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Abstract

Purpose — This study aims to examine the gender gaps in intergenerational educational mobility across 23
OECD countries and identify whether and to what extent cognitive and noncognitive skills contribute to these.
Design/methodology/approach — Using PIAAC II Cycle data, this study builds four mobility measures
and applies the Oaxaca—Blinder decomposition to assess the role of skills in gender differences in mobility.

Findings — Men display lower educational mobility than women in nearly all countries. In the explained component
of the gap, cognitive skills, particularly numeracy, are the main contributors, generally favoring men. Noncognitive
traits like conscientiousness and open-mindedness follow, typically contributing to women’s mobility.

Originality/value — To the best of the authors” knowledge, this is the first cross-country study to jointly examine
the role of cognitive and noncognitive skills in shaping gender gaps in educational mobility, highlighting the
relevance of skill-building.

Keywords Cognitive skills, Intergenerational mobility, Noncognitive skills, Gender disparities,
Educational mobility

Paper type Research paper

1. Introduction

The increasing recognition that skills are fundamental to social and economic outcomes has
fueled interest in their gendered distribution. Extensive research on cognitive skill
proficiency reveals large gender gaps that vary across countries, life stages and skill domains
(Encinas-Martin and Cherian, 2023). Among school students, girls tend to outperform boys
in reading, while the reverse holds true for numeracy. As students approach university, the
reading gap narrows significantly, whereas the gender gap in numeracy tends to widen
(Borgonovi et al., 2021). Noncognitive skills — such as personality traits, motivation and
beliefs — also differ considerably by gender (Rammstedt et al., 2017). Women tend to score
higher in agreeableness, conscientiousness and extraversion and lower in emotional stability,
with more consistency across countries (Flinn et al., 2025; Weisberg et al., 2011).
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AEA Both types of skills are strongly associated with a wide range of life outcomes. Cognitive
34,101 skills such as numeracy are linked to wages, education, health and social outcomes
(Hanushek et al., 2015; Vera-Toscano et al., 2017). Noncognitive skills show similar
relevance: they have been associated with labor market participation, job stability, trust and
well-being (Palczynska and Swist 2018; Rammstedt et al., 2017). Therefore, gender gaps in
skills are seen as “pervasive” barriers to gender parity (Battisti et al., 2023).
120 Specifically in education, these gaps sometimes work in the advantage of women rather
than in men’s (Bertrand, 2011; Aucejo and James, 2021; Edwards et al., 2022). Such is the
case of educational achievement and attainment. Trends show that women now consistently
outperform men in education, a pattern often referred to as “the boy problem” (Delaney and
Devereux, 2021), with cognitive and noncognitive traits playing a key role as an underlying
driver (Bertrand, 2011). Studies such as Heckman and Kautz (2012) and Blanden et al.
(2007) are pioneers at incorporating the role of skills in social and economic outcomes.
These view skills as fundamental endowments that influence productivity, behavior and as a
mechanism of transmission of advantage across generations (Blanden et al. 2007; Almlund
etal.,2011).

The growing interest in the role of skills is also related to the observed reduction in
educational inequalities between men and women observed in recent decades. According to
Barro and Lee (2013) data (summarized in Figures Al and A2 in Appendix), while during
1950s and 1960s, men had higher tertiary attainment than women, by the early 2020s, they
were overtaken by women in most OECD countries. Among young adults, the tertiary
attainment gap is now clearly in favor of women. In fact, it is worth mentioning that in most
countries, women overtake men earlier and by a larger margin in enrolment than in completion.
This suggests that the female advantage is driven primarily by higher entry and persistence
rather than by differential completion conditional on entry alone. The fact that the reduction in
educational gender inequalities has occurred during a period of rapid expansion also supports
the idea that massification interacted with changing gender norms, labor-market incentives and
institutional access to produce the observed reversal. However, the literature [1] is not
conclusive regarding how this reduction in gender educational inequalities translates into a
higher intergenerational mobility for women and what role cognitive and noncognitive skills
could play as a relevant factor to explain gender differences.

