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1.1 Introduction
Education increasingly determines who advances in society. Highly educated people
not only perform better in the labor market, but they are also healthier, have a longer life
expectancy, and show higher rates of political and civil participation than individuals
with lower levels of education (e.g., Nie, Junn, and Stehlik-Barry 1996; Cutler and
Muney 2008). Education is negatively related to criminal behavior, addiction,
depression, and the likelihood of being divorced, to name only a few examples. The
strength of most of these relationships has increased in recent decades (e.g., Goldin
and Katz 2008; Isen and Stevenson 2010), indicating that the importance of education
for success according to a wide spectrum of outcomes has never been higher. This
dissertation addresses the importance of education, and more specifically, how and
why education is so strongly related to success in the labor market.
A well-established literature shows that education improves individual achievement
in the labor market, measured by, for example, earnings, occupational status, job
stability, and the duration of the school-to-work transition.1 Evidence for the effect of
education on labor market outcomes was found in early empirical studies (e.g., Glick
and Miller 1956; Houthakker 1959; Duncan and Hodge 1963), and this finding has
been frequently reconfirmed (for recent reviews, see Card 1999; Psacharopoulos and
Patrinos 2004; Hout 2012). In Figure 1.1, the aggregate wage returns to education are
shown, lending graphical support for the educational payoff in the labor market. In
all of the 27 countries analyzed, the average earnings of those with a tertiary education
are the highest, while individuals with a degree below an upper secondary level earn
the least (OECD 2011: 147).2
A first interesting question that may be addressed on the basis of Figure 1.1 is
why the effect of education on earnings differs between countries. While the figure
makes clear that those with higher levels of education earn more on average, the wage
premium to education varies across the countries. These country differences in the
strength of the education effect on labor market outcomes have been the subject of
much scholarly work in the past three decades. They are often explained by comparing
the institutional characteristics of societies, such as the educational systems and
different labor market institutions (e.g., Maurice, Sellier and Silvestre 1986; Shavit
and Müller 1998; Müller and Gangl 2003). A common finding, for example, is that
for upper secondary educational degree holders, the likelihood to be unemployed
is dependent on the specificity of vocational skills that are provided in a country’s
educational system (Shavit and Müller 2000).
A second interesting question that Figure 1.1 raises is why education pays off.
Although it is evident that there is a positive relationship between education and
earnings, the figure does not tell us anything about the mechanism by which education
1. It is important to note that this research is directed towards the individual-level returns to education.
The overall focus of this dissertation, as well as the literature review, solely addresses the private returns
to education rather than the social returns to education.
2. There are obviously large differences in educational returns for different groups. For example, it is
a well-established fact that educational returns are lower for females than males and that these gender
effects differ across countries (e.g., Grunow 2006). These differences are not captured in the figure.
However, the main point we make here is merely that education is positively related to labor market
returns and that these returns are not equal across different countries.
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yields a high return on investment. A large body of literature that originated in the
1960s and 1970s focuses on this question and proposes several alternative theoretical
mechanisms that account for the education effect on labor market outcomes. In the
early 1960s, the dominant explanation was that education pays off because it provides
individuals with skills that are rewarded by employers (Mincer 1958; Schultz 1961;
Becker 1964). In response to this human capital framework, alternative theoretical
mechanisms have been proposed; for example, education has been claimed to increase
labor market returns because of its signaling capacity (Arrow 1973; Spence 1973;
Stiglitz 1975; Thurow 1975) or because it is an instrument of social closure (Berg 1970;
Illich 1970; Bourdieu and Passeron 1973; Collins 1971, 1979).
Both of the aforementioned questions are central problems in the field of
stratification, and both form the center of a large body of literature. Unfortunately,
these two literatures developed independently of one another: in the research on
how the strength of the education effect on labor market outcomes differs across
institutional contexts, little attention is devoted to the mechanisms by which education
yields a high return on investment (however, see Van der Velden and Wolbers 2007;
Van de Werfhorst 2011a, 2011b; Matković and Kogan 2012). Similarly, studies that
focus on the mechanisms often study them in isolated contexts without taking the
possible influence of institutions into account.
The goal of this book is to bridge both literatures by investigating the main
question that guides this dissertation: is the importance of the mechanism(s) by which
education pays off dependent on the institutional context? Instead of focusing on how
institutions, such as educational systems, influence the strength of the education effect,
we aim to study how the institutional context influences the mechanism by which
education yields a high return on investment. Is it the case that the reason for which
15
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education is positively related to labor market success is dependent on institutional
contexts? Most scholars who draw comparisons between mechanisms often persist
in a mechanism competition and point to one mechanism that explains it all. The
main contribution of this dissertation is that it develops a theory that integrates both
literatures on mechanisms and institutions. The core proposition is that while all
mechanisms that explain the education effect may be significant, the relative strength
of these mechanisms depends upon their institutional context.
This chapter proceeds as follows. First, we will review existing studies that focus
on the influence of institutional context on the strength of the education effect.
Next, we will discuss the literature that addresses why education pays off and propose
a classification of three general mechanisms. In the fourth section, we present the
research questions. In section five, we set out our main theory and discuss the
institutional conditions that are expected to enhance the importance of one of the
three mechanisms. In the final section, we provide an overview of the remaining book
chapters.

1.2 Institutions and the education effect
In this section, we examine the literature that has addressed cross-societal differences
in the size of the educational payoff, a question that has guided numerous studies.
While many researchers investigate cross-national variations in the private returns to
education by using cross-sectional methods, the theoretical assumptions concerning
the influence of context on the educational payoff are based on the behaviors and
the opportunities of individuals during their life course. Individuals make decisions,
whether or not intentionally, that influence their options later in life. The context in
which they make these decisions is important, as it constrains the possible options that
individuals have. Concerning the educational payoff in the labor market, different
institutions offer different trajectories that are available in the transition from school
to work (e.g., Blossfeld et al. 2005). Cross-national variation in educational systems,
for example, is used as an explanation for systematic cross-national variation in the
strength of the education effect: different educational systems offer different routes
to the labor market—for example, via general or vocational programs—which may
influence the extent to which education pays off. This perspective emphasizes the
impact of, often national, institutional contexts on the strength of the education
effect. As a consequence, the majority of the research that has been performed in this
tradition has a cross-national focus.
In the first studies that explicitly addressed cross-national variation in the strength of
the education effect, the general strategy was to compare a small number of countries,
for example, France and Germany (Maurice, Sellier, and Silvestre 1986); Germany,
Sweden, and the United States (Allmendinger 1989); Britain and France (Marsden
and Germe 1991); or the United States and Japan (Rosenbaum and Kariya 1991).
Beginning in the mid-1990s, the number of countries analyzed increased rapidly,
for example, via international collaborations in edited volumes (Shavit and Müller
1998; Müller and Gangl 2003; Blossfeld et al. 2005; Shavit, Arum, and Gamoran
2007), as well as by the growing availability of comparable (cross-) national survey
data (e.g., Scherer 2005; Wolbers 2007; Andersen and Van de Werfhorst 2010). All
16

1. Introduction

of these studies find empirical evidence for the influence of institutional context
on the relationship between education and labor market outcomes. We discuss two
types of institutions that are argued to affect the strength of the education effect: (1)
educational systems and (2) labor market institutions.
1.2.1 Educational systems and the education effect
While there are numerous aspects of educational systems that can be analyzed,
stratification research often distinguishes between three characteristics of
educational systems (e.g., Kerckhoff 1995, 2001; Shavit and Müller 2000): the level
of standardization, the level of tracking, and the level of vocational orientation.
Although some researchers argue that standardization influences the educational
payoff (e.g., Allmendinger 1989), most studies show that the effect of standardization
on the strength of the education effect is marginal, especially when the vocational
orientation and the level of tracking of an educational system are taken into account
(e.g., Shavit and Müller 1998; Bol and Van de Werfhorst 2011a). We will follow these
earlier findings and focus on the level of vocational orientation and tracking when
discussing the role of educational systems.
First, the level of tracking refers to the existence of different educational programs
at the same time point in an educational trajectory. These programs are hierarchically
ranked, and it is clear which track is “higher” and which is “lower” (Allmendinger 1989).
Tracking mainly takes place in the context of secondary education, although there is
curriculum tracking in post-secondary education, as well. The second dimension on
which educational systems differ is their level of vocational orientation: that is, the
extent to which education provides students with vocational skills and the specificity of
these skills. Education can supply students with both general and specific skills, and the
balance between these two differs across educational systems. This second dimension,
the vocational orientation, is primarily associated with upper secondary vocational
education, which consists of educational programs that emphasize the learning of
(occupation-)specific skills, often in the form of a dual system whereby employers
influence the curriculum. In Figure 1.2, countries are plotted on two indicators that
scale national educational systems according to their levels of tracking and vocational
orientation. How these indicators are constructed is extensively discussed in Chapter
2; the main objective here is to provide an overview of the cross-national variation in
educational systems.
In their influential cross-national study on the school-to-work transition in 13
countries, Shavit and Müller (1998) find support that both dimensions of educational
systems play an important role in the school-to-work transition. Although education
has a positive effect on labor market outcomes in all countries, and in almost all
countries the effect of tertiary educational degrees on occupational attainment is
significantly stronger than the effect of intermediate degrees, there is systematic crosscountry variation: in countries with a high level of tracking and a strong orientation
towards vocational education, the effect of education on occupational attainment is
stronger.
Other researchers confirm the importance of the educational system for the
education effect on labor markets, albeit by studying different countries and using
different dependent variables. While vocational education reduces the odds of being
unemployed in most countries, this effect is stronger in countries with an educational
17
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system that has a strong focus on vocational education. Especially in these systems,
vocational education functions as a “safety net” (Arum and Shavit 1995; Shavit and
Müller 2000). Comparable results are found by other authors, and in general, the
likelihood of becoming unemployed is lower in more vocationally oriented educational
systems (e.g., Müller and Gangl 2003; Breen 2005; Müller 2005). Similarly, the
length of the school-to-work transition is known to be shorter in countries with more
vocationally orientated educational systems (Ryan 2001; Van der Velden and Wolbers
2003; Blossfeld et al. 2005; Wolbers 2007).
Comparable results are found when tracking is the main dimension under analysis:
in highly tracked educational systems, there is a tighter link between education and
occupation, and hence a stronger effect of educational attainment on occupational
status (Allmendinger 1989; Kerckhoff 2001; Scherer 2005; Andersen and Van de
Werfhorst 2010). Moreover, when there is more tracking, job stability increases, as the
school-leavers remain in the same occupation for a longer time (Maurice, Sellier, and
Silvestre 1986; Allmendinger 1989: 239). Both the level of tracking and the vocational
orientation of educational systems are argued to enhance the access of school-leavers
to the labor market. While the majority of these studies predict a common effect for
students in all tracks, more recently, authors have shown that the contextual effects of
educational systems (tracking) differed across individuals from different educational
tracks (Ianelli and Raffe 2007; Wolbers 2007; Andersen and Van de Werfhorst 2010).
Although the level of tracking and the vocational orientation of educational systems
are known to facilitate the school-to-work transition (Shavit and Müller 2000), it is also
widely acknowledged that both dimensions, especially tracking, enhance the inequality

2

Figure 1.2: The level of tracking and vocational orientation
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of educational opportunities (Van de Werfhorst and Mijs 2010). In countries where
secondary education is highly tracked, the effect of social origin on performance is
stronger (Brunello and Checchi 2007; Schuetz, Ursprung, and Woessmann 2008; Horn
2009; Dronkers, Van der Velden, and Dunne 2011; Bol et al. 2012). When tracked
educational systems became comprehensive educational systems, the inequality of
educational opportunities decreases (Erikson and Jonsson 1996; Pekkarinen, Uusitalo,
and Pekkala 2009). This inequality-magnifying effect of tracking is explained by the
life course hypothesis: when students are sorted into different tracks at a younger age,
social class background is argued to be of greater significance (cf. Shavit and Blossfeld
1993). The influence of tracking on the reproduction of inequality not only affects
educational performance: several studies show that the effect of social origin on labor
market outcomes (e.g., employment, occupational status) is stronger in countries with
more tracked educational systems (e.g., Andersen and Van de Werfhorst 2010). More
generally, education takes a central position in transmitting inequalities in societies,
but the extent to which it does so depends on the institutional context.
A large body of literature gives strong evidence for the pivotal role that educational
systems have in the transition from education to work. The vocational orientation of
an educational system seems to particularly influence the strength of the education
effect, as the school-to-work transition is found to be simpler when countries rely
on vocational education to a greater extent. However, differentiation in educational
systems, mainly via the implementation of hierarchical educational tracks, is argued
to magnify existing inequalities between individuals. There seems to be a trade-off
between these two functions of educational systems, as systems that do well with
respect to the labor market allocation of school-leavers perform worse in promoting
equality of opportunity (see also Chapter 2).
1.2.2 Labor market institutions and the education effect
Although the literature on the relationship between institutional context and
the education effect on labor market outcomes has a strong focus on educational
systems, the contextual characteristics of labor markets are also found to be important
determinants of the strength of the educational payoff (see Ryan 2001 for an overview).
Similar to educational systems, labor market institutions vary across societies, and the
way they are set up is argued to influence the educational payoff, as they structure
the entry from education into jobs. There are several approaches that relate labor
market institutions to the education effect.3 First, a body of literature aims to describe
the development of institutions and discuss their mutual dependence. Second,
stratification research studies the effects of different labor market institutions on the
educational payoff.
A dominant way to characterize labor markets is proposed by the ”varieties of
capitalism” (VoC) approach (Hall and Soskice 2001), a broad theoretical framework
that is built around cross-national variation in labor markets and categorizes market
economies along their levels of labor market coordination. The main distinction is
between countries with a low level of labor market coordination, that is, liberal market
economies (LMEs), and countries with a high level of labor market coordination, that
3. Several authors study how the educational payoff is influenced by the interplay between educational
systems and labor market institutions (e.g., Van der Velden and Wolbers 2003; Andersen and Van de
Werfhorst 2010).
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is, coordinated market economies (CMEs). Institutions are not treated in isolation,
but rather the VoC approach is interested in full institutional configurations and the
complementarities between institutions. In CMEs, educational systems play a central
role in the provision of occupation-specific skills; in these systems, vocational programs
are developed in mutual coordination between employers, unions, and the state
(Thelen 2004). The opposite is true for LMEs, where educational systems offer generic
skills. The educational payoff, however, is not only structured by the educational
system but also by how it interacts with the strictness of the employment protection
legislation (Estevez-Abe, Iversen, and Soskice 2001, Busemeyer 2009; but see Tåhlin
2008). Specific skills are argued to be a safer investment when employment protection
is high, and because of the skill specificity and strict employment protection, employees
are not expected to be very mobile. The absence of a strong employment protection
in LMEs is less problematic, as educational systems mainly provide individuals with
transferable general skills. While the VoC approach thus offers detailed accounts of
how labor market institutions evolve over time and between countries, less attention
is devoted to how differences in institutional contexts influence micro mechanisms,4
such as the transition from school to work (however, see Busemeyer and Jensen 2012).
In stratification research, authors place less emphasis on the origins of institutions
and focus more on the effects of institutions. With respect to the educational payoff,
much importance is attached to the lines along which labor markets are segmented,
whether as internal labor markets or occupational labor markets (Doeringer and Piore
1971; Blossfeld and Mayer 1988; Marsden 1990). Maurice, Sellier and Silvestre (1986)
argue that the transition from school to work is simpler in countries with skill-specific
vocational education and strong occupational labor markets. In occupational labor
markets, jobs are defined by content, and because essential training already took
place in vocational programs, educational degrees (or skills) are easily transferable
between jobs within the same occupation. The transition from school to work follows
a different pattern if countries provide students with more generic skills and rely on
internal labor markets. In these countries, firms instead of jobs are the central units
of the labor market, and the skills (or degrees) acquired in education have a different
function, as most of the job training takes place within the same firm (Doeringer and
Piore 1971). Consequently, the effect of education on labor market outcomes tends to
be weaker, as job seekers more often enter the occupational ladder on a low rung and
work their way up (Scherer 2001).
In a similar vein, authors argue that the education effect on labor market outcomes
is dependent on the nature of the employment relationship, a factor that varies across
countries. Employment relationships can be open or closed (Sørensen 1983; cf.
Weber [1922] 1978): open employment relationships refer to positions in the labor
market where allocation is based on market principles, whereas closed employment
relationships are based on promotional ladders and refer to positions that are mainly
found where there are strong internal labor markets. The education effect is expected
to be stronger when employment relationships are open, as labor market success in
internal labor markets relies less on skills (or degrees). When employment relations
4. See also Andersen and Van de Werfhorst (2010), who formally test the influence of labor market
coordination on the strength of the education effect. Their main finding is that tracking and vocational
orientation increase the strength of the effect, while labor market coordination has a “dampening effect”
on the educational payoff.
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are closed, educational attainment is a less important prerequisite for advancement
on the promotional ladder. Compared to more open employment relationships, social
class background is a more important determinant of access, thereby increasing the
intergenerational transmittance of social inequalities.
The accessibility of positions in the labor market is not only determined by the
existence of strong internal labor markets but also by the level of employment protection.
In countries with a strict employment protection, there is less employee mobility in
the labor market, and young school-leavers have more difficulties in entering the labor
market (Nickell 1997). Indeed, several studies find that in countries with a high level
of employment protection, the placement of students in the labor market takes longer
(Müller and Gangl 2003; Müller 2005; Wolbers 2007), and the risk of falling into
unemployment after formal education is higher (Ryan 2001; Breen 2005). Blossfeld
and colleagues furthermore find that systems where insiders are protected create an
“inequality of uncertainty,” as the entry into the first job is especially difficult for
poorly educated young people (Blossfeld et al. 2005).
Both educational systems and labor market institutions have been shown to
influence the education effect on labor market outcomes. This finding has important
implications for the study of social inequalities among individuals, as it is known that
both the educational system and several labor market institutions can exacerbate or
decrease existing inequalities. While most of the studies discussed present thorough
investigations of how the education effect varies across institutional contexts, they also
tend to ignore the question of why education pays off in the labor market, or they
assume that one explanation is dominant (e.g., Shavit, Arum, and Gamoran 2007: 30).
In the following section, we will discuss several theories that explain the educational
payoff.

1.3 Three mechanisms
While a large literature is directed towards comparing the strength of the education
effect across institutional settings, a similarly large body of research focuses on the
question of why education pays off in the labor market. In recent decades, numerous
theories have been formulated to account for the education effect in labor market
outcomes: human capital theory, signaling theory, sorting theory, job competition
theory, sheepskin effects, social reproduction theory, credentialist theory, and so
on (for an exhaustive overview, see Bills 2003). The goal of this book is to compare
the strength of these theories across institutional settings. However, some theories
share important characteristics, and it is therefore useful to group different theories
together instead of comparing each individually. We label these groups of theories as
mechanisms, as they all share important assumptions that describe the relationship
between education and labor market outcomes.
The comparison of different theories is not uncommon. In the field of economics,
a mechanism that stresses the role of education as a provider of productivity enhancing
skills is often contrasted to one that emphasizes the crucial role of educational degrees
(e.g., Hungerford and Solon 1987; Groot and Oosterbeek 1994; Altonji and Pierret
2001; Bedard 2001; Fang 2006). The baseline assumption in the economic literature
is that education is functional and that it provides individuals with skills that enhance
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their future productivity. This baseline view is then contrasted with an alternative
model, where education pays off because of educational degrees instead of acquired
skills (Jaeger and Page 1996) or because education is a signal for employers (Spence
1973; Stiglitz 1975).
In the sociological literature, however, fine-grained distinctions are used, and it is
more common to distinguish between more than two mechanisms (e.g., Rosenbaum et
al. 1990; Traag et al. 2005; Van de Werfhorst 2011a; Matković and Kogan 2012). Here,
we will differentiate between three broad mechanisms that explain the educational
payoff in the labor market: productivity enhancing skills, positional good, and social
closure. Before we discuss the differences between the mechanisms, and hence the
legitimation of the threefold distinction, we will elaborate on all three of them. It is
important to note that the mechanisms we describe below are ideal types. In reality,
we do not expect any of these mechanisms to fully explain the education effect on
labor market outcomes. Instead, our main argument is that the extent to which each of
these mechanisms is a valid explanation for the educational payoff in the labor market
depends on the institutional context.
1.3.1 Productivity enhancing skills
There is a large strand of research that argues that education yields high returns in
the labor market because it provides individuals with skills. During their education,
individuals accumulate human capital, that is, all of those characteristics that raise
their earnings, improve their health, enhance their good habits, and so on (Mincer
1958; Schultz 1961; Becker 1964). Investment in human capital is the total of the
“activities that influence future monetary and psychic income by increasing […]
resources in people” (Becker 1964: 3). Education can be seen as the most important
provider of human capital, as it is argued to equip individuals with skills. Those with
more education, or a higher level of education, have acquired more skills and thus
more human capital.
Skills that are obtained through education increase labor market rewards, as
they enhance individuals’ productivity. Employers reward those employees with
higher levels of education more because they are more productive and thus yield
more returns for the firm; education has a direct and positive effect on productivity.
Through education, individuals maximize their marginal product (their skills) and,
consequently, the returns to their marginal product (Becker 1964). Education is seen
as an investment in human capital: those who invest more will reap the benefits in
the labor market. While several scholars nuance the deterministic nature of human
capital theories (e.g., Tomaskovic-Devey, Thomas, and Johnson 2005; Kambourov and
Manovski 2009), it is not a straw man: the mechanism as described here takes a central
position in current research (e.g., Lanzi 2007; Goldin and Katz 2008), as well as in
policy (e.g., OECD 2010a: 24).
In this book, human capital theories are grouped under the rubric of the productivity
enhancing skills mechanism. This mechanism is based on two important assumptions:
(1) education provides individuals with skills that increase their level of productivity and (2)
employers reward employees on the basis of their productivity. From these two assumptions,
it logically follows that education has a positive effect on labor market outcomes.
By emphasizing the pivotal role of education in turning individuals into productive
workers, the productivity enhancing skills mechanism explains the educational payoff
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in the labor market.
1.3.2 Positional good
In contrast to the productivity enhancing skills mechanism, there are several theories
emphasizing that education does not provide students with skills that directly increase
their productivity in the labor market. An implicit assumption in the productivity
enhancing skills mechanism is that employers have complete information about the
productivity of job seekers, an assumption that is false according to critics of the human
capital paradigm: “to hire someone […] is frequently to purchase a lottery” (Spence
1973: 356). In other words, during the hiring process, employers have little information
on the actual productivity levels of job candidates. The reason that education pays off
in the labor market is therefore not that it increases skills but because it functions as
a signal (Spence 1973; Wolpin 1977) on whose basis employers may screen potential
employees (Arrow 1973; Layard and Psacharopolous 1974; Stiglitz 1975). Education
functions as a sorting device, and those with the strongest signals obtain the highest
rewards (Weiss 1995).
Instead of viewing the level of productivity as being attached to individuals,
productivity is, in this line of thought, argued to be a characteristic of a job: “the
marginal product resides in the job and not in the man; the individual’s earnings depend
upon the job he acquires and not directly upon his own characteristics” (Thurow 1975:
77). What does an educational degree signal when productivity is attached to the job
instead of the individual? According to job competition theory, education is a signal
of trainability or the capacity to learn skills and become productive (Thurow 1975).
Employers thus tend to prefer the job applicant with the highest educational degree,
as they want to minimize their future training costs. As a consequence, education
holds only relative value in the hiring process, and the return on an educational degree
depends upon the educational composition of all job seekers.
Thurow (1975) discusses this relative role of education by distinguishing between
two queues: the labor queue and the job queue. In the labor queue, job seekers are
ranked on the basis of their future training costs and hence their relative level of
education. Education is a signal of trainability, and those with stronger signals are at
the front of the queue. In the job queue, on the other hand, jobs are ranked according
to their rewards and attractiveness for employees. The allocation of job seekers to the
labor market is thus dependent on a dual queuing process, in which the job seeker
will prefer the job that is front-most in the job queue, while employers will select the
job seeker that is front-most in the labor queue. Education is argued to be a positional
good, as the extent to which it pays off in the labor market is dependent on the
educational composition of the pool of job seekers.
The theories we discussed above are grouped in the positional good mechanism,
which is built on two assumptions: (1) education is a signal of trainability and (2) employers
want to minimize future training costs and therefore prefer to hire those with the highest relative
educational position. The positional good mechanism differs from the productivity
enhancing skills mechanism, which stresses the relevance of the skills acquired in
education. Instead, education is expected to have a positive effect on labor market
outcomes because of its role as a signal. Furthermore, in contrast to the productivity
enhancing skills mechanism, the returns to education are argued to be dependent on
the educational composition of the pool of job seekers. Although the productivity
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enhancing skills and positional good mechanism are different, both have in common
that they expect education to pay off in the labor market for reasons of (expected)
productivity: education provides students with skills or increases their trainability.
1.3.3 Social closure
However, a large body of literature disregards this functional character of education
and instead stresses its role in the process of social closure. Social closure, a concept
introduced by Max Weber, is the practice by which social groups increase their
rewards by excluding others from access to their resources (Weber [1922] 1978; Parkin
1979; Murphy 1988). Exclusionary barriers are set up to monopolize opportunities
and an, often economic, benefit is generated for the members (Weber [1922] 1978:
342). According to theories of social closure, education functions as one of the most
important barriers, and educational degrees give access to more beneficial positions in
the labor market. Education does not merely yield high returns on investment because
those with higher levels of education have more skills or are easier to train for specific
jobs; the main reason that it is rewarded in the labor market is because it provides
access to closed social groups.
There are different views regarding how this closure takes place. Bourdieu and
Passeron (1973) argue that education sorts students according to their level of cultural
capital. The educational degree is thus a marker of a certain level of cultural capital,
which gives access to a specific place in the social class hierarchy. A similar argument
is made by Bowles and Gintis (1976), who argue that instead of providing productivity
enhancing skills, education supplies students with skills that are neither cognitive
nor technical. In schools, students learn how to act, speak, and behave in certain
circumstances. It is especially these habits and preferences (“incentive-enhancing
preferences”) that are rewarded in the labor market. A third influential perspective is
the credentialization theory (Collins 1971, 1979), which describes the reproduction of
social class in education by focusing on the role of educational degrees or “credentials.”
Educational credentials are an entry requirement to closed social groups, and education
is solely rewarded because it provides access to particular labor market positions.
All of these theories provide detailed accounts of how education reproduces the
social class structure by raising entrance barriers (cultural capital, incentive-enhancing
preferences, credentials) to social groups, often defined as status groups, or social
classes. An important question is at what level these status groups or social classes
exist and at what level social closure processes take place. Recent studies argue that,
instead of large social class categorizations (e.g., Erikson and Goldthorpe 1992), social
class differences emerge at the disaggregated occupational level (Grusky and Sørensen
1998; Weeden and Grusky 2005a, 2012a; Jonsson et al. 2009; however, see Erikson,
Goldthorpe, and Hällsten 2012). Following this “micro-class” approach, social closure
is the process by which the access to occupations is restricted. Indeed, in the few efforts
to empirically assess the role of social closure, authors emphasize the importance of
occupations in the process of social closure (Weeden 2002; Kleiner and Krueger 2010;
Weeden and Grusky 2012b; however, see Van de Werfhorst 2011a).
In line with earlier findings, we therefore focus on occupational closure, a specific
type of social closure whereby occupational groups pursue their monopolistic interests
by establishing legal orders that protect their monopolistic advantage (Weber [1922]
1978: 342). Educational credentials are a prime example of such a legal order and are
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often seen as one of the stronger sources of occupational closure (Sørensen 2000:
1554; Weeden 2002). Only those individuals who possess a credential are allowed to
perform job tasks of occupations closed by credentials. By placing barriers on access to
occupations, occupational closure strategies, such as educational credentialing, create
an artificial scarcity of workers. This restriction of supply increases wages as it generates
economic rents, that is, wage premiums that are “independent of the efforts and
abilities of individuals and tied to aspects of social structure” (Sørensen 1996: 1345).
According to the social closure mechanism, education yields high returns in the labor
market because it is a rent-generating closure strategy. Credentials might also increase
labor market returns because they are often a prerequisite for another well-known
closure strategy: licensure. Occupational licensure is found to generate economic
rents (Friedman 1962; Kleiner 2000, 2006; Kleiner and Krueger 2010; Humphris,
Koumenta, and Kleiner 2011), and education increases labor market returns insofar as
occupational licenses require an educational credential.
This third perspective is categorized as the social closure mechanism, which has two
important assumptions: (1) educational rewards are unrelated to expected productivity and
(2) education pays off because it gives access to, and increases the rewards for, closed occupations.
According to this perspective, education is not functional in terms of productivity: its
main role is not to provide students with productivity enhancing skills nor to make
them more trainable. Instead, educational credentials function as entrance barriers to
closed occupations, thereby generating economic rents.
1.3.4 Similarities and differences
We have described three different accounts of why education pays off in the labor
market: the productivity enhancing skills mechanism, the positional good mechanism,
and the social closure mechanism. All three offer different excplanations of what the
role of education is and why it is the case that education has a positive effect on labor
market outcomes. There are also similarities between the three mechanisms—that is, all
three are not equally different from one another in all aspects. Here, we will discuss the
main differences and similarities between the three mechanisms, thereby legitimizing
the threefold distinction of all theories that explain the educational payoff. In doing
so, we focus on the differential role that the three mechanisms assign to education in
different phases of the life course, as schematically presented in Figure 1.3.5
Figure 1.3: Schematic overview of the early life course
t1
birth

