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15 Skills and educational 
systems

Heike Solga and Herman G. van de Werfhorst

Introduction

How well individuals are prepared for their labor market entry and later occu-
pational careers is highly dependent on both individuals’ skill acquisition and 
the skill requirements of their jobs. Both skill supply and demand are shaped 
by national education systems: the former because education systems structure 
learning opportunities, and the latter because such systems structure the pool 
of the available labor force (e.g., Rauscher 2015). Conversely, economic factors 
and associated occupational structures influence national educational systems, 
as partly argued by the political economy literature (e.g., Busemeyer 2015). 
In this chapter, we focus on how education systems shape individuals’ skills 
acquisition; however, such education-system “effects” are of course embedded 
in national variations in occupational structures, which impact the configura-
tion of educational systems.

Our understanding of the acquisition of general skills (or competences) in 
primary and secondary education (until the end of compulsory education) 
and the inequalities therein have greatly been enhanced with the expansion 
of international large-scale student assessments since the mid-1990s and early 
2000s, such as the Progress in International Reading Literacy Study (PIRLS), 
the Programme for International Student Assessment (PISA) and the Trends 
in International Mathematics and Science Study (TIMSS). Trends vary signif-
icantly between countries and over time; for example, we observe declining 
means of literacy proficiency in a number of European countries and a rising 
performance in Asian countries.

Research on skill formation and inequality in tertiary education is much less 
common and lacks good macrolevel indicators for institutional differences in 
higher education systems, which are comparable to the well-established indi-
cators of education-system differences in (upper) secondary education (e.g., 
tracking/external differentiation, vocational orientation in upper-secondary 
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258 A RESEARCH AGENDA FOR SKILLS AND INEQUALITY

education, or standardization) developed by Bol and van de Werfhorst (2013). 
Moreover, tertiary education research focuses more on participation in (or 
access to) education and its returns and less on the skills acquired in these 
educational programs (e.g., Reimer and Jacob 2011). One important exception 
is the U.S. longitudinal study by Arum and Roksa (2011, 2014), which assessed 
gains in students’ general skills (such as critical thinking, analytical reasoning, 
problem solving and writing skills) during college and found only meager 
gains.

Examining the overall importance of education systems for skill acquisition 
and skill inequalities requires going beyond participation in education before 
labor market entry and addressing cross-national differences in worker train-
ing and lifelong learning, on the one hand, and how educational certificates 
and related individuals’ competences affect individuals’ job placement, on 
the other. The latter influences not only returns to education (e.g., in terms 
of earnings or occupational status) but also the interplay of skill acquisition, 
maintenance, and loss over individuals’ life courses (e.g., Zull 2006). Both life-
long and workplace learning have received less attention in education research. 
First, this is because, conceptually, adult learning occurs not only as a highly 
institutionalized process in educational institutions but also at the workplace; 
second, this is because, empirically, few existing (especially longitudinal) data 
sources include skill measures for adults. The International Adult Literacy 
Survey (IALS, administered between 1994 and 1998), the Adult Literacy and 
Life Skills Survey (ALL, 2003–2007) and especially the Survey of Adult Skills 
(PIAAC, Programme for the International Assessment of Adult Competencies, 
which started in 2012) have increased the available research on adults’ compe-
tences and lifelong learning; however, they are only cross-sectional studies and 
only include measures for general competences (e.g., numeracy or literacy).

A still unresolved issue in education research is how to measure occupational 
skills that are learnt in educational institutions/programs (such as in voca-
tional upper-secondary education and training or tertiary education). Some 
progress in assessing employees’ skills has been achieved in labor market 
research by measuring skills used in the workplace. Examples are the so-called 
task-based approach (based on population surveys that examine which skills 
workers use in the workplace), comprehensive databases of worker attributes 
and job characteristics (such as the U.S.-based Occupational Information 
Network O*NET), or expert judgments of required skills of standardized job 
titles at the occupation level (such as the Dictionary of Occupational Titles 
(DOT)) (Handel 2017). The underlying assumption of these approaches is 
that only in-demand skills and properly exercised skills will be rewarded 
(Liu and Grusky 2013). Arguably, there might be discrepancies between the 
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skills required by the job and the set of skills that employees actually possess. 
Thus, although we know something about the distribution of (required and 
exercised) occupational skills, we still lack knowledge about the levels of occu-
pational skills possessed (not only exercised) by adults and how much of these 
skills are learned in educational programs versus in the workplace.

