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What we know

Source: Goujon (American Scientist, 2023)

Level

Theories: Second 
Demographic 
Transition 
(Lesthaeghe & van de 
Kaa 1986)

Low Fertility Trap 
(Lutz, Skirbekk & Testa 
2007)

Policies:
Interventionist
Adaptationist
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Groping in the dark: Future fertility



Groping in the dark: Future fertility
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Causes of fertility decline & Variables influencing 
fertility

Biological Socio-economic & 
cultural 
(individual/community)

Political Crises

Reduced fecundity  
(age, smoking & alcohol, 
STIs, obesity, 
environmental factors, 
stress)

Country of origin
Religion/ethnicity
Social class
Labour force participation
Education
Place of residence
Marriage/cohabitation 
status
Health status
Age
Values (individualistic…)

Financial “bonuses”
Parental leave
Availability of 
daycare/preschool
Cost of living
Housing situation

Economic (financial 
crises)
Geopolitical (wars)
Environmental (disasters, 
climate change)
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“The experts highlighted the need for forward-looking analyses that explore 
different ways of activating groups that are currently under-represented in the 
labour force."

Expert Meeting with EU-Commissioner Dubravka Šuica

12 November 2025
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Who is underrepresented in the labor force?

Women, especially women with children (child penalty)

Low educated men and women

Migrants (especially from outside EU)

Older men and women
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Child penalty

About 75% of mothers of young children list family and care responsibilities as reasons for their non-
participation in the labour force” ESDE 2025
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Retirement

“Older people aged 55-64 often leave the workforce due to retirement (43%) and health issues (27%). 
Pension systems significantly affect the decision to go o working.” ESDE 2025 force” ESDE 2025
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11/25/2025

Changes in working age population, net migration and 
cohort turnover, 2015-2019

Legend: Colour gradient ranges from dark red for negative values to dark blue for positive ones 

Source: Goujon et al. (2021)
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Source: Marois et al. (2019)
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Labour force participation and education
by age and sex in the EU+UK (2014-2016)

Source: Marois and Loichinger. In: Lutz,Goujon et al. (2018)
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Projections of labor force size and labor force 
dependency ratio

Total labor force size in the European Union 
according to 6 scenarios, 2015-2060 

Labor force dependency ratio in European Union 
according to 6 scenarios, 2015-2060 

Source: Marois and Loichinger. In: Lutz,Goujon et al. (2018)



• Project wwwˌlink4skillsˌeu
• Marois and Potancokova (2025 forthcoming in Eur J Popul)
• Standard: age and sex

+ Education (Wittgenstein Center Global Population and Human Capital Projections)

+ Labor force / Immigrants-related variables (CEPAM/QuantMig)

 + Occupation by skill       
    Labor mismatches (Link4Skills)
 + Labor demand by skill

Projecting Occupational Skill Mismatch amidst 
Demographic Shifts in the EU

Link4Skills received funding from the European Union's Horizon Europe research and innovation programme 
under Grant Agreement ID: 101132476.

https://protect.checkpoint.com/v2/r02/___http:/www.link4skills.eu/___.YzJlOmlpYXNhOmM6bzo4YzJlMGViNmE0YjU0MjYxYjdiMTcyZjE2NWY3MmJkYjo3OmU5NmY6MWIyNTM0MjNiMDg5NTJiZGY5ZTQ2MjI3NTllZTgwZjhhMDZlMDkzNDRmMmI3MTE5YWJiOGZlYWRjZThjZGMyMDpwOlQ6Tg
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1. To forecast the future occupational distribution of workers in the European Union (EU27) from 2020 to 2060, 
taking into account the relationship between demographic dynamics and the demand for high-skilled, 
medium-skilled, and low-skilled jobs;

2. To assess the potential impact of policy scenarios, such as increased immigration, education reforms, and 
employer-driven initiatives, on future job vacancies and labor mismatches.

Objectives
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A mismatch occurs when the skill level of the job does not match the education of the worker, or 
when a job cannot be filled.