In fact, despite the increasing body of research linking skills to educational attainment the
role of skills in shaping intergenerational mobility has received limited attention. Recent
contributions in the literature on intergenerational mobility highlight persistent, yet complex,
gender disparities. Women tend to experience higher educational mobility than men across
many high-income countries (Hu and Qian, 2023; Duong, 2024) and in some developing
economies (Leone, 2021; Torche, 2015). Moreover, while trends for women point to rising
mobility across various measures, those for men are mixed (Van der Weide et al., 2024),
suggesting that the “boy problem” may extend to an intergenerational phenomenon.

While the main mechanism through which cognitive and noncognitive skills may affect
intergenerational mobility is precisely via their relation to the education of daughters and
sons, [2] the literature has also identified additional potential channels. Conditional on
parental education, cognitive skills affect educational attainment primarily through academic
performance and eligibility thresholds (Heckman et al., 2006), while noncognitive skills
influence persistence, behavior and educational decision-making (Almlund et al., 2011).
Because these skills are complementary (Cunha and Heckman, 2007), educational attainment
reflects not only ability but also the capacity to sustain effort and respond to challenges, even
among children from similar family backgrounds. Moreover, if girls display stronger
noncognitive skills and as educational institutions reward these traits (Cornwell
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et al., 2013), the same skill endowment [3] could yield higher educational attainment for girls Applied
than for boys, affecting gender differences in intergenerational educational mobility. Economic

This study addresses this question by analyzing data from 23 OECD countries using the
second cycle of the Programme for the International Assessment of Adult Competencies
(PTAAC). We compute four distinct measures of educational mobility and find that in nearly
all countries, men show lower mobility than women — with Switzerland as the only
exception. Using a statistical decomposition approach, we show that cognitive skills are the 121
primary contributors to gender differences in mobility, followed by noncognitive skills,
which in some cases, rival the influence of household background. These findings underscore
the potential of skill-building policies to better understand gender mobility gaps across
generations.

The remainder of the study is structured as follows. Section 2 describes the data source
and methodological considerations, Section 3 presents descriptive evidence of the gender
gaps in intergenerational mobility, cognitive and noncognitive skills. Section 4 proceeds to
present the association and contribution of skills to mobility. Section 5 provides concluding
remarks.

Analysis

2. Data and methods

2.1 Data source

The data source used in this study is the second cycle of the PIAAC, delivered from
September 2022 to August 2023 to the adult population aged 16—65 living in participating
countries. The program adopts a stratified sampling design that is country-specific but
complies with the PIAAC Technical Standards and Guidelines such that the data is
representative of the adult population and its quality allows for international comparisons
(OECD, 2022).

Respondents go through a background questionnaire and a tablet-based assessment of
three key cognitive skills. This study uses the scores of literacy and numeracy skills. Each of
them is assessed on a 500-point scale. The data set provides ten plausible values for each skill
and respondent. We use piaactools Stata package to obtain unbiased estimates of the
descriptive statistics of skills. All other estimates are obtained using final replication weights.

This study also uses information from the background questionnaire to calculate
intergenerational mobility and to capture explanatory variables, including the five
personality traits: extraversion, agreeableness, conscientiousness, negative emotionality and
open-mindedness. Table A1 in Appendix provides a description of all the variables involved
in the study. It is worth mentioning that, although cognitive and noncognitive skills are
measured in adulthood, a large body of evidence [4] shows that these skills reflect relatively
stable traits rooted in early-life endowments and family background. Cognitive ability and
personality traits exhibit substantial heritability and high rank-order stability over the life
cycle. Consequently, adult skill measures partly capture pre-education characteristics that are
themselves shaped by parental education, rather than being solely outcomes of educational
attainment.

There were 31 countries participating in the second cycle of PIAAC, out of which 28
countries implemented the Big Five module. Due to lack of access to key information for the
analysis, the total number of countries that we are able to incorporate in the study is 23. Three
other restrictions in our sample were limiting it to those aged 25-65 to exclude respondents
who continue studying, excluding respondents in the “doorstep interview” since they do not
report parental information and excluding foreign-born adults. The latter aims to avoid
distortion in our sample since the measurement of educational attainment often differs
significantly between native and immigrant populations. As a result, we are left with 72% of
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AEA the sample in the selected countries. Table A2 in Appendix displays descriptive statistics of
34,101 all the variables by country.