Against this background, we start with a short discussion on schooling and 
skill acquisition, followed by some considerations of skill acquisition in 
postsecondary education and adult life. We then briefly review institutional 
approaches to the role of education in the economy and finally discuss the 
relationship between skills and educational degrees and how this relationship 
is influenced by educational systems. We conclude the chapter with some 
remarks on how the interplay between skills and education systems improves 
our understanding of labor market inequalities and provide some suggestions 
for future research.

Schooling as productive skill enhancement?

Throughout the education system, a major task of schooling is to foster 
various sorts of skills among students. In primary education, much attention 
is devoted to general skills such as reading and writing skills and mathematics, 
which are meant to build a foundation for further learning. In secondary edu-
cation, the attention shifts to differentiation toward different “futures”, with 
students entering different tracks, streams or levels of schooling to prepare for 
either the labor market or further education. Upper-secondary vocational and 
postsecondary education, then, aims to develop more specific skills toward 
a work field.

Despite strong consensus about this core task of schooling, there is much 
debate about the extent to which educational institutions indeed generate skills. 
Obviously, there would be fewer reading, writing, mathematics, and other 
domain-specific skills in the absence of schooling. By comparing learning tra-
jectories during school months and summer holiday months, research shows 
that more learning occurs in the school months than in the summer months, 
especially among less advantaged socioeconomic groups (Downey 2020). This 
line of research concludes that schools reduce inequality in skill acquisition 
caused by children’s social environment, relative to a counterfactual situation 
in which no schooling exists. A more critical literature comparing the skill dis-
tributions before schooling starts with the distributions throughout primary 
education in the U.S. shows that the relative position of students in these 
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distributions is very stable, and thus, the extent of the socioeconomic gaps 
in children’s competences hardly changes during primary school (Bradbury 
et al. 2015). Similar results have been found for Germany (Passaretta and 
Skopek 2021; Skopek and Passaretta 2021). In contrast, socio-economic 
achievement gaps are smaller in Australia, Canada and the UK for different 
reasons (e.g., universal health insurance, universal preschool and additional 
school resources for students from disadvantaged families) (Bradbury et al. 
2015). These country differences highlight that individuals’ skill acquisition 
is influenced not only by the characteristics of education systems and families 
but also by societal conditions in which schooling and learning are embedded 
(Borgna et al. 2019).

Looking at how important skills are for economic growth (and are thus 
“productivity-enhancing”), some scholars have highlighted a stronger pre-
dictive power of (measured) general cognitive skills on economic growth and 
income distributions than of educational degrees or years of schooling (e.g., 
Checchi and van de Werfhorst 2018; Hanushek and Woessmann 2008). Hence, 
one may conclude that the improvement of students’ skills is more important 
than educational expansion in terms of diplomas per se. Such an optimistic 
perspective on skill acquisition relates to classical structural-functionalist 
sociological theory, which argues that the production and reward of skills—
rather than the premodern allocation on the basis of social origin—create an 
“efficient” sorting of individuals into the stratification order (Barone and van 
de Werfhorst 2011).

However, the idea that education produces productivity-enhancing cognitive 
skills is only one perspective on how education is related to labor market 
success and inequalities. Cognitive skills explain less than 20 percent of edu-
cational differentials in earnings and occupational status (Bowles and Gintis 
2002; see also Barone and van de Werfhorst 2011; Heisig et al. 2019). So-called 
noncognitive skills, including traits that optimize employers’ authority over 
workers and personality traits, have been shown to be influential as well (e.g., 
Borghans et al. 2008; Jackson 2006).1 Additionally, the task-based approach 
illustrates the relevance of cognitive and noncognitive skills, as (cognitive) 
analytical and (non/cognitive) managerial skills are increasingly rewarded in 
the U.S. labor market (Liu and Grusky 2013). However, research on whether 
and how schools foster children’s acquisition of noncognitive skills is still very 
rare. For a long time, personality traits were assumed to be stable and socially 
inherited (Goldthorpe 1996). Recent research demonstrates, however, that 
noncognitive skills are changeable and trainable (e.g., Bleidorn et al. 2019). 
This unsettled debate renders the role of various sorts of skills in the intergen-
erational mobility process as an urgent area of research.
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Skill formation in (young) adult life

