to the EU’s future 
competitiveness. “Artificial Intelligence (AI) makes 
use of computer science to create systems capable 
of simulating human-like capabilities such as 
reasoning, problem-solving and learning.  Among 
other things, AI systems automate repetitive tasks, 
reduce human error and process data faster. All 
these improvements boost productivity and 
competitiveness, while enabling quicker and better 
decision-making, across all sectors”.42 

In recent years, AI models have proliferated, 
with applications growing across sectors and 
companies in the EU.  The number of start-up 
companies in the EU developing core AI models 
increased from practically zero in 2010 to nearly 
3,000 by 2024. Over the same period, the number of 
start-ups applying AI models across different 
technological and industrial sectors grew from 
around 1,000 to 8,000.43 As of 2025, nearly one in 

 
41 Source: [29], based on UNESCO-OECD-Eurostat data. 

42 https://digital-strategy.ec.europa.eu/en/policies/artificial-intelligence  

43 Data from Dealroom, referenced in report by Step Up Startups 
Consortium [32]. 

44 Source: Eurostat, referring to enterprises with at least 10 employees. 
See Artificial intelligence by size class of enterprise [isoc_eb_ai] 

45 Source: Eurostat, Artificial intelligence by NACE Rev. 2 activity 
[isoc_eb_ain2__custom_20088577]. 

five enterprises44 in the EU apply artificial 
intelligence tools (19.95%, up from 8% in 2021). The 
use of AI tools by enterprises45 is still limited in 
construction (10.8%) and manufacturing (17.3% of 
enterprises); but much more widespread in 
professional, scientific and technical activities 
(40.4%) and in ICT (62.5%). One in five workers46 in 
the EU uses AI tools for work (21.5% in 2025); very 
few in manual occupations (5.1%), but substantially 
more in non-manual occupations, including the 
armed forces (27.0%) and particularly in ICT 
(57.1%).  

Artificial Intelligence is creating new skills 
demands for workers. Artificial Intelligence skills 
range from basic AI literacy (non-technical 
familiarity and ethical and informed engagement); 
over software and data proficiency (technical 
professionals using basic AI methods), up to 
advanced AI research and engineering (developing 
models or other advanced AI techniques). An 
analysis of online job advertisements suggests that 
demand for AI skills has increased for all three 
‘tiers’, with the bulk of demand located in the middle 
section.  Workforce profile data suggest that in this 
middle tier, demand is relatively well matched by 
supply. By contrast, both the most basic and 
advanced AI tiers are at higher risk of shortage, 
albeit with substantial variation across countries.47 

AI may render certain skills – and possibly jobs 
- obsolete through task automation. In 2024, 
some 15% of employees feared losing their job 
because of AI technology over the next five years. 
The fear of replacement is highest among workers in 
routine, precarious, middle-skill jobs and in contexts 
where mostly computerised machinery is deployed 
[33]. By 2035, Cedefop’s Skill Forecast projects 
significant job creation linked to AI in research and 
development and ICT, key sectors for its 
development and deployment. In other services and 
in manufacturing, the forecast projects a negative 
employment impact of AI through productivity gains. 

46 Eurostat: Individuals - use of generative AI tools 
[isoc_ai_iaiu__custom_20110366] 

In [33], 28% of adult workers across 11 EU Member States reported that 
an AI tool or system is used in their workplace, by themselves or by 
colleagues. The JRCs AIM-Work Survey [34] suggests that 20% of 
workers used AI weekly, and 30% over the last 12 months. 

47 See [35] 

https://digital-strategy.ec.europa.eu/en/policies/artificial-intelligence
https://ec.europa.eu/eurostat/databrowser/bookmark/9aa4f755-0b03-4eb2-bd60-8566c9de2bad?lang=en&createdAt=2026-02-12T14:58:58Z
https://ec.europa.eu/eurostat/databrowser/bookmark/582c9476-bdbd-414a-b3f6-698fb0306b45?lang=en&createdAt=2026-02-12T15:21:40Z
https://ec.europa.eu/eurostat/databrowser/bookmark/582c9476-bdbd-414a-b3f6-698fb0306b45?lang=en&createdAt=2026-02-12T15:21:40Z
https://ec.europa.eu/eurostat/databrowser/bookmark/25859b20-c31d-4845-b7a9-a38e7fa8acd0?lang=en&createdAt=2026-02-14T13:15:18Z
https://ec.europa.eu/eurostat/databrowser/bookmark/25859b20-c31d-4845-b7a9-a38e7fa8acd0?lang=en&createdAt=2026-02-14T13:15:18Z


 

Page 13 / 20 

Fewer workers will be needed to produce the same 
output [36].  