With our sample definition, we are left with a total sample size of 88,893 individuals for
the 23 countries. Men and women are equally represented across countries, and in some,
women make up to 60% of the sample (Ireland, Latvia, Lithuania). In general, a larger share
of the sample of both children and parents is concentrated in the secondary education level.

122 They are more or less equally distributed across age groups, although in some countries,
there is a larger share of respondents aged 55-64.

2.2 Measures of mobility

A key decision when measuring intergenerational mobility is how to define parental education.
While some studies show different results when comparing mothers versus fathers’ education
(Hu and Qian, 2023), we adopt a widely used approach that considers the highest level of
education attained by either parent. This composite measure captures the educational
background of the most advantaged parent and aligns with the dominance principle commonly
applied in sociological research (Erikson, 1984).

We rely on four measures that reflect two conceptual approaches to mobility: origin-
dependence and positional mobility. The origin-dependence perspective assesses the strength
of association between parents’ and children’s educational levels using regression and
correlation coefficients. To make these measures more interpretable as indicators of mobility
(rather than persistence), we follow Van der Weide et al. (2024) and use their complements —
1-BETA and 1-COR - so that higher values indicate greater mobility. By contrast, the
positional approach captures changes in educational rank across generations. We construct
indicators of upward and downward mobility based on whether individuals attain higher or
lower education levels than their most educated parent. This is applied in studies like
Oberdabernig and Schneebaum (2017) and Liu and Ding (2020).[5]

All four measures are based on harmonized three-level education variables for both
generations, using the International Standard Classification of Education (ISCED). For
parents, PTAAC provides separate information for mothers and fathers in three categories:
less than upper secondary, upper/post-secondary nontertiary and tertiary. These are
combined into a single indicator reflecting the highest level attained by either parent. For
children, we construct a comparable three-level variable from the detailed education data
available in PIAAC.

2.3 Empirical approach

To understand the difference in the probability of intergenerational mobility between males
and females, we apply the Oaxaca—Blinder decomposition technique (Blinder, 1973; Oaxaca,
1973). To carry out this exercise, we select the two positional measures of intergenerational
mobility. Hence, we are looking to decompose the difference between daughters and sons in
the probability of having higher (upward) or lower (downward) education than the most
educated parent.

The decomposition method is used to analyze differences in an outcome variable between
two groups by separating the observed gap into two components. The explained component
(also called the endowment effect) captures the part of the difference attributable to
variations in the distribution of observable characteristics across the two groups. This reflects
how differences in endowments, such as cognitive and noncognitive skills, contribute to the
overall gap. The unexplained component accounts for differences in the returns to these
characteristics. This represents factors such as structural inequalities, discrimination or
unobserved heterogeneity, which are not directly linked to the distribution of explanatory

Downloaded from ftp.nowpublishers.com/aea/article-pdf/34/101/119/11489774/aea-07-2025-0267en.pdf by guest on 04 October 2026



variables. It should be noted that the results of this decomposition are descriptive and do not Applied
allow for a causal interpretation. Economic
Given the nature of our variables of intergenerational mobility, we will follow the

Analysis
approach by Yun (2004), who proposes an application of the Oaxaca—Blinder decomposition y
for nonlinear models. The approach starts by estimating a logit model for males and females
separately in each country in our sample, as represented by:
123

P(X) =A(XB) (1)

where A is the logistic function linking the probability of upward (or downward) mobility
(Y =1) to the covariates included in X. The mobility gap between females and males is then
decomposed into:

P(X’) —P(x™)

@)

- [A(Xfﬁm) - A(Xmﬂm)]vexplained * [ A(Xfﬂf) - A(Xfﬂm) ]\/unexplained
where for i individuals, 4 (x5 = 1/N Y (X,ﬁ).

We use the standard Oaxaca command by Jann (2008), which has been extended for the
application of this approach. As covariates in X we include, apart from cognitive and
noncognitive skills, the respondent’s age and retrospective information about the
respondent’s household when he was 14, following the literature (e.g. Chetty et al., 2014) as
listed in Tables 1 and 2.