t2					
entry to education			

t3
exit education

t4			

t

entry to labor market

The productivity enhancing skills mechanism argues that education pays off as it
increases the worker’s skill level and thus productivity, which is rewarded in the labor
market. According to this mechanism, individuals obtain productivity enhancing skills
5. This schematic overview is for illustrative purposes only. For the sake of the argument, several breaks
within education are disregarded.
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during the course of their education, between t2 and t3. Furthermore, the longer this
period lasts, and the longer that individuals have been educated, the more skills they
acquire. In the individuals’ transition into the labor market, at t4, employers give full
returns to their marginal product, the individuals’ skills. The productivity enhancing
skills mechanism attaches no added value of educational qualifications or credentials;
only the skills determine the payoff in the labor market.
The positional good mechanism sees education primarily as a signal and argues
that education is rewarded because employers will pick those job candidates with the
highest level of education (and thus the strongest signals) relative to other job seekers.
In comparison to the productivity enhancing skills mechanism, the period between t2
and t3 is not crucial to becoming a productive worker: although individuals become
more trainable, real productivity enhancing skills are acquired on the job. Instead,
education functions as a sorting machine, and employers screen and reward job
applicants on the basis of their signals, that is, their educational degrees. It is therefore
not so much the length of the period between t2 and t3 that matters; rather, the degree
an individual acquires at t3 determines his or her labor market success. Furthermore,
in comparison with the productivity enhancing skills mechanism, students with equal
levels of education are not equally rewarded in the labor market. According to this
mechanism, education is positional, and the educational payoff at t4 is determined by
the educational composition of all job-seekers.
The social closure mechanism, lastly, argues that education pays off because it
provides access to closed occupations. While the other mechanisms attach some value
to the period between t2 and t3 (to become productive or to become more trainable),
the social closure mechanism attaches no value to this period: labor market returns
to education are predominantly based on the possession of educational credentials
at t3. Entry to particular labor market positions at t4 is restricted by educational
credentials and is unrelated to expected levels of productivity or trainability. Those
with (high-level) educational credentials, often those from a high social class at t1,
obtain access to more rewarding positions in the occupational structure. Entry to some
occupations is restricted by institutional barriers, such as licensure laws or educational
requirements. Educational credentials thereby artificially restrict the supply of labor
to these occupations, which generates economic rents and thus increases labor market
returns for those who possess credentials.
All three mechanisms offer different accounts as to why education pays off in
the labor market. However, there are similarities between some of the mechanisms.
First, both the productivity enhancing skills and positional good mechanism claim
that education is functional: it is argued to directly increase productivity or increase
the level of trainability. The importance of these acquired skills at t4 differs between
both mechanisms, as the positional good mechanism argues that not the skills but
the signaling capacity of an individual’s relative level of education is rewarded by
employers.
A second similarity is the importance that the positional good and social closure
mechanism attach to educational degrees, whether as a signal or as a credential.
However, these mechanisms’ interpretations of the role of degrees highly differs: while
the positional good mechanism argues that degrees signal the relative educational
position on whose basis assumptions are made regarding expected productivity
levels, the social closure mechanism contends that degrees are credentials that secure
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entry into occupations, irrespective of their relative position or signaling strength.
Furthermore, the positional good mechanism attaches some importance to the
acquisition of skills through education (becoming easier to train on the job), while the
social closure mechanism argues that skills are only important insofar as access to the
training for these skills is restricted (cf. Weeden and Grusky 2012b).
Although there are similarities between the three mechanisms, the differences are
far more pronounced. We therefore argue that these three mechanisms provide three
distinct explanations for the education effect on labor market outcomes while also
being parsimonious. In Table 1.1, the main characteristics of all three mechanisms are
briefly summarized.

1.4 Research questions
As we have shown, there is a significant body of literature concerning how the
education effect on labor market outcomes differs across institutional settings, just
as numerous authors focus on the mechanisms by which education pays off. These
two literatures are, unfortunately, rarely merged. In cross-national comparisons of the
strength of the education effect, the mechanism by which education pays off is often
taken for granted. However, it is likely that the reason that education pays off varies
systematically across institutional contexts; even when the strength of the education
effect is of a comparable size across countries, the mechanism by which education pays
off might differ (Van de Werfhorst 2011a). The goal of this dissertation is to test this
proposition: the reason for which education pays off in the labor market differs across
institutional contexts.
However, it is difficult to directly study the influence that institutional context has on
the importance of mechanisms that explain the educational payoff in the labor market.
The strategy of this dissertation is therefore to investigate the educational payoff in the
labor market in research designs that include implications for which mechanism drives
this effect. For example, according to the productivity enhancing skills mechanism,
educational degrees are not expected to have an effect on labor market outcomes when
controlled for skills. The positional good and social closure mechanismsdo expect this
effect. While we empirically focus on the linkages between institutions, education, and
labor market outcomes, specific research designs enable us to develop theories on the
importance of the three mechanisms in different institutional contexts (see also 1.5.4).
Thus, our two research questions are the following:
1) How do institutional frameworks impact the linkages between education and the labor
market?
2) What do these linkages reveal about the importance of the three different mechanisms in
relation to the institutional context?
In the following section, we will develop a theory of how we expect different institutional
conditions to increase the importance of one of the three mechanisms.
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Education equips students with skills
that increase their later productivity.
Employers reward the skills of
individuals.

What is the role of
education?

Why does education pay
off?

Productivity enhancing skills

Employers hire those who have,
relative to others, the highest level
of education to minimize training
costs.

Education provides students with
skills that decrease on-the-job
training costs.

Positional good

TABLE 1.1: THE THREE MECHANISMS

Educational credentials
artificially restrict the supply of
labor to occupations and thereby
generate a wage premium for
credential-holders.

Education provides students with
an educational credential.

Social closure

Why does education pay off?
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1.5 Institutional context and the three mechanisms
The theoretical aim of this dissertation is to hypothesize the institutional circumstances
under which one of the three mechanisms best explains the educational payoff in
the labor market. In doing so, we envision an interaction between institutions at
a macro level and individual behavior at a micro level. This work can thereby be
positioned in the tradition of new institutionalism, which argues that the behavior
of social actors is shaped by their institutional context (e.g., Brinton and Nee 1998).
Institutions are defined as “dominant system[s] of interrelated informal and formal
elements—customs, shared beliefs, norms and rules—which actors orient their actions
to, when they pursue their interests” (Nee 2005: 55). Social actors make decisions and
pursue their interests within a given context; hence, it is vital to take this context into
account. New institutionalism thus leaves room for agency even as it acknowledges the
importance of structure.
Applied to this dissertation, the new institutionalist argument is that employers’
recruitment and reward behavior in the labor market is dependent on the institutional
context in which they make their decisions.6 The three mechanisms are not entered
in a horse race, as we do not argue that one mechanism fully explains the educational
payoff in the labor market. Instead, we aim to formulate conditions under which one
of the three mechanisms is more likely to explain the educational payoff (following
van de Werfhorst 2011a, 2011b; Matković and Kogan 2012), while acknowledging the
likelihood that all three mechanisms explain the education effect to a certain extent in
all institutional contexts. We are, however, interested in the variation that exists between
institutional settings, predominantly between countries but also between changing
institutional settings over time. These variations in the explanatory strength of the
three mechanisms cannot be seen as a zero-sum game: if one mechanism becomes more
important, another mechanism does not necessarily diminish in importance. Here, we
test the simpler, and more testable, claim that certain institutional conditions affect
the importance of a particular mechanism without making a deterministic argument
about the other mechanisms.
By formulating the conditions under which we expect one of the three mechanisms
to be a more important explanation for the educational payoff, we develop a theory
in which we combine the literature that links institutions to the strength of the
education effect with the literature that investigates why education yields a high
return on investment. The resulting theory has important implications for inequality
research, as the extent to which inequalities are (re)produced in education depends
on the mechanism by which education pays off. When employers select employees on
the basis of their productivity enhancing skills, for example, social class background
is likely to play a small role in the recruitment of employees (although access to those
skills is obviously dependent on social class). The social closure mechanism, however,
is based on the assumption that individuals’ access to particular positions in the labor
market is largely dependent on their social class background; hence, the reproduction
of social inequalities is likely to be stronger in settings where this mechanism is of higher
6. However, as is the case for many studies (cf. Stolzenberg 1978), instead of directly studying the employers’ behavior, we study labor market outcomes. We implicitly assume the vital role that employers take in
the transition that individuals make from school to the labor market (for employer studies, see e.g., Bills
1988; Jackson 2009; Di Stasio 2012).
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importance.7 In the conclusion, we will return to these discussions and embed our
findings in the literature concerning inequality. First, we hypothesize the institutional
conditions that are likely to increase the importance of each of the three mechanisms.
1.5.1 Institutional context and the productivity enhancing skills mechanism
The extent to which recruitment occurs on the basis of productivity enhancing skills
is likely to be influenced by the types of skills that are provided by the educational
system. As argued above, according to this mechanism, education provides individuals
with skills, which in turn increase their future productivity in the labor market. There
is, however, cross-national variation in the specificity of the skills that educational
systems provide (Shavit and Müller 1998). Some educational systems provide students
with generic skills, while others are characterized by a strong dual system in which
employers influence the types of skills that the educational system confers (e.g., Ryan
2001). In a dual system, students combine education with on-the-job training by
employers. As a consequence, the skills that are provided in dual systems are expected
to directly increase the productivity of students in the labor market (e.g., OECD
2010a). Hence, in those countries where the educational system provides vocational
skills—for example, in the form of a dual system—the productivity enhancing skills
mechanism is likely to be a more important explanation for the education effect on
labor market outcomes (Van de Werfhorst 2011b).
In addition to the vocational orientation of educational systems, several labor
market institutions are also likely to create conditions under which it is likely that
the productivity enhancing skills mechanism is a tenable explanation for the
education effect. The productivity enhancing skills mechanism is more likely to be
of importance when employers demand skills immediately, as is the case in liberal
market economies, with their low levels of employment protection (Van de Werfhorst
2011a). Although some labor markets are more oriented towards an enduring career,
others are characterized by shorter careers and a higher fluidity of employees. The
average duration of careers is highly influenced by the level of employment protection,
as especially in those countries with a rigid labor market, employees remain in the
same occupation for a longer period of time (Nickell 1997). When employment
protection is low, as is the case in more liberal market economies, employees change
jobs more often. In coordinated market economies, in contrast, employees are offered
longer-term contracts, and recruitment is not guided by a demand for immediate
productivity, as there are several options for employees to become productive during
their career (for example, through on-the-job training). The job duration in liberal
market economies is generally much shorter, and recruitment is therefore more likely
to take place on the basis of productivity enhancing skills: employees have little time
to become productive in their jobs, and employers therefore demand employees who
are immediately productive.8
7. However, as we show in Chapter 5, some forms of closure (e.g., unions, apprenticeships) may
also decrease existing inequalities by generating economic rents for those at the bottom of the wage
distribution. Other forms of social closure (e.g., licensure, educational credentialing) are not expected to
raise the bottom floor but rather to increase the wages of those at the top of the income distribution. In
the conclusion, we will discuss this issue more extensively.
8. This third institutional characteristic is, however, conditioned by the absence or presence of technological innovation. In times of strong technological innovations, skill requirements change rapidly, making selection on the basis of immediately productive skills impossible. It is known that fluctuation in these
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The two institutional conditions that influence the importance of the productivity
enhancing skills mechanism—the vocational orientation of the educational system and
the level of employment protection—are related. Several studies find that in countries
with high levels of employment protections, individuals invest more in highly specific
education (Estevez-Abe, Iversen and Soskice 2001; but see Tåhlin 2008). The extent to
which students participate in skill-based vocational educational programs depends on
their expectations regarding the duration of their career: when workers are easily laid
off, they are less likely to invest in highly job-specific vocational education.
A final institutional condition that is argued to influence the extent to which skills
are rewarded in the labor market is the expansion of education. Instead of focusing on
cross-spatial variation (as with the two institutional conditions described above), here
we focus on cross-temporal variation in enrollment rates. Modernization theorists argue
that education becomes increasingly important to advance in society; as education
expanded in the 20th century, education became increasingly rewarded because of the
function it has in the production processes of modern economies (Blau and Duncan
1967; Treiman 1970; Bell 1974). The productivity enhancing skills mechanism is thus
strongly related to modernization theory (Barone and Van de Werfhorst 2011), as
this mechanism emphasizes the functional aspects of education. According to this
mechanism, the reason that education is increasingly rewarded is because individuals
are increasingly rewarded for the productivity enhancing skills that they have acquired
through education. We therefore expect that with educational expansion, employers
increasingly recruit and reward on the basis of an individual’s productivity enhancing
skills.
1.5.2 Institutional context and the positional good mechanism
The extent to which the positional good mechanism explains the educational payoff
in the labor market is hypothesized to vary across time as well. Across different
periods, both institutions in the educational systems and the labor market changed
tremendously. The first institutional condition we expect to influence the importance
of the positional good mechanism is the changing size of the educated population.
During the second half of the 20th century, all countries experienced educational
expansion, although the pattern by which this expansion took place varied (Hannum
and Buchmann 2005). An important assumption of the positional good mechanism
is that only the relative educational position pays off in the labor market: a university
degree increases in value the fewer university graduates there are. When the pace
at which education expands exceeds the expansion of the occupational structure, a
mismatch between educational attainment and demanded skill levels occurs (Clogg
and Shockey 1984; Freeman 1974; Van der Ploeg 1994; Wolbers, De Graaf, and Ultee
2001). This process is expected to increase selection on the basis of the positional
good mechanism because “when education expands faster than the number of jobs
requiring educational credentials, employers intensify the screening process” (Hirsch
1977: 49). With educational expansion, employers will increasingly recruit on the
basis of relative educational positions rather than the absolute level of education (as
argued by modernization theory). As a consequence, the positional good mechanism
is expected to become more important with the increase in educational expansion.
Labor market institutions are expected to influence the importance of the
skill requirements vary not only over time but also across countries (Mayer and Solga 2008).
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positional good mechanism as well, although here we depart from cross-temporal
variations and again focus on variations across countries. We expect that the type
of market (production or service) influences the importance of the positional good
mechanism for the explanation of the education effect on labor market outcomes.
When a labor market predominantly relies on tertiary-sector work, the link between
education and occupation is less apparent. As a result, employers will find it difficult
to differentiate between the educational signals of job seekers. Instead, those with the
highest available level of education, who have the strongest signals relative to other
job seekers, are chosen for more complex jobs. When labor markets are characterized
by service jobs in the tertiary sector, the positional good mechanism is expected to be
more important.
A final institutional characteristic that is likely to influence recruitment on the
basis of the positional good mechanism is the extent to which the markets depend on
technological innovation. An important assumption of the positional good mechanism
is that education does not provide individuals with skills that enhance productivity;
instead, individuals become productive on the job. When labor markets experience
rapid technological changes, their skill requirements also change rapidly (Autor,
Levy, and Murnane 2003; Spitz-Oener 2006; Goldin and Katz 2008). Employers
therefore do not attach much value to a fixed set of skills acquired through formal
education. Instead, trainability is a crucial hiring criterion: in times of innovation and
technological change, employees need to adapt to new skill requirements frequently.
Those job seekers that have the highest level of education relative to others are
therefore more likely to be selected by employers, as they require the lowest training
costs (cf. Thurow 1975). Thus, the positional good mechanism is expected to be a more
important explanation for the education effect when markets are more dependent on
technological change and innovation.
1.5.3 Institutional context and the social closure mechanism
Finally, the importance of the social closure mechanism is hypothesized to vary
across countries according to structural differences in the institutional conditions.
First, we expect that educational credentials yield higher returns on investment when
education takes place in a highly tracked and vocationally oriented educational system.
In societies with a highly tracked educational system, the tight link between education
and occupation is often described in terms of skills (e.g., Mayer and Solga 2008;
Shavit, Arum and Gamoran 2007). Alternatively, this strong match can be explained
by processes of social closure (cf. Solga and Konietzka 1999; Hansen 2011). When
educational credentials are job-specific, as is the case in more vocationally oriented
and tracked educational systems (e.g., Brauns, Scherer, and Gangl 2001; Klein 2011),
they function particularly well as an occupational closure strategy. In comparison to
general degrees, job-specific educational credentials are, for obvious reasons, better
at restricting the supply to occupations and securing a wage premium for credentialholders. In societies where educational systems are highly tracked, the social closure
mechanism is expected to be a more important explanation for the education effect
on labor market outcomes.
Specific variants of educational credentials are those preceded by an apprenticeship.
Most apprenticeships are embedded in a dual system, in which formal education
is combined with working and on-the-job acquisition of occupation-specific skills.
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While apprenticeships are often discussed in terms of productivity enhancing skills
(Shavit and Müller 1998; Culpepper and Finegold 1999), they are also described
as closure strategies (cf. Weber [1922] 1978: 344), as “apprenticeship system[s] [are]
designed to restrict entry to skilled trades” (Parkin 1974:13). Implementing mandatory
apprenticeships allows for restrictive access to training, and consequently, to the
occupation itself. When apprenticeships are legally enforced—for example, in the form
of a dual-system—they are expected to be more effective closure strategies. Hence, the
social closure mechanism is expected to be more important in countries with a strong
dual system.
In the labor market, there are many institutional conditions that are hypothesized to
increase recruitment on the basis of educational credentials. The strength of the unions
is one of them: unions often control access to training and the acquisition of skills that
are formally required to perform particular jobs (see Bills 2005: 78; Busemeyer 2009:
394). More generally, the level of labor market coordination seems to be an important
institutional condition. In countries with high levels of labor market coordination,
unions, employers, and the state negotiate working conditions, such as wages. Most
of these negotiations are formalized in legally binding collective labor agreements
(CLAs). These legally binding agreements often include formal entry requirements for
occupations, educational credentials, as well as other occupational closure strategies
(Weeden 2002). When there is a high level of labor market coordination, unions,
employers and the state often raise legally enforced educational entry requirements.
We therefore expect that educational degrees function better as access-providing
credentials in countries with a high level of labor market coordination.
1.5.4 How the mechanisms are examined in this book
A final question that remains is how to test our expectations concerning the potential
influence of institutional contexts on the three mechanisms that shape educational
payoff in the labor market. As we argued in section 1.4, it is difficult to directly study
mechanisms by which education yields high returns on investment. Instead, we estimate
the effect of education on labor market outcomes, but we do so in research designs
that enable us to differentiate between the three mechanisms. In these designs, some
indicators are only expected to have an effect when a certain mechanism is present or
absent. To distinguish between the mechanisms, this dissertation uses three different
research designs, all primarily focused on one of the three mechanisms: (1) sheepskin
effects, (2) the relative educational position, and (3) occupational closure effects.
The first research design that is used focuses on sheepskin effects: the effects of
educational degrees on top of years of schooling (Layard and Psacharopoulos 1974;
Hungerford and Solon 1987). In the field of economics, the sheepskin design is the
most common way to differentiate the productivity enhancing skills mechanism from
other mechanisms. This model follows the logic that when education increases an
employee’s future productivity, it should do so for each year of education; therefore, an
educational degree is not expected to increase wages on top of years of education. In
economic terms, two individuals who invested equally in education (measured by years
of schooling) should receive the same marginal returns in the labor market irrespective
of the degree they hold. Most studies confirm the existence of sheepskin effects: the
effect of education on labor market returns is found to be non-linear, as degrees
indeed have an effect on top of years of education (e.g., Heywood 1994; Jaeger and
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Page 1996; Belman and Heywood 1997). Whereas the productivity enhancing skills
mechanism refutes the existence of degree effects, both the positional good and social
closure mechanism give importance to degrees as signals or as credentials, respectively.
Although some studies investigated cross-national variations in the effects of degrees
on top of years of schooling, we are the first to analyze whether the strength of the
degree effect on top of years of schooling depends on the institutional context (see
Chapter 3).
While the first design predominantly contrasts the productivity enhancing skills
mechanism with the other two, the second research design centers around the
positional good mechanism. Here, we exploit the importance that the positional good
mechanism attaches to the relative educational position: the size of the educational
payoff is highly dependent on the educational composition of other job seekers. This
relationship does not exist for the productivity enhancing skills mechanism, which
argues that individuals with comparable levels of education should receive comparable
returns in the labor market irrespective of the educational levels of other job seekers.
In the second research design, we therefore compare the returns on an absolute
measure of education with the returns on a relative measure of education (Sørensen
1977; Olneck 1979; Ultee 1980; Olneck and Kim 1989). As an absolute measure of
education, we use years of schooling. The relative measure of education, in contrast,
converts this absolute indicator into a ranked variable, where the score of each
individual depends on the educational level of other job seekers. According to the
productivity enhancing skills mechanism, the effect of the relative measure should not
be stronger than the effect of the absolute measure: individuals are rewarded for their
skills regardless of where one stands in the educational ranking. The positional good
mechanism, however, expects a stronger effect of the relative measure; in this model,
the relative educational position is a stronger determinant for labor market success
than the absolute level of education. Here, we are especially interested in how the
labor market returns on an absolute and relative measure of education are influenced
by educational expansion (see Chapter 4).
The final design used in this book focuses predominantly on the social closure
mechanism. As argued above, we expect social closure to take place primarily at the
occupational level, where educational credentials form entrance barriers to access.
If one wishes to investigate the effects of credential closure, one must estimate the
wage premium that is generated by entrance restrictions to occupations. Following
Weeden (2002), we estimate this wage premium in a hierarchical data structure (using
multilevel models), where individuals are nested in occupations. Information about
educational skills is added at the individual level, while data on closure practices such
as educational credentials are accounted for at the occupational level. The productivity
enhancing skills mechanism does not expect any effect of the occupational-level closure
variables: individuals are rewarded for their skills irrespective of their occupation. The
social closure mechanism, in contrast, expects that closure practices are positively
related to labor market returns, as individuals accumulate economic rents when then
gain access to closed occupations. In this final design, we are therefore able to estimate
the labor market returns to occupational closure. Because we wish to know whether
the mechanism by which education pays off differs across institutional settings,
we compare the wage returns to occupational closure in Germany and the United
Kingdom (see Chapter 5).
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1.6 Overview of book chapters
This book consists of four empirical chapters. Each of these chapters was originally
written as an article and can therefore be read independently. As a consequence, the
descriptions of the data and methodological considerations differ for each empirical
study and are described in each chapter. Before we study how the mechanisms by
which education pays off differ across institutional settings, we build upon the
existing literature concerning the relationship between the institutional context and
the strength of the education effect. The first empirical chapter (Chapter 2) aims to
bridge the existing literature to the other empirical chapters, which focus primarily
on how institutions influence the mechanisms that explain the education effect.
The remaining three empirical chapters center around the main research questions,
and each chapter focuses on one of the three mechanisms (and research designs as
discussed in section 1.5.4): productivity enhancing skills (Chapter 3), positional good
(Chapter 4), and social closure (Chapter 5). An overview of the research designs and
main findings of the four empirical chapters is provided below.
In Chapter 2, we empirically investigate cross-national differences in the relationship
between two dimensions of educational systems (the level of tracking and the level
of vocational orientation) and the education effect on labor market outcomes. This
study makes two contributions to the current literature. First, we develop new crossnational indicators for the two relevant dimensions of educational systems. Earlier
studies provide measures that are often poorly documented, offering fewer possibilities
for replication. Second, we investigate a frequently mentioned trade-off between labor
market allocation and equality of educational opportunities: while earlier studies
find that educational systems with a high level of tracking and a strong vocational
orientation increase the allocation of school-leavers in the labor market, these systems
are also argued to increase the inequality of educational opportunity. This trade-off is
tested empirically by using country-level data and estimating country-level regressions.
Our empirical findings confirm the existence of such a trade-off, although the
inequality of educational opportunity seems, at least at the country level, to be more
driven by the level of tracking than by the level of vocational orientation. In contrast,
the labor market allocation is more strongly related to the vocational orientation of
the educational systems.
In Chapter 3, we cross-nationally compare the productivity enhancing skills
mechanism to the two other mechanisms. The main interest of this chapter is the
added effect of educational degrees on top of years of schooling. This sheepskin
design has as its main proposition that if two individuals have attained the same
level of schooling (quantitatively measured as years of schooling), they should be
equally skilled, equally productive, and thus equally rewarded. While the productivity
enhancing skills mechanism does not expect an effect of degrees on top of years of
schooling, the other two mechanisms do expect such an effect. In a cross-national
study of 23 European countries (data from the European Social Surveys of 2008 and
2010) in which occupational status is used as the dependent variable, we estimate the
influence of three institutional conditions on the effects of degrees on top of years
of schooling: the level of the educational systems’ vocational orientation, the level
of the educational systems’ tracking, and the level of labor market coordination. We
expect all three institutional conditions to positively impact the size of the sheepskin
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effects: degrees are expected to have a stronger effect in countries with high levels of
tracking, vocational orientation and labor market coordination. We find that strongly
vocationally oriented and tracked schooling systems have relatively strong net effects
of qualifications on occupational status, which are explained by the more important
role of educational degrees as signals or credentials in those countries. Furthermore,
in coordinated market economies, we find that vocational degrees lead to higher status
jobs than in liberal market economies. This finding is explained by higher levels of
social closure implemented by coordination institutions.
Chapter 4 focuses on the positional good mechanism and analyzes whether the
importance of an individual’s relative educational position changed with the strong
educational expansion in the 20th century. We argue that during educational expansion,
the way in which education operates in labor markets changed tremendously, while
this shift has not been acknowledged in the existing literature. More specifically, we
study the claim that education has increasingly become a positional good during
the expansion of education. When it is indeed the case that there is a growing
misalignment between an individual’s level of education and place in the occupational
structure, employers will find it increasingly difficult to reward job-seekers for their
actual set of skills. Instead, they will predominantly reward job-seekers according to
their relative educational position. Alternatively, during periods when education
was highly dispersed, with few graduates of higher education, employers would view
educational levels as informative about the absolute skill level of employees. We argue
that this human capital model of education has been replaced by a positional model
of education, where rewards do not primarily depend on workers’ absolute skill levels
but rather on their relative position in the educational distribution. Using data from
the International Social Survey Program (ISSP) from 1985 to 2008, which allows us
to create cohorts of people who graduated between 1951 and 2003 for 30 countries,
we test the influence of educational expansion on both an absolute (following the
productivity enhancing skills mechanism) and relative (following the positional good
mechanism) measure of education. We estimate the impact of both technological
innovation and the importance of the secondary sector on both measures. Our main
finding is that while the effect of the relative educational measure on both earnings
and occupational status increases in times of educational expansion, this relationship
is not found for the absolute measure of education. This finding supports our main
claim that education has become increasingly positional.
Chapter 5 is the final empirical chapter, and here we focus on the social closure
mechanism. We examine the rent-generating capacities of several occupational closure
strategies in a prototypical liberal market economy (LME), the United Kingdom, and
in a prototypical coordinated market economy (CME), Germany. In this chapter, we
focus on four closure strategies: educational credentialing, licensure, unionization,
and apprenticeship systems. Although we expect occupational closure to generate
rents in both countries, we hypothesize that the wage premium of the different
closure strategies varies in systematic ways across the two market economies. With
respect to cross-level variation in the effectiveness of occupational closure; the effects
of educational credentialing, unionization and apprenticeships are expected to be
stronger in Germany, with its highly differentiated educational system and strongly
regulated labor market. Licensure, on the other hand, is expected to generate a larger
wage premium in the United Kingdom than in Germany. To test these hypotheses,
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we combine micro data from the German Microcensus (2006) and the British Labor
Force Survey (2006/2007) with newly collected occupation-level data on the four
sources of closure. In separate multilevel models for each country, we estimate the
wage effects of occupational closure net of individual-level measures of human capital.
In this way, we are able to predict the importance of the social closure mechanism
net of the importance of the productivity enhancing skills mechanism. Our empirical
analyses show that in both countries, three out of four closure practices (credentialing,
licensure, and unionization) increase mean occupational wages. The magnitude of the
closure wage premium varies across both countries in predicted ways.
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Chapter 2
Educational Systems and the Trade-off
Between Labor Market Allocation and
Equality of Educational Opportunity
Abstract
Educational systems with a high level of tracking and vocational orientation have
been shown to improve the allocation of school-leavers in the labor market. However,
tracked educational systems are also known to increase the inequality of educational
opportunity. This presumed trade-off between equality and labor market preparation
is rooted in two different perspectives of the origins of differentiation in educational
systems in the 19th century. Tracking was seen both as a way to prepare students for
an industrializing labor market and as a way for the elite to formalize social distances
in the educational system. We empirically study the trade-off with newly developed
country level indicators for tracking and vocational orientation. Our country level
regressions largely support the existence of the trade-off.