Still, for specific occupations, automation of 
tasks and employment growth coincide. A recent 
analysis for Europe suggests that certain 
occupations that are in principle most exposed to AI 
automation (including finance and legal 
professionals, numerical clerks) have also shown 
resilient employment growth (2010-2022). AI may 
assist rather than replace humans in these roles, at 
least for now. This impact of AI on employment does 
vary across Member States. Countries with more 
robust innovation systems overall benefit most from 
employment, indicating the importance of 
‘absorptive capacity’ [37]. 

The mere fact that AI could perform certain 
tasks does not automatically imply that 
workers become redundant. A recent science for 
policy brief by the JRC compares the theoretical AI 
Occupational Exposure index [38] with actual 
attempts by start-ups to automate jobs (through an 
AI Start-up Exposure index) [39]. While cognitive and 
clerical occupations are theoretically most exposed 
to AI substitution, actual exposure to AI investments 
varies significantly. For instance, judges and 
pediatricians score high on potential exposure but 
see limited real-world substitution efforts. Key 
factors are the nature of tasks and ethical or social 
considerations. Reskilling pathways exist within 
clusters of jobs with similar skill profiles, but 
different exposure to AI replacement. For example, 
general office clerks — highly exposed — could 
transition to roles like tax preparers, which show low 
substitution risk. Skill differentiation within 
occupations also mitigates exposure, suggesting that 
transversal competencies may enhance workers’ 
resilience against automation.  

There have been some concerns that AI may 
affect hiring, specifically for entry-level 
positions. In the United States, a recent decline in 
entry-level hiring was observed in AI-exposed 
sectors, where recruitment for junior roles declined 
by roughly 16 per cent (while those who used AI to 
augment skills saw growing employment) [40]. In 
professional services (including law, consulting), a 
‘talent pyramid model’ is said to consist of large 
base of mostly young graduates, who start their 

 
48 Financial Times (2025), Top consultancies freeze starting salaries as 
AI threatens ‘pyramid’ model; The great graduate job drought 

trade through relatively standardised tasks. Workers 
gradually learn more transversal skills, including 
management skills, throughout their career. 
Anecdotal evidence on recent hiring at entry level 
might suggest that these routine tasks are being 
automated, with the talent pipeline drying up48. Still, 
there are a few confounding factors: the 
proliferation of AI tools that could automate such 
work largely coincided with a more general 
slowdown in labour market demand. Therefore, 
longer-term effects on hiring and career 
development remain uncertain.49 

While education offers for ICT specialists are 
adapting to increased demand for AI skills, 
other fields may be lagging behind. The JRC 
examined job advertisements for ICT specialist 
occupations (2020-2023), alongside course 
descriptions for IT, both at Master’s level and shorter 
courses (2024-2025). AI related job demand is 
highly concentrated in software and applications 
developers and analysts occupations (62% of AI-
related OJAs) and database and network 
professionals, with strong AI specialisation in 
systems analysts. The most in-demand job profiles 
in relevant online job ads were AI/Machine Learning 
Engineering, followed by Data Analysis, Data 
Engineering, and AI/ML Development.  The education 
and training offer’s content is dominated by Machine 
Learning, especially in short courses, with notable 
attention to AI ethics. Generative AI remains 
marginal. Most programmes that feature AI topics 
are offered in the ICT field, but relevant provision – 
although less intensive - also exists in Engineering, 
Business, administration and law, and other 
disciplines. While AI-related education and training 
offer and ICT specialist jobs demand are broadly 
aligned, limited AI integration in the academic offer 
of non-ICT fields and in emerging technologies may 
lead to future skills gaps in some sectors. (e.g. 
health, agriculture, social sciences) [42]. 

