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Changing Skills and Skills Mismatch
• Every job requires a specific set of skills

• These skills can change over time

• Different events and time periods may see an accelerated rate of 
change
• E.g., COVID-19, technological change, AI, remote working

• When skill requirements change, skills mismatch may occur
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What we do…
• We link data on 70 million job vacancies with EU employee survey data 

to:

1. Identify jobs that experienced rapid skill change in recent years
2. Investigate whether changing skill requirements are associated with 

skills mismatch
3. Examine whether training can mitigate negative impacts associated 

with rapidly changing skill requirements
4. Make our constructed dataset on occupational skill change freely 

available for future research in this area
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Why is this important?
• Digital technologies are evolving rapidly, requiring workers and firms to 

continuously acquire new skills (Ciarli et al., 2021)

• If training is not sufficient, workers and firms face skills mismatch and sub-
optimal productivity (Georgiadis and Pitelis, 2016)

• Skills mismatch has negative consequences for both employers and 
employees (Kampelmann and Rycx, 2012; Kampelmann et al., 2020; 
Sánchez-Sánchez and McGuinness, 2015; Vieira, 2005)

• Existing work often points to labour market frictions as an explanation for 
skills mismatch. But a changing skills environment may also be important
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The Data (I)
• Lightcast Data: 70 million online job vacancies from the EU-27 (+UK)

• Data on approximately 3,000 skills

• Compare skill requirements at the country-occupation level in 2023 to 
2019
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Measuring Changing Skill Requirements
• Based on a measure of occupational skill change used by Deming and 

Noray (2020) and Acemoglu and Restrepo (2022)

• Using the Lightcast job vacancy data…

• SkillChangeo,c = 
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Measuring Changing Skill Requirements
• Based on a measure of occupational skill change used by Deming and 

Noray (2020) and Acemoglu and Restrepo (2022)

• Using the Lightcast job vacancy data…

• SkillChangeo,c = 

• An example….
• 100 Software Develop vacancies in 2019 and 200 vacancies in 2023
• Python required in 25 vacancies in 2019 and 150 in 2023
• Skill change value of |0.25-0.75|=0.50
• Repeat the process for all S skills in occupation o in country c
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The Data (II)
• European Skills and Jobs Survey (Second Wave – 2021)

• Data on approximately 40,000 EU employees
• Administered by Cedefop

• Underskilled measured by,
• “…to what extent do you need to further develop your overall level of knowledge 

and skills to do your main job better?”
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Mismatch & Changing Skills
• We examine the relationship between changing skill requirements and 

underskilling

• Z is a vector of covariates including gender, sector, firm size, 
education level, part-time / full-time status and job tenure
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Mismatch & Changing Skills
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(1) Relationship between absolute value of skill change and being underskilled



Mismatch & Changing Skills
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(1) Relationship between absolute value of skill change and being underskilled
(2) Same as (1) but conditioning on positive skill change



Mismatch & Changing Skills
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(1) Relationship between absolute value of skill change and being underskilled
(2) Same as (1) but conditioning on positive skill change
(3) Relationship between net value of skill change and being underskilled



Mismatch & Changing Skills
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(1) Relationship between absolute value of skill change and being underskilled
(2) Same as (1) but conditioning on positive skill change
(3) Relationship between net value of skill change and being underskilled
(4) Relationship between net value of skill change and being overskilled



Mismatch & Changing Skills
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Permutation importance from a random forest classifier



Training
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• In the last 12 months, have you participated in any of the following education or training 
activities to learn new job-related skills? 

• Courses
• Workshops or seminars
• On the job training

• Not mutually exclusive



Moderating Effect of Training
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• Effectiveness of seminars may reflect the changing nature of the work environment
• Flexible, manageable and shorter learning options are required to adapt to changing 

skills needs and respond to emerging skill requirements (Ngoc Ha et al., 2025 ; Prior 
Filipe et al. 2020 ). 



Conclusion
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• Skill requirements evolve over time

• Particularly in recent years (technological change, remote working, AI)

• We show that STEM-type jobs showed significant changes to skill requirements from 
2019 to 2023

• This is associated with a higher likelihood of underskilling

• Training appears to mitigate these effects – particularly short, informal seminars

• Our measure of occupational skill change is freely available and should be useful for 
future research 
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• Overskilling – 
• To what extent can you use your current knowledge and skills in your main job (small 

extent or not at all)

• In the last 12 months, have you participated in any of the following 
education or training activities to learn new job-related skills? 

• Courses, workshops or seminars, on the job training
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