A slightly different version of this chapter will be published as Bol, Thijs, and Herman G. Van de
Werfhorst. 2013. “Educational Systems and the Trade-off Between Labor Market Allocation and Equality
of Educational Opportunity.” Comparative Education Review, forthcoming (May 2013).
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2.1 Introduction
In the past decade, strong contributions have been made in the field of comparative
education research. Several studies investigated the cross-national differences of the
educational payoff in the labor market (Breen and Buchmann 2002; Müller and
Gangl 2003; Müller 2005) and the effects of social origin on educational outcomes
(Hanushek and Woessmann 2006; Jenkins, Micklewright, and Schnepf. 2008). In
attempting to explain these differences, scholars have increasingly acknowledged the
importance of cross-national variation in educational systems (Maurice, Sellier, and
Silvestre 1986; Allmendinger 1989; Kerckhoff 1995; Shavit and Müller 1998; Müller
and Gangl 2003; Shavit, Arum, and Gamoran 2007; Pfeffer 2008; Horn 2009; Bol
and Van de Werfhorst 2011b). Educational systems are compared according to (1)
the placement of students in different educational tracks1 and (2) the extent to which
educational systems provide their students with vocational skills (e.g., Kerckhoff 2001).
The first dimension, tracking, refers to the existence of different educational
programs at the same point in an educational trajectory.2 These programs are
hierarchically ranked, and it is clear which is higher and which is lower (Allmendinger
1989). Tracking predominantly takes place in secondary education, although
curriculum-tracking exists in post-secondary education as well. The second dimension
in which educational systems differ is their level of vocational orientation, that is, the
extent to which education provides students with vocational skills and the specificity
of these skills. Education may supply students with general or specific skills, and the
balance between these two differs across educational systems. The specificity of skills
conferred through education is primarily associated with upper secondary vocational
education, educational programs that emphasize work-specific skills and where
employers often influence the curriculum. Our main research question is how these
two dimensions are related to two central educational stratification outcomes: the
allocation of students to the labor market and the equality of educational opportunity.
Our contribution to the current literature is twofold. First, we will propose new
measures for tracking and vocational orientation. Although many scholars recognize
the importance of these two dimensions of educational systems, little effort is made
to use comparable measures across studies. For each study, new indicators are used;
they are sometimes developed for the specific study and sometimes based on existing
indicators provided by statistical agencies. The classifications utilized are often poorly
documented so that other researchers cannot replicate the findings or use the same
classifications in their research. With the increased availability of data regarding
educational systems, such as those provided by the Organization for Economic
Cooperation and Development (OECD), Eurydice, and the United Nations
1. In defining what an educational track is, we follow UNESCO’s definition of educational programs:
“Educational programmes are defined on the basis of their educational content as an array or sequence
of educational activities which are organized to accomplish a pre-determined objective or a specified set
of educational tasks” (UNESCO 2006: 12).
2. Our focus here is on between-school type differentiation instead of within-school type differentiation:
the separation of students in different ability groups within the same educational setting. Arguably,
educational systems that separate students in different school types have more manifest and institutionalized
forms of ability grouping than within-school type differentiation because such systems are characterized by
separation for the full curriculum, often in separate school organizations, over multiple years.
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Educational, Scientific and Cultural Organization (UNESCO), it is now possible to
rank countries on the two dimensions of educational systems (tracking and vocational
orientation) and to make our classifications available to the field.
Second, we empirically study a potential trade-off between two important functions
of education: the allocation of students to the labor market and equality of educational
opportunity. Although tracking, and especially the vocational orientation of
educational systems, is known to ease the school-to-work transition (Shavit and Müller
2000), several studies point to more controversial outcomes of highly differentiated
educational systems. In more tracked educational systems, the effect of social origin
on educational performance tends to be stronger (Brunello and Checchi 2007; Van de
Werfhorst and Mijs 2010). While there are numerous studies that focus either on labor
market allocations or the (in)equality of educational opportunities, we focus on both
simultaneously. By using country-level regressions, we are able to estimate the effects
of our new indicators of educational systems on a large variety of dependent variables.
Our results confirm the existence of the trade-off, as they reveal that educational
systems that are more tracked or vocationally oriented both enhance the allocation of
students to the labor market and increase the inequality of educational opportunity.
We furthermore embed this trade-off in a literature that focuses on the origins of
differentiation in educational systems. Differentiation in educational systems is both
a result of (1) a growing need for technical and vocational skills and (2) the need to
emphasize distance between social groups. The implementation of more educational
tracks was not only driven by changes in demand for more specific skills but was also
meant to institutionalize social class differences.
The chapter proceeds as follows. First, we discuss the origins of differentiation
in educational systems (2.2) and relate these to the trade-off between labor market
allocation and equality of educational opportunity. Next, we formulate hypotheses on
the relationship between educational systems and indicators that measure both sides
of the trade-off (2.3). In section 2.4 and 2.5, we discuss our methods and data. We
then discuss our findings in section 2.6 and offer our conclusions in section 2.7.

2.2 Differentiation
history

in educational systems: a brief

While the cross-national variety in educational systems is the topic of numerous
studies, relatively little attention has been given to the question of how educational
systems have arisen. Before we propose hypotheses on the potential existence of a
trade-off between labor market allocation and the equality of educational opportunity,
we are interested in how the two studied dimensions, vocational orientation and
tracking, developed historically. Our empirical interest concerning the imbalance
between the goals of equality and efficient allocation to the labor market can be
placed in the context of how these institutions have developed in the past 150 years.3
3. Our focus here is on tracking and vocational education in secondary education. Differentiation is most
common in secondary education. Although there was differentiation in primary education in the 19th
century, this practice has been almost completely abolished. Recent studies show that as a consequence of
ongoing educational expansion, there is some differentiation in higher education as well (Shavit, Arum,
and Gamoran 2007). However, differentiation remains most prominent in secondary education.
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Differentiation in educational systems, both in the form of separate educational tracks
and vocational education, coincided with educational expansion in the 19th century
(Archer 1979: 144). During this period, secondary education shifted from being an
institution for the elite to an institution for the masses (Boli, Ramirez, and Meyer
1985). With educational expansion, decentralized educational organizations were
replaced by a state-regulated and often differentiated educational system.
As more students entered secondary education, the demand for differentiation
between school types also increased. Already in the 19th century, students from several
European countries were separated into different types of educational institutions. In
his study on vocational education, Benavot (1983) argues that in the early 20th century,
most European educational systems had three distinct tracks: “first, a traditional form
of highly selective institutions geared towards children of upper class background;
second a growing number of modern schools with generalized secondary programs
[…]; and third, a multiplicity of technical-vocational courses and industrial schools”
(Benavot 1983: 64-65). Historically, educational systems became more differentiated in
the late 19th century, but why did this transformation take place? Kelly and Price (2011)
argue that the implementation of tracking in educational systems can be explained
both by technical-functional arguments and theories that argue that differentiation is
intended to emphasize social class differences.
The dominant technical-functional explanation is that the differentiation in
educational systems is a consequence of the industrial revolution and the growing
demand for vocationally skilled workers. This functionalist argument is based on the
proposition that changes on the supply side of the labor market are driven by changes
on the demand side. The rise of vocational education programs can be seen as a direct
response to an increasing demand for technically skilled labor. More generally, from a
functionalist perspective, educational expansion is understood to be a consequence of
the industrial revolution (Davis and Moore 1945; Bell 1974; Goldin and Katz 2008).
The differentiation between technical and general tracks was functional, as a growing
number of occupations demanded complex skills. Skill specialization, crudely between
technical and more general skills, led to differentiation (Benavot 1983; Grubb 1985).
The origin of differentiation in educational systems is thus explained by technological
changes that changed the skill demands in the labor market.
A more critical strand of research disagrees with this functionalist line of reasoning
and argues that differentiation in education is meant to institutionalize the distance
between social classes (Marshall 1950; Bowles and Gintis 1976; Collins 1979; Lucas
1999). With educational expansion, the clear distinction between the educated elite
and non-educated lower classes slowly disappeared, and thus separated tracks were
established to emphasize differences. Marshall argues that “a divided educational
system, by promoting both intra-class similarity and inter-class difference, gave
emphasis and precision to a criterion of social distance” (Marshall 1950: 112). While
differentiation in educational systems might be legitimated by technological changes,
the underlying motives were arguably class-related. Vocational programs, for example,
originated partly because industrialists wanted their low-skilled employees to know
their place in the division of labor (Benavot 1983). Educational systems are systems
of stratification, and the implementation of vertical differentiation between tracks
legitimizes differences between social classes in a society.
Although in the late 19th century, all Western societies implemented some forms of
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differentiation, there is currently strong cross-national variation in the level of tracking
and vocational orientation. This variation in educational systems is argued to be caused
by country variation in negotiations between supply- and demand-side actors (Thelen
2004). Hansen (1999, 2011), for example, studied vocational education in the United
States and Germany. In both countries, vocational programs were established in the
19th century. Germany, however, was more successful in sustaining and expanding
these programs because of collective action between employers, trade unions and
the government. In the United States, vocational programs were marginalized as
subordinate to the academic educational system that was already in place.
Although empirical research is increasingly addressing international differences in
how education stratifies society by examining the system of tracking and the level of
vocational orientation, studies have usually ignored the potential trade-off between
two stratifying outcomes: inequality in educational achievement and attainment on
the one hand and preparing youth for employment on the other. In our view, it is
essential to study both types of outcomes simultaneously because differentiation in
educational systems was both meant to equip students with skills that would prepare
them for technological changes in the labor market and to emphasize social class
distances. The trade-off that was prominent in the political and societal discourse
during the formation of the educational systems can still be seen today.

2.3 The trade-off between labor market allocation and
equality of educational opportunity

Education has several “functions” in contemporary societies (Fend 1974): it is expected
to maximize the capabilities of children, prepare students for active citizenship, allocate
students to the labor market, and offer equal opportunities for all citizens. The extent
to which an educational system is functioning well can be assessed by the attainment
of those outcomes. Within a given educational institutional structure, however,
some of these outcomes may be more easily achieved than others. This observation
implies that in the design of educational systems, governments face policy trade-offs
when a particular institution serves one function but detracts from another (Van de
Werfhorst and Mijs 2010). Differentiation in educational systems, both in the form of
tracking and vocational education, is argued to illustrate such a trade-off between two
central functions of education: labor market allocation and the equality of educational
opportunity (Shavit and Müller 2000). While differentiation eases the school-to-work
transition, it also reduces the equality of educational opportunity between social
groups.
This trade-off is clearly rooted in the two perspectives of the origins of differentiation
in educational systems. On the one hand, tracked educational systems and a strong
emphasis on vocational education are argued to enhance the allocation of students to
the labor market (Shavit and Müller 1998), which is evidently linked to the technicalfunctional view of differentiation in educational systems as an outcome of changing
labor market demands. On the other hand, it is argued that differentiation in educational
systems reproduces social inequalities (Oakes 1985; Hallinan 1988; Brunello and
Checchi 2007), a finding related to the literature that states that differentiation in
educational systems is meant to preserve social distance between classes. Thus, even
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though equality and labor market allocation may be seen as policy trade-offs, a true
trade-off may not arise because a better allocation in the labor market was, according
to some scholars, intentionally combined with an inequality of opportunity. If labor
market allocation and inequality of opportunity are both explicit goals of education
and educational systems, then it is questionable whether a trade-off exists at all.
For now, we assume that policy-makers are interested in increasing the inequality of
educational opportunity and easing the labor market allocation of students. Numerous
dependent variables have been studied in relation to both outcomes; however, they are
often studied separately and by using various indicators for tracking and vocational
orientation. We focus on both sides of the trade-off simultaneously, study several
outcome variables that are known to be affected by educational systems, and use
uniform measures of tracking and vocational orientation for all models.
2.3.1 Labor market allocation
Many researchers point to the importance of tracking and vocational orientation for
the allocation of school-leavers to the labor market. In their influential cross national
study on the school-to-work transition, Shavit and Müller (1998) find that secondary
vocational educational degrees reduce the odds of unemployment. Vocational
education functions as a safety net (Arum and Shavit 1995) and performs this function
especially well in more vocationally oriented educational systems. In educational
systems with a strong focus on specific skills (such as in dual systems with a combined
trajectory of schooling and apprenticeships), youth unemployment tends to be lower
compared to educational systems that offer more generic skills (Arum and Shavit 1995;
Müller and Gangl 2003; Breen 2005; Müller 2005; Schrerer 2005; Ianelli and Raffe
2007). From a theoretical point of view, this trend is usually explained by the acquired
skills and clear “signaling” of educational qualifications, which enhance individuals’
access to the labor market (Van de Werfhorst 2011b). Based on these earlier studies,
our expectation is that in more vocationally oriented educational systems, there is a
lower level of youth unemployment compared to educational systems that offer more
general skills (hypothesis 1).
Other studies find comparable results with different dependent variables. Wolbers
(2007) focuses on the length of the job search and finds that in countries with a strong
emphasis on vocational education, the transition from school into a first significant
job takes less time. In strongly vocationally oriented educational systems, students
acquire occupation-specific skills, which accelerate the allocation of students to the
labor market. Our second hypothesis is therefore that the transition from school to
work takes less time when countries provide their students with more vocational skills
(hypothesis 2).
Allmendinger (1989) points to another outcome of differentiation in educational
systems: in more tracked educational systems, the link between educational attainment
and occupational status is stronger. Different tracks prepare students for specific roles
in the occupational structure, which increases the strength of the link (Kerckhoff
2001; Schrerer 2005; Andersen and Van de Werfhorst 2010). In general, we expect the
effect of education on occupational status to be stronger in more tracked educational
systems (hypothesis 3).
The number of job shifts also relates to the tight link between education and
occupation. Because of the strong connection between the educational system and the
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occupational structure in more tracked educational systems, the frequency of job shifts
is expected to be lower (Maurice, Sellier and Silvestre 1986; Allmendinger 1989: 239).
When individuals are already sorted via the educational system, the fit with the first
job will be better. Our fourth hypothesis is therefore that in more tracked educational
systems, the average length one spends in a job will be longer (hypothesis 4).
2.3.2 Inequality of educational opportunity
An important criterion by which the functioning of educational systems may be
assessed is whether students have equal opportunities. According to the meritocratic
ideal, education sorts individuals according to their abilities, irrespective of their social
background. A significant strand of literature refutes this idea and argues that the
main function of education is the reproduction of social class differences (Bowles and
Gintis 1976; Bourdieu and Passeron 1977; Collins 1979). Several authors argue that
differentiation in educational systems originated to preserve social class differences
(Marshall 1950; Kelly and Price 2011).
Drawing on these theories, it is maintained that the inequality of educational
opportunity is stronger in tracked educational systems (Hallinan 1988; Ayalon and
Gamoran 2000; Van de Werfhorst and Mijs 2010). An important explanation for
this finding is that the influence of social origin is stronger at a younger age (Shavit
and Blossfeld 1993). When students are sorted between different tracks at a young
age, their social background plays a more prominent role in making the decision for
a specific school type (Boudon 1974; Horn 2009). Another argument is that social
inequalities are magnified in tracked educational systems because school facilities such
as books and computers are often of better quality in the higher tracks (Brunello and
Checchi 2007).
A first outcome that is often studied in this respect is student performance. In
countries where secondary education is highly tracked, the effect of social origin on
student achievement is stronger (Brunello and Checchi 2007; Schuetz, Ursprung,
and Woessmann 2008). In more strongly tracked educational systems, there is a clear
distinction between higher and lower tracks; when students are sorted in different
tracks at a younger age, social class is expected to be of greater significance. Moreover,
students conform to the expectations of the track they are placed in, leading to a selffulfilling prophecy in relation to tracking institutions (Buchmann and Park 2009).
Finally, studies show that students in higher level tracks are more motivated and
involved in their studies than their counterparts in lower level tracks (Van Houtte
and Stevens 2009). Our expectation is thus that the effect of social origin on student
performance is stronger in more tracked educational systems (hypothesis 5).
Finally, we expect that the effect of social origin on the level of educational
attainment is stronger when educational systems are more tracked. The difference
in educational attainment between students of higher and lower social origins are
expected to be magnified because tracking limits access to tertiary education for those
enrolled in the pre-vocational tracks. Thus, in addition to educational achievement,
educational attainment is assumed to be more strongly affected by social background
in more strongly tracked educational systems (hypothesis 6).
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2.4 Methods
The proposed hypotheses are tested using linear regressions at the country level. All of
the data we collected are at the country level, allowing us to analyze a large number of
countries. With micro-level data, the analysis of a large of number countries would be
difficult, and for some dependent variables we use (length of job search, job tenure),
nearly impossible.
The method we use raises two problems. First, due to the nature of the method, we
are unable to make causal claims. Although we theoretically expect educational systems
to influence the labor market allocation of students and the equality of educational
opportunity, and we can test those causal hypotheses, we cannot rule out reverse
causality. Reverse causality could manifest when the design of educational systems
depends on the extent to which an educational system functions well with respect to
inequality or labor market allocation. However, such reversed causality patterns would
plausibly lead to reverse correlations from those we expect. For instance, a poor labor
market performance may induce policy-makers and schools to increase the vocational
orientation of their system, or a high level of inequality could be associated with lower
levels of tracking if policy-makers were responsive to the factual outcomes.
Second, most of the theories we describe are derived from studies that use individuallevel data, while our analysis remains at the country level. A potential problem here
is the ecological fallacy; drawing conclusions at the individual level by only using
country-level data or, conversely, by testing micro-mechanisms with macro-level data.
We avoid such problems by concentrating on macro-level outcomes in relation to
macro-level institutions and by carefully measuring macro-level outcomes on the basis
of appropriate micro-level data where possible. Furthermore, most of our hypotheses
are supported by studies that utilized micro-level data.

2.5 Data
We measure the dimensions of educational systems by performing principal factor
analysis over several indicators. Thus, a country’s score for a given dimension is based
on its position relative to all other countries in the sample. It is therefore crucial to
maximize the number of countries, which we did by merging several official statistics.
In Table 2.1, the data are only shown for the 29 countries that have no missing values
on any of our measures of educational systems. While our analyses are based on these
29 countries, the educational system indicators have been prepared for additional
countries. The scores for these countries and further information about the data can
be found in Appendix A.
2.5.1 Tracking
The level of tracking is constructed by performing a principal factor analysis on three
country-level variables: (1) the age of first selection into a track, (2) the percentage of
the total curriculum that is tracked, and (3) the number of tracks that are available for
15-year-olds.
The age of selection indicates when the actual differentiation starts. It is often used
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as the only indicator of tracking (e.g., Hanushek and Woessmann 2006). The data
for this indicator are primarily provided by the OECD (2005a, 2006b). The second
indicator expresses the tracked curriculum as a percentage of the total curriculum in
primary and secondary tracks. It indicates the length of the tracked curriculum and
the proportion of primary and secondary education that take place in tracked form.
The data for this indicator are derived from Brunello and Checchi (2007). The final
indicator we use is the number of distinct school types that are available for 15-yearold students. Because differentiation primarily takes place in secondary education, the
number of tracks that are available for 15-year-olds indicates tracking better than at
any other age. This indicator is substantially different from the other two: the age of
selection shows when differentiation starts, and the length of the tracked curriculum
indicates what share is tracked, but the number of tracks available for 15-year-olds
reveals how much differentiation there is. The data for the number of tracks are
provided by the OECD (2005a, 2006b).
All three indicators emphasize different aspects of tracking that are relevant; thus,
it is logical to use all three for the construction of our tracking indicator. A principal
factor analysis4 was performed on the three indicators, and the factor loadings were
saved as regression coefficients. By using this technique, all countries received a relative
score on the index of tracking (the index has a mean of 0 and a standard deviation of
1). This indicator can be found in Table 2.1.
2.5.2 Vocational orientation
Many educational systems provide vocational programs in several broad fields, while
other educational systems provide students with job-specific skills by offering a dual
system in which institutionalized education and employment in firms are combined.
Both are categorized as vocational education; however, the skills that are provided in
the dual system are more specific than those in broad vocational programs. Moreover,
the dual system is said to be particularly relevant in providing students with specific
work-related skills (Breen 2005). Systems that are highly vocational provide students
with more specific skills, while less vocational systems produce students with more
general skills.
Educational systems thus differ in the extent and the form of their vocational training
programs and whether or not they offer a dual system (Shavit and Müller 1998; Müller
and Gangl 2003). For this reason, vocational orientation is operationalized in two
variables: the prevalence of vocational enrolment and the specificity of the vocational
education. This less-parsimonious way of operationalizing the vocational orientation
of educational systems is based on earlier findings (e.g., Breen 2005) that point to the
importance of the dual system (and thus the specificity of skills) for the labor market
allocation.The prevalence of vocational enrolment indicates the percentage of students
who are enrolled in upper secondary vocational programs. Our focus is on upper
secondary education because most vocational education takes place here. In addition,
students tend to participate in upper secondary vocational programs before entering
the labor market. The enrollment in upper secondary vocational education reveals
something about the importance of vocational programs in the educational system,
but reveals nothing about the specificity of the skills that are taught in these programs
4. The eigenvalue of the underlying factor that we obtained through principal factor analysis on the three
indicators was 1.76.
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Table 2.1: Indicators of educational systems
Country
Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Luxembourg
Netherlands
Norway
Poland
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

Index of tracking

Index of vocational
enrolment

Vocational specificity
(dual system)

1.75
1.04
-1.31
0.23
1.67
-0.93
-0.93
-0.48
1.79
-0.48
1.30
-0.88
-0.13
-0.13
0.18
-0.48
0.10
0.76
0.97
-1.08
-0.04
1.06
0.76
-0.80
-1.06
-0.02
1.11
-1.08
-1.31

1.70
0.95
-1.72
-0.16
1.74
0.45
0.74
0.39
0.89
-0.31
-0.70
-0.14
-0.35
-0.27
0.95
-0.73
-0.55
0.99
1.26
0.89
0.30
1.49
1.06
0.00
0.69
1.08
-0.14
0.47
-1.84

32.70
3.30
0.00
0.00
35.50
47.70
10.50
11.30
45.00
5.10
13.20
16.40
3.80
4.10
0.00
0.00
0.00
13.60
20.00
13.30
6.50
31.70
3.70
2.80
0.00
58.30
7.40
0.00
0.00

