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Introduction

• Numeracy: one of the crucial skills in a digitalised 21-century world 

• Adequate numeracy level determines succes and participation in society

• Skills mismatch has a number of negative effects 
• Lower job satisfaction and wages, higher staff turn over, inefficiences, 

unemployment, lower productivity, and lower economic growth 

• In this study:
• Measuring mismatch in numeracy skills using PIAAC data of the OECD 
• Using the method of Brun-Schamme & Rey, 2021
• Intention is to use data of all countries: results for five countries are ready

• Aim: to inform policy makers on lifelong learning w.r.t. numeracy skills and 
mismatch 



Key concepts

• Numeracy skills (OECD, 2013): “the ability to access, use, interpret, 
and communicate mathematical information and ideas to engage in 
and manage the mathematical demands of a range of situations in 
adult life”

• Skills mismatch: possessed skills does not adequately meet the 
required skills at workplace
• Over-skilled or under-skilled 



Why is measuring skills mismatch important?

• Human capital is formed by the skills and education an individual 
gains over time
• positively affects an individual’s success, and productivity. 

• In order to put skills to effective use, it is important that they are 
aligned with the required skills at work 

• When skills are not used effectively, we think of them as being 
mismatched
• Consequences: skill depreciation, slow adaptation to technological progress, 

job dissatisfaction, lower earnings

• One of the core challenges in the labour market - European Union’s 
Agenda for New Skills and Jobs (European Commission, 2010)



Measuring mismatch

• Self reported measures

• Direct measures
• Job Requirement Approach

• the use of skills in a job as a proxy for the required skill level

• Realized matches approach
• the average or median skill level in an occupation as the required skill level

• Direct measures require data on actual skills
• PIAAC data – proficiency in literacy, numeracy, and problem solving skills

• Actual skills possessed by individuals



Data and method

• The PIAAC dataset: an international comparable survey conducted by the 
OECD in over 40 countries in three rounds (2012, 2015, 2017)

• Sample size per country around 5000 people; multistage clustered design

• Measuring skills mismatch (Brun-Schamme & Rey, 2021)

1. Calculate the median score within each double digit occupation 

2. Overskilled if the score for numeracy skills is higher than the median + 1 SD

3. Underskilled if the score is lower than the median – 1 SD

• Method: Binary logistic regression of being over-skilled on 
• gender, age-group, education level (alternated by area of study), migrant status, 

occupation, working part-time or not, firmsize, and numeracy use at work, and 
country 









Females less likely to be over-skilled (one might think that they are more 
likely to be overskilled due to family constraints or preference for better 
work-life balance)

Immigrants are less likely to be overskilled; a lot of heterogeneity in this 
group; preliminary research (not presented here: more likely to be under-
skilled)

Figure 1: The probability of being over-skilled in numeracy skills by gender, age-group, and migrant status 

Young people more likely to be over-skilled; more likely to be in temporary 
or entry-level jobs. Overtime: more experience and more information on the 
job market



Figure 2a: The probability of being over-skilled in numeracy skills by education level4

Legenda: 1 = Lower secondary or less (ISCED 1,2, 3C short or less), 2= Upper secondary (ISCED 3A-B, C long), 3 = Post-secondary,

non-tertiary (ISCED 4A-B-C), 4 = Tertiary – professional degree (ISCED 5B), 5 = Tertiary – bachelor degree (ISCED 5A), 6= Tertiary –

master/research degree (ISCED 5A/6) 

Being higher educated has a significant positive 
association with being over-skilled, controlling for 
other factors. 



Figure 2b: The probability of being over-skilled in numeracy skills by occupational classification

Legenda: 0 = Armed forces, 1 = Legislators, senior officials and managers, 2 = Professionals, 3 = Technicians and associate 

professionals, 4 = Clerks, 5 = Service workers and shop and market sales workers, 6 = Skilled agricultural and fishery workers, 7 = 

Craft and related trades workers, 8 = Plant and machine operators and assemblers, 9 = Elementary occupations 

Elementary occupations – more likely to be 
overskilled; perhaps something to do with the type 
of contract (part-time or temporary workers more 
likely to be over-skilled); 
Occupational choices in part-time work could be 
more limited, raising the probability of over-skilling 
and a switch from full-time to part-time 
employment could entail occupational 
downgrading. 



Figure 3: The probability of being over-skilled in numeracy skills by firm-size and use of numeracy skills6 

Larger firms > complexity > bureaucratic administrative 
procedures > more difficult to achieve a good match. 
Smaller firms by contrast are in a position in which they can 
quickly observe when a worker is not well-matched to the job



Conclusion

• The study gives us insight into what direction policies should be 
steered in order to reduce skills mismatch. 

• Being over-skilled is more likely for men, younger age-groups, higher 
education, and for people who use their numeracy skills often at 
work. Also, people who studied science, mathematics and computing 
are significantly more likely to be over-skilled. 

• Results largely in line with what earlier studies showed, although we 
used a different measure and other sample set. 

• Further studies needed on causal factors of being over-skilled and on 
improving the measure for mismatch.