A substantial proportion of young adults continue their schooling with voca-
tional education and training (VET) or higher education (HE) programs; later 
in life, they can engage in learning via adult training measures. Approximately 
half of the under-25-year-old individuals in advanced economies enter tertiary 
education and more than a third of them graduate before the age of 30 (OECD 
2021: 190, 200). Moreover, approximately half of the 25- to 64-year-old indi-
viduals surveyed in the Adult Education Survey (AES) participated in formal 
and/or nonformal adult education and training in 2016 (OECD 2021: 134). 
These participation rates in tertiary education and adult training vary signifi-
cantly across countries.

The questions of how postcompulsory education systems and the wider 
political economy structure young people’s skill acquisition and labor market 
integration have received considerable attention in research. Societies differ in 
their relative balance toward generating occupation-specific or general skills 
(Bills and van de Werfhorst 2017; Hall and Soskice 2001; Maurice et al. 1986; 
Shavit and Müller 1998). This literature argues that the higher occupation 
specificity of postcompulsory education (i.e., educational programs with 
strong orientations of curricula toward the acquisition of specific vocational 
skills) immediately fosters productivity-enhancing and valuable skills for 
employers. This consideration applies not only to VET systems but also to HE 
systems (e.g., Leuze 2007; van de Werfhorst 2004).

This research consistently demonstrates that graduates in countries with more 
occupation-specific postcompulsory education systems transition not only 
faster into the labor market but also more often into jobs that match their 
formal qualifications. More recent research also highlights within-country 
differences in the matching of fields of VET or HE programs and jobs for 
a strong occupation-specific education system. The so-called linkage strength 
approach, which was developed by DiPrete et al. (2017), conceptualizes 
degrees (strength) of occupational specificity of educational programs by the 
linkage between educational programs and job placements; the degree is high 
when a large number of graduates from one VET or HE program (defined by 
level and field) cluster in a narrow set of occupations, and vice versa, it is weak 
when graduates are found to work in a large number of different occupations. 
For example, in all countries studied, health programs are highly occupation 
specific, while the linkage strength of business and administration programs is 
rather low (DiPrete et al. 2017).
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Based on this linkage strength approach, research shows that the 
between-country differences in occupational specificity of educational systems 
reported in typology-based research are due to compositional differences in 
terms of fields of VET und HE programs rather than to differences in the 
strength of the association between program fields and job placement. Elbers 
et al. (2021) found that job placements of graduates from occupation-specific 
programs are similar in Germany and France, which are two countries known 
to have quite distinct skill equilibria. However, Germany has a much higher 
share of occupation-specific programs (in both the VET and HE systems) 
than France, which results in the aggregate-level, between-country differences 
observed in typology-based studies.

In recent years, there has been an ongoing debate about the advantages and 
disadvantages of acquiring occupation specific skills in young adulthood. The 
so-called vocational decline thesis by Hanushek et al. (2017) states that the 
advantages of vocational programs in smoothing school-to-work transitions 
reverse into a disadvantage across the working life because of a faster depreci-
ation of vocational skills over the life course. This research relies again mainly 
on the simple differentiation between vocational and general types of edu-
cation. This dichotomy has been criticized for not properly operationalizing 
the assumed underlying mechanism, namely, that “occupational specificity is 
indeed the main mechanism through which vocationally schooled graduates 
gain a benefit when entering the labor market and suffer a penalty in later life” 
(Forster and Bol 2018: 177).

Using the aforementioned linkage strength approach, Forster and Bol (2018) 
found for the Netherlands—a country with a rather high enrollment in VET 
programs—that the employment probabilities of graduates from highly spe-
cific programs are higher than those for graduates from less specific programs 
and that these differences only vanish after the age of 60. Moreover, Forster et 
al. (2016) demonstrated that the assumed vocational decline is not typically 
associated with systems with a strong vocational orientation. In contrast, 
the vocational decline in the later life course is particularly strong in more 
general-skills-oriented educational systems. Therefore, while Hanushek et al. 
(2017) interpreted the pattern of vocational decline as a risk of VET systems 
per se, the pattern is more likely to reflect individual differences in careers 
between educational groups.