For the detailed decomposition, the variables are grouped as follows: age (age groups in ten-
year bands), household background (books at home, parental occupation and number of siblings
at home when the respondent was 14), cognitive skills (numeracy and literacy scores) and
noncognitive skills (the Big 5 scores). Scores for numeracy and literacy in the decomposition are
introduced as the average of the ten plausible values provided by PIAAC [6].

3. Gender gaps in intergenerational mobility and skills

In Table 1, we present evidence on gender differences in educational mobility, cognitive
skills and noncognitive skills. In terms of dependence measures (1-BETA and 1-COR), men
exhibit higher mobility in over half of the countries — most notably Croatia, Latvia and
Austria — while women lead in Italy, Finland and New Zealand. However, this higher
mobility among men reflects weaker associations between their and their parents’ education,
not necessarily greater upward movement.

When we turn to positional mobility (dlownward and upward), the patterns shift. Women
are more likely to surpass their parents educationally in 21 countries, while men are more
prone to downward mobility in 20 countries, with particularly stark differences in Estonia
and Lithuania. This upward mobility among women is usually matched by a downward trend
among men, although it is not always the case, e.g. Poland. These findings echo recent
research highlighting how men are increasingly disadvantaged in educational attainment.

Turning to the gender gaps in cognitive skills. These reveal a consistent male advantage in
numeracy in 21 countries, averaging 3.3% (8.9 points), and reaching twice that in Switzerland
and the UK. By contrast, literacy gaps favor women in 17 countries, but the average
difference is smaller — around 1.2% (3 points). These patterns mirror disparities in educational
attainment, particularly in countries like Finland and Estonia, where women’s advantage in
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literacy aligns with higher tertiary attainment. Notably, numeracy gaps are more pronounced Applied

and more consequential in shaping educational trajectories. Fconomic
Regarding the gender differences in noncognitive skills, we observe that women score

higher in agreeableness and conscientiousness in most countries, while men score higher in

emotional stability across all. Differences in open-mindedness and extraversion are less

consistent, with insignificant gender gaps in nearly half the countries. These results are nuanced

and highly country- and trait-specific. For instance, France, Hungary and Italy show marked 125

gender gaps in emotional stability but not in other traits. As argued by Rammstedt et al. (2025),

this reflects broader cultural differences in personality development across societies. Overall,

while some patterns in cognitive and noncognitive skills are broadly shared, others are shaped

by context-specific factors that influence educational outcomes in gendered ways.

Analysis

4. The relationship between skills and intergenerational mobility

4.1 Descriptive results

Figure 1 plots the relationship between the measures of intergenerational mobility and the
disparities in literacy and numeracy skills, respectively. With respect to the gap in upward
mobility, we observe a positive association, while the oppositive is observed for the gap in
downward mobility. This entails that the comparative advantage for women in educational
mobility increases in countries where the female advantage in literacy skills is higher and the
male advantage in numeracy is lower. These patterns support prior studies documenting that
cognitive skills are associated with intergenerational mobility in different ways. Specifically,
Aucejo and James (2021) show that literacy-related skills, namely, verbal proficiency,
disproportionately influence the gender gap in university enrolment and completion. Our
results may shed light on how this in turn affects intergenerational mobility prospects for
women. On the other hand, we also see that the smaller male advantage in numeracy may
enable pathways for women’s educational mobility.

We now turn our attention to Figure 2, which plots the relationship between the
measures of intergenerational mobility and the Big Five traits. Prior research shows that
compared to cognitive skills, noncognitive skills present lower correlations with
indicators of educational achievement (Rammstedt et al., 2024). This includes
educational mobility (Mood et al., 2012). Our results show that the trait most associated
with the female advantage in upward mobility is open-mindedness (positively), followed
by a negative association with conscientiousness (top Panel A); while the trait that stands
out with the male disadvantage in downward mobility is extraversion and, to a similar
extent, open-mindedness (Panel B).

4.2 Decomposition results

Figure 3 summarizes the decomposition of the gender gap in upward and downward
mobility. This provides insights into whether the observed differences arise from the
distribution of characteristics (explained part) or from differences in the returns to those
characteristics (unexplained part). The analysis of upward mobility confirms a significant
gap in 19 countries, favoring women in 18 of them. By contrast, downward mobility shows a
statistically significant male disadvantage in 17 countries. In both cases, gender gaps are
shaped by a combination of both explained and unexplained components.