• Underutilized workers 
• Unemployed 
• Overqualified workers (someone with higher education than the skills required for the job)

• Job vacancies (or sometimes misleadingly labelled as labor shortage)

Mismatches
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Mismatches

Job available Occupied by…

High-skilled 
position

High-skilled worker 
(postsecondary 
education)

No mismatch

Not occupied Job vacancy = 
mismatch

Low-skilled position
Medium-skilled 
worker (secondary 
education)

Underutilized 
worker = mismatch

High-skilled worker 
(postsecondary 
education)

Unemployed

Underutilized 
worker = mismatch
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• Discrete-time dynamic microsimulation model

• Demographic dimensions: age, sex 

• Socioeconomic dimensions: educational attainment, labor force participation, occupation 

• Immigrant-related dimensions: region of birth, duration of stay, age at immigration

• Labor demand by skills is an external input used to model the occupational distribution of workers

• SAS

Link4Skills-Mic
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Standard Classification of Occupations (ISCO):

• High-skilled job (ISCO 1-Managers; 2-Professionals; 3-Technicians and Associate Professionals);

• Medium-skilled job (ISCO 4-Clerical Support Workers; 5-Service and Sales Workers; 6-Skilled Agricultural Forestry and Fishery Workers; 7-Craft 
and Related Trades Workers; 8-Plant and Machine Operators, and Assemblers);

• Low-skilled job (ISCO 9-Elementary Occupations).

• Unemployed.

Occupation module
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Eq.1  𝑙𝑙𝑙𝑙 Pr 𝑌𝑌𝑖𝑖=𝑘𝑘
Pr 𝑌𝑌𝑖𝑖=𝐾𝐾

=

𝛽𝛽0𝑘𝑘 + 𝛽𝛽1𝑘𝑘𝑆𝑆𝑆𝑆𝑆𝑆 𝑖𝑖 + 𝛽𝛽2𝑘𝑘𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 +𝛽𝛽3𝑘𝑘𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 +𝛽𝛽4𝑘𝑘𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 + 𝛽𝛽5𝑘𝑘𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴2𝑖𝑖

+𝛽𝛽6𝑘𝑘𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖  + 𝛽𝛽7𝑘𝑘 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 +𝛽𝛽8𝑘𝑘𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖

+𝜆𝜆1𝑘𝑘
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑐𝑐,𝑡𝑡

𝐿𝐿𝐿𝐿𝑐𝑐,𝑡𝑡
+ 𝜆𝜆2𝑘𝑘

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑐𝑐,𝑡𝑡 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑐𝑐,𝑡𝑡

𝐿𝐿𝐿𝐿𝑐𝑐,𝑡𝑡
+  𝜀𝜀𝑖𝑖𝑖𝑖

Occupation module

Men, people with high 
education, and older 
workers are more likely 
to occupy a high-skilled 
position

Recent immigrants, 
immigrants who did not 
arrive as children and 
immigrants from North 
and Sub-Saharan Africa 
are more likely to be 
unemployed or 
overqualified

The greater the demand for a type of job, the greater the 
likelihood of being employed in such a position.
The more workers in competition, the greater the likelihood of 
being unemployed or overqualified.

𝑙𝑙𝑙𝑙
Pr 𝑌𝑌𝑖𝑖 = 𝑘𝑘
Pr 𝑌𝑌𝑖𝑖 = 𝐾𝐾

=



• The total labor demand is calculated from a ratio to 
the population size (Cedefop estimates from 2010 to 
2019) 
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Forecasting the demand

Country Average S.D.

AT 0.52 (0.01)
BE 0.43 (0.01)
BG 0.51 (0.03)
CY 0.48 (0.04)
CZ 0.51 (0.02)
DE 0.55 (0.01)
DK 0.52 (0.01)
EE 0.49 (0.03)
ES 0.42 (0.03)
FI 0.49 (0.01)
FR 0.43 (0.00)
GR 0.42 (0.03)
HR 0.40 (0.03)
HU 0.45 (0.04)
IE 0.45 (0.03)
IT 0.43 (0.01)
LT 0.47 (0.04)
LU 0.77 (0.02)
LV 0.46 (0.03)
MT 0.48 (0.04)
NL 0.56 (0.02)
PL 0.43 (0.01)
PT 0.47 (0.03)
RO 0.44 (0.01)
SE 0.52 (0.01)
SI 0.48 (0.03)
SK 0.44 (0.02)

• Multinomial logit extrapolation of the country-specific 
distribution of demand by skill

Distribution of labor demand by skill group, observed (2010-2019) 
and predicted (2020-2060), unweighted country average

0%

10%

20%

30%

40%

50%

60%

2010 2020 2030 2040 2050 2060

High-skilled (obs.)