Artificial Intelligence can reshape how 
individuals learn, reskill, and solve problems.  
One of the main potential advantages of generative 
AI is personalised learning, through adaptive 
educational simulations [44]. AI tools can in theory 
provide ‘anxiety-free’ learning environments, 
especially for low-proficiency learners [45]. Similarly, 
generative AI can potentially support student 

49 Financial Times (2025) The AI Shift: What millions of job ads reveal 
about AI displacement; European Central Bank (2026) [41] 

https://www.ft.com/content/2b15601b-8d02-4abe-a789-7862874042be
https://www.ft.com/content/2b15601b-8d02-4abe-a789-7862874042be
https://www.ft.com/content/c89496b1-bc8d-425e-b86b-ec89402410e4
https://www.ft.com/content/7fbc1871-2b84-4973-813b-b48a1c097a69
https://www.ft.com/content/7fbc1871-2b84-4973-813b-b48a1c097a69
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learning, but only if used appropriately and with 
pedagogical outcomes in mind. It can also support 
teachers with automating some administrative tasks, 
such as the preparation of lesson plans.  According 
to some studies, AI tutors enable students to learn 
twice as much in less time compared to traditional 
methods [46]. At the same time, gains from AI-
based tutoring might be short-lived [47] and lead to 
underperformance when support is subsequently 
removed.  

While the short-term benefits of generative AI 
on learning are relatively clear, longer-term 
effects remain uncertain. Excessive reliance on 
such tools may, over time, erode cognitive 
development, including critical thinking. Indeed, some 
of the existing evidence suggests that AI might have 
a detrimental impact on critical thinking skills50 and 
make students cognitively lazy51.  More generally, 
positive impacts from the use of AI in education on 
task performance are often mistaken for deeper 
learning, which is not necessarily the case [50]. The 
trade-off between short-term gains and long-term 
pains calls for careful integration of AI into 
education and training to make sure that it does not 
lead to detrimental educational outcomes and it 
improves the supply of skills. 

4.2 Defence 

Defence is essential for ensuring security and 
strategic autonomy. In a challenging geopolitical 
and security environment, EU Member States are 
planning to increase their investments in defence. 
This includes both an expansion of military armed 
forces, as well as increased expenditure on defence 
(manufacturing and services). The defence industry 
offers opportunities for EU competitiveness, if 
investment in EU production were to increase (from 
less than 50% of spending on defence in 2023) and 
concentrate in high-productivity segments [51]. 
Technological innovation in the defence sector is 
known to spill over into civilian applications (as was 
the case in the past for the Internet or satellite 
navigation systems), which may generate broader 
productivity gains over the medium- to longer term.  

The defence industry has been facing skills 
shortages, with unmet demand both for 
specific and more transversal skills. A detailed 

 
50 See for example [48]. The study found a significant negative 
correlation between the frequency of AI usage and critical thinking 
abilities. 

mapping of the skills for the European defence 
technological and industrial base [52], undertaken in 
2019, revealed a large amount of unmet demand 
for skills. In the highly specialised, military-specific 
segments (including weapons systems) the most 
niche skills can be provided through military 
educational institutions. Still, a lot of this knowledge 
was acquired through internal company training and 
mentoring. A long period of low demand and ageing 
workforce are said to have atrophied the skills base 
to some extent, which would require some time to 
rebuild, also given the long lead times for military 
equipment. Second, in view of technological change, 
the defence industry faces growing demand for 
more transversal STEM skills. Some of the main 
demands include advanced manufacturing and AI, 
cybersecurity, electronics, software engineering, 
radar system engineering and manufacturing cost 
management. These also are in demand for civilian 
and other sectors, and they may as such be provided 
through civilian universities and education and 
training centres. Third, the defence sector also faced 
unmet demand for more general skills and job 
profiles, including project management, marketing 
and sales positions. In the latter two segments, the 
defence industry may have had specific difficulties 
recruiting workers due to the low attractiveness and 
low demand prior to the recent expansion.  

Figure 9. Evolution of Job hirings in EU Defence industry 
vs overall economy

 

Source: Indeed database, chart presented in the Commission’s 
2026 Macroeconomic Report. 

Online job vacancy data (see Figure 9) show to what 
extent hiring in the EU defence industry has 
increased in recent years, decoupling from the 
broader labour market. In defence, there has been 
particularly high demand for specialised engineers, 
IT and software experts, and technicians involved in 

51 [49] found evidence of potential dependence on AI, which could lead 
to metacognitive ”laziness”, which might hinder the ability to self-
regulate and engage deeply in learning. 
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production, installation and maintenance, as well as 
metalworkers.  