For upward mobility, the explained part accounts for a smaller portion — ranging from 1%
(Hungary, Latvia) to around 50%—-60% in Spain and Switzerland. The direction of the explained
component varies across countries: in most, it is negative, indicating that the distribution of
characteristics decreases women’s advantage. Spain stands out as a notable example of this. By
contrast, countries like Lithuania and Poland show a positive explained component, where the
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Figure 1. Gender gaps in cognitive skills and in intergenerational mobility
Note(s): Positive (negative) values mean mobility (or the skill) is higher for women (men)

distribution of endowments reinforces women’s higher mobility. Still, in all cases, the
differential returns to characteristics continue to play an important role.

In the case of downward mobility, males are more likely to achieve lower education levels than
their parents in most countries. The explained part varies widely — from 1% (Poland) to 40%
(New Zealand) — and can either reinforce or mitigate the male disadvantage. Austria, Italy and
Switzerland stand out as the only countries where the explained component outweighs the
unexplained part in absolute terms. In others, it contributes in different directions: for example, it
reduces the male disadvantage in Switzerland and New Zealand but reinforces it in several others.

This tells us that in absence of differences in the rewards to endowments, endowments will
decrease the female advantage in mobility in favor of males. In other words, the observed
gender gaps cannot be fully accounted for by differences in characteristics alone. Rather, the
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Figure 2. Gender gap in noncognitive skills and in intergenerational mobility
Note(s): Positive (negative) values mean mobility (or the trait) is higher for women (men)

unexplained component — which likely reflects structural or institutional factors, differential
treatment or unobserved characteristics — remains a dominant driver in most countries. Its
positive sign in the case of upward mobility indicates that women receive higher returns to
their endowments than men, while in downward mobility, the consistently negative
unexplained component reinforces the male disadvantage. These patterns highlight that even
when women and men present similar observable traits, their outcomes diverge substantially
due to how these traits are valued. Figure S1 in the Supplementary material presents the
confidence intervals for the estimated explained and unexplained parts of the gap.

Figure 4 presents the contribution of grouped covariates to the explained (Panel A) and
unexplained (Panel B) components of the gender gap in both upward and downward
mobility. Numerical details are available in Appendix Tables 3 and 4. In both types of
mobility, cognitive skills emerge as the most influential factor across countries, followed by
noncognitive skills.

Within the explained component, their contribution is not only consistently high but
also generally opposed to the sign of the gap. That is, negative for upward mobility and
positive for downward mobility, indicating that they counterbalance the female
advantage in both measures. For both measures, the role of cognitive skills outweighs
that of noncognitive.

However, the contribution of noncognitive skills to the explained part of the measures of
mobility differ. While for most countries noncognitive skills appear to reinforce the female
advantage for upward mobility, there are exceptions for downward mobility. These exceptions
are Italy and Chile, and Portugal and France to a lesser extent, where noncognitive skills not
only predict a lower probability of downward mobility for males, but they are larger than the
contribution of cognitive skills, hence resulting in smaller disadvantages for these countries.

In the unexplained component (Panel B), cognitive skills again stand out as the main
factor shaping gender disparities in both upward and downward mobility, followed by
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Figure 3. Overall decomposition of the gender gap in intergenerational mobility
Note(s): Oaxaca—Blinder decomposition of gender differences in mobility as females—males, for
individuals aged 25-65. Covariables: age groups, books in household, parental occupation, number of
siblings, numeracy scores, literacy scores, Big 5 scores

household characteristics. By contrast, the role of noncognitive skills is negligible in this
component.