Turning to adult education and training, research (across countries) con-
sistently shows that participation in adult training exacerbates rather than 
mitigates educational disparities (see literature review in Bills and van de 
Werfhorst 2017). One reason for this finding is that job characteristics (e.g., job 
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tasks, type of work contract, firm size) are strong predictors of adult training 
participation (e.g., Ehlert 2020; Görlitz and Tamm 2016; Hornberg et al. 2021; 
Korpi and Tåhlin 2021; Schindler et al. 2011). Thus, the positive relationship 
between educational attainment and adult training participation is mediated 
by workers’ job placements. It should be noted, however, that only the study by 
Hornberg et al. (2021) accounts for workers’ skills, which is important as skills 
and job placements are strongly related (Heisig et al. 2019). Finally, very little 
is known about skills growth by means of adult training programs.

Institutional characteristics of education systems and skill 
formation

Societies differ significantly in how education is organized, and such differ-
ences are reflected in the types and distribution of skills found in societies. 
Initially, more from a social mobility than skills perspective, Turner (1960) 
differentiated between sponsored (i.e., socially reproductive) and contest (i.e., 
meritocratic) mobility regimes. Later contributions more evidently addressed 
skills, in particular those that consider the uniformity versus the differentiation 
of the skills obtained in the education system (e.g., Allmendinger 1989; Shavit 
and Müller 1998). Various dimensions of educational systems relate to uni-
formity versus differentiation of skills.

First, educational systems have been classified according to the extent and 
timing to which students are sorted into different skill trajectories (school 
tracks). Late-selecting educational systems (most of which start around the age 
of 16 and are thus present in upper-secondary education) have all reformed 
their selection rules over the course of the past 60  years (van de Werfhorst 
2019). After compulsory education, and mostly starting with upper-secondary 
education, tracking then sorts students into academic and vocational tracks 
related to different sorts of skills (general versus occupational skills).

Seen from a skill perspective, early selection mostly relates to the speed and 
ultimate level of attainment of skills for different groups of students (Strello 
et al. 2021), while the existence of a strong VET sector more clearly indicates 
separate sorts of skills. Research suggests that early tracking is more clearly 
associated with larger inequalities in skills and educational degrees.

Although empirically associated with (early) tracking,2 strong firm-based VET 
systems are more inclusive, as they help foster the occupation-specific skills 
of school leavers with lower school attainment and thereby improve their 
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chances of being employed in skilled jobs (Brunello and Checchi 2007; Heisig 
and Solga 2015; Shavit and Müller 1998). Strong VET systems “are relatively 
effective in mitigating skill inequality” (Green and Pensiero 2016: 761). For 
a large group of young people, such programs provide relatively standardized 
curricula (often also mandating mathematics or national language on all 
upper-secondary programs) and durations of training in both general compe-
tences and vocational skills, accompanied by relative parity of esteem between 
the different tracks. Moreover, a pioneering causal study using longitudinal 
survey data from Denmark suggested a positive impact on conscientiousness 
of vocational training participation but not of general upper-secondary educa-
tion (Birkelund 2022).

Another uniformity-differentiation aspect of skill formation concerns the 
standardization of educational systems. Standardization can come in different 
forms; a common distinction is the standardization of input and of output. 
Input standardization concerns the standardization of schools’ resources to 
harmonize the educational process (e.g., school budgets, teacher education 
or curriculum standardization). It relates to the extent to which national or 
regional governments standardize the organization of learning processes or 
the idea that schools can make their own decisions in this regard (i.e., the 
extent of school autonomy). Research shows that input standardization nega-
tively affects student learning, while school autonomy affects it positively (e.g., 
Checchi et al. 2014). Output standardization involves standardized means by 
which to assess student outcomes, such as standardized tests and examina-
tions. Standardized examinations are associated with higher levels of perfor-
mance and lower socioeconomic inequalities (Bishop 1999; Bol et al. 2014; 
Woessmann 2005). From a skills perspective, the standardization of input and 
output is likely to homogenize the skill level within categories of education. In 
the stratification literature, such homogenization is expected to strengthen the 
link between qualifications and labor market attainment, although support for 
this hypothesis is mixed at best (Levels et al. 2014; Shavit and Müller 1998).