The expanding defence industry might offer 
opportunities for some skilled workers that are 
displaced from the declining automotive sector. 
Specialised manufacturing workers may be 
particularly transferable, as they are sought by the 
defence industry while being shed by the automotive 
sector. By contrast, the transferability of engineers 
and ICT experts seems more limited, as they are in 
high demand in both sectors. Moreover, geographical 
barriers may limit workers’ mobility, as the defence 
industry clusters only partly overlap with regions 
facing job decline in the automotive sector. 
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Skill levels: A Deep Dive 

The most commonly used measure for skill levels on 
the demand side of the labour market is the 
occupational category (Table 6 and Figure 10). 
Occupation refers to the kind of work performed in a 
job. The concept of occupation is defined as a “set of 
jobs whose main tasks and duties are characterized 
by a high degree of similarity”.  Skill is defined as 
the ability to carry out the tasks and duties of a 
given job. For the purposes of ISCO-08, two 
dimensions of skill are used to arrange occupations 
into groups.  These are skill level and skill 

 

specialization. Skill level is defined as a function of 
the complexity and range of tasks and duties to be 
performed in an occupation.  Skill level is measured 
operationally by considering one or more of: i) the 
nature of the work performed; ii) the level of formal 
education defined required for competent 
performance of the tasks and duties involved; and 
iii) the amount of informal on-the-job training and/or 
previous experience in a related occupation required 
for competent performance of these tasks and 
duties52. 

Table 6. Skill levels on the demand side 

 
 

  2024 2024 2025 

ISCO08 occupational category Implied skill level 
(based on 
Cedefop)53 

Share of 
employment  
(age 20-
64)54 

Participation in adult 
learning  
(employees age 25-
64)55 

At least basic digital 
skills 56 
 

Managers High 5,3 43,3 76,9 

Professionals High 23,2 49,2 

Technicians and associate 
professionals 

High 16,2 39,1 

Clerical support workers Medium,  
non-manual 

9,7 28,9 

Service and sales workers Medium,  
non-manual 

15,6 26,7 

Armed forces occupations (Several ranks) 0,6 - 

Skilled agricultural, forestry and 
fishery workers 

Medium, manual 2,5 19,5 45,7 

Craft and related trades workers Medium, manual 11,2 21,3 

Plant and machine operators and 
assemblers 

Medium, manual 7,3 22,1 

Elementary occupations Low 7,9 15,7 

Total 100 33,2 60,4 

Source: See footnotes 53, 54, 55 and 56  

 

The most commonly used proxy for skills on the 
labour supply side is the highest level of 

 
52 Source: ILO ISCO, https://ilostat.ilo.org/methods/concepts-and-
definitions/classification-occupation/  

53 Cedefop Labour and Skills Shortage Index | CEDEFOP 

54 Source: Eurostat,  Employed persons by occupation and economic 
activity (NACE Rev. 2) (2008-2026) [lfsa_eisn2__custom_20766479] 

educational attainment. 'Low’ educational 
attainment commonly refers to levels below upper 

55 Source: Eurostat, Participation rate of employees in education and 
training (last 12 months) by occupation 
[trng_lfs_25__custom_20769120] 

56 Source: Eurostat, Individuals' level of digital skills (from 2021 
onwards) [isoc_sk_dskl_i21__custom_20765873] 

https://ilostat.ilo.org/methods/concepts-and-definitions/classification-occupation/
https://ilostat.ilo.org/methods/concepts-and-definitions/classification-occupation/
https://www.cedefop.europa.eu/en/tools/european-skills-index/labour-skills-shortage-index?country=BE&countryb=EU27#1
https://ec.europa.eu/eurostat/databrowser/bookmark/9ad37e5f-0e99-470c-9430-ceb7486ff3fd?lang=en&createdAt=2026-03-30T08:19:44Z
https://ec.europa.eu/eurostat/databrowser/bookmark/9ad37e5f-0e99-470c-9430-ceb7486ff3fd?lang=en&createdAt=2026-03-30T08:19:44Z
https://ec.europa.eu/eurostat/databrowser/bookmark/c9be4ac8-64aa-4873-8fc3-39408c599f1e?lang=en&createdAt=2026-03-30T09:49:24Z
https://ec.europa.eu/eurostat/databrowser/bookmark/c9be4ac8-64aa-4873-8fc3-39408c599f1e?lang=en&createdAt=2026-03-30T09:49:24Z
https://ec.europa.eu/eurostat/databrowser/bookmark/c9be4ac8-64aa-4873-8fc3-39408c599f1e?lang=en&createdAt=2026-03-30T09:49:24Z
https://ec.europa.eu/eurostat/databrowser/bookmark/27a365ba-089f-41e2-9fab-46e93abbf35c?lang=en&createdAt=2026-03-30T07:49:23Z
https://ec.europa.eu/eurostat/databrowser/bookmark/27a365ba-089f-41e2-9fab-46e93abbf35c?lang=en&createdAt=2026-03-30T07:49:23Z
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secondary education (including pre-primary and 
primary). ‘Medium’ education levels refer to upper 
secondary or post-secondary non-tertiary education. 
At this level, there is an important distinction 
between general education and vocational 
education, with the latter more closely linked to the 
labour market and specific occupations or sector. 
‘High’ educational attainment refers to tertiary 
education (including short cycle tertiary education, 
bachelor, master and PhD programmes). Equating 
educational attainment with skill levels is a 
simplification, in that it does not account for prior 
learning experiences, such as a medium-level 
vocational degree for those who subsequently attain 
tertiary education. Nor does educational attainment 
account for subsequent skills acquisition (for 
example through adult learning, up- and reskilling 
outside the formal education system). Increasingly, 
fields of education are considered important 
additional information.  
 