(this topic is addressed by the next measure). The data regarding upper secondary
education enrollment are collected by the OECD (2006a) and UNESCO. To reduce
measurement error, we used both indicators and performed a principal factor analysis5
to generate a new index of the prevalence of vocational enrolment. This index has a
mean of 0 and a standard deviation of 1.
Although enrollment is a good indicator of the importance of vocational tracks, it
reveals relatively little about the specificity of skills taught in these programs. Especially
when vocational education takes place in a dual form (school-based and work-based),
specific skills are imparted. Students who participate in a dual system work and study
at the same time based on the idea that important skills are best learned on the job.
Because the students immediately put their learned skills into practice, these skills
are highly job specific. The strength of the dual system, and thus the specificity of
5. The eigenvalue of the underlying factor we obtained by performing principal factor analysis on the two
indicators was 1.87.
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skills, is measured by a single indicator: the percentage of upper secondary vocational
education that takes place in dual systems (OECD 2007a). Both indicators can be
found in Table 2.1.
2.5.3 The statistical association between the three indicators

Although the indicators of vocational orientation and tracking are presented

separately, they are correlated with one another. When there are only a few educational
tracks for all students, it is unlikely that the focus of those tracks is vocational and
even less likely that teaching is structured in a dual system. Some level of tracking
therefore appears to be a precondition for any vocational programs. In the same line
of reasoning, if there is no vocational education at all, a dual system is absent as well.6
However, we follow the stratification literature in examining tracking and vocational
orientation separately (Brunello and Checchi 2007; Bol and Van de Werfhorst 2011a).
Moreover, in educational systems with little tracking, there are vocational programs—
for example, in Norway (see Figure 2.1). Similarly, in strongly tracked educational
systems, it is possible that the vocational orientation is limited (for example Turkey).
In Figure 2.1, the scatter plots for all three indicators are shown. Although the figure
demonstrates a clear relationship between the index of tracking and the index of
vocational enrollment, the correlation is far from perfect. In a similar fashion, the
indicator for vocational specificity (dual system participation) is related—although far
from perfect—to the index of vocational enrollment. Statistically, it seems useful to
separate these dimensions, as the pair-wise correlations are not extremely high: tracking
correlates with vocational enrollment and vocational specificity with r = 0.48 and 0.40,
respectively. The two indicators of vocational orientation have a correlation of 0.54.
2.5.4 Dependent variables
The dependent variable we use to test our first hypothesis is youth unemployment as
a ratio of adult unemployment. This variable, which Breen (2005) also used, has the
advantage of indicating the extent to which young labor market entrants differ from
the general labor market in finding a job instead of general unemployment patterns.
The youth unemployment ratio is derived from the UNESCO database for 2002.
Our second hypothesis is tested by using the average length of job search as a
dependent variable. We expect that students are allocated to the labor market faster
when they have more specific skills. The measure of average duration of the school-towork transition that we use is from the Employment Outlook of 2008 (OECD 2008b:
72), which measures the length in years before school-leavers find their first career job.
A third dependent variable that we use to test the labor market allocation function
of tracked educational systems is the strength of the relationship between education
and labor market position. We operationalized this factor by taking the strength of the
effect of years of education on occupational status. When the link between education
and occupation is indeed stronger in more tracked educational systems (hypothesis
3), we expect this effect to be stronger. The strength of the effect of years of education
on occupational status is estimated by using data from the International Social
Survey Programme7 (ISSP) of 2008. Occupational status is measured by using the
6. It should be noted that the OECD (2005b, 2006a) created one index of tracking that combines
tracking institutions with vocational enrolments.
7. The ISSP is an annual cross-national survey. Each participating country draws a representative sample
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International Socio Economic Index (ISEI) by Ganzeboom, De Graaf, and Treiman
(1992). For each country, we regressed occupational status on years of education.8
We ran these regressions only for men between 25 and 40 years of age to ensure that
country variations in gender effects or cohort differences do not appear in the effect
sizes. We saved the b-coefficients of the effect of years of education on ISEI and used
these results in the country-level regressions. However, because the standard error of
these b-coefficients (and hence the confidence interval of the effects) differs across
countries, we use sampling weights. In the country regressions, this dependent variable
is weighted for the inverse of the standard error of the effect so that the observations
for those countries where the point estimation of the effect has a larger confidence
interval are less important.9
The fourth hypothesis is tested by taking the average time that individuals spent
in the same job between the ages of 15 and 24. The allocation of school-leavers is
expected to be more successful in tracked and vocationally oriented educational
systems. As a consequence, the school-leavers are expected to spend more time in
the same occupation. We measured this relationship by taking the average job tenure
of individuals between the ages of 15 and 24 for the year 2006 as reported by the
OECD in its online database.10 This measure may be affected by the average age of
entering the labor force in a country, which may be lower in countries with a tracked
educational system.
Hypothesis 5 is investigated by using data from the Program for International
Student Assessment (PISA) of 2009,11 a cross-national survey from the OECD that tests
the cognitive performance of 15-year-old students. As a measure, we take the difference
in reading test scores12 between children from a low social background and a high social
background. This indicator takes the difference between the average performance on
the reading test of children who grew up in a high social class environment (top decile)
and the average performance on the science tests of children who grew up in a low
social class environment (bottom decile). Our expectation is that the inequality of
educational opportunity, and thus the difference between the average performances,
is greater in more tracked educational systems.
For our final hypothesis, we take the effect of social origin on the level of
educational attainment. To measure this relationship, we use data from the European
from their population (the sample size per country is approximately 1,500). More information can be
found on www.issp.org, last accessed January 3, 2012.
8. Years of education is the most appropriate measure, as it is measured in a comparable way across
countries. This is not the case for the highest level of educational attainment. All regressions were run for
a sample between 24 and 65 years of age.
9. Our results are largely supported when we do not use sampling weights. However, for a correct
estimation of the country-level regression, it is important to take the uncertainty of the effect size at the
individual level into account.
10. The database can be found on stats.oecd.org, last accessed January 3, 2012).
11. The PISA study of 2009 drew a random sample at both the school and individual level in 65 countries.
The 15-year-old students were tested on three domains: reading, science and mathematics. In addition,
students were surveyed on a broad selection of background variables. More information on the PISA
study can be found at www.pisa.oecd.org, last accessed January 3, 2012).
12. We use reading because it was the major domain of the PISA 2009 study and was therefore more
extensively tested than science or mathematics. If we had used a combined scale of all three domains, the
results would have been identical.
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Social Survey13 (ESS) of 2008 where we regressed years of education on the father’s
level of education when the respondent was 14 years of age. Again, we restricted the
sample to men between 25 and 40 years of age. The father’s education is measured in
five categories,14 and because we are interested in the effect size, we summarized the
dummy variables in one single effect size by using the sheaf coefficient15 (Heise 1972).
This method yields one effect size (instead of a separate coefficient for each dummy)
for father’s education on the years of educational attainment per country. For this
dependent variable, we use the same weighting procedure as for hypothesis 3 by using
sampling weights for the standard errors. All dependent variables can be found in
Table 2.2, and the standard errors that were used as sampling weights for hypothesis 3
and 6 can be found in Appendix B.
2.5.5 Control variables
Although our focus is on educational systems, there are several other explanations for
cross-national variation among our six dependent variables. A first control variable is
GDP per capita, measured in 2006 US dollars, which is derived from the World Bank
online database.16 However, the general wealth of a country does not necessarily reveal
something about the investment in education. Therefore, a second control variable
we add to all equations is the spending on education as a percentage of the total
government expenditure (derived from the World Bank online database for the year
2006).
The first four hypotheses address the labor market, and thus we also control for
cross-national differences in labor market processes. First, we add the Employment
Protection Legislation index of 2008 (OECD 2008b). When employment protection
is stricter, labor force entrants have greater difficulties in finding a job (Nickell 1997).
We also control for the level of unemployment in a country, as it indicates the general
state of the labor market (derived from the World Bank online database for the year
2007).
Finally, for the fifth and sixth hypothesis, we examine student performance and
levels of educational attainment. It is known that students in public schools perform
worse than students in private schools (Fuchs and Woessmann 2007). It could well
be that a performance gap between lower- and higher-class students is explained by
the composition of school types in a country. A final control variable is therefore
the percentage of secondary schools that are public. This measure is taken from the
13. The European Social Survey is a bi-annual cross national survey in Europe. Each country draws a
representative sample from their population, with average sample sizes of about 1,500. More information
can be found on www.europeansocialsurvey.org, last accessed January 3, 2012.
14. These 5 categories are “less than lower secondary education (ISCED 0-1),” “lower secondary education
completed (ISCED 2),” “upper secondary education completed (ISCED 3),” “post-secondary non-tertiary
education completed (ISCED 4),” and “tertiary education completed (ISCED 5-6).”
15. The sheaf coefficient for regression y = a + b1X1 + b2X2 + b3X3 + b4X4 + e, where y is years of education and
the four X-es denote the dummy variables for father’s education, is calculated according to the following
formula: bsheaf = (b1*X1)+(b2*X2)+(b3*X3)+(b4*X4). The standardized effect of father’s occupation on years of
education is then calculated by taking the beta-coefficient of the sheaf variable for the regression equation
y=a + bsheafXsheaf + e. For more information on this procedure see Heise (1972).
16. The online database of the World Bank can be found at data.worldbank.org, last accessed January
3, 2012.

52

Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Luxembourg
Netherlands
Norway
Poland
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

Country

3.20
2.30
3.70
2.60
2.40
3.20
2.30
3.00
2.30
2.40
2.80
2.60

1.70
2.60
2.10
3.40
2.60
1.80
2.60
2.60
1.20
3.30
2.50
2.90
2.20
2.40
3.70
2.10

2.60

4.40
2.80
2.00

3.40
2.80

2.60
2.00

3.40

2.80
1.50
4.40
4.70

3.00
2.80

2.00
2.90

Youth unemploy- Length of job
ment ratio
search (years)

Difference in reading score
Effect of years of Average job tenure for
Effect of social origin
between low and high social
education on ISEI 15-24 year olds (years)
on years of education
class background
4.12
2.50
126.03
0.47
3.93
1.90
139.28
0.39
3.11
88.17
3.10
122.97
3.54
2.20
136.65
0.38
1.93
1.50
120.75
0.31
2.73
1.10
70.50
0.33
2.04
1.70
149.49
0.52
3.28
2.30
153.13
0.37
105.14
0.29
2.20
154.28
0.46
1.70
70.17
2.63
2.10
111.95
0.35
2.40
118.37
0.37
103.85
0.51
2.49
89.89
3.34
84.97
2.30
134.87
0.54
1.61
2.80
103.77
0.36
1.63
1.60
86.10
0.40
3.11
1.90
116.56
0.44
3.55
129.09
0.36
3.02
120.27
0.36
2.26
1.60
106.25
0.45
3.06
1.30
113.85
0.31
2.70
2.20
113.26
0.39
2.79
126.41
0.43
3.41
2.00
111.49
0.27
2.86
123.28

Table 2.2: Dependent variables
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interactive online database from PISA 2006.17 All control variables can be found in
Appendix C.

2.6 Results
All of the effects of the indicators of the educational systems on our dependent
variables are shown with and without controls. We will first discuss the indicators
related to labor market allocation. Next, we will focus on the other side of the tradeoff, the (in)equality of educational opportunity.
2.6.1 Labor market allocation
All of the results of the regressions are shown in Table 2.3. First, we analyze the
youth/adult unemployment ratio as a dependent variable. In Model 1, we see
that two dimensions of educational systems are significantly related to the youth
unemployment ratio and that tracking has no effect on the youth/adult unemployment
ratio. Surprisingly, the level of vocational enrolment is positively related to youth
unemployment. However, this effect disappears when we add our control variables
in Model 2. The negative effect of vocational specificity (dual system participation)
is persistent in both models: countries that provide their students with more specific
skills in the form of a dual system tend to have lower levels of youth unemployment.
In line with Breen (2005), we find that not the sheer size of vocational enrolment but
rather the strength of the dual system reduces youth unemployment. We therefore
confirm our first hypothesis: in countries with a stronger emphasis on vocational
education (in the form of a dual system) youth unemployment is lower. Of all control
variables, only the employment protection index has a significantly positive effect on
youth unemployment. This finding gives support to the idea that in countries with
stricter employment protections, the labor market is less dynamic, and thus schoolleavers have more difficulties in finding a job.
The second dependent variable we analyze is the duration of the school-to-work
transition. In Model 3, we see that the length of the job search is significantly lower
in countries with higher levels of vocational enrollment. When educational systems
provide a large number of students with vocational skills, the average duration of
the school-to-work transition is shorter. After controlling for wealth, government
expenditures on education, employment protection and unemployment (Model 4),
these results remain highly significant. Our second hypothesis is therefore confirmed,
as well: in more vocationally oriented educational systems, the duration of the schoolto-work transition tends to be shorter. Of all control variables, only wealth, measured
in GDP per capita, has a significant effect: in richer countries, job-seekers require less
time to enter their first career job.
The effect of years of education on occupational status (ISEI) is our third dependent
variable. Our hypothesis was that tracked educational systems prepare students better
for a specific place in the occupational structure. In Model 5, we see that our index
of tracking is indeed positively associated with the dependent variable. Neither of the
other variables seems to be related to the effect of years of education on occupational
status. The positive effect of tracking is persistent in Model 6, where we add the
17. This database can be found at pisa2006.acer.edu.au/interactive.php, last accessed January 3, 2012.

54

2.801***
(0.117)
0.44
28

(1)
-0.171
(0.106)
0.354***
(0.125)
-0.024***
(0.006)

1.708
(0.992)
0.56
27

(2)
-0.121
(0.139)
0.252
(0.146)
-0.025***
(0.007)
-0.004
(0.007)
0.070
(0.050)
0.333*
(0.190)
-0.050
(0.060)
3.843***
(0.244)
0.63
17

(3)
0.141
(0.173)
-0.910***
(0.272)
-0.015
(0.009)

3.678
(2.096)
0.76
17

(4)
-0.048
(0.219)
-0.708**
(0.283)
-0.011
(0.011)
-0.024*
(0.012)
0.017
(0.127)
0.505
(0.364)
-0.083
(0.100)

Length of job search

3.054***
(0.153)
0.28
23

(5)
0.393**
(0.153)
-0.036
(0.174)
-0.009
(0.006)

3.283***
(0.977)
0.58
22

(6)
0.477**
(0.204)
0.137
(0.152)
-0.014**
(0.007)
-0.002
(0.010)
0.040
(0.051)
-0.615***
(0.179)
0.109
(0.062)

Effect of years of education on ISEI

1.960***
(0.116)
0.55
19

(7)
0.317***
(0.080)
-0.067
(0.132)
0.001
(0.005)

3.527***
(1.013)
0.72
19

(8)
0.328***
(0.105)
-0.125
(0.139)
-0.001
(0.005)
-0.001
(0.006)
-0.045
(0.054)
-0.150
(0.157)
-0.095
(0.058)

Average job tenure

NOTE. –Based on calculations with data from Tables 2.1, 2.2 and Appendix C. The results in the models without controls remain the same with a constant
sample (equal sample to the models with controls). In Model 5 and 6 we performed weighted regressions, where the country specific effect size of years of education
on ISEI (dependent variable) was weighted by the standard error in the country specific b-coefficient.
* p<0.10, ** p<0.05, *** p<0.01

R2
N

Constant

% Unemployed

Employment protection

Government educ. Spending

GDP per capita

Vocational specificity (dual system)

Vocational enrolment

Tracking

Youth unemployment

Table 2.3: Regressions for the the dependent variables associated with labor market allocation
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control variables. In this model, we also find some surprising effects of other variables.
Dual system participation and the strictness of employment protection are negatively
associated with our dependent variable. One explanation for the negative effect of the
dual system indicator is that workers who graduated in a dual system are less likely to
work in high status occupations than those with a more general education (Shavit and
Müller 2000). Model 6 does, however, provide support for our third hypothesis, which
states that in more tracked educational systems, education allocates students more
directly to a place in the occupational structure.
The final dependent variable we use to test the labor market allocation function
is the average job tenure of 15- to 24-year-olds. In Model 7, we find a positive and
significant effect of the index of tracking. This effect persists after adding all control
variables: in countries where educational systems are more strongly tracked, young
employees spend more time in the same job. When students are sorted in different
tracks, they are prepared for a more specific job in the occupational structure. Because
of this strong match, their average job tenure is longer. Our fourth hypothesis is
therefore confirmed. None of the control variables has a significant effect on the
average job tenure.
To summarize, we have confirmed all four hypotheses related to labor market
allocation. This result offers strong evidence for one side of the trade-off: both tracking
and the vocational orientation of educational systems positively influence the labor
market allocation of students. In tracked and vocationally oriented educational
systems, there is a lower level of youth unemployment, it takes school-leavers less time
to find a job, education prepares school-leavers for a specific place in the occupational
structure, and the average job tenure is longer. The evidence is generally stronger for
the positive effects of the vocational orientation than for tracking per se.
2.6.2 Inequality of educational opportunity
In Table 2.4, the results of the regressions with two dependent variables that signify
the (in)equality of educational opportunity are shown. First, we use the difference in
performance on the PISA 2009 reading test between children from a high social class
background (top decile) versus children from a low social class background (bottom
decile). In Model 1, we can see that tracking has a positive effect: in more tracked
educational systems, the variation in student performance is more based on the
students’ social class background. After adding control variables for wealth, government
spending on education, and the percentage of public schools, the effect is persistent,
although the significance slightly decreases. Tracking enhances the importance of
social origin for reading performance. Our fifth hypothesis is therefore confirmed.
None of the control variables appear to be related to our dependent variable.
Our final dependent variable is the effect of social origin on the level of educational
attainment. The results in Model 3 show that only tracking has a positive effect on
this dependent variable. In countries with more tracked educational systems, the effect
of social origin on years of education is stronger than in countries with less tracked
educational systems. When we add our control variables that yield non-significant
effects in Model 4, we see that this effect is persistent. Our sixth hypothesis is therefore
confirmed as well.
While the results from Table 2.3 show that tracking and vocational educational
programs have beneficial effects for labor market allocation, this finding is not true for
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the equality of educational opportunity. In more tracked educational systems, social
background is a stronger determinant for individuals’ opportunities in school. The
vocational orientation of educational systems is, however, much less important than
the tracked nature of secondary education.
Table 2.4: Regressions for the the dependent variables associated with inequality of
educational opportunity

Difference in reading score
Effect of social origin on
between low and high social
years of education
class background
Tracking
Vocational enrolment
Vocational specificity (dual system)
GDP per capita

(1)
14.850***
(4.161)
-4.383
(4.888)
0.183
(0.251)

(2)
12.306*
(5.922)
-4.168
(5.159)
0.262
(0.281)
-0.022
(0.207)
-1.698
(1.758)
0.006
(0.182)

(3)
0.033**
(0.012)
-0.004
(0.019)
-0.001
(0.001)

(4)
0.059*
(0.027)
-0.019
(0.022)
-0.001
(0.001)
0.001
(0.001)
0.003
(0.012)
0.001
(0.001)

11.988***
(4.489)
0.40
29

133.345***
(30.184)
0.49
25

0.385***
(0.020)
0.19
23

0.232
(0.175)
0.39
19

Government educ. spending
% Public schools
Constant
R2
N

NOTE. –Based on calculations with data from Tables 2.1, 2.2 and Appendix C. The results in the models
without controls remain the same with a constant sample (equal sample to the models with controls). In Model
3 and 4 we performed weighted regressions, where the country specific standardized effect size of father’s
education on years of education (dependent variable) was weighted by the standard error in the country specific
b-coefficient.
* p<0.10, ** p<0.05, *** p<0.01

2.7 Conclusion
In this chapter, we performed a country-level analysis of the effects of tracking and
vocational orientation on different outcomes. Our main focus was on the potential
trade-off between labor market allocation and equality of educational opportunity:
do systems that perform well in terms of young people’s labor market preparation
perform worse when in promoting equality of opportunity? Using newly developed
indicators of the level of tracking and vocational orientation of educational systems, we
found confirmation of the existence of such a trade-off. Differentiation in educational
systems improves the allocation of school-leavers to the labor market but increases the
inequality of educational opportunity.
We also argue that this trade-off has its roots in two different perspectives on the
origin of differentiation in educational systems. A technical-functional explanation
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for differentiation in educational systems is that it was a necessary reaction to rapid
technological changes. The skill demands for many occupations changed, and to
cope with this shift in demand, different tracks (both general and vocational) were
established. A second perspective views differentiation in educational systems as a way
to institutionalize social distances in the educational system. Differentiation was the
elites’ coping mechanism for the lower class children’s increased access to education.
Our empirical results provide evidence for both perspectives. A strong reliance
on vocational programs decreases the youth unemployment and the length of the
job search. When students are equipped with vocational skills, they are more quickly
allocated to the labor market. Tracking is positively related to the success of the job
match: when students are already sorted in the educational system, they remain in an
occupation for a longer time. The other side of the trade-off is that tracking reduces the
equality of educational opportunity. In more tracked educational systems, students’
test performance is determined by their social origin to a larger extent. The same
pattern is found for the effect of social origin on occupational status, which is stronger
in countries with more tracked educational systems.
Empirically, it seems that only tracking drives the inequality of educational
opportunity: the level of vocational orientation is not associated with the two indicators
that signify the effects of social origin on student performance and labor market
success. However, in regard to labor market access, it is particularly the educational
program’s vocational orientation that is important. Tracking institutions (age of first
selection, number of tracks available to 15-year olds) distinguish educational systems
mainly in the early stages of secondary education, whereas the vocational orientation
of educational systems primarily refers to variations between countries in the advanced
stages of secondary (and tertiary) education. Therefore, our findings illustrate that the
trade-off would potentially become less prominent, allowing for a combined focus on
good labor market allocation and reduced inequalities, if tracking at the earlier stages
of secondary education were limited. In contrast, a strong vocational orientation,
including a dual system with the strong involvement of employers, would become
more prominent in educational systems. Given that our findings persisted after we
included various relevant control variables that are known to affect inequalities and
labor market allocation, such a conclusion is defensible from a policy perspective.
However, whether such an interpretation of our findings can lead to changes
of policy depends on whether political and social elites are able and willing to see
promoting equality and labor market preparation as two equally important goals of
education. If, however, it is true that tracked educational systems are meant to emphasize
distance between social groups, as Marshall (1950) and later scholars have argued (e.g.,
Benavot 1983; Lucas 1999), such a policy implementation may be unlikely, irrespective
of our findings.
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Chapter 3
Signals and Closure By Degrees: The
Education Effect in 23 European Countries
Abstract
Stratification research has extensively studied cross-national differences in the strength
of the relationship between education and labor market outcomes. This research
has mostly neglected the different mechanisms that could explain why education is
rewarded. In this chapter, we argue that not only the strength of the relationship but
also the mechanisms explaining why education is rewarded differ between countries.
National institutions affect how employers see education and how workers signal their
potential productivity. Empirically we focus on the partial effects of qualifications on
top of years of education in twenty-three European countries. Using European Social
Survey data (2008 and 2010), we find that strongly vocationally oriented and tracked
educational systems have relatively strong net effects of qualifications on occupational
status, which are explained by stronger signaling by qualification levels in those
countries. Furthermore, in coordinated market economies, we find that vocational
education leads to higher-status jobs relative to liberal market economies, a finding
that is explained by higher levels of closure implemented by coordination institutions.