Despite these clear differences between educational systems, it is also impor-
tant to draw attention to the Stanford School of Institutionalism. Its basic 
idea is that there exists a tendency toward the uniformization of educational 
systems across modern societies (e.g., Schofer and Meyer 2005). Seen from 
a skills perspective, Meyer’s (1977) cultural “World Society” model empha-
sizes the rise of the focus on general skills serving the modernization of the 
state (e.g., in the fields of literacy, mathematics and history) and of national 
policies promoting educational expansion. Expansion and uniformization 
can be explained by a cultural theory of institutional change that posits that 
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educational institutions are adopted beyond what is necessary or functional 
for a particular society.

Institutional differences in the relationship between skills 
and educational certificates

Finally, we discuss how skills are related to educational degrees, how differences 
between education systems influence this relationship and the labor market 
values attached to skills and degrees as two dimensions of education. For a long 
time, only levels of formal qualification (educational certificates/degrees) were 
used in social mobility and labor market research. The various large-scale 
assessments of competences show that educational certificates or often-used 
years of education are not ideal proxies for skills because of the large skill 
heterogeneity present within educational groups (see, e.g., Heisig 2018; Heisig 
and Solga 2015). Because of this within-group heterogeneity and because skill 
formation processes (including losses) do not end with initial education, some 
scholars argue to use direct measures of skills instead of relying on educational 
credentials. For example, Vera-Toscano et al. (2017: 217) stated that “Whilst 
the formal education received is constant after exiting the educational system, 
skills reflect competences more accurately”. This corresponds to the discussion 
about the importance of skills versus educational degrees for economic growth 
(see Section 2). However, although an individual’s skills vary over the life 
course, only focusing on skills in later life and ignoring educational degrees 
would be throwing the baby out with the bathwater for several reasons.

First, research on lifelong learning has consistently demonstrated a strong pos-
itive association between educational degrees and training participation (see 
Section 3). In other words, later skill formation processes do not substitute but 
rather complement and increase inequality in early educational attainment.

Second, skills are not easily observable by employers, especially before hiring. 
Thus, educational certificates are not only proxies of skills in research but also 
serve as a “signal” of workers’ prospective productivity and training costs in 
real life (see Bills 2003). Correspondingly, research shows that job placement 
is highly dependent on educational certificates, even after accounting for 
workers’ actual skills (e.g., Araki 2020; Heisig et al. 2019). This research has 
also revealed that the signaling value or the “skill transparency” of educational 
certificates—that is, how informative formal qualifications are about individ-
uals’ skills — varies by the characteristics of education systems (Andersen and 
van de Werfhorst 2010). For example, based on PIAAC data, research shows 
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that the skill transparency of educational degrees (operationalized as skill gaps 
between educational groups and skill homogeneity within educational groups) 
is higher in countries with stronger (ability-related) tracking systems (Heisig 
2018; Heisig and Solga 2015).

Third, educational certificates constitute an “institutionalized bottleneck of 
skill supply”, especially in countries with high “reliance on credential-based 
recruitment” for jobs (Liu and Grusky 2013: 1335, 1339). Hence, above and 
beyond skills, educational certificates structure individuals’ job placement by 
defining who is “entitled” to what kind of job—also known as mechanisms of 
occupational closure (or opportunity hoarding; Tilly 1998; Tomaskovic-Devey 
and Avent-Holt 2019). The basic idea of opportunity hoarding is that organ-
izations match organizationally external categories to internal categories to 
lower transaction costs for organizational tasks (such as hiring) and to increase 
organizational stability (Tilly 1998: 80f.). Educational certificates, which are 
provided by education systems and recognized as legitimate allocation criteria 
(Meyer 1977), are such external categories, as they are mirrored by educational 
requirements and job levels within firms. VET systems, such as the German 
firm-based VET system, are such an institutional bottleneck of skill supply, 
even though they are beneficial for individuals’ occupation-specific skill for-
mation and smooth transitions into skilled jobs at labor market entry (e.g., 
Brzinsky-Fay and Solga 2016: Shavit and Müller 1998).

In sum, educational systems with strong tracking, strong vocational orien-
tation in upper-secondary education, and more limited tertiary enrollment 
generate a higher skill transparency of educational degrees; because of this 
higher skill transparency, the countries who utilize such systems are also 
characterized by a stronger relationship between educational attainment and 
occupational status (Andersen and van de Werfhorst 2010; Heisig et al. 2019).