 
 

Figure 10. Percentage of highly-skilled employed aged 
25-6457

 
Source: Eurostat, Labour Force Survey, 2022.  

 

At a general level, educational attainment correlates 
with employment, adult learning and basic digital 
skills, as shown in Table 7 below. 

 

Table 7. Skill levels on the supply side 

 2024 2024 2024 2025 

Educational attainment Share of 
population, 
 age 25-6458 

Employment 
rate,  
age 25-6459 

Participation in 
adult learning, 
age 25-6460 

At least basic 
digital skills, 
age 25-6461 

Low: Less than primary, primary and lower 
secondary education 

19,5 59,1 12,7 33,6 

Medium: Upper secondary and post-secondary 
non-tertiary 

44,4 78,3 23,4 57,1 

    - with general orientation 9,8 73,9 28,0 - 

    - with vocational orientation 34,6 79,6 22,2 - 

High: Tertiary education (short cycle, bachelor, 
master, PhD) 

36,1 87,8 43,4 84,5 

Total 100 78,0 28,5 60,4 

Source: See footnotes 58, 59, 60 and 61 

 
57 The indicator covers people employed as managers, professionals, and 
technicians and associate professionals (ISCO 1–3). The indicator 
excludes people who gave no occupation response. 

58 Source: Eurostat, Population in private households by educational 
attainment level [edat_lfse_03__custom_20766046] 

59 Source: Eurostat Employment rates by educational attainment level 
[lfsa_ergaed__custom_20769253] 

60 Source: Eurostat, Participation rate in education and training (last 12 
months) by educational attainment level 
[trng_lfs_18__custom_20769189] 

61 Source: Eurostat, Individuals' level of digital skills (from 2021 
onwards) [isoc_sk_dskl_i21__custom_20765835] 

https://ec.europa.eu/eurostat/databrowser/bookmark/ef28aedf-d839-463c-9461-cd535136b9fd?lang=en&createdAt=2026-03-30T07:57:38Z
https://ec.europa.eu/eurostat/databrowser/bookmark/ef28aedf-d839-463c-9461-cd535136b9fd?lang=en&createdAt=2026-03-30T07:57:38Z
https://ec.europa.eu/eurostat/databrowser/bookmark/5350caa5-8d42-447a-9577-12490d54537b?lang=en&createdAt=2026-03-30T09:54:01Z
https://ec.europa.eu/eurostat/databrowser/bookmark/5350caa5-8d42-447a-9577-12490d54537b?lang=en&createdAt=2026-03-30T09:54:01Z
https://ec.europa.eu/eurostat/databrowser/bookmark/dbb19c0d-873e-4e4d-abb4-303dd8c1eb6b?lang=en&createdAt=2026-03-30T09:51:28Z
https://ec.europa.eu/eurostat/databrowser/bookmark/dbb19c0d-873e-4e4d-abb4-303dd8c1eb6b?lang=en&createdAt=2026-03-30T09:51:28Z
https://ec.europa.eu/eurostat/databrowser/bookmark/dbb19c0d-873e-4e4d-abb4-303dd8c1eb6b?lang=en&createdAt=2026-03-30T09:51:28Z
https://ec.europa.eu/eurostat/databrowser/bookmark/e0a56bf1-ea5f-486f-b3d7-f8e30bb6999d?lang=en&createdAt=2026-03-30T07:47:48Z
https://ec.europa.eu/eurostat/databrowser/bookmark/e0a56bf1-ea5f-486f-b3d7-f8e30bb6999d?lang=en&createdAt=2026-03-30T07:47:48Z
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