A slightly different version of this chapter is published as Bol, Thijs, and Herman G. Van de Werfhorst.
2011. “Signals and Closure By Degrees: The Education Effect Across 15 European Countries.” Research in
Social Stratification and Mobility 29(1): 119-132..
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3.1 Introduction
For many years, social science research focused on the labor market returns to
education and found indisputable proof of the link between a person’s education
and his or her position in the labor market: individuals with more education have, on
average, a better labor market position than their less educated counterparts. In this
chapter, our main focus is on occupational class position as the labor market outcome
of education. Various other types of labor market outcomes (income, being employed,
and so on) are also positively related to educational attainment. The education effect
on labor market outcomes is thus evident, although earlier research showed that this
relationship is institutionally embedded, and the strength and patterns differ between
institutional contexts (Allmendinger 1989; Kerckhoff 1995, 2001). Institutions,
both on the supply and demand side of the labor market, mediate the relationship
between education and labor market position. The vocational orientation and the
level of tracking in a country’s educational system are institutional indicators that
have been proven to influence the strength of the association between education
and labor market outcomes. Shavit and Müller (1998) argue that in countries with a
strong vocational sector, the incidence of unskilled workers is lower than in countries
where education supplies school-leavers with general skills. Allmendinger (1989) finds
the same results and furthermore argues that the level of standardization influences
graduates’ transition from school to work.
While these studies primarily addressed the influence of the institutional context
on the strength and pattern of the education effect on labor market outcomes, we
argue that the mechanisms that explain the education effect on labor market outcomes
also differ across institutional settings. Although authors from different fields compare
several of the possible mechanisms by which education pays off (e.g., Arrow 1973;
Weiss 1995; Bowles, Gintis, and Osborne 2001), few embedded these mechanisms in
an institutional perspective (however, see Van de Werfhorst 2011a, 2011b; Matković
and Kogan 2011). Here, we will contextualize our findings by combining individual
data with institutional characteristics. The baseline argument is that the explanation
as to why education affects a person’s socioeconomic attainment depends on his or
her institutional context.
The empirical focus of this chapter will be the effects of different components
of education, that is, the effects of degrees and years of schooling on occupational
status position. By examining the partial effects of degrees controlled for years of
schooling, and by examining whether these effects vary depending on institutions, we
are able to examine whether institutions affect how education is used in the matching
process of individuals to occupations. We address three research questions: (1) does
the effect of degrees controlled for years of schooling differ across countries? (2) is the
relative size of the effect of degrees controlled for years of schooling dependent on
characteristics of the educational system and on labor market coordination? and (3)
what do the findings tell us about theories that explain the education effect on labor
market outcomes?
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3.2 Theoretical background
While we know that education pays off, an interesting question remains unanswered:
why do individuals with higher levels of schooling have more desirable work outcomes
than those who are less educated? Various theories may explain this causal relation
(for an overview, see Weiss 1995; Bills 2003). Here, our starting point is the effect of
degrees controlled for years of schooling (also known as sheepskin effects) and what
this design can tell us about mechanisms for the education effect on labor market
outcomes. In section 3.3, we summarize three institutional indicators that can help
contextualize these mechanisms.
3.2.1 Degrees controlled for years of schooling
Earlier, primarily economic, research showed that degrees have effects on labor market
outcomes controlled for years of schooling (Hungerford and Solon 1987; Belman and
Heywood 1991; Jaeger and Page 1996). The main proposition of these “sheepskin”
studies is that if two individuals attained the same level of schooling (quantitatively
measured as years of schooling), they should be equally skilled, equally productive,
and thus equally rewarded in the labor market: diplomas are not expected to have an
effect controlled for years of schooling. This idea reflects human capital theory, which
argues that schooling provides skills and knowledge that are valued in the labor market
(Becker 1964). It makes “education […] an investment of current time and money
for future pay” (Freeman 1986: 367). All of these economic studies, however, found
large partial effects of degrees controlled for years of schooling. This non-linearity
in the education effect has been interpreted as support for alternative explanations
for the education effect than the one offered by human capital theory. Educational
qualifications are held to represent “sheepskins” that are rewarded for reasons other
than skills learned in school, for instance, because of the selection and sorting taking
place in the educational system.
Although there are problems related to this interpretation of degree effects,1 we
believe that the sheepskin design is particularly useful in a cross-national comparison.
The differential net effects of degrees across countries may reveal something about
how education is used by employers and employees in different institutional contexts.
Earlier results were primarily based on single-country studies, and although degrees
have an effect controlled for years of schooling, the sizes of these effects differ
considerably between countries (Park 1999; Gibson 2000; Ferrer and Riddell 2002;
Mora 2003). The only comparative study of the non-linearity of the education effect of
which we are aware found cross-national differences (Trostel 2005).
We argue that cross-national variation in the effect of degrees controlled for years
of schooling can be expected on the basis of three theories: (1) differential signaling by
means of degrees across countries, (2) differential closure by means of credentialization
across countries, and (3) differential levels of a measurement problem of educational
attainment by considering the years of schooling.
1. Several authors argue that sheepskin effects are not necessarily in opposition to human capital theory.
Sheepskin effects can, for example, be explained by human capital models if there is a selection effect and
the good learners are those who stay in school to earn a degree, or if the learning process itself is nonlinear and individuals acquire more skills in the year that they obtain their degree than in the preceding
years (e.g., Lange and Topel 2006; Flores-Lagunes and Light 2010).
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Signaling productivity
Following the sheepskin literature, one possible explanation for degree effects is the
idea of a degree as a signal. According to this theory, the main reason that degrees are
important is the information asymmetry between employers and employees. Spence
compares this asymmetry to buying a lottery ticket (1973: 356). Employers purchase
lottery tickets without knowing their odds of success, as they have little knowledge
about the future productive capacities of their potential employees. Even if the
acquired skills are productive, employers will find it difficult to anticipate prospective
hires’ level of productivity. This information problem is solved by signals that potential
employees send to employers. Individuals with more education signal a higher level of
productivity.
Employers screen workers on the basis of the signals sent out by workers and
applicants (e.g., Arrow 1973; Stiglitz 1975; Wolpin 1977). Degrees are particularly
relevant as signals, as they represent unobserved skills of potential workers, such as
ability, commitment, and perseverance. Cross-country variation in the effect of degrees
controlled for years of schooling may be explained by the fact that degrees are not an
equally strong signal in different countries. Degrees are more relevant than years of
education to study cross-national variation; years of schooling can also function as a
signal but largely independent of the institutional structure. Many of the discussed
studies focus on earnings instead of occupational class position as the labor market
outcome. The theoretical assumptions that underpin these studies are applicable to
occupational class position as well, as it mediates the relationship between education
and earnings.
Credentialing theory
A second explanation for cross-country variation in the non-linearity of the education
effect is posited by credentialism (Berg 1970; Collins 1979). Credentialist theory
argues that degrees function as a means of social closure. In the historical process of
monopolizing professions, degrees and licenses were established to create exclusionary
barriers (Freidson 1970; Abbott 1988; Brown 1995). The neutral concept of “degree”
is replaced by the more loaded concept of “credential,” a means of closure by which
people are included not for what they can do but for what they possess. Credentials
give entrance to occupations, and one’s level of productivity is irrelevant for the returns
that education brings on the labor market (Collins 1979: 21).
An obvious form of credential closure concerns legally constrained entrance to
occupations by means of licensing or certification (Weeden 2002; Bills 2004; Kleiner
and Krueger 2010). One cannot become a surgeon without the proper licenses
and degrees. Less legalized forms of closure exist, for instance, those resulting from
negotiations between employers’ and employees’ organizations concerning the
protection of skilled workers. Trade unions tend to serve the interests of workers in
the middle of the skills distribution (Checchi, Visser, and Van de Werfhorst 2010;
Busemeyer and Iversen 2011). Access to skilled occupations is regulated through the
bargaining of trade unions and employers, in particular for the skilled working class
having vocational qualifications. Thus, degrees may be rewarded not only because of
the potential productivity they signal but also because access to occupations is regulated
on the basis of educational credentials.
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Measurement problem
A final explanation for cross-country variation in the effect of degrees controlled
for years of schooling is that years of schooling is a problematic measurement of
educational attainment. When we attempt to compare degree effects across countries,
we assume that years of schooling represents more or less the same educational level
within and between countries. This assumption is not true: in Sweden, ten years of
schooling lead to a different point in the educational system than in, for example, the
Netherlands. After nine years of schooling in Sweden, one completes the “Grundskola,”
the primary education system that is identical for everyone. In the Netherlands,
however, after nine years of schooling, one might be in any of five different tracks of
various levels. One could argue that, especially in tracked educational systems, years
of schooling is a poor measure of educational attainment: an equal number of years
can lead to many different levels of education,2 which may in turn bias our crossnational findings. Therefore, to rule out the measurement problem explanation, the
institutional explanations should also be found if we only analyze one country and
explore institutional variation between industries within this country.
3.2.2 Cross-country variation: the role of institutions
In this chapter, we study the influence that an educational system has on the size of the
diploma effects controlled for years of schooling. The characteristics of educational
systems influence individuals’ behavior. The focus here will not be on the entire
educational system but only on two aspects: the system’s level of tracking and vocational
orientation. Furthermore, we will focus on the level of labor market coordination to
disentangle the signaling explanation from the credentialist argument.
Tracking and vocational orientation of the educational system
Tracking refers to the extent to which students are placed in separate educational
tracks during secondary education. In countries where the educational system is
tracked, separate school types exist with their own educational programs. In less
tracked educational systems, students are located in the same school, even in the same
class, independent of their ability level. Tracking influences the behavior of employers
and employees because the signal of a degree from a diversified system may be stronger
than that from a less diversified system. A greater number of tracks implies a greater
diversity of degrees, each representing a different type of student. For employers, it is
therefore easier to select employees on the basis of degrees in more tracked systems,
and the sorting function of education increases. We thus hypothesize that the effect
of degrees controlled for years of schooling increases with more tracked educational
systems (hypothesis 1).
The second dimension on which educational systems differ is the form and
extent of the vocational training. Education can either provide students with more
general or more specific skills, their prevalence varying across educational systems.
Educational systems differ in the organization of their vocational education (Shavit
and Müller 1998; Müller and Gangl 2003). Systems that are highly vocationally
2. See also Table 2.3 in Chapter 2, where we show the opposite effect: the aggregated effects of years of
education on occupational status (ISEI) are stronger in more tracked educational systems. While this
finding does not reflect the effect of years of education controlled for degrees, it does show that years of
education is not necessarily an inferior measure of education in more tracked educational systems.

65

Why does education pay off?

oriented provide students with job-relevant skills, while less vocationalized systems
produce more generally skilled employees. In highly vocational educational systems,
students obtain very specific degrees, and it is especially these degrees that are strong
signals for employers. The argument for this institutional characteristic is the same as
for tracking: degrees are more informative for employers if they are differentiated by a
large number of vocational programs. The vocational characteristic adds the dimension
of the specificity of skills. In a tracked educational system, degrees from different
tracks are likely to signal more general skills, while the assumption is that vocational
degrees, and thus more specific skills, are a stronger signal. Degrees provide better
information regarding the future productivity of the vocationally trained. In countries
where education is more vocational, we expect that degrees are more important for
occupational attainment (hypothesis 2a).
We furthermore analyze this second hypothesis by looking at between-industry
variation in one country: the Netherlands. As argued above, one reason for country
variations in the partial effect of degrees controlled for years of schooling may be
that countries differ in the extent to which years of schooling adequately measures
educational attainment. To avoid this measurement problem, we analyze one country
and compare industries that differ with respect to their vocational orientation, assuming
that workers’ qualifications in more strongly vocationally oriented industries more
clearly represent their potential productivity than in less vocationalized industries.
This assumption leads to the hypothesis that degrees have a stronger partial effect on
occupational status in industries that can more strongly rely on a vocationally educated
workforce (hypothesis 2b).
Labor market coordination
While in more vocationally oriented educational systems, degrees may be stronger
indicators of productivity, it is true that those countries are often also the ones with higher
levels of labor market coordination between employers and employees. In addition to
studies that find that credential closure takes place at the level of occupations (Weeden
2002), it is plausible that a society’s level of coordination of employment relations also
affects its level of regulation of access to occupations anticipated by credentialist theory.
In coordinated market economies, the tri-partite negotiations between trade unions,
employers’ organizations and the state concern a variety of issues, including training,
selection and employment protection. For negotiations on such a combined set of
complex issues, it is crucial that the coordination of employment relations takes place
in a setting outside of the market (Soskice 1994, Culpepper and Finegold 1999). This
feature distinguishes coordinated market economies from liberal market economies.
The inclusion of skilled workers in the labor market, especially those with a
vocational qualification, is considered to be most successful in a context where
employment protection is guaranteed (Estevez-Abe, Iversen, and Soskice 2001;
Breen 2005). Only under the condition of sufficient employment protection will
employees be willing to invest in vocational training, as vocational training implies
the acquisition of specific skills that reduce the range of occupations they can access
(Iversen and Soskice 2001; however, see Streeck 2011). With respect to credentialism,
we expect that more coordination will lead to a greater regulation of the criteria that
are used for selection, including the regulations around the protection and inclusion
of people with vocational qualifications. In coordinated market economies, vocational
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qualifications are an important means by which employers, trade unions, and the state
regulate workers’ access to occupations. In more liberal market economies, however,
the regulation of the skill acquisition in vocational programs is absent, and vocational
degrees do not serve particularly well as credentials. As a result, in coordinated market
economies, vocational degrees guarantee access to occupations of a higher status than
in liberal market economies (hypothesis 3).
Given that this credentialist argument differs from the skills-producing characteristic
of vocationally oriented schooling systems, it is important to include both the
vocational orientation of the system and the level of labor market coordination in the
analysis. To date, only one study has examined the impact of educational institutions
and coordination institutions simultaneously in a quantitative manner (Andersen and
Van de Werfhorst 2010). However, that study was concerned with the varying strengths
of effects of education across countries and was not aimed at contextualizing the
mechanisms by distinguishing between the effects of years of schooling and degrees.

3.3 Data and methods
For the main analysis, data from the European Social Survey (ESS) of 2008 and 2010
are used.3 The ESS is designed to gather data about wide-ranging topics—from political
habits to education and attitudes about immigrants—in most EU countries, of which
23 entailed the relevant information for our comparative research. In the single
country study, we selected the Dutch data from the ESS of 2004 and the ESS of 2006.
3.3.1 Country comparative design
For the cross-country design, we fit a two-level random intercept model to study the
non-linearity of the schooling effect in Europe. Occupational status is regressed on
years and level of education while taking specific institutional characteristics at the
country level into account. Only individuals between the ages of 24 and 65 who were
employed at the time of the survey are included in the research.
The dependent variable is the International Socio-Economic Index of Occupational
status (ISEI), a variable that defines someone’s position in the occupational structure
(Ganzeboom, De Graaf, and Treiman 1992). The central idea of the measure is that
occupation is the bridge between education and income and is therefore a good
measure of socio-economic status. The ESS does not include individual wages or
earnings, which is the dependent variable used in earlier research to test sheepskin
effects. However, occupational status is a useful measure for our purposes, as the
impact of national institutions on the matching process of individuals to jobs refers
to access to particular occupations, not necessarily to wage levels. Occupational status
measured with ISEI was developed for comparative research and is thus more suitable
for our study. ISEI is measured on a scale from 16 (lowest socio-economic status) to 90
(highest socio-economic status).
The main independent variables at the individual level are the total number of
3. In an earlier version of this chapter, we used data of the ESS of 2006. These data were only available
for 15 countries; hence, in this chapter, we only present the results with the newer data. In Appendix E,
the results for the smaller sample using ESS 2006 are shown. The findings are comparable to our more
recent findings with data from the ESS of 2008 and 2010.
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years of schooling and the educational level. In contrast to the first studies on the
non-linearity of the education effect, years of schooling is self-defined rather than
calculated from information regarding the highest educational level. We classify
educational qualifications using the newly developed ES-ISCED, which is an
adjustment of ISCED with a more evident classification of vocational and general
types of education. ES-ISCED was developed in a comparative project relying on
country experts and uses the country-specific educational codes in the ESS data to
achieve a harmonized classification of education (Schneider 2010). Categories I and
II are merged to represent lower secondary education or below. Category IIIa refers to
upper secondary education of a general nature on the university track, while category
IIIb refers to upper secondary education with a focus on vocational training. The
fourth category, ES-ISCED IV, is merged with V1 and represents all post-secondary
education and the first stage of tertiary education. The final category, V2, refers to the
second stage of tertiary education. Age and gender (female = 1) are used as individual
level control variables.
At the country level, two variables measure institutional variability with respect to
education: the level of tracking and the vocational specificity of a country’s educational
system. Vocational orientation is measured by combining the data on the percentage
of students who are enrolled in secondary vocational education from two sources:
the OECD and UNESCO. Tracking is also based on OECD data; here, the measure
is retrieved through factor analysis over three indicators: the age of first selection,
the number of tracks at 14 years of age and the total number of tracks in secondary
education. A more detailed description of the construction of these two indicators can
be found in Chapter 2.
The level of labor market coordination is, just as the level of tracking and vocational
orientation, a factor score that we obtained through principal factor analysis. This
variable is based on the country scores for two indicators (OECD 2004): union
coverage (%) and the level at which coordination takes place in a labor market (on a
scale of 1 to 5). The official OECD data were supplemented with information obtained
from Cazes and Nesporova (2004) and Visser (2011). The country level indicators of
tracking and the indicator of labor market coordination can be found in Appendix D.
Summary statistics on all of the variables are shown in Table 3.1.
3.3.2 Single country study
The modeling strategy for the single country study is the same as the country
comparative design, with the exception that the higher level in this multilevel random
intercept model does not refer to the countries but to industries within a country
(the Netherlands). Individuals are nested within 48 different industries, which are
classified in accordance with the NACE v1.1 categories.4 Only industries that had at
least 5 observations are included in the analysis. All of the individual-level data are
the same as in the country comparative design. The sample again includes only those
respondents who are between the age of 24 and 65 and are employed. Vocational
training at the industry level is measured as the aggregate percentage of graduates who
said that job-specific skills are learned in school and is based on Dutch school-leaver
surveys for the years 1999-2003 (HBO-monitor and WO-monitor) gathered by the
4. For more information on the categorization of the industries, see ec.europa.eu/eurostat, last accessed
May 10, 2010.
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Research Center for Education and the Labor Market (ROA). Summary statistics for
this design can be found in the table below.
Table 3.1: Descriptive statistics

ISEI
Years of Education
Educational level (ES-ISCED)
ES-ISCED I/II
ES-ISCED IIIb (Vocational)
ES-ISCED IIIa (General)
ES-ISCED IV/V1
ES-ISCED V2
Age
Female
Tracking
Vocational orientation
Labor market coordination

Cross country data (ESS
2008/2010)
Mean S.D.
Min. Max.
43.14 16.86
16
90
13.08
3.75
0
30

Mean
47.27
13.74

S.D.
16.11
4.10

Min.
16
1

Max.
90
28

0.27
0.20
0.21
0.19
0.13
44.63
0.55

0.45
0.40
0.40
0.39
0.33
11.83
0.50

0
0
0
0
0
24
0

1
1
1
1
1
65
1

0.30
0.24
0.18
0.18
0.10
44.12
0.54

0.46
0.43
0.38
0.39
0.30
11.39
0.50

0
0
0
0
0
24
0

1
1
1
1
1
65
1

0.04
0.47
-0.03

0.90
0.64
0.60

-1.08
-0.70
-0.89

1.79
1.74
1.22

45.12

9.55

Dutch single country data

25.71 66.67

SOURCE. – Author’s calculations using ESS. The empty cells for the Dutch country study reflect the absence
of the indicators.

3.4 Results
3.4.1 Country comparison
The empirical results are presented in eight models, each adding more explanatory
variables at both the individual and country level. In the first model, only years of
education is used as a predictor of occupational status. The second model adds
dummies for the highest attained degree. In Models 3 to 5, country-specific variables
concerning the educational system and the labor market, as well as the cross-level
interaction effects between these country-level variables and the individual-level
measurements of degrees and years of schooling, are included.
In Model 1, we see that years of education have a large and significant effect on
an individual’s occupational status position, as expected. Each year of schooling adds
2.59 on the scale of occupational status. Age is positively related to occupational
status, while the effect of gender on ISEI is not significant. We furthermore find that,
although the vast majority of variance can be found at the individual level within
countries (approximately 97 percent), the between-country variation is significant.
This finding implies that there is a significant variance between countries along the
grand mean intercept.
Model 2 adds the dummy variables for educational level, thereby completing the
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ES-ISCED V2 * Tracking

ES-ISCED IV/V1 * Tracking

ES-ISCED IIIa * Tracking

ES-SCED I/II * Tracking
ES-ISCED IIIb * Tracking

Cross level Interactions
Years of education * Tracking

Labor market coordination

Level of vocational orientation

Country Level
Level of tracking

ES-ISCED V2

ES-ISCED IV/V1

ES-ISCED IIIa

Highest level of education
ES-SCED I/II
ES-ISCED IIIb

Years of education

Female

Individual Level
Age

Model 0

7.720***
(1.154)

0.479
(0.932)
-0.387
(1.243)
-0.047
(1.275)
-0.062
(0.039)
ref.
1.044***
(0.329)
3.803***
(0.350)
2.671***
(0.390)
1.889***
(0.490)

-0.654
(0.905)

ref.
2.236***
(0.426)
4.002***
(0.376)
9.741***
(0.461)
18.571***
(0.541)

Model 5

ref.
ref.
ref.
2.699*** 2.701*** 3.063***
(0.306)
(0.307)
(0.310)
6.680*** 6.682*** 6.480***
(0.306)
(0.307)
(0.306)
12.899*** 12.904*** 13.030***
(0.352)
(0.353)
(0.354)
22.598*** 22.602*** 22.660***
(0.432)
(0.433)
(0.431)

0.076***
(0.007)
-0.064
(0.166)
1.213***
(0.034)

Model 4
0.079***
(0.007)
-0.025
(0.165)
1.577***
(0.041)

0.076***
(0.007)
-0.064
(0.166)
1.213***
(0.034)

0.080***
(0.008)
0.052
(0.177)
2.590***
(0.025)

Model 3
0.074***
(0.007)
-0.065
(0.166)
1.198***
(0.034)

Model 2

Model 1

Model 7

2.450*
(1.326)

ref.
2.938***
(0.311)
6.435***
(0.309)
12.915***
(0.357)
22.394***
(0.434)

7.681***
(1.146)
1.161
(1.210)

ref.
2.133***
(0.434)
3.557***
(0.386)
9.469***
(0.470)
18.268***
(0.547)

0.075*** 0.078***
(0.007)
(0.007)
-0.085
-0.057
(0.166)
(0.165)
1.220*** 1.583***
(0.034)
(0.041)

Model 6

Table 3.2: Random intercept models with ISEI as dependent variable

-0.095
(0.070)
ref.
1.236***
(0.330)
3.482***
(0.358)
2.783***
(0.392)
2.330***
(0.494)

2.599*
(1.336)

-0.290
(0.928)

ref.
3.200***
(0.314)
6.355***
(0.309)
13.085***
(0.358)
22.503***
(0.433)

0.074***
(0.007)
-0.075
(0.166)
1.207***
(0.034)

Model 8
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Model 3

Table 3.2 continued
Model 2

Model 4

Model 5
-0.889***
(0.056)
ref.
1.823***
(0.503)
5.804***
(0.480)
7.192***
(0.628)
9.316***
(0.712)
-0.275***
(0.058)
ref.
2.612***
(0.521)
-1.154**
(0.497)
0.818
(0.571)
3.766***
(0.717)

Model 6

Model 7 Model 8
-0.900***
(0.057)
ref.
2.342***
(0.513)
6.174***
(0.495)
7.816***
(0.650)
9.548***
(0.724)
-0.076 -0.282***
(0.059)
(0.059)
ref.
ref.
1.429** 2.454***
(0.529)
(0.523)
-2.652*** -0.315
(0.510)
(0.506)
-1.037*
1.064*
(0.588)
(0.575)
1.534*
3.825***
(0.727)
(0.722)

43.197*** 5.739*** 16.810*** 16.980*** 17.005*** 13.206*** 16.801*** 13.314*** 16.930***
(0.598)
(0.776)
(0.903)
(1.065)
(0.882)
(0.983)
(0.896)
(0.969)
(0.877)
7.95***
7.23***
11.89*** 11.71*** 11.04*** 9.22*** 11.57*** 8.71*** 10.78***
(1.210)
(1.101)
(1.783)
(1.757)
(1.658)
(1.391)
(1.737)
(1.316)
(1.620)
276.23*** 192.74*** 169.76*** 169.76*** 168.66*** 167.66*** 168.92*** 166.87*** 168.13***
(1.235)
(0.861)
(0.759)
(0.759)
(0.754)
(0.749)
(0.755)
(0.746)
(0.751)
0.028
0.036
0.065
0.065
0.061
0.052
0.064
0.050
0.060
212,004
202,996
199,828
199,828
199,664
199,512
199,704 199,390
199,584
23
23
23
23
23
23
23
23
23
25,053
25,053
25,053
25,053
25,053
25,053
25,053
25,053
25,053

Model 1

SOURCE. – Author’s calculations using the ESS of 2008, supplemented with data from the ESS of 2010 for Bulgaria, Finland, Great Britain, and Sweden.
NOTE. – Dependent variable is ISEI. Standard errors are listed in brackets under coefficients.
* p<0.10, ** p<0.05, *** p<0.01

ICC (countries)
-2LL
N (countries)
N (individuals)

σ2e

2

σ u (countries)

Constant

ES-SCED V2 * Coordination

ES-SCED IV/V1 * Coordination

ES-SCED IIIa * Coordination

ES-SCED I/II * Coordination
ES-SCED IIIb * Coordination

Years of education * Coordination

ES-SCED V2 * Vocational

ES-SCED IV/V1 *Vocational

ES-SCED IIIa * Vocational

ES-SCED I/II * Vocational
ES-SCED IIIb * Vocational

Years of education * Vocational

Model 0
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standard model to study the non-linearity in the education effect. We find that the
added effects of degrees are significant and increase as the educational level increases.
This finding implies that having a tertiary degree (ES-ISCED categories IV/V1 and
V2) increases occupational status by 12.90 or 22.60 points controlled for years of
schooling, with lower secondary schooling (ES-ISCED category I/II) as a reference.
Our data shows the same results as most sheepskin studies: degrees have an effect
even after controlling for years of schooling and therefore indicate that the effect of
schooling on occupational status is non-linear; the effect of education increases as
the educational level increases. By adding dummies for degrees, the effect of years
of schooling on ISEI is now three times as small. Around the mean intercept of the
different countries, there is a variance of 11.89, indicating that countries differ and
that sheepskin effects are not the same in all countries. This finding is significant in
and of itself; however, it is interesting to study the reasons behind it.
In Models 3 to 5, our institutional explanation—characteristics of educational
systems—is studied by adding contextual variables at the country level. In Model 3,
the indicators of tracking, vocational orientation and labor market coordination are
added, all three having a non-significant effect on an individual’s status position.
This finding is not surprising; we do not expect that an educational system or a labor
market in itself influences the response variable. What is essential for our hypotheses
1 and 2a is the cross-level interaction effect between educational degrees and the
level of vocational orientation and tracking, respectively. These two hypotheses are
investigated in Models 4 and 5.
First, the cross-level interactions between the level of tracking and individual
educational degrees are added. Degree effects are larger in countries with higher levels
of tracking, although the effect sizes of the interaction terms differ. While all degrees
have a significantly stronger effect on occupational status when there is a higher level
of tracking, the effects for ES-ISCED IIIa and IV/V1 are larger. Furthermore, we do
not find a significant interaction effect between the level of tracking and years of
education, indicating that it is not so much the total effect of education but rather
educational degrees in particular that positively influence occupational status.
Overall, the results show that the effect of educational qualifications on occupational
status increases when an educational system’s level of tracking increases. We therefore
find support for hypothesis 1, which argued that the effect of educational degrees on
occupational status is larger in more tracked educational systems.
In Model 5, the interaction effects of the educational degrees yield similar findings:
when an educational system is more vocationally oriented, the effect of an individual’s
highest level of education on occupational status outcomes increases. The effects of
ES-ISCED IIIa and IV/V1 degrees on occupational status are significantly stronger
in more vocationally oriented educational systems. Moreover, we find that years of
education is negatively related to the level of vocational orientation. This finding
shows that the total effect of education (which consists of both a degree and/or
a certain number of years of education) is smaller than one would predict on the
basis of the large degree effects, which range from 1.82 (ES-ISCED IIIb) to 9.32 (ESISCED IV/V1). What we find, however, is that the stronger education effect in more
vocationally oriented educational systems (see, e.g., Shavit and Müller 1998) is largely
due to the effects of degrees instead of the more commonly used measure of years
of education. Education yields a higher return on investment in more vocationally
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oriented systems; however, our results show that this larger payoff is better explained
by the role of educational degrees than the level of accumulated human capital, as
traditionally measured by years of education. We therefore accept hypothesis 2a, which
argued that in vocationally oriented systems, selection takes place more on the basis of
degrees than years of education.
Models 4 and 5 both show that there is a significant relationship between
educational systems and the effect of degrees controlled for years of schooling, and
both are a better fit than Model 2, thus signifying that it is important to take these
cross-level interactions into account. However, these degree effects could both be
ascribed to the signaling and credentialing function of educational degrees. In the
following series of models, we attempt to filter out the credentialist explanation of our
findings by examining our third hypothesis.
In Models 6 to 8, we analyze hypothesis 3, which states that in more coordinated
market economies, individuals with vocational degrees have a higher occupational
status than in liberal market economies. The level of labor market coordination and
cross-level interactions between this indicator and the two measures of education are
added to Model 6. The results show that post-tertiary degrees pay off more when
higher levels of coordination exist. However, the most notable finding is the difference
between general and vocational upper secondary degrees (ES-ISCED IIIa and IIIb,
respectively): while general upper secondary degrees negatively relate to labor market
coordination, vocational upper secondary degrees yield higher returns on investment in
more coordinated market economies. We believe that this finding reflects the fact that
vocational degrees function better as credentials in such systems. Vocational credentials
are especially effective in securing and maintaining social closure to occupations when
there are strongly institutionalized negotiations between trade unions, employers,
and the government, as is the case in highly coordinated market economies. For this
reason, we find a higher degree effect for vocational qualifications in coordinated
market economies (see also Chapter 5). We do not suggest that vocational degrees
do not impart any skills at all; rather, we posit that the stronger effect of vocational
qualifications in coordinated compared to liberal market economies is at least partly
explained by a credentialist argument.
We then control these findings to determine whether the cross-level interaction
persists when we add the cross-level interactions between vocational orientation and
educational degrees (Model 7) and level of tracking and educational degrees (Model
8). In Model 7, we find that the results of the previous models remain the same: the
more vocationally oriented an educational system is, the larger the effect is of degrees
controlled for years of schooling. This finding holds true for the level of tracking, as
shown in Model 8. In both models, the cross-level interactions between degrees and
labor market coordination persist, thereby providing support for our third hypothesis
that states that vocational qualifications function better as entrance-restricting
credentials when there is a high level of labor market coordination. An alternative
explanation for the presence of degree effects, namely, that the findings are biased by
measurement problems that occur in more stratified educational systems, is discussed
using the single-country data.
3.4.3 Results of the single-country analysis
Our single-country analysis has a comparable design to the previous analyses, although
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it uses fewer models because we can only insert one higher-level variable: the level of
vocational orientation.
In Table 3.3, we see that the effect of educational degrees controlled for years
of schooling is large and significant in Model 1. The explanatory power of years of
schooling is nearly three times as small after the dummies for degrees are introduced
in Model 2, and the effect of degrees on occupational status increases as the level
of the degree increases. In the case of the Netherlands, we find that degrees have a
large and significant effect controlled for years of schooling. In comparison to the
cross-country model, females have a worse outcome than males. The industry level is
important to consider; in the null model, approximately 29% of the variance occurs
between industries, while 71% of the variance results from individual within-industry
differences in occupational status. Industries matter; thus, it is logical to add contextual
variables at the industry level to determine whether they account for the variance at
the industry level.
Once again, we do not expect the industry-level indicator of the importance of
vocational training to have a direct effect on individual occupational status; following
hypothesis 2b, we are more interested in the way in which the importance of vocational
training interacts with the variable of highest earned degrees. The results show that
the effect of educational degrees on occupational status (and thus the non-linearity in
the education effect) increases as the importance of vocational programs in a certain
industry increases. Even more noteworthy is that this effect is stronger for higher
degrees (with the least difference between ES-ISCED IV/V1 and V2) and that it has
no effect for those workers who only complete secondary schooling. Because their
education provides them with a degree that signals a lack of specific skills, it comes
as no surprise that the effect of these degrees does not increase when industries are
more vocational. These findings from Model 3 persist in Model 4, where we add the
interaction term between years of schooling and vocational orientation. We therefore
accept hypothesis 2b: the effect of degrees increases the more vocationally oriented the
industry is.
Because all industries are within one country and thus one educational system, the
claim that the effect of degrees controlled for years of schooling is caused by measuring
problems is refuted. Although one may argue that years of schooling is an imperfect
measure—within the highly tracked Dutch educational system, 12 years of schooling
could include several switches between tracks and thus different destinations—the
measure is a far better indicator than in the cross-country design. Evidence that
vocational orientation is significant in the Netherlands lends support to the idea that
vocational orientation is also a relevant contextual variable across countries and that
its influence on degree effects is not entirely caused by measurement problems. The
results of one case provide us further support for an institutionalist interpretation of
the cross-country results, as the effects of educational degrees are stronger when there
is greater differentiation.