These different aspects indicate, in contrast to the abovementioned claim by 
Vera-Toscano et  al. (2017), that the “allocative effect of educational attain-
ment” (Liu and Grusky 2013: 1353) cannot be underestimated for both skill 
formation processes and labor market success over the life course. Educational 
qualifications are important for allocating individuals into jobs and occupa-
tions and thereby into different learning environments. We should rather 
continue to look at skills and educational qualifications as two well-established 
and equally important socially constructed dimensions of education that both 
impact individuals’ labor market opportunities, from both an empirical and 
a theoretical perspective. Even if skills are empirically more important than 
qualifications for economic growth and income distributions (Section 2), it 
is also true that qualifications maintain their legitimated signaling function, 
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thereby leading to formal and informal processes of inclusion and exclusion 
into further skill development and associated rewards.

Concluding remarks and outlook for future research

Our review of research on skills and education systems demonstrates that 
a better understanding of how educational systems influence skill acquisition 
contributes to our understanding of why skills—but also educational certifi-
cates above and beyond skills—are rewarded in labor markets.

While research on general (domain-specific) skills such as numeracy, literacy 
or science competences has grown in recent years, research on the skill forma-
tion of vocational skills and noncognitive skills is still rare. For the former, we 
mentioned the difficulty of measuring which occupation-specific skills have 
been learned in education and across the life course. Thus far, research is able 
to study occupation-specific skills that are used in and required by the work-
place (however, they probably do not display all actual occupation-specific 
skills possessed by individuals).

Moreover, most of the skill literature focuses on skills that are directly pro-
ductive for the economy. Other skills receive less attention, although they may 
be equally important for sustaining a society (and thus also labor markets), 
for the democratic involvement of citizens, or for the personal development 
necessary to simply flourish as human beings (Allen 2016; van de Werfhorst 
2017). Furthermore, the skills needed to develop and work with information 
and communication technology (ICT) are understudied, especially in light of 
the ongoing technological changes; i.e., with artificial intelligence progressing 
with a rapidity unseen before.

The most urgent task to improve our knowledge of individuals’ skill acqui-
sition and maintenance is to develop longitudinal skills assessments over 
the entire educational and work career. First, with cross-sectional data and 
approaches, it is difficult to assess causal relationships between learning, 
skills, and outcomes. Second, the extent to which earlier skill formations 
impact later-life skill formations is not well understood. One possibility is that 
individuals with higher levels of skills obtained in initial education also gen-
erate more skill development in later life, thereby producing Matthew effects. 
However, another possibility is that educational systems (such as strong VET 
systems) support substituting a lack of skills produced in initial education with 
having firms invest more in their workers’ skill development (Bills and van 
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de Werfhorst 2017; see also Section 3). For individual countries, longitudinal 
data have become more widely available; for example, through register data on 
examinations at various stages in the school career, such as in the Netherlands 
Cohort Study on Education (Haelermans et al. 2020), or through large-scale 
data projects, such as the German National Education Panel Study (NEPS; 
Blossfeld and Roßbach 2019), comparative longitudinal skill assessments are 
yet unseen but crucial to understanding how educational systems (and their 
connection to labor markets) foster skill formation over the life course.

Finally, existing research on returns to skills strongly relates to a meritocratic 
“human capital” explanation for inequalities. Alternative theories have been 
proposed that criticize a taken-for-granted optimal matching between skills 
and returns. As discussed above, the theoretical account of educational certif-
icates as an institutional bottleneck or the relational perspective of inequality 
open the view on who is able to define the value of certain contributions (such 
as “skills”) to the organization (Tomaskovic-Devey and Avent-Holt 2019). 
The cultural sociological perspective on valuation also suggests paying more 
attention to the endogenous process of how the value of different skills is 
determined (Lamont 2012). As alternatives to the human capital perspective, 
these perspectives deserve further attention to develop a better understanding 
of the relevance of skills to labor markets.

Notes

1. Noncognitive skills refer to “patterns of thought, feelings, and behavior” (Borghans 
et al. 2008: 974). Despite ongoing discussions, we will use the term noncognitive 
skills in the interest of readability.

2. The country-level correlation between tracking and strength of the VET system is 
0.48 (van de Werfhorst 2011).
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