Medium-skilled (obs.)

Low-skilled (obs.)

High-skilled (pred.)

Medium-skilled (pred.)

Medium-skilled (pred.)



• Both the number and share of medium- and low-skilled workers are 
expected to decline rather faster than the number of jobs requiring such 
skill

 Continued expansion of higher education among younger cohorts

25

Increase in job vacancies for low- and 
medium- skilled positions
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Increase in job vacancies for low- and 
medium- skilled positions
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education of workers, European Union, 2020-2060



Other factors:

• Working conditions that do 
not meet workers' 
expectations

• A mismatch between the 
specific skills required and 
those available

• Geographic location 
mismatches

• Too high expectations from 
employers in terms of 
criteria

27

≠ Labor shortage. There will still be many 
workers who cannot find a job that matches 
their skills
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Immigration response

1. High immigration: increased by 50% from 
2025 

2. Better selection : selection of immigrants who 
are more likely both to participate in the labor 
force and to occupy medium- and high-skilled 
job

Human capital response

3. High education: odds of obtaining a 
secondary and post-secondary education are 
increased by 25% for younger cohorts 

4. Mid-career retraining: each 5-year increment 
starting in 2025, 5% of medium-skilled 
workers move from medium -skilled to high-
skilled, and 5% move from low-skilled to 
medium –skilled

5. Later retirement: the labor force participation 
rate of the 50+ population reaches the level 
observed today in Sweden

Employers’ response

6. Automation: employers invest in the use of 
technology to perform tasks or processes with 
minimal human intervention. The overall labor 
demand is gradually reduced by 15% in 2060 

7. Upskilling/reskilling : employers lower their hiring 
requirements. Workers are 25% more likely (in 
terms of odds ratio) to be hired for a job that 
requires higher skills

28

What can be done?
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Immigration policy scenarios have very little impact on the labor market overall
• higher immigration increases the number of workers, it also increases the demand for 

workers through its effect on the size of the population
• slight reduction in the share of low-skilled job vacancies
• The “better selection” scenario does not impact enough the composition of the working-

age population

Scenario

Job vacancy (%) Underutilized workers (%)

Total High-
skilled

Medium-
skilled

Low-
skilled Total High 

education
Medium 
education

Low 
education

2020 6% 7% 5% 8% 19% 27% 15% 14%

20
60

Reference 15% 8% 21% 39% 16% 20% 12% 8%

High 
immigration 15% 9% 20% 33% 17% 21% 12% 9%

Better selection 14% 7% 19% 39% 16% 20% 12% 8%
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• The “better education” and “mid-career retraining” scenarios almost completely fill the number 
of high-skilled jobs by 2060 

• increase the rate of medium- and low-skilled job vacancies

• The later retirement scenario is the only one in the group that slightly reduces the overall job 
vacancy rate (12% vs. 15%).

• the job vacancy rate is still twice as high as in 2020

Scenario
Job vacancy (%) Underutilized workers (%)

Total High-
skilled

Medium-
skilled

Low-
skilled Total High 

education
Medium 
education

Low 
education

2020 6% 7% 5% 8% 19% 27% 15% 14%

20
60

Reference 15% 8% 21% 39% 16% 20% 12% 8%

Better education 15% 1% 28% 44% 17% 20% 12% 9%

Mid-career 
retraining 15% 2% 27% 44% 16% 20% 12% 9%

Later retirement 12% 6% 16% 32% 17% 21% 13% 10%
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• The “Upskilling/Reskilling” scenario results in a slight decrease in the vacancy rate for high-skilled jobs…
• …but a higher rate for medium-skilled (24% vs. 21%) and low-skilled (42% vs. 39%) jobs

• The "Automation" scenario is the only one that leads to a drastic reduction in the overall vacancy rate…