To delve deeper into the role of cognitive and noncognitive skills to the gender gaps in
mobility, Figure 5 (detailed in Tables A3 and A4) presents the contribution of these skills to the
explained part of the disparities in both upward and downward mobility. Within the category of
cognitive skills, it is numeracy proficiency that consistently drives the effect both.
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Figure 4. Detailed decomposition of the gender gap in intergenerational mobility
Note(s): Oaxaca—Blinder decomposition of gender differences in mobility as females—males. Covariables:
cognitive (numeracy and literacy scores), noncognitive (Big 5 scores), age (age groups in ten-year bands),
household (books in household, parental occupation, number of siblings)

In the case of upward mobility, numeracy skills always display a statistically significant
and negative sign, while displaying a positive sign for downward mobility, aligning to
Figure 1. The separate regressions (Tables S1 and S2 in the Supplementary material) show
that numeracy skills contribute positively to the upward mobility of both men and women,
but with a slightly stronger effect for men. This coheres our descriptive findings and explains
why countries with larger gender gaps in numeracy proficiency (in favor of men), such as
Switzerland, the UK and Austria, tend to display the smallest female advantage in upward
mobility. Conversely, in countries where men’s advantage in numeracy is smaller or null —
such as the Slovak Republic, Poland and Lithuania — women enjoy the greatest upward
mobility advantage. However, in parallel, we observe that in countries where men have a
greater numeracy advantage — Switzerland, Austria, the UK, Czech Republic — they face a
lower risk of downward mobility compared to women (separate regressions in
Supplementary material Tables S3 and S4). By contrast, in countries where this advantage is
smaller or reversed — Poland, Croatia, Slovak Republic, Lithuania — men experience a greater
risk of downward mobility.

These cross-sectional patterns suggest that gender gaps in numeracy and mobility tend to
move together in complex rather than uniform ways. While these correlations should not be
interpreted causally, they nonetheless point to a potential linkage worth further examination.
In this context, policies that influence numeracy skill development could shape these patterns
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Figure 5. Contribution of cognitive and noncognitive skills to the explained part of the gender gap in
downward mobility

in different directions: efforts to narrow numeracy gaps may be associated with an increase in
women’s relative mobility advantage, whereas leaving numeracy gaps unaddressed may
coincide with an improvement in men’s mobility. Delaney and Devereux (2021) show that
numeracy-oriented interventions have been effective in improving boys’ school performance,
which resonates with the correlational patterns documented here.

The contribution of literacy proficiency is also complex. While the decomposition shows
a small to null role, the regressions (on Tables S1 and S2) show that literacy is positively
associated with women’s upward mobility but negatively associated with men’s. This echoes
prior research by Aucejo and James (2021), pointing to the relevance of literacy for women’s
educational attainment. However, since our decomposition uses pooled coefficients, the
opposing effects for men and women attenuate the overall contribution of literacy to gender
disparities in upward mobility.

Turning to the role of noncognitive skills. In the case of upward mobility, Poland stands out
as the country where all Big Five traits are significant contributors to the explained part of the
gap. In most other countries, open-mindedness is the main contributor, followed by
conscientiousness, both favoring the female advantage. This is in line with the descriptive
results presented in Figure 2 for conscientiousness, while the contribution of open-mindedness
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becomes relevant only after controlling for a range of characteristics. Importantly, Figure 5 Applied
allows us to see that the contribution of noncognitive skills to the gap surpasses that of literacy Fconomic
skills in most countries.

Regarding downward mobility, the most influential noncognitive contributors to men’s
disadvantage are agreeableness and conscientiousness. These findings are consistent with the
evidence that women tend to score significantly higher in these traits than men (Rammstedt
et al.,, 2025). In general, we observe that noncognitive skills favor women’s mobility 131
prospects.

Comparing panels (i) and (ii), we see that the contribution of certain noncognitive skills
can be as large as that of cognitive skills, depending on the outcome measure and the country,
concurring with existing research by Rammstedt et al. (2017) and Rammstedt et al. (2024).
All in all, noncognitive skills appear more relevant for downward mobility as its role is
comparable or even stronger than that of numeracy for downward mobility in about half of
the countries. In the rest of the countries, where numeracy dominates, the contribution of
noncognitive skills still exceeds that of literacy.

We have conducted robustness checks by replacing the combination of parental education
with the father’s education and the mother’s education, respectively, to measure upward and
downward mobility. With these alternative measures of mobility, we have then performed the
Oaxaca decomposition. The results are qualitatively the same in that cognitive skills are the
main contributor to the gap, followed by noncognitive skills; within cognitive skills, it is
numeracy the one driving the effect. Furthermore, when comparing literacy to noncognitive
skills, the latter are usually more relevant to the gap. These results are available upon request
to the authors.