3.5 Conclusion
The goal of this chapter was to determine whether the effect of degrees in addition
to years of schooling (sheepskin effects) on occupational status varies across countries
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Table 3.3: Random intercept models for the Netherlands with ISEI as dependent
variable

Individual Level
Age
Female
Years of education
Highest level of education
ES-SCED I/II
ES-ISCED IIIb
ES-ISCED IIIa
ES-ISCED IV/V1
ES-ISCED V2
Industry Level
Vocational orientation
Cross level Interactions
Years of Schooling * Vocational
ES-SCED I/II * Vocational
ES-SCED IIIb * Vocational
ES-SCED IIIa * Vocational
ES-SCED IV/V1 * Vocational
ES-SCED V2 * Vocational
Constant
σ2u (industries)
σ2e
ICC (industries)
-2LL
N (industries)
N (individuals)

Model 0

Model 1

Model 2

Model 3

Model 4

0.008
(0.024)
-1.392**
(0.592)
1.521***
(0.076)

0.030
0.030
(0.024)
(0.023)
-0.935*
-0.810
(0.561)
(0.560)
0.526*** 0.528***
(0.096)
(0.096)
ref.
ref.
4.967***
0.789
(0.760)
(3.828)
9.589*** -2.006
(0.866)
(4.163)
14.11***
1.470
(0.952)
(3.935)
17.16*** -0.715
(1.274)
(4.929)

0.029
(0.024)
-0.833
(0.561)
-0.0258
(0.468)
ref.
2.362
(4.042)
0.130
(4.522)
4.667
(4.741)
4.094
(6.335)

-0.271**
(0.117)

-0.391**
(0.154)

ref.
0.103
(0.0860)
0.268***
(0.0926)
0.288***
(0.0851)
0.401***
(0.105)

0.0121
(0.0100)
ref.
0.0688
(0.0906)
0.221**
(0.100)
0.219**
(0.103)
0.296**
(0.137)

44.945*** 26.442*** 31.803*** 43.083*** 48.667***
(1.349)
(2.016)
(1.960)
(5.173)
(6.941)
74.98*** 47.04*** 36.27*** 34.44*** 34.50***
(17.102)
(11.053)
(8.802)
(8.482)
(8.442)
185.84*** 156.23*** 140.21*** 139.06*** 138.92***
(5.533)
(4.655)
(4.167)
(4.142)
(4.143)
0.287
0.231
0.206
0.198
0.199
18,680
18,270
18,014
17,994
17,992
48
48
48
48
48
2,303
2,303
2,303
2,303
2,303

SOURCE. – Author’s calculations using the Dutch sample from the ESS of 2006.
NOTE. – A dummy of the ESS wave was included to check the dependence of this wave. Only in
Model 1 a significant negative effect was found. Dependent variable is ISEI. Standard errors are listed in
brackets under coefficients.
* p<0.10, ** p<0.05, *** p<0.01
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and how this effect is related to structural institutional settings—in this case, the
educational system and the level of labor market coordination. The rationale behind
this hypothesis was that the mechanisms that explain the education effect on labor
market outcomes are not equally important across institutional settings. The effects
of degrees controlled for years of schooling give insight into the cross-country or
cross-industry variation in the effect of degrees and therefore support any theory that
states that a degree increases one’s labor market position. Both signaling theory and
credentialist theory argue that educational degrees are important in explaining the
educational payoff in the labor market. This finding contrasts with human capital
theory, which attaches no importance to educational degrees. In this chapter, we sought
to investigate which of these three explanation—human capital theory, signaling, and
credentialism—is most important. Our empirical analyses suggest two main results.
First, we found that sheepskin effects are stronger when educational systems are
more tracked and vocationally oriented. These degree effects can be explained by both
signaling and credentialist theories. When educational systems are more differentiated,
degrees are stronger signals. Alternatively, one can argue that in more differentiated
educational systems, degrees are often occupation-specific and hence more effective
in regulating workers’ entrance to closed occupations. While the results clearly point
to the importance of cross-country variation in the salience of different theoretical
mechanisms, a critique to this finding is that this variation arises from problems with
the comparability of years of education. We therefore studied one specific country case
and found that vocational orientation interacts positively with degree effects at the
industry level in the Netherlands. Because all industries are in the same country and
thus the educational system is constant, years of schooling is a far better comparable
measure, and the interpretation of the data is less vulnerable to errors. Our findings at
the industry level lend support to the original explanation: in industries that are highly
vocational, we find stronger sheepskin effects.
Second, we found that vocational qualifications are associated with a higher
occupational status in more coordinated market economies. The general qualifications
from the same level do not interact positively with labor market coordination, showing
that it is not so much an argument about the level of the educational degree, but more
about the focus of the educational degree. We argue that this positive interaction between
labor market coordination and vocational degrees is best explained by credentialist
theory. In more coordinated market economies, trade unions, employers, and the state
use vocational qualifications to regulate access to occupations, as vocational degrees
are often legally required to practice an occupation. Such access restrictions are absent
in liberal market economies, thereby making vocational credentials less effective is
securing social closure. We will elaborate on this argument in Chapter 5, where we
investigate the use of vocational degrees in establishing closure more extensively.
In strongly vocationally oriented and tracked schooling systems, we find that the
relatively strong net effects of qualifications on occupational status are explained by
the stronger signaling effect of qualification levels in those countries. These results do
not allow us to distinguish a signaling explanation from a credentialing explanation.
We believe, however, that the stronger net effect of vocational degrees in more
coordinated market economies is explained by higher levels of closure implemented
by coordination institutions. It is important to note that we do not suggest that the
human capital model is irrelevant in countries with a highly differentiated educational
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system or coordinated labor market. Instead, our main argument is that the stronger
education effect in such countries is at least partly due to the important role of
vocational educational degrees as both credentials and signals.
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Chapter 4
How Education Became Positional.
Educational Expansion and Labor Market
Outcomes, 1951-2003
Abstract
The transition from education for the privileged to education for the masses has had
important effects on society. Most research on educational expansion focuses either on
the explanation of expansion as such or on how expansion relates to processes of overschooling and credential inflation. However, it has not yet been fully acknowledged
that expansion changed the way in which education operates in labor markets. In
this chapter, we investigate how educational expansion altered the way that education
functions in labor markets. During times that education was highly dispersed, with
few graduates in higher education, employers looked at educational levels as being
informative about employees’ absolute skill level. This “human capital model” of
education has been replaced by a positional model of education, whereby rewards do
not primarily depend on absolute skill levels but instead on workers’ relative position
in the labor market. Using data from the International Social Survey Program (ISSP)
from 1985 to 2008, which allows us to create cohorts of people who graduated between
1951 and 2003 for 30 countries, we find support for the claim that education has
become increasingly positional.

A Dutch version of this chapter is published as Bol, Thijs. 2011. “Onderwijsexpansie en onderwijs als
positioneel goed.” Tijdschrift voor Arbeidsvraagstukken 27(4): 437-454. An English version of this chapter is
currently under review.
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4.1 Introduction
In the 20th century, the role of education in society changed tremendously. Whereas
education was only accessible for children born in privileged classes until the midcentury, it became an institution for the masses during the second half of the century.
Research on educational expansion can be divided in two strands: literature that
studies the origins (e.g., Trow 1972; Meyer et al. 1977; Boli, Ramirez, and Meyer 1985)
or the outcomes of the process (e.g., Woodhall 1967; Psacharopoulos 1989; Raftery
and Hout 1993; Schofer and Meyer 2005; Hannum and Buchmann 2005). Widely
different perspectives have been adopted with respect to the origins of expansion,
varying from functionalist claims referring to the increasing need for qualifications
in complex labor markets and the appropriate matching of occupational positions to
achieved qualifications (Davis and Moore 1945; Bell 1973; Goldin and Katz 2008) to
views that the expansion is better explained as a “myth” because the often-presupposed
positive relationship between education and economic growth is far from evident in
developed economies (Meyer and Rowan 1977; Schofer and Meyer 2005; Ramirez et
al. 2006).
A second strand of literature on educational expansion has related the expansion
to distributional consequences on the labor market, most clearly in connection to overschooling and the resulting credential inflation (Clogg and Shockey 1984). Existing
research on the consequences of expansion has, therefore, focused on how stratified
labor markets became by way of these processes. The credential inflation literature
has, for example, examined the wage premium to education in an over-schooled labor
market (Freeman 1976; Hartog 2000) and studied how credential inflation affects
the strength of the effect of education on occupational attainment (Wolbers, De
Graaf, and Ultee 2001). Other studies that focus on outcomes find that the returns to
education increased with educational expansion (e.g., Goldin and Katz 2008, but see
Hannum and Buchmann 2005).
By directing the research agenda towards the question of how expansion affects
the strength of the relationship between educational attainment and labor market
outcomes, the field has not sufficiently considered the possibility that expansion has
completely changed the way in which education operates in labor markets. We claim
that, with expansion, there has been a shift in the dominant mechanism that underlies
the association between education and labor market outcomes. In societies with
limited levels of educational enrollment, the human capital model of schooling, with
its focus on the level of skills acquired, offers a better explanation for why education
is rewarded than in societies with mass education. In these latter societies, by contrast,
education has increasingly come to operate as a positional good in labor markets, in
which not the absolute skill level but rather the relative position of workers, given the
distribution of the educational attainment of the population, is increasingly important
to earnings.
We demonstrate that with the rise of mass higher education for cohorts graduating
between 1951 and 2003 in a sample of thirty countries, rewards (measured in income
and occupational status) in the labor market are increasingly based on a relative
measure of workers’ educational level. That is, we find that education becomes more
important in the determination of income and occupational status—as standard
theories of stratification would hold—only if education is measured in relative
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rather than absolute terms. This finding implies that, with educational expansion,
the strength of the education effect has increased. Moreover, it suggests that the
mechanisms underlying the effect have shifted from a human capital perspective to a
positional model of education.

4.2 Educational expansion and educational differentials
in labor markets

At an individual level, it is a well-known fact that education is strongly related to earnings
(for reviews see Card 1999; Hout 2012), although there are significant differences in
the size of the returns to education between countries and time periods. Researchers
have explained such variations by referring to varying degrees of (post-)industrialization
and technology, assuming stronger effects of education with increasing processes of
(post-) industrialization and technological development because the demand for and
price of skilled work increased (Bell 1973; Fernandez 2001; Goldin and Katz 2008).
The role of technology and economic modernization in increasing the demand for
skilled labor, thereby strengthening the association between education and earnings,
has been questioned from several angles.
Economists, for example, argue that the increase in the returns to education are
primarily found in the 1980s and the 2000s, not in the 1990s, as these are the periods
when technology developed rapidly (e.g., Card and DiNardo 2002; Lemieux 2006).
Goldin and Katz (2008) analyze the growing educational payoff in the United States
by studying the differences between supply and demand in a race between education
and technology. Their main argument is that the wage premium to education
increased from the 1980s onwards because the demand for skills exceeded the supply
of highly educated workers. When technological change moves faster than educational
expansion, the returns to education increase. Although there is skepticism as to why
the effect of education has increased with the expansion of education (e.g., Berg 1970;
Collins 1979), the finding that the returns to education increased is less contested.
An important stream of research has thus addressed the relationship between
educational expansion and how strongly educational attainment is related to labor
market outcomes. A central finding in these studies is that the effect of education on
labor market outcomes has increased with educational expansion (e.g., Goldin and
Katz 2008). However, this field has hardly addressed the more fundamental question
whether a new model of education has emerged in labor markets, in which education
is seen as a positional good rather than as an absolute indicator of skills. Did the
increasing number of highly educated workers change the way in which employers
reward education? To shed light on this question, we focus on two dominant models of
schooling in the economic and sociological literature: education as human capital and
education as a positional good. Although both theories are discussed independently,
it is important to mention that our argument is not that one of the two models
fully explains the educational payoff in the labor market. Both models can operate
simultaneously; however, our main focus is whether one of the two models becomes
increasingly important with educational expansion (not necessarily at the expense of
the other).
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4.2.1 Human capital and industrialization processes
A common explanation of why education is rewarded, and why individuals invest in
schooling, is that education provides students with productivity enhancing skills that
are rewarded by employers (Kerckhoff, Raudenbusch, and Glennie 2001; Brand and
Xie 2010). Neoclassical economic theory can be seen as the main advocate of this idea
in arguing that each person will receive the full returns for their marginal product
(their skills) in the labor market, where labor demands and labor supplies are matched
(Becker 1964). Education is an important form of human capital accumulation: more
education implies more skills and thus entails higher wages.1 There are several studies
that use less-strict definitions of human capital and that argue, for example, that
human capital accumulation is not solely an individual process (Tomaskovic-Devey,
Thomas, and Johnson 2005) or that there are different types of human capital, and it
is thus “multifaceted” (Acemoglu and Autor 2012). However, the general assumption
that underlies all of the variants of human capital theory is that individuals with
equal skills should be rewarded equally. When entering the labor market, education is
therefore expected to generate an absolute return: each person with the same amount
of skill should receive the same wage. Absolute skill levels (typically assessed by years
of education in the human capital model) are rewarded, and individuals decide their
personal investment in a certain number of years of schooling on the basis of the wage
it will yield.
Sociological theories of modernization are strongly connected to this skill-based
interpretation of education. Instead of social origin, educational attainment increasingly
determines who advances (Breen and Jonsson 2005), as jobs in technologically
advanced industries demand productivity enhancing skills that are taught in schools.
It is evident from the modernization theorists, and more fundamentally from
functionalism as a theoretical paradigm, that the reason that education is increasingly
rewarded is its function for the production processes in modern economies (Bell 1973;
Blau and Duncan 1967; Morris and Western 1999; Treiman 1970). Hence, although
rarely made explicit in the literature, there is a strong affinity between modernization
theory and the human capital model of education (Barone and Van de Werfhorst
2011). Education is rewarded, and increasingly so, because of the skills that are taught
in schools and the demand for those skills.
Following this approach, it may be expected that this increasing trend particularly
concerns the effect of the absolute level of schooling (hypothesis 1). The absolute level of
schooling can be assessed, as is common practice among scholars in the human capital
tradition, by the number of years of education (e.g., Mincer 1974; Goldin and Katz
2008; see Card 1999 for a discussion).
4.2.2 The positional model of education in the post-industrial society
The positional model of education, in contrast, stresses the relativity of educational
attainment (Thurow 1975; Hirsch 1977). Not so much the worker’s absolute skill
level determines his or her earnings but rather his or her relative position among the
suppliers of labor. According to Thurow (1975), a hiring process is defined by two
1. Work experience is also key in the process of human capital accumulation (Schultz 1961; Mincer
1974). Although we recognize the importance of work experience, we are predominantly interested in the
educational payoff at labor market entry. By controlling for work experience in our statistical models, we
estimate the returns to education net of the skills that are gained through experience.
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queues: the labor queue and the job queue. In the labor queue, employees are sorted
according to their signaled characteristics (with education being the most important
feature), while the job queue is a virtual line where jobs are sorted according to the
training costs that employers make to prepare their workers. Employers will always try
to hire those employees who are at the front of the labor queue, whereas employees will
always aim to obtain the highest-ranked occupation in the job queue. The educational
payoff in the labor market, in this model, depends on the educational composition
of the other job seekers. Given the distributional variations in education that differ
between time and place, the value of a particular level of education is strongly contextdependent.
Thurow (1975) furthermore questions the assumption of neoclassical economics
that the individuals who sell their labor are skilled to do a job, and it is thus the absolute
skill level which is rewarded. He argues that skills are of relatively little importance in
the selection process: education is more a sorting machine than a skill provider (Weiss
1995), and educational degrees do not necessarily reflect actual skill levels but are used
by employers as signals (Arrow 1973; Spence 1973; Stiglitz 1975). Thurow argues that
education is unimportant for productivity enhancing skills, as “most cognitive job
skills, general or specific, are acquired either formally or informally through on-thejob training after a worker finds an entry job and the associated promotion ladder”
(1975: 78). The productivity of workers is not connected to the human capital of
the workers themselves but rather to the jobs they hold. When productivity does not
reside in individuals, the absolute value of education is limited. Instead, workers with
the highest available level of education are chosen for more complex jobs requiring
more training, as employers aim to minimize their future training costs. In that sense,
the positional model of education attaches more importance to the demand side than
human capital theory, as job opportunities are solely created by employers when there
is a demand for that specific type of work (Goldthorpe 2009). The positional model of
education argues that individuals are constantly in competition to obtain the best paid
jobs, with an upward pressure in the educational system whereby individuals attempt
to become as highly educated as possible.
The positional model of education seems better able to explain trends in
“mismatching” between educational attainment and demanded skill levels than the
human capital model. A process has taken place whereby individuals invest in a level
of education even if that level is unnecessary for their future work (Freeman 1974;
Clogg and Shockey 1984; Van der Ploeg 1994). This trend towards over-schooling
has led to credential inflation (Berg 1970; Collins 1979) and subsequently to the
displacement of less-qualified workers (Wolbers et al. 2001). Highly educated workers
take jobs at their own level but also below that, and workers with intermediate levels
of education are increasingly competing for low-skilled jobs. The result of this process
is that many people work below a job level that matches their education; moreover,
the less-qualified workers are displaced. Because educational expansion has further
homogenized the composition of the less-skilled workers (e.g., in terms of learning
ability), employers are increasingly demanding higher levels of education even for jobs
that do not require much education (Olneck and Kim 1989; Gesthuizen, Solga, and
Kunster 2010).
Like the human capital model, the positional model also assumes that education is
increasingly important for labor market careers. However, contrary to the modernization
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thesis and its underlying human capital model, the positional model assumes that
it is particularly the relative position of educational qualifications that have become
increasingly important in societies with significant educational expansion (hypothesis
2).
The positional model of education, in which employers increasingly reward the
relative position of educational attainment, is compatible with the neo-institutional
perspective that views the quest for educational expansion as a myth unsubstantiated
by empirical evidence (Meyer 1977; Schofer and Meyer 2005; Ramirez et al. 2006).
According to this model, employers increasingly believe in the beneficial outcomes of
education. They are active agents in a society in which the demand for education is seen
as pivotal for economic growth, even if the empirical evidence of a relationship between
education and growth is unclear. This assumption will lead them to increasingly select
workers on the basis of their educational qualifications, especially in their relative
rather than absolute form.
4.2.3 Changes in the labor market
Although one of the most striking changes in the last century was the rise of mass
education, it was not the only significant change. In the previous sections, we focused
exclusively on educational expansion, and thus variation in the supply side of the labor
market, as a predictor of changes in the returns on relative or absolute skills. On the
demand side of the labor market, several processes may have influenced the mechanism
by which education yields high returns on investment. First, the actual demand for
labor should be taken into account. When the supply outpaces the demand, the relative
value of education is likely to be higher than in times of an undersupply of labor.
Even when the labor queue, and thus the educational composition of the job seekers,
remains stable, changes in the job queue can influence the relative educational payoff.
Second, technological changes are likely to influence the mechanism by which
education yields a high return on investment. In the skill-biased technological change
framework, exogenous technological changes cause an increasing demand for highly
skilled workers (Goldin and Katz 2008). However, technological changes not only
increase the demand for higher skills but also decrease the demand for static skills.
When new technologies evolve, individuals are more likely to be selected on the basis
of their trainability than their actual skill levels; hence, employers reward more on the
basis of workers’ relative position (Van de Werfhorst 2011a).
Similarly, the transition to post-industrialism caused a change in the occupational
structure, with industrial jobs being replaced by service jobs. It is especially in these
types of jobs that the rewarding of employees takes place more on the basis of
trainability instead of the skills acquired in education (Beduwé and Planas 2003).
Due to the generic (less vocational) character of service-sector employment, individuals
are increasingly rewarded for their level of trainability. In the secondary sector, the
connection between education and skills is more obvious and therefore employers
are expected to select on the basis of a worker’s absolute educational position. This
connection between education and skills is less apparent for service jobs in the tertiary
sector, where employers are more likely to reward workers on the basis of their relative
educational position.
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4.3 Methods
Our main empirical task is to compare the absolute level of education (following
the human capital model) with the positional good model of education based on
workers’ relative educational position. More specifically, we are interested in whether,
with increasing levels of educational expansion, the impact of either an absolute
measurement of education or a relative measurement of education on labor market
returns increases. If the effect of an absolute measure on labor market returns increases
as education expands, this finding supports the human capital model of education
(hypothesis 1). If, however, the effect of a relative measure of education on labor market
returns increases with educational expansion, this finding supports the positional
model of education (hypothesis 2).
We test both hypotheses with multilevel random intercepts models, whereby
individuals are nested in synthetic country-specific graduation cohorts with fixed effects
on the country level. To estimate the two-level models with fixed country effects, we
use data from the International Social Survey Programme (ISSP) from 1985 to 2008
and harmonize the variables used in these surveys.2 A total of 30 countries3 provided
the data for our analyses. The models are based on a cohort design, as individuals are
nested in synthetic bi-annual graduation cohorts (the cohort in which individuals are
assumed to have left formal education, calculated by using information on the birth
year and the years spent in formal education). The first bi-annual graduation cohort
in our sample is from 1951 and the final is from 2003 for a total of 27 cohorts.4 Only
employees between the ages of 25 and 65 are included in the sample.
4.3.1 Absolute and relative level of education
Before we describe our statistical design, we first explain how we operationalized the
theorized distinction between absolute and relative educational positions. For the
absolute measure, the amount of years one has spent in formal education is used, which
is a standard measure in human capital studies. We use years of education instead of
the level of educational attainment, as it is more comparable across respondents from
the same graduation cohorts but different survey years. Additionally, the classification
of distinct educational levels changes over time in the data that we use (ISSP), unlike
years of education. As a result, only those countries and survey years were used in which
years of schooling was asked as a separate survey question. Our absolute measure is
independent of the years of education of other school-leavers in the same cohort and
2. In the harmonization, we had to recode several variables because they differed across survey years.
Respondents’ employment relation is described in more detail in the later years. The main recoding
took place concerning income. For each country and survey combination, all categorical income data is
recoded into group means. A final step that we took was to delete duplicate observations. As some countries use the same sample of respondents for two consecutive ISSP waves, the respondents with the same
respondent number, country of residence and gender are eliminated from our final dataset.
3. We are more interested in a trend over time than a comparison between countries. Although we acknowledge that there are potentially important differences between the countries, we take a first step by
studying a trend over time. The 30 studied countries are all industrialized Western countries. A list of all
of the countries, as well as their mean scores on all macro variables, can be found in Appendix G.
4. In our design, a school-leaver is expected to compete for a job mainly with those who leave education
within these two-year time frames. While the strongest competition is between those who have just entered the labor market, individuals who are already in the labor market compete, as well.
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thus remains constant across time and context.5
To obtain the relative measure of education, we recode the years of schooling
into a proportional score (percentile position, ranging from 0 to 1) for each countrycohort combination. Individuals are ranked according to the number of years they
spent in education relative to the years spent by the individuals in the same cohort
and country. By converting the years of schooling into a ranked variable, we measure
the position of one worker relative to others in the same graduation cohort, as has
been done in previous studies (Sørensen 1977; Ultee 1980; Olneck and Kim 1989).
The relative measure depends on context and time, as an individual’s rank depends
on the years of education of other workers who left formal education in the same
cohort. This difference between the absolute and the relative measure of education
can be exemplified by showing how the relative value of education changes over
time. In Figure 4.1 we plotted the average proportional score (i.e. the relative value
of education) for those individuals with 10, 12, 15, and 20 years of education. While
10 years of education was relatively a lot in the 1950s and 1960s (4th decile), the value
decreased drastically over time. The figure thereby clearly shows how the absolute and
relative measure are different.
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Figure 4.1: The relative value of years of education over time
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Source: ISSP 1985-2008

5. This assertion does not imply that years of education gives the same returns across countries and
years: educational systems differ across countries, which could lead to different predictive powers of years
of education (see Bol and Van de Werfhorst 2011b). However, this fact is not a problem for our design
because we only compare the absolute measure with the relative measure. If there is a measurement error,
there is no reason to expect it to be larger for the absolute and the relative measure.
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4.3.2 Random intercept models
By using two-level random intercepts models, we investigate the specific pattern by
which the effects of the relative and absolute measures change with educational
expansion. Because both measures are strongly correlated (R=0.86), we are not able to
estimate both effects in the same model, as doing so might lead to inefficient estimates.
Therefore, we run separate models with either the absolute measure (Equation 4.1) or
the relative measure (Equation 4.2) as our main independent variable. For this chapter,
we are more interested in cross-temporal than cross-national variation; therefore, we
control for all country variations by adding fixed effects for countries. In both multilevel random intercept models, individuals (i) are nested in country-specific graduation
cohorts (j). The general models are defined by the following equations:

Y = α + β1X1ij + β 2 X 3 j + β 3X1ij * X 3 j + ∑ β x D k + β x A + β x B + u +ε
ij
ij
j
j ij
k = k -1

(4.1)

Y = α '+β '1 X2ij + β '2 X3 j + β '3 X2ij * X3 jk + ∑ β x Dk + βx A + β x B + u +ε (4.2)
ij
ij
j j ij
k=k-1

where Yij is the dependent variable in use (either income or occupational status), X1
is a vector of years of education, X2 is the relative level of education, X3 is educational
expansion, A is a set of individual-level control variables, B is a set of graduationcohort-level control variables, βx estimates the fixed effects for countries by adding
dummies Dk (dummies D for country k), uj is the error term at the country-specific
graduation-cohort level, and eij is the individual-level error term. Most important in
these models are the cross-level interactions (β3 and b’3), as they signal how the effect
of the absolute and relative measures (β1 and b’1) change with educational expansion.