• …but dramatically increases the proportion of workers who are 
underutilized

Scenario

Job vacancy (%) Underutilized workers (%)

Total High-
skilled

Medium-
skilled Low-skilledTotal High 

education
Medium 
education

Low 
education

2020 6% 7% 5% 8% 19% 27% 15% 14%

20
60

Reference 15% 8% 21% 39% 16% 20% 12% 8%

Automation 4% 1% 4% 23% 21% 25% 17% 17%

Upskilling/reskillin
g 15% 5% 24% 42% 15% 20% 11% 7%



• Distribution of occupations is 
heavily influenced by the 
assumptions we made about 
labor demand

• The model categorizes job 
requirements and education into 
broad skill levels (low, medium, 
high), which may overlook 
important nuances within these 
categories

• Common limitations of other 
population projection models

32

Limitations

Conclusion

• While certain policies can reduce specific mismatches, no single 
intervention closes all the gaps that emerge

• Addressing future labour mismatches will require coordinated, 
comprehensive and varied strategies that integrate demographic 
realities with evolving job demands 
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IIASA’s YSSP
Young Scientist Summer Program
https://iiasa.ac.at/early-career/yssp 

https://iiasa.ac.at/early-career/yssp 

https://iiasa.ac.at/early-career/yssp
https://iiasa.ac.at/early-career/yssp


International Institute for Applied Systems Analysis (IIASA) 
Schlossplatz 1, A-2361 Laxenburg, Austria

iiasa.ac.at @IIASAVienna

iiasa.ac.at/contact @IIASALive

IIASA @iiasavienna

iiasa-vienna

Thank you.
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Fertility, mortality: SSP2

International migration (non EU/EFTA): Trends of 2011-2019 (~2.4M immigrants and ~1.4M emigrants per year, with adjustments 
2020-2024

Intra-EU migration: Average rates of 2011-2019 

Education: sex- and country-specific cohort trends, controlling for the education of the mother
• Cohort 1990: L=12.96% / M=47.88% / H=39.15%
• Cohort 2030: L=7.74% / M=39.75% / H=52.50%

Labor force participation: cohort-progression ratio by sex, adjusted with regression parameters for the region of birth/age at 
immigration/duration of stay

Main projection assumptions
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Education
1. Setting up an education level

When the individual is added to the population, the highest level of education that will be reached in his
lifetime is set
• Probabilistically, according to individual characteristics

ln
𝐸𝐸𝑖𝑖𝑖𝑖

1 − 𝐸𝐸𝑖𝑖𝑖𝑖
= 𝛽𝛽0𝑗𝑗 + 𝛽𝛽1𝑗𝑗𝐶𝐶𝐶𝐶𝑖𝑖 + 𝛽𝛽2𝑗𝑗𝐶𝐶𝐶𝐶𝑖𝑖 + 𝛽𝛽3𝑗𝑗 𝐶𝐶𝐶𝐶𝑖𝑖 ∗ 𝐶𝐶𝐶𝐶𝑖𝑖 + 𝛽𝛽4𝑗𝑗𝑋𝑋𝑖𝑖 + 𝛽𝛽5𝑗𝑗𝑍𝑍𝑖𝑖  

𝐶𝐶𝐶𝐶 is the country; 
𝐶𝐶𝐶𝐶 is a variable for cohorts;
𝑋𝑋 is a set of sociocultural variables;
𝑍𝑍 is the education of the mother.

2. Schedule of education 
Country-specific distribution by age from Eurostat

3. Simulation of life course
If the individual survives until graduation age, the education state variable changes to reflect the appropriate 
educational attainment. A change in education affects other events (fertility, labor force participation, 
occupation, mortality)



Disadvantage in education for children 
from low- and medium-educated mothers
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The labour force participation module

Age 15-74?

Participate in the 
labour force?

Active

Inactive

Inactive

Yes

Yes

No

No

Individual characteristics
• LFP base rates by country of residence, age, sex, 

and education calculated from an increment-
decrement table using multiple waves of LFS.

• Differential for place of birth, duration of stay, age at 
immigration

• Interaction immigrants*education
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Parameters for the region of birth and duration of stay 
from logit regression on the labor force participation 
(ref=native)
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