Analysis

5. Conclusions

Through different measures of intergenerational mobility, this study shows that women hold
an advantage in educational intergenerational mobility across 23 high-income countries.
Despite daughters’ educational attainment is more dependent on their parents compared to
sons, given the trends of the gender gap in educational attainment (Narayan et al., 2018) and
that mother-child associations are stronger than father—child (Hu and Qian, 2023), this would
often reflect the intergenerational transmission of high educational attainment for women.
Furthermore, when they experience intergenerational mobility, daughters are more likely to
surpass the attainment of their most educated parent, while sons are more likely to have
lower attainment than their parents. We also report the well-known gender differences in
cognitive and noncognitive skills and their contribution to the gender differences in
intergenerational mobility. Three results stand out from this analysis.

First, as is the case for other adult outcomes, cognitive skills are in most countries more
important than noncognitive skills for intergenerational mobility. These are more important
than household characteristics when the respondent was a teen, which is usually a prominent
determinant of mobility levels (Chetty et al., 2014). Furthermore, our results reveal a dual
role of numeracy skills in shaping the gendered pathways to educational mobility. The
descriptive and decomposition results point that countries where males hold a larger
numeracy advantage, their relative risk of downward mobility is lower, while their relative
disadvantage in upward mobility is reduced. These patterns suggest the complex relationship
of cognitive skills with adult outcomes. Not only they contribute differently to these
measures of mobility, but they differ in their association with other outcomes such as STEM
participation (Encinas-Martin and Cherian, 2023). This complexity in turn underscores a
challenge for policy design as addressing gaps in numeracy may not yield uniform benefits
across outcomes and countries.
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AEA Second, when breaking down our results, we find that despite having a smaller
34,101 explanatory power compared to numeracy, the role of noncognitive skills is more
heterogeneous. First, they are more relevant to the gender gap in intergenerational mobility
than household characteristics and literacy across most countries. Importantly, in some
countries, they can be as important as numeracy for downward mobility. Third, they act in
favor of the female advantage in educational mobility. This finding supports the cost-related
132 explanation for the “boy problem” of lower attainment, where women’s superior
noncognitive skills imply lower costs of schooling (Delaney and Devereux, 2021), allowing
them to perform better, and as suggested by our results, achieve intergenerational gains. The
finding is relevant to policy making as there is evidence suggesting that these skills are not as
hereditary as cognitive skills, and that they are malleable to some extent (Anger, 2011);
hence, there is room for building this trait. Our findings point to the relative importance of
conscientiousness and open-mindedness for upward mobility, in addition to agreeableness
for downward mobility. Regarding conscientiousness especially, there is broad evidence of
effective interventions, modifying it in desirable ways for enhanced educational outcomes
(Kim et al., 2016).

Third, we find that there is a sizable portion of the gender gap in mobility that the
characteristics included in our analysis are not able to explain, which has also been found in
the context of explaining the gap in wages (Paccagnella, 2015). This unexplained component
actually acts in favor of women’s advantage, which calls for further analysis of other
characteristics that may contribute to explain the gap. This includes individual information
such as educational aspirations, and contextual information such as gender equality and
social policy indicators. Evidence shows that the latter have a role in the differences in
intergenerational mobility among natives and migrants, for instance Shapira (2012). Since
this component of the gender gap in mobility refers to the structure of the returns to
education, this finding may also back up the cost-related explanation for the “boy problem,”
where women’s higher educational attainment is motivated not only by the differences in the
distribution of their characteristics but also by the differences in how their characteristics are
rewarded and values in the education system. Therefore, future work could also expand on
this by exploring what is behind the rewarding structure. For instance, specific policies that
motivate women’s attainment such as affirmative action policies.

To close up, it is important to acknowledge that this study is descriptive in nature and does
not allow for causal claims. Establishing causality would require longitudinal data that track
individuals’ skills and outcomes over time. These data are essential to disentangle questions
like whether individuals with higher cognitive skills are more likely to exceed their parents’
educational attainment, or whether attaining higher education than one’s parents
subsequently contributes to the development of cognitive skills. Evidence from research
linking childhood data from PISA with adulthood data from PIAAC — for instance Borgonovi
et al. (2021) — further underscores the value of a longitudinal perspective since the disparities
in numeracy skills tends to widen with age.