4.4 Data
We test our hypotheses with harmonized data from all waves (1985-2008) of the ISSP.
The ISSP is an annual cross-national collaboration of surveys, and it collects nationally
representative data on social-scientific issues. Although there are numerous rotating
modules, a fixed set of background variables was gathered in each survey between 1985
and 2008. These variables are used in the current study, and it is therefore possible to
harmonize all waves of the ISSP. Because of the large number of ISSP waves, we are able
to analyze a large number of observations (N=110,252 when income is the dependent
variable and N=77,664 when occupational status is the dependent variable). The
difference in sample size between the two dependent variables arises from the absence
of detailed occupational information (and hence occupational status) for a number of
country-survey combinations in the ISSP.
4.4.1 Dependent variables
We estimate the effects of the absolute and relative educational measures on two
different dependent variables: income and occupational status.
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Income
The ISSP income variable is measured differently across countries but also between
survey years within countries. In some countries, it is measured on an interval
scale, while other countries only provide income categories.6 We therefore need to
standardize the measure to make it comparable across countries (k) and survey years
(l). Following Checchi, Visser, and Van de Werfhorst (2010), we take the logarithm of
the relative distance of each individual income observation to the country and survey
year specific median:

 incomeISSPilk
income ijk  ln 
 median lk





(4.3)

On the new variable, “income,” zero is interpreted as being equal to the median
income, and each negative and positive distance is mirrored. If an individual earns six
times the median wage, he or she is equally distant from zero on the positive axes as
someone who earns one sixth of the median is on the negative axes.
A shortcoming of this variable is that it measures personal income rather than
earnings. Personal income is not exactly the same as earnings, the variable that we are
theoretically interested in. However, the data are often used as earnings data (e.g., Blau
and Kahn 1992; Kelley and Evans 1993), and the correlation between actual earnings
and personal income is expected to be high, especially because we only studied
employees. To make sure that our results are not an artifact of the use of relative
income as dependent variable, we also estimated our models with the European Union
Community Statistics on Income and Living Conditions (EU-SILC) of 2009. The EUSILC data is a cross-sectional dataset for which all European Union countries deliver
a large random sample of their population.7 Most importantly, this dataset contains
a continuous measure of gross personal earnings, and therefore allows us to replicate
the analyses done with the ISSP data. The results of our analyses with the EU-SILC
data of 2009 are highly comparable to the results we find with the data from the ISSP8
(see Appendix F). We can thus be more confident that the results we will present in
the following sections is not merely caused by the way income is measured in the ISSP.
Occupational status
We also test our hypotheses by using occupational status as a dependent variable.
Occupational status is measured with the International Socio-Economic Index (ISEI)
(Ganzeboom, De Graaf, and Treiman 1992). We tested the extent to which the absolute
or relative level of education gives more access to high status occupations as education
6. For all countries and survey years where income was coded according to categories, each category is
recoded to its class middle.
7. For a more detailed description of the EU-SILC data, visit epp.eurostat.ec.europa.eu/portal/page/
portal/microdata/eu_silc, last accessed July 9, 2012.
8. A difference between both results is that with the EU-SILC data we find that the effect of years of
education on earnings decreases with educational expansion. This finding is in line with earlier studies
that show that an increase in supply decreases educational returns (e.g., Teuling and Rens 2008). However,
this findings is not in conflict with our main claim that education increasingly became positional.
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expands. ISEI reflects the status of the occupation and is therefore used to determine
whether the positional good or human capital mechanism is a better explanation for
one’s place in the occupational structure.
Although income should yield a good indication of how the role of education
changed with educational expansion, occupational status is used to verify our findings.
As mentioned, in the ISSP, income is measured differently across different countries
and survey years, therefore it is a test of validity to see whether our findings hold when
we use ISEI, a dependent variable that is highly comparable between countries and
survey years, as a dependent variable. Furthermore, ISEI is a dependent variable that a
broader indication of social advantage in the labor market. ISEI is measured on a scale
from 16 (lowest socio-economic status) to 90 (highest socio-economic status).
4.4.2 Independent variables
Individual level
Our main independent variables, the absolute and relative measure of education, have
already been described. At the individual level, we control for gender, marital status
and work experience. Gender is coded 1 for females; marital status is a dummy variable
that is coded 1 for married, and 0 for other marital statuses. Work experience is an
important control because we use a design where individuals are grouped according to
their synthetic graduation cohort, and as a consequence, the amount of work experience
differs across the observations for each group. To control for income or occupationalstatus differentials that arise out of differences in experience, we add work experience,
which is constructed by taking the number of years since an individual exited formal
education. Finally, we add the squared term of work experience, as it is well-known
from labor economics that the effect of experience on income is non-linear.
Contextual level
Our main interest is how educational expansion influences the strength of the effects
of the absolute and relative measure of education on our two dependent variables.
We therefore add an indicator of educational expansion at the country-cohort
level, measured by using the number of students enrolled in tertiary education as
a percentage of the total enrollment. Following Schofer and Meyer (2005), we use
data on enrollment in higher education from the Cross National Time-series Data
Archive (CNTDA) by Banks (2008). The enrollment data in the CNTDA is based on
UNESCO statistical yearbooks and has the advantage of including data from the 19th
century for some countries. In our design, we only use the tertiary enrollment data
from 1951 until 2003.
As argued, the strength of the relative measure of education might be dependent
on changes to the demand side of the labor market. We therefore control for three
other contextual variables, all of which have an observation for each country-cohort
combination. First, we control for changes in demand for labor. Ideally, one would use
(youth) unemployment rates as a measure. For most countries, however, these data are
only available from 1970 onwards. As a proxy, we take the two-year difference in GDP
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per capita9 (Banks 2008, supplemented by data from the World Bank).10 Economic
growth is strongly related to variations in demand, as in times of high economic
prosperity, the demand for employees is often higher.
Second, we control for technological developments. Because not all countries
invest equally in technological change, there is some variation that needs to be
controlled for if we wish to show that it is actually educational expansion and not
the technological development that influences the effects of the relative measure of
education. Technological development is measured by the number of patents per
million persons that is applied for in that year (WIPO Statistics Database).11 Finally, we
control for sectoral changes: how did the labor market actually change during the era
of educational expansion? To address this question, we add the amount of employees
in the secondary sector as a percentage of total employment, based on data from the
CNTDA (Banks 2008) and the World Bank.12
If we wish to use these variables as controls, it is important to add all cross-level
interaction terms between these macro-level variables on the one hand and the relative
and the absolute educational measures on the other hand. Descriptive statistics for all
variables can be found in Table 4.1. In Table 4.2, the mean scores of all macro variables
over time are shown.
Table 4.1: Descriptive statistics
Variables
Individual level data
Income
ISEI
Gender (female=1)
Marital status (married=1)
Experience
Experience squared
Years of education
Relative educational position
Graduation cohort level data
% tertiary enrollment
Growth in GDP per capita
Number of patents per million persons
% employed in secondary sector

Observations

Mean

110,252
77,644
110,252
110,252
110,252
110,252
110,252
110,252

-0.05
45.71
0.49
0.68
26.07
796.80
12.84
0.42

644
644
644
644

0.09
0.14
0.81
33.13

S.D.

Min. Max.

0.63 -7.05 3.82
16.59
16
90
0.50
0
1
0.47
0
1
10.83
0
57
590.00
0
3,249
3.58
1
35
0.31
0
1
0.06
0.17
0.75
7.15

0
-1.85
0.01
17

0.29
0.58
3.95
53.9

NOTE. – The descriptive statistics for all variables except ISEI are based on the sample that is
used when income is the dependent variable.

9. To standardize the difference in growth in GDP per capita and make the measure comparable across
countries, we applied the following formula: Growth = log(GPD per capita/GDP per capita[n-2]). By taking
the log of the ratio, a negative and positive deviation from the previous GDP level are equal.
10. The data are retrieved from their online database: data.worldbank.org, last accessed February 8, 2011.
11. Using World Bank and UNESCO data, the World Intellectual Property Organization (WIPO) collects
historical data on patents: www.wipo.int/ipstats/en, last accessed February 24, 2011.
12. The data are retrieved from their online database: data.worldbank.org, last accessed February 5, 2011.
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Table 4.2: Mean scores of cohort data for all countries
Year
1951
1953
1955
1957
1959
1961
1963
1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003

% Tertiary Growth in Number of patents % employed in
enrollment GDP per capita per million persons secondary sector
0.024
0.097
0.895
0.357
0.027
0.084
0.979
0.366
0.028
0.105
0.730
0.325
0.029
0.098
0.760
0.334
0.034
0.123
0.857
0.344
0.039
0.132
0.879
0.347
0.044
0.112
0.920
0.349
0.052
0.171
0.992
0.354
0.058
0.158
1.052
0.359
0.065
0.159
1.079
0.359
0.075
0.312
1.040
0.357
0.082
0.304
1.040
0.360
0.084
0.272
0.942
0.354
0.084
0.160
0.923
0.350
0.085
0.267
0.867
0.354
0.096
0.135
0.684
0.338
0.102
-0.056
0.680
0.325
0.110
-0.003
0.637
0.319
0.122
0.397
0.728
0.312
0.136
0.137
0.775
0.307
0.146
0.077
0.618
0.301
0.151
0.027
0.547
0.301
0.155
0.212
0.563
0.296
0.161
-0.002
0.611
0.286
0.172
0.003
0.611
0.276
0.188
0.020
0.388
0.259
0.206
0.266
0.393
0.251

NOTE. – These averages are calculated by giving equal weight to each
country-cohort observation. All percentages are coded to proportions. The data
above is used in the analyses.

4.5 Results
Did the expansion of education influence the way in which employers reward education
in the labor market? We investigate this question by using two-level random intercepts
models (individuals nested in country-cohort combinations) where we fix cross
national differences by adding country dummies because we are primarily interested in
how educational expansion influenced the returns to an absolute and relative measure
over time. As argued earlier, due to collinearity between the relative and absolute
measure of education, we are forced to estimate two series of models13 for each of the
dependent variables: in Tables 4.3 (income) and 4.5 (ISEI), the absolute measure (years
of education) is the main independent variable, and the relative measure of education
(proportional rank on years of education) is the main independent variable in Tables
4.4 (income) and 4.6 (ISEI).
13. However, if we ignore the issue of multicollinearity and use both the relative and absolute measure of
education, our conclusions are supported to an even greater degree in one model. The interaction effect
of the absolute measure and educational expansion is negative, while the interaction term between the
relative measure and educational expansion remains positive.
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4.5.1 Results for income
In the first model of Table 4.3, we find that years of education has a strong, significant,
effect on income, as expected. For each year of education, the relative income increases
by 6% (exp[0.060]=1.062).
In the following models, we add educational expansion and the interaction between
educational expansion and years of education (Model 2). Educational expansion has a
negative coefficient as main effect, which is the effect of educational expansion when
years of education are equal to zero. We find no significant interaction effect between
educational expansion and years of education, indicating that with educational
expansion, the absolute level of education neither lost nor gained importance; its effect
on income stayed more or less equal. In Model 3, we add several control variables.
Table 4.3: Random intercept models for absolute educational position with income as
dependent variable

Individual level
Country dummies
Years of education

Model 0

Model 1

Model 2

Model 3

yes

yes
0.060***
(0.001)

yes
0.059***
(0.001)

yes
0.050***
(0.004)

-0.467***
(0.179)

-0.462**
(0.191)
-0.110**
(0.044)
0.100***
(0.014)
-0.375**
(0.153)

0.010
(0.011)

0.017
(0.012)
0.006*
(0.003)
-0.007***
(0.001)
0.042***
(0.011)

-0.980***
(0.026)
0.003***
(0.000)
0.308***
(0.001)
0.010
183,864
644
110,255

-0.922***
(0.058)
0.003***
(0.000)
0.308***
(0.001)
0.010
183,776
644
110,255

Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita
Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Years of education
Growth in GDP * Years of education
Patents * Years of education
% secondary sector * Years of education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

-0.093***
(0.015)
0.004***
(0.000)
0.383***
(0.001)
0.011
207,902
644
110,255

-1.038***
(0.020)
0.003***
(0.000)
0.308***
(0.001)
0.010
183,878
644
110,255

NOTE. – Standard errors in brackets. These results in Model 1, 2 and 3 are controlled for gender, marital status,
experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01
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Economic growth has a negative main effect and a positive interaction effect. In times
of greater economic prosperity, the average income is lower while education pays off
more in the labor market. The number of patent applications has a positive main effect
and a negative interaction term. As the number of patent applications increases, the
effect of years of education on income decreases. The main effect of secondary sector
strength is negative, indicating that when there is a strong secondary sector, the average
income is lower. We also find a significant interaction term between the percentage
of employees in the secondary sector and the absolute level of education: the effect of
years of education on income is stronger when there is a stronger secondary sector.
This finding confirms our expectation that the absolute level of education is especially
important for jobs in the secondary sector. Most important is that the effect of the
absolute level of education, measured in years of schooling, does not significantly
change as education expands.
The results of the multilevel regressions with the relative educational measure as
the main independent variable are shown in Table 4.4. In the first model, we find
a strong positive effect of the relative educational position on income. In contrast
to years of education, the relative measure has a significant and positive interaction
with educational expansion. As education expands, the effect of the relative
educational position on income increases. One might think that this finding might
result from a growing effect of higher education in comparison to lower education,
as found in earlier studies (Olneck 1979; Olneck and Kim 1989). However, when
we specify two variables of years of education (years of lower education and years
of higher education) and estimate the cross-level interactions, the findings remain
the same: there is no significant interaction effect for years of education, while
educational expansion interacts positively with the relative measure of education.
In the third model, we add the control variables. The main effects of economic
growth and patents, as well as their cross-level interactions with the relative educational
level, are the same as we found in Table 4.3. Economic growth has a negative main
and a positive interaction effect, both significant. The number of patents interacts
negatively with the relative educational level, while we expected this interaction to be
positive because in times of technological change, employers are primarily interested
in employees who are easily trainable. Most important is that our main finding
from Model 2 is persistent: controlling for all graduation cohort-level variables, the
interaction term between relative educational position and educational expansion
remains positive and significant. With educational expansion, the effect of the relative
educational position on income increases.
4.5.2 Results for ISEI
It is interesting to determine whether our findings are consistent when we use a
different dependent variable, namely ISEI. Again, we show two tables, one with the
absolute and one with the relative measure of education as main independent variable.
Table 4.5 shows the results for the absolute level of education. In the first model,
we see that for each year of education, individual scores on the ISEI scale increase by
2.5, a strong positive effect. However, we are more interested in the results from Model
2, where we add tertiary enrollment and its interaction with years of education. In line
with the findings from Table 4.3, we observe that the main effect of educational

93

Why does education pay off?

Table 4.4: Random intercept models for relative educational position with income as
dependent variable

Individual level
Country dummies
Relative educational position

Model 0

Model 1

Model 2

Model 3

yes

yes
0.590***
(0.005)

yes
0.550***
(0.011)

yes
0.585***
(0.040)

1.168***
(0.104)

1.343***
(0.111)
-0.053**
(0.023)
0.022**
(0.009)
0.209***
(0.091)

0.481***
(0.108)

0.297**
(0.124)
0.096***
(0.033)
-0.079***
(0.008)
0.115
(0.103)

-0.547***
(0.024)
0.004***
(0.000)
0.307***
(0.001)
0.012
183,542
644
110,255

-0.639***
(0.038)
0.004***
(0.000)
0.307***
(0.001)
0.012
183,406
644
110,255

Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita
Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Relative education
Growth in GDP * Relative education
Patents * Relative education
% secondary sector * Relative education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

-0.093***
(0.015)
0.004***
(0.000)
0.383***
(0.001)
0.011
207,902
644
110,255

-0.345***
(0.019)
0.004***
(0.000)
0.308***
(0.001)
0.013
183,758
644
110,255

NOTE. – Standard errors in brackets. These results in Model 1, 2 and 3 are controlled for gender, marital
status, experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01

expansion is negative and that there is no significant interaction term. Based on
these results, we would conclude that the effect of absolute educational position on
occupational status does not change with educational expansion.
However, when we add control variables in Model 3, the effect size of the interaction
term increases and becomes significant, indicating a small increase in the payoff of
years of education with an increase in tertiary education enrollment. The control
variables and their interactions with years of education are comparable to the findings
in Table 4.3, although we do not find any significant effects of economic growth.
According to our findings, the effect of education on occupational status does not
change with changing economic conditions.
In Table 4.6, we show the multilevel regressions with relative educational position
as the main independent variable. In the first model, we find that the
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Table 4.5: Random intercept models for absolute educational position with ISEI as
dependent variable

Individual level
Country dummies
Years of education
Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita

Model 0

Model 1

Model 2

Model 3

yes

yes
2.539***
(0.017)

yes
2.543***
(0.035)

yes
1.953***
(0.121)

-35.185***
(5.359)

-39.943***
(5.738)
1.120
(1.262)
3.991***
(0.400)
-24.594***
(4.431)

0.177
(0.325)

0.870*
(0.469)
-0.112
(0.088)
-0.249***
(0.025)
2.271***
(0.317)

Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Years of education
Growth in GDP * Years of education
Patents * Years of education
% secondary sector * Years of education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

48.763*** 13.055*** 18.761*** 24.029***
(0.852)
(0.557)
(0.795)
(1.731)
15.764***
2.070***
1.918***
1.671***
(0.602)
(0.137)
(0.126)
(0.117)
255.102*** 195.748*** 195.462*** 195.203***
(0.650)
(0.499)
(0.498)
(0.498)
0.056
0.010
0.009
0.008
652,108
630,806
630,672
630,524
625
625
625
625
77,664
77,664
77,664
77,664

NOTE. – Standard errors in brackets. These results in Model 1, 2 and 3 are controlled for gender, marital status,
experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01

relative educational position has a strong and significant effect on ISEI. The individuals
with the highest educational position scored 25.4 points higher on the ISEI scale than
those in the lowest percentile.
In Model 2, we add the main effect of tertiary enrollment and its interaction with
the relative educational measure. In line with the findings in Table 4.4, we find that
the expansion of tertiary education has a significant main and interaction effect.
Again, we find that with educational expansion, the effect of the relative educational
position increases, this time on occupational status. Relative education has a stronger
effect on occupational status when there are higher levels of educational expansion.
This finding persists when we add all of the control variables. The effects of
the control variables differ from the models that utilized income as the dependent
variable. In Model 3, we find no significant effect of economic growth, while we do
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find that relative education pays off more when the secondary sector is strong. The
main finding is, however, that the effect of the relative educational position on ISEI
increases when education expands.
The results with ISEI as a dependent variable differ somewhat from income. While
we found no significant interaction effect between years of education and educational
expansion on income, we do find some evidence that the effect of years of education
on ISEI increases when education expands. However, this finding only emerges after
we add control variables; the results of the model without controls are congruent with
our findings with income as the dependent variable. The positive interaction between
relative educational position and educational expansion is persistent in all models,
just as when we use income as the dependent variable.
Table 4.6: Random intercept models for relative educational position with ISEI as
dependent variable

Individual level
Country dummies
Relative educational position
Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita

Model 0

Model 1

Model 2

Model 3

yes

yes
25.353***
(0.165)

yes
23.784***
(0.342)

yes
24.306***
(1.215)

26.813***
(3.343)

32.558***
(3.547)
0.347
(0.672)
1.228***
(0.283)
3.917
(2.777)

17.515***
(3.189)

13.341***
(3.722)
0.177
(0.940)
-2.719***
(0.246)
6.721**
(3.100)

Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Relative education
Growth in GDP * Relative education
Patents * Relative education
% secondary sector * Relative education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

48.763*** 44.072*** 38.727*** 35.616***
(0.852)
(0.572)
(0.785)
(1.177)
15.764***
3.773***
3.672***
3.558***
(0.602)
(0.199)
(0.187)
(0.183)
255.102*** 193.929*** 193.583*** 193.254***
(0.650)
(0.495)
(0.494)
(0.493)
0.056
0.018
0.018
0.017
652,108
630,302
630,150
630,006
625
625
625
625
77,664
77,664
77,664
77,664

NOTE. – Standard errors in brackets. These results in Model 1, 2 and 3 are controlled for gender, marital status,
experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01

96

4. How education became positional

4.5.3 Summary of results
With the three-level random intercept models (Tables 4.3-4.6), we investigated whether
the effect of an absolute and a relative measure of education changed with educational
expansion. We showed that the returns to the absolute level of education remained
equal, while the returns to the relative level of education increased with educational
expansion. This pattern was more apparent for income than for occupational status,
where in one of the models, we did find a slight increase of the effect of absolute
education with educational expansion.
In general, however, our results point to a growing importance of relative positional
educational levels compared to absolute educational level when education expands.
This trend is most clearly observed by plotting the marginal effects of years of education
on income (Figure 4.2) and the marginal effects of relative educational position on
income (Figure 4.3).

Figure 4.2: Marginal effect of years of education as education expands
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Source: Model 2, Table 4.3

The two graphs summarize the main finding of our research: as education expands,
the relative educational measure becomes more important, while the effect of the
absolute measure remains equal. These results give support for our second hypothesis,
whereas we reject our hypothesis 1.
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Figure 4.3: Marginal effect of relative education as education expands
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4.6 Conclusion
During the 20th century, education shifted from being the exclusive domain of those
from higher social strata to becoming a mass institution. The explanations for why
education expands differ; some argue that educational expansion is a function of a
growing complexity in society, while others argue that it is merely a myth kept alive
by social actors. Studies that focus on the individual level outcomes of educational
expansion primarily look at changes in the strength of the relation between education
and rewards. An important gap remains: how does educational expansion alter the
mechanism by which education pays off? In this chapter, we studied how educational
expansion has influenced the way in which employers reward education for either
its absolute or relative value. Two contradicting hypotheses were formulated. While
hypothesis 1 predicted an increase in returns to the absolute level of education with
educational expansion, hypothesis 2 anticipated a positive influence of educational
expansion on the returns to the relative educational position.
Our first hypothesis was based on functionalism and modernization theory in
suggesting that educational expansion is functional and follows demand. Modernization
theory argues that this increase in the demand for better-educated individuals leads to
a stronger effect of absolute educational level on labor market rewards. According to
these theories, we would expect that with educational expansion, a worker’s returns
on the absolute educational level would increase. The contrasting hypothesis argues
the opposite: educational expansion leads to an increase in returns on a worker’s
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relative educational position. Several theories argue that educational expansion does
not follow demand. If this is the case, a process of displacement will take place.
With an oversupply of educated individuals (especially better-educated individuals),
employers will find it increasingly difficult to reward employees for their absolute level
of education and will rely more on an individual’s relative educational position.
We tested both hypotheses by using synthetic cohort data from 1951 to 2003 for 30
countries. When the percentage of students enrolled in higher education increased,
the effect of relative educational position on income became stronger, while the effect
of the absolute level of education on income remained stable. With these results, we
confirmed the second hypothesis: employers reward more on the basis of a relative
educational position as education expands. Our findings point to a systematic
movement towards education becoming increasingly positional at the expense of the
human capital model that prevailed for most of the past half-century.
For employers, the actual level of education became less relevant, while its relative
position gained importance. Displacement explains these findings by arguing that
educational expansion leads to an intensified competition for fewer jobs among the
skilled workforce. An oversupply of better-educated workers leads to mismatching,
where the link between the education and the job diminishes. Employers, according
to the positional model of schooling, increasingly recruit on the basis of the relative
position of workers’ education. They are less inclined to recruit on the basis of a
specific set of skills desired for a particular vacancy, as a skill-based perspective on
education, such as the human capital model, would hold. Labor market returns are,
then, better explained—and increasingly so—by a relative measure of education rather
than by an absolute indicator of skill levels.
Nevertheless, governments heavily promote educational expansion, and especially
of higher education, as they perceive it to be the means to economic prosperity.
The recent EU 2020 strategy document, a policy guideline for all European Union
countries, describes the goal of increasing “the share of the population aged 30-34
having completed tertiary education from 31% to at least 40% in 2020” because “better
educational levels help employability and progress in increasing the employment
rate helps to reduce poverty” (EU 2010: 9). A comparable stand is taken by the U.S.
Secretary of Education, who stated that it is necessary “to invest in our economic future
and enable our kids to compete in today’s global environment. America’s students and
workers need a higher level of education and training” (Duncan 2009).
Our results question this presupposed relationship between educational expansion
and economic growth. While the leading idea is that expansion creates a larger human
capital stock and therefore greater economic growth, the results of this study show that
selection takes place less on the basis of absolute levels of education and thus human
capital. With the societies’ increase of human capital, its importance as a selection
criterion for employers decreases. From our data, we cannot conclude that educational
expansion did not lead to a growth in human capital, as we unfortunately do not have
data on actual skills. We can, however, argue that the common mechanism by which
education is expected to yield high returns on investment differs systematically across
settings with different levels of educational expansion. To view educational expansion
as something that has only positive outcomes is one-dimensional. This approach
neglects the fact that changing educational distributions lead to a significant change
in recruitment behavior.
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An important task that remains is to explain country variation in the difference
between the effect sizes of a relative measure and an absolute measure of education on
income as a cross-section. In this chapter, we focused on a trend over time and ignored
country differences. While we acknowledge potential cross-national differences, they
fall outside the scope of this chapter. Future research must examine potential country
differences in the strength of either the positional or the absolute model of education
and connect them to structural-institutional indicators.
Educational expansion had tremendous effects on the economy and society at
large. While most studies focus on the changes in the strength of the education effect,
we showed that the expansion of education also changed the mechanism by which
education pays off. As education has expanded, it has become increasingly positional.
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Chapter 5
Occupational Closure and Wage Inequality
in Germany and the United Kingdom
Abstract
Closure-based approaches to labor market inequality argue that artificial restrictions
on the supply of labor to an occupation or other labor market position drive up its
wages, thereby contributing to between-occupation inequality. To date, the closure
argument has been neither elaborated nor tested in a comparative context. In this
chapter, we develop a theoretical argument to account for differences in the prevalence
and wage effects of closure practices across countries and assess its predictions in the
United Kingdom, a liberal market economy (LME), and Germany, a coordinated
market economy (CME). Using newly collected occupation-level data on licensure,
educational credentialing, unionization, and apprenticeships that are linked to
individual-level wage data, we show that closure increases mean occupation wages
in both countries. However, the prevalence and payoff of closure practices varies
systematically across the two countries, with vocational credentialing and unionization
having particularly strong effects in Germany relative to other sources of closure, and
tertiary credentialing and licensure having particularly strong effects in the UK. The
labor markets of both countries, then, are entirely polluted by rents that affect betweenoccupation wage inequality.

This chapter is co-authored by Kim A. Weeden and is available as Bol, Thijs, and Kim A. Weeden.
nd. “Occupational Closure and Wage Inequality in Germany and the United Kingdom.” Working paper,
AMCIS, University of Amsterdam, and is currently under review.
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5.1 Introduction
In the wake of the recent take-off in wage inequality in many advanced industrialized
societies, an extensive literature has emerged to identify the sources of inequality,
explain why it has risen so dramatically, and account for cross-national differences
in the level and pattern of inequality. Within this literature, institutional approaches
that focus on “non-market” or post-market income-setting processes are often pitted
against “market” approaches that focus on supply and demand factors. More recently,
scholars have sought to understand how contemporary institutions affect the labor
supply, thereby paving the way for reconciliation between the institutional and supplyand-demand approaches. In particular, there has been a resurgence of interest in
institutionalized sources of social closure (Weber 1978 [1922], see also Parkin 1974;
Tilly 1998; Weeden 2002; Grusky and Weeden 2011; Tomaskovic-Devey and Lin 2011)
that restrict the supply of labor in “closed” positions below the level of demand, thereby
generating wage returns in excess of those that would be observed in a competitive
market (“rents”).1
To date, the closure argument has primarily been applied to understand economic
inequality in liberal market economies (see, e.g., Weeden 2002; Avent-Holt and
Tomaskovic-Devey 2010; Grusky and Weeden 2011; Tomaskovic-Devey and Lin 2011),
leaving its implications for comparative inequality research underdeveloped. As there
are only a few studies who focus on occupational closure in coordinated market
economies (see Giesecke and Verwiebe 2009; Haupt 2012), we simply do not yet know
whether the wage premia associated with closure are a more widespread feature of
advanced industrialized societies. This chapter redresses this gap by, first, elaborating
the closure argument to better identify and understand cross-national differences
in patterns of closure and its wage effects, and second, systematically assessing the
predictions of the closure-based approach using data from two European countries.
Our argument emphasizes closure around occupations (see Grusky and Sørensen
1998; Weeden and Grusky 2005a, 2005b, 2012a).
The backdrop for our analysis is the well-known variation across countries in
levels of economic inequality: inequality is relatively high in liberal market economies
(LMEs), where economic exchange occurs in competitive markets and through armslength contracting, and relatively low in coordinated market economies (CMEs),
where economic exchange is facilitated by “strategic interaction” between employers,
trade unions, the state, the educational system, and other institutional actors (Hall
and Soskice 2001). The conventional explanation for this pattern focuses on the
institutions in CMEs that compress inequality by raising wages for workers at the
bottom of the wage distribution (e.g., trade unions) and by redistributing income from
top-end workers to bottom-end workers through taxation and welfare benefits. The
implicit assumption is that the relatively high levels of inequality in LMEs are due
to the absence of such inequality-suppressing institutions. Institution-poor LMEs thus
serve primarily as a foil for institution-rich CMEs.
1. More formally, rents are the returns above that which would be necessary to keep an asset in production
in a competitive market (e.g., Tullock 1967). Or, more simply, rents are “the surplus of pure profit obtained
from owning the resource […] independently of the efforts of whoever owns [that] resource” (Sørensen
1996: 1337-1338; see also Morgan and Cha 2007, Morgan and Tang 2007). We are concerned in this
chapter with rents accruing from owning a labor market asset or skill (Sørensen 1996, 2000).
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This near-exclusive emphasis on the inequality-suppressing institutions in CMEs
has, in our view, led to an impoverished understanding of cross-national similarities
and differences in the sources of wage inequality. Specifically, we argue that the
characteristically high level of market-based inequality in LMEs is generated not only
by the near absence of institutions that secure rents for those at the bottom of the
wage distribution, but also by the presence of institutions that generate rents at the
top of the wage distribution. The characteristically low levels of inequality in CMEs
stem not only from the inequality-suppressing effects of institutions that protect lowwage workers, but also from comparatively weak (but not altogether absent) closure
at the top of the wage distribution. Thus, labor markets in both types of economies
are entirely polluted by rents, but the distribution and magnitude of rents vary in
systematic ways across systems of economic exchange.
We will develop and assess these ideas through a comparison of two European
countries: Germany and the United Kingdom. In the comparative inequality
literature, Germany serves as the prototypical CME, while the UK serves as the
prototypical (European) LME. By identifying differences across these two countries
in the prevalence of closure practices and their impact on observed wages, we offer
important new insights into comparative wage inequality. Granted, we cannot make
general claims about all CMEs based solely on the German case, nor can we make
claims about all LMEs based solely on the UK case. Nevertheless, if any systematic
differences in the distribution and payoff to closure strategies across the economic
types highlighted in the comparative inequality literature are to be found, one would
expect them to be revealed in a comparison of these two countries.
In assessing the wage effects of occupational closure, we feature new and extensive
data on closure at the detailed occupation level in our two countries. We focus on
four closure practices: licensure, credentialing in the formal educational system,
unionization, and apprenticeships. We link our country-specific data on occupational
closure to (1) country-specific occupation-level data on skill requirements, and (2)
individual-level microdata from 2006-2007 (UK) and 2006 (Germany), which allows
us to apply multilevel models that take full advantage of the data’s nested structure.
To foreshadow our results, we find a strong positive relationship between occupational
closure and wages in both countries, but also substantively important differences
across the two countries in both the prevalence of each institutionalized source of
occupational closure and their wage effects.
The rest of the chapter proceeds as follows. We first review the occupational closure
argument, paying particular attention to the institutionalized sources of closure in
contemporary industrialized societies and the mechanisms by which closure affects
occupational wages. Whereas this section borrows from the extant literature, the
subsequent section represents a new elaboration of the closure argument for the
comparative context. After a necessarily detailed discussion of the data that we
collected for this project, we then describe the basic contours of occupational closure
in Germany and the UK and present results from our multilevel models estimating the
country-specific wage returns to the various closure practices. We conclude by drawing
out the implications of our results for comparative inequality research.
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5.2 Occupational closure
Occupational closure occurs wherever legal and normative barriers restrict the supply
of labor in an occupation and protect its incumbents from external competition. It
drives up occupation wages through two proximate mechanisms. First, closure may
restrict access to opportunities to receive the occupation-specific training or skills.
Potential recruits who lack skills that are in high demand cannot respond to market
signals and secure the training they would need to obtain these skills. Second, barriers
may restrict the supply of labor that can legally practice the tasks that are under the
occupation’s jurisdiction (Sørensen 2000; see also Weeden 2002; Abbott 1988; Larson
1977). In this case, it is not so much that access to opportunities to acquire skills or
the markers of skill is restricted, but that access to positions requiring those skills is
restricted. Both mechanisms drive up mean occupation wages, but the underlying
source of rents differs.
In this chapter, we consider four institutionalized sources of closure (“closure
practices”) that restrict access to skill acquisition or to skill application: educational
credentialing, licensure, unionization, and apprenticeships. These sources of closure
do not exhaust the institutions in contemporary labor markets that may generate
occupation rents. We contend, however, that these are four of the most prominent and
deeply institutionalized sources of occupational closure. If closure has any measurable
impact on the wage distribution, as the closure argument predicts, it should be evident
in a positive association between these institutionalized sources of closure and mean
occupation wages.
Educational credentials refer to the degrees and certifications earned in the formal
educational system. These credentials may serve primarily as a filtering device for
children of privileged class positions (Collins 1979: 21; Berg 1970), signify successful
training in job-relevant skills, or act as a signal of underlying traits (e.g., ambition,
persistence) that are valued by employers. If opportunities to obtain credentials are
unrestricted, workers will presumably invest in education up to the point where the
anticipated wage returns are equal to the costs of obtaining the credential (e.g., Sørensen
2000). The supply of credentialed labor would respond to demand for it, and there
would be no market rents. Instead, modern educational systems are characterized by
rationing of adequate training for college and of slots in the post-secondary programs
whose graduates are sought by employers (see Grusky and Weeden 2011; Weeden and
Grusky 2012b), generating excess wage returns for those who obtain the training or
credentials (Sørensen 2000: 1554).
If the educational system is a rent-generating institution, is it also a source of
occupational closure and rents? We argue that wherever entry into an occupation
requires (a) an educational credential that can only be obtained in the formal
educational system (the credentialist view); or (b) occupation-specific training and skills
that can only be acquired through the formal educational system (the training view),
educational closure produces occupational closure. As we discuss below, the strength
of the correspondence between educational closure and occupational closure differs
across countries. Here we wish only to make the general point that if educational
credentials are in short supply, the supply of workers in occupations that require
such credentials will likewise be constrained and rents will accrue to those who have
obtained the credentials.
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Apprenticeships serve much the same function for the skilled trades as educational
credentialing does for the professions (Parkin 1974: 13; see also Weber [1922] 1978: 344).
In the classic apprenticeship system, job-relevant training takes place on the job itself,
with employers taking primary responsibility for training workers and administering
the apprenticeships (Ryan 2001). In most contemporary apprenticeships, on-the-job
training under the supervision of a master is combined with vocational training in the
formal educational system. These “dual apprenticeship systems” govern access to the
skills of the trade and to the “credential” of journeyman (Shavit and Müller 1998). And,
as with educational credentials, rationing of slots in apprenticeship systems will limit
the supply of labor in the apprenticed trade by restricting access to credential or skill
acquisition. The returns to degrees earned by individual workers are a combination of
compensation for the costs of training and economic rents (see, e.g., Sørensen 2000;
Weeden and Grusky 2012b).
Whereas educational credentialing and apprenticeships primarily operate by
restricting access to opportunities to obtain occupational credentials and training,
licensure secures rents by restricting access to opportunities to practice a set of skills or
lay claim to an occupational title. These licenses require that the person in the licensed
occupation demonstrate a minimum level of competence, pay a fee, and meet other
non-task-relevant requirements such as residency, citizenship, or “moral turpitude.”2
Competence may be evaluated by the licensing agency or by organizations representing
the occupation, in either case typically using standards set by occupational agents.
Many licenses also require the applicant to hold a specific educational credential and
complete continuing education credits, but the credential is itself not sufficient for
licensure.
Licensure protects occupation members’ exclusive right to sell a particular set
of services and, often, to claim a specific title; as such, it serves as a “patent on a
practice” (Larson 1977; see also Weber [1922] 1978: 342). Like patents on technology
or intellectual property, licenses embed rights to the asset in the state, which has the
power to enforce the rights of the “patent holders” by prosecuting those who practice
without a license. This legal backing makes licensure one of the stronger sources of
closure (Friedman 1962). The restrictions it places on the supply of labor that can
legally lay claim to an occupational title are especially pronounced where occupational
agents have direct control over the number of new entrants or proportion of applicants
that meet the licensure requirements (e.g., passing bar exams), but even where licenses
are administered by the state, they represent barriers to entry that require time, energy,
and resources for potential occupational practitioners to clear.
Finally, unions have long been understood as institutions that generate rents for
union members, and for non-union workers in heavily unionized industries through
wage spillover effects (e.g., Freeman and Medoff 1984; see also Western and Rosenfeld
2011). These rents can stem from exclusionary practices and closed-shop agreements
that directly protect union members from outside competition (e.g.,Wright 2009: 106)
or from union control over access to the acquisition of particular skills (e.g., Bills
2. We differentiate licensure from mandatory registration, whereby the state–typically without the input
of occupational representatives–requires new practitioners to register their names with the relevant
bureaucracy, perhaps paying a small fee or showing proof of insurance. Mandatory registration is a very
weak barrier to entry, and hence there is little reason to anticipate that it will have an appreciable effect
on occupation wages.
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2005: 78). Unions may also raise wages by helping workers capture a larger share
of firm profits, or what Morgan and Tang (2007) call “negotiated rents.” The key to
union-generated rents lies in the unions’ state-granted right to bargain collectively,
with the threat of the withdrawal of labor as a key weapon in the effort to secure rents
through restrictions on skill acquisition and skill application.
The relationship between unionization and occupational closure depends on the
type of union (see also Weeden 2002: 64). Unions that represent entire industries
or social classes will affect occupation-level wages to the extent that occupations
are unevenly distributed across the represented industries (e.g., line repairers are
concentrated in telecommunications). The efficacy of unionization as a source of
occupational wage premia thus depends not only on ability of unions to restrict access
to training and negotiate favourable agreements, but also whether unions in a given
country are predominantly organized around occupations, industries, or even broader
aggregations of positions.
To date, empirical assessments of the hypothesized link between these closure
practices and wage inequality have focussed primarily on one institution in isolation.
For example, a substantial body of research examines the positive relationship between
unions and wage inequality, both over time and across countries (e.g., Western and
Rosenfeld 2011; Western 1999). A smaller body of research, primarily in economics,
shows a positive effect of licensure on wages (e.g., Kleiner 2006, Kleiner and Krueger
2010; Humphris, Kleiner, and Koumenta 2011), albeit without parsing out the
effects of other occupational closure practices with which licensure is correlated. In
one of the few exceptions, Weeden (2002) shows that in the United States, closed
occupations have higher mean wages than is predicted by individual-level attributes
and occupation-level measures of skills and gender composition. The wage returns
to licensure and educational credentialing were especially strong, the wages effects
of voluntary certification and unionization relatively modest, and the wage effect of
representation by occupational associations non-existent, a pattern of findings she
attributes to the relative effectiveness of closure practices that impose restrictions on
the supply of labor.
The closure argument shows considerable promise as a generalized account of
occupational wage inequality. So far, however, this promise is based on an empirical
record that is charitably described as sparse. Our empirical goal is to extend this record
by evaluating the wage effects of closure outside of the United States. Our theoretical
goal, to which we first turn, is to elaborate the closure argument for the comparative
context, and in particular identify how closure practices and their wage returns vary
across the broad systems of economic coordination in which closure practices are
embedded.

5.3 Occupational closure in comparative context
The extant literature on the relationship between closure and wage inequality has
ignored the broader institutional context in which closure practices are embedded in
favour of more general arguments about the ubiquity of rents in advanced industrialized
nations (see Weeden 2002; also Grusky and Weeden 2012b). At the same time, the
closure argument offers no theoretical justification for assuming that either the
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favoured sources of closure or their wage returns will be identical across countries.
In this section, we identify sources of cross-national differences in the prevalence of
different closure practices, and discuss how differences in institutional context affect
the anticipated payoff to these practices.
We take as our starting point the oft-noted distinction between CMEs, where
economic exchange is coordinated and negotiated among various actors (trade groups,
unions, the state), and LMEs, where economic exchange between economic actors is
coordinated through competitive markets and ostensibly arms-length contracting (Hall
and Soskice 2001: 8). We argue that in CMEs, the reliance on extra-market relationships
and emphasis on long-range planning provide fertile ground for closure practices that
restrict access to both the acquisition and application of occupation-specific skills.
In LMEs, by contrast, the reliance on spot-market contracting and the absence of
centralized planning reduces the prevalence and effectiveness of closure practices that
restrict access to occupation specific training, at least relative to CMEs, but increases
the prevalence of restrictions on skill application (e.g., through licensure). We develop
these arguments below in the context of the UK and Germany, as exemplars of LMEs
and CMEs, respectively.
5.3.1 Occupational Closure in the UK
The formal institutions of closure in the UK reflect its status as a liberal market economy.
In such systems, the output of the educational system is neither highly differentiated
nor coordinated in any meaningful way by external actors (e.g., trade unions, the state,
employers) to meet long-term economic goals.3 Indeed, educational institutions in
LMEs, even those that are publicly funded, guard their independence jealously, and
are more likely to adopt educational goals that emphasize intellectual exploration,
critical thinking, and personal development rather than narrow vocational training.
Some occupation-specific training can be found, most notably the professional schools
(e.g,, law school, business school, etc) and, arguably, post-secondary training programs
where the content of and standards for instruction are developed in consultation with
occupational representatives (e.g., engineering schools).
More often, though, educational closure in LMEs takes the form of bottlenecks
in preparatory training for university or of restrictions on the number of slots in
post-secondary institutions available to secondary school graduates. In 2011, 70% of
UK applicants to tertiary education were accepted to at least one tertiary institution,
meaning that nearly 1/3 were unable to enter university immediately despite showing
enough interest to apply (University and College Admissions Services 2011). We do
not know, of course, whether these applicants were denied admission because of
insufficient preparatory training or because of insufficient slots in universities, but for
our purposes it does not matter much: in the UK, as in other LMEs, the educational
system does not necessarily expand to fit employer demand for college-educated labor,
generating rising returns to a college degree that partially reflect wage premia associated
with restricted supply (Goldin and Katz 2008; Weeden and Grusky 2012b).
It bears emphasizing that even though access to tertiary education in the UK is
restricted, and thereby rent-generating, access to lower level educational credentials is
3. Educational institutions in Northern Ireland, Scotland and Wales offer slightly different degrees than
England. In 2005, the member states in the UK tried to harmonize their qualification systems through
the National Qualification Framework (NQF), which assigns a level to every state-specific qualification.
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nearly universal. The vast majority of intermediate degrees (e.g., “A levels”) are obtained
through the secondary educational system, which is accessible to all. Although nearly
a third of upper secondary students in the UK are enrolled in a vocational program,
vocational credentialing in the UK is relatively weak, again reflecting the absence
of coordination between the state, employers, unions, and the educational system.
Standards for training for these degrees are set with relatively minimal input from
employers or unions, and vocational degrees are neither a necessary nor a sufficient
condition for entry into the occupations for which vocational students are ostensibly
trained. Although employers may prefer to hire workers who are vocationally trained,
they are under no legal obligation to do so; the restrictions on the supply of labor thus
rely on employers’ beliefs about the utility of the vocational credentials. As we describe
below, our UK data do not allow us to differentiate intermediate degrees obtained
in a non-vocational program from those obtained in a vocational training program.
Theoretically, though, we do not anticipate a large wage return to either, the former
because of nearly universal access to secondary training and the latter because of the
absence of coordination between vocational education and major economic actors.
We similarly anticipate relatively small wage returns to apprenticeships. Although
there are approximately 190 apprenticeships currently offered in the UK, they are a
heterogeneous array of programs, with—in typical LME fashion—no explicit coordination
with employers (Thelen 2004), no agreed-upon meaning of the “apprenticeship”
label, and no centralized oversight of programs that adopt the “apprenticeship” label
(Ryan 2001; Ryan and Unwin 2001).4 Apprenticeships are rarely required to practice
an occupation, although they may be incorporated as part of a National Vocational
Qualification (NVQ) or professional qualification. This high level of decentralization
of apprenticeships, coupled with their voluntary status, leads us to anticipate relatively
small wage returns to this form of closure in the UK compared to its returns in
Germany.
The apprenticeship system in the UK is closely tied to union activities (Steedman
2001). To the extent that unions rely on their control over apprenticeships to protect
their members from competition, we should therefore anticipate low wage returns to
unionization in LMEs. However, unions may also attempt to secure rents for members
more directly, by using the threat of the withdrawal of labor to negotiate a greater share
of firm profits; these negotiated rents require not only high levels of unionization within
an occupation (generating few alternatives), but also centralized collective bargaining.
As is well known, unions in the UK, as in other LMEs, are under siege, with the
percentage of workers covered by collective bargaining declining rapidly from about
70% in 1980 to 30% in 2000 (OECD 2004: 145). Moreover, union-based collective
bargaining is highly decentralized, typically occurring at the company or plant level;
unions in the UK lack the major role in economic coordination that they enjoy in
CMEs (Ebbinghaus and Visser 2000). We therefore anticipate that the occupational
wage returns to unionization to be relatively modest in the UK, compared to other
forms of closure and compared to the union wage premium in Germany.
With the notable exception of tertiary credentialing, then, we expect relatively
modest wage returns to closure practices that restrict access to training and skills,
4. The Adult Learning Inspectorate (since 2007 known as Ofsted) was set up in 2001 to inspect the
quality of apprenticeship programs, but has few “teeth” relative to the national regulation of the German
apprenticeship system (Ryan and Unwin 2001).
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and similarly modest wage returns to unionization, which in theory generates rents
through both the skill acquisition and skill application mechanism. Perhaps ironically,
licensure—a closure practice that directly restricts access to positions where skills can
be applied—is prevalent in the UK, although not as common as in the United States.
This curious state of affairs is, we think, a result of the widespread belief—promulgated,
in many cases, by occupational representatives—that licensure overcomes conditions
of imperfect information that prevent “the market” from weeding out incompetence
or malfeasance (see, e.g., Council of State Governments 1952).5 At least according
to its proponents, licensure greases the wheels of economic exchange and makes
markets more efficient. It therefore serves as something of a substitute to vocational or
occupation-specific credentialing in which the competency filter is embedded in the
training itself, through an educational system that is carefully watched by employers,
unions, and the state. As we argued above, because licensure embeds occupational
closure in the legal apparatus of the state, we anticipate that it is not only prevalent in
the UK relative to Germany, but will have large wage effects compared to other closure
practices.
5.3.2 Occupational Closure in Germany
Closure in Germany takes on a notably different cast than closure in the UK, reflecting
Germany’s far greater economic coordination and emphasis on long-range planning.
This plays out, in part, in the German educational system, which is justly famous for
its vocational orientation and emphasis on occupation-specific skills (Brauns, Scherer,
and Gangl 2001; Busemeyer 2009; Hansen 2011). This system is highly differentiated,
with a relatively large number of educational qualifications that can be obtained given
similar years of training: in Germany, it is the content of the credential, and not just
its level, that drives future job placements and limits occupational mobility (Solga
and Konietzka 1999: 28; Grunow and Mayer 2007). Tertiary education, for example,
is provided through two types of institutions: state universities, which offer general
degrees (similar to most universities in LMEs); and the Fachhochschule (University of
Applied Sciences), which offers occupation-specific degrees. Moreover, limitations
on the number of slots to obtain specific disciplinary degrees in universities and
Fachhochschulen (Mayer, Müller, and Pollak 2007: 251) restricts the pool of workers
who have access to occupation-specific training and credentials.
These barriers to access to training are further reinforced by state mandates that
specify the educational credential required to enter an occupation. To become a selfemployed baker in Germany, for example, one must obtain a “master craftsman”
diploma in baking or the equivalent qualification.6 However, licensure of the sort
observed in the UK and other LMEs, wherein the state mandates criteria above and
beyond required educational credentials, is relatively rare. Several occupations require
professional registration, which is often voluntary (OECD 2006b), and a handful of
health care occupations require licenses similar to those in the UK. These restrictions
are likely to generate wage returns for the licensed occupations in Germany, in much
5. Some occupations in the UK have “voluntary licensure.” This is analogous to a certification obtained
from a non-governmental occupational association (see Weeden 2002).
6. See the Handwerksordnung, nr. 30 (bundesrecht.juris.de/hwo/anlage_a_195.html, last accessed July 12,
2011).
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the same way that they do in the UK. 7 In effect, though, in the German system,
with its highly coordinated economic exchanges and tighter coupling between the
educational system and major economic actors, closure is more likely to occur through
restrictions on opportunities to obtain training and skills. In particular, we expect high
wage returns to vocational credentialing in Germany, on par with the wage returns to
tertiary credentialing.
Vocational training in Germany is, of course, closely linked to the German
apprenticeship system, which has been described as the heart of the “German skills
machine” (Culpepper and Finegold 1999). According to the Federal Ministry of
Education and Research (BMBF), two-thirds of German secondary school students
learned a “recognised occupation requiring formal training” (BMBF 2003:1; emphasis
added). Although less than a third of recognized occupations (41 out of 153) require an
apprenticeship, another third are connected to a voluntary apprenticeship program.
In marked contrast to the UK, all German apprenticeships are regulated by regional
governmental agencies (i.e., the Chambers of Industry and Commerce and the Crafts
Chambers), which set the curriculum and requirements for apprenticeships and advise
and monitor the employers who offer apprenticeships.8 Occupational groups are
also deeply involved in setting up apprenticeship systems, and thereby exert indirect
control over the number and training of new entrants into the occupation (see, e.g.,
Thelen 2004; Busemeyer 2009). This should, in theory, generate higher average
wages for occupations in which apprenticeships are mandatory for entry, but with
one important caveat: because most apprenticeships are part of a dual system, some
of the wage-enhancing effects of apprenticeships may be “absorbed by” measures of
vocational credentialing.
In Germany, as in other CMEs, unions take a central role in negotiations over wages,
negotiations that often culminate in legally binding and enforceable collective labor
agreements (CLAs). Although trade union membership rates are lower in Germany
(22.6%) than in the UK (29.3%, see Visser 2006), CLA coverage in Germany is
relatively high at 68% of all employees (OECD 2004: 145). Most of these CLAs govern
wages at the industry or company level, meaning that their effect on occupational
wages is indirect. German unions are, however, central in the development and
implementation of occupations-specific apprenticeships, defining requirements for
entry for nearly 300 occupations (Busemeyer 2009: 394). Although the trade union
effect on occupational closure per