Notes

[1.] Breen and Goldthorpe (1997) stated that one potential explanation is related to the fact that
women in earlier cohorts were more likely to have maintained their intergenerational status
through marriage than through gainful employment. On the contrary, for women in younger
cohorts, education and the improved labor market outcomes associated with it could be reflected
in higher upward mobility rates, closing the gap with men. However, Nennstiel and Becker
(2023) found that the relative mobility patterns of men and women appeared to be very similar.
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[2.] Lundborg et al. (2018) find strong evidence on the effect of parental education on cognitive skills Apphe'd
and noncognitive skills on children’s education, suggesting that a major part of the transmission of Economic
education across generations runs through improved capacities of children. The findings by Analysis
Mendez and Zamarro (2018) also demonstrate that the intergenerational transmission of certain
noncognitive skills plays a prominent role in determining individuals’ final educational level.

[3.] Plomin and Deary (2015) demonstrate that genetic factors explain a large share of variance in

adult cognitive ability. Deary et al. (2007, 2014) find evidence of the early emergence and 133
persistence of skills differences among children. In particular, they found that childhood IQ is a
very good predictor of adult IQ and educational outcomes with remarkable stability over the life
cycle. Regarding noncognitive skills, Soto et al. (2011) find that big five traits show a high
stability from young adulthood onwards. Last, the role of family background to shape both
cognitive and noncognitive skills long before educational choices has also been highlighted by
Cunha and Heckman (2007) and Duncan and Magnuson (2012), among others.

[4.] For the whole sample, the proportion of immobility (those son/daughters with the same level of
studies of his/her most educated parent) is 52.6% for men and 48.7% for women, implying that
women are more mobile than men. This difference comes from a higher proportion of women
who have experienced upwards mobility than men, but also because of a lower downward
mobility in relative terms. It is worth noting that, by definition, the sum of the values of the
gender gap for immobility, upward and downward mobility is equal to zero.

[5.] Although the use of average plausible values for skills in large-scale assessments does not
capture the imputation uncertainty that arises from multiple plausible value draws and may
understate standard errors of estimates presented here, the OECD (2009) notes that this effect is
relatively small in large samples. In fact, Jerrim et al. (2017), among others, refer to this as a
nonsubstantial impact.

[6.] Although it is difficult to look at how much of the total gender gap in mobility is explained by
skills because the contribution can vary in direction and magnitude, our results suggest that this
could range from total gap is composed of 20% to 85% depending on the country.
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Appendix 1

Table A1l. Definition of variables

Variable

Variable definition

Respondent’s education

Parental education

Upward mobility
Downward mobility

Age
Books

Parental occupation

N. siblings
Literacy
Numeracy
Big 5

Respondent’s education level, where 1: has not attained upper secondary; 2: has
attained secondary or post-secondary, nontertiary; 3: has attained tertiary
Highest education level reached by either parent/guardian, where 1: has not
attained upper secondary; 2: has attained secondary or post-secondary,
nontertiary; 3: has attained tertiary

Dummy variable equal to 1 if respondent reaches a higher education than that of
the highest educated parent/guardian

Dummy variable equal to 1 if respondent reaches a lower education than that of
the highest educated parent/guardian

Respondent’s age grouped in 1:25-34; 2:35-44; 3:45-54; 4:55-64

Dummy variable equal to 1 if respondent reports having more than 100 books at
home at age 14

Highest occupational category by either parent/guardian, where 1: Skilled
occupations; 2: Semi-skilled white-collar occupations; 3: Semi-skilled blue-collar
occupations; 4: Elementary occupations

Number of siblings reported by respondent at age 14

Average of plausible values 1-10 of literacy

Average of plausible values 1-10 of numeracy

Standardized scores of each Big 5 trait as reported by PIAAC (mean =0, SD~ 1)
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Figure Al. Gender differences in tertiary education enrolment in selected OECD countries
Source: Own elaboration from Barro and Lee (2013) data set
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Figure A2. Gender differences in completing tertiary education in selected OECD countries
Source: Own elaboration from Barro and Lee (2013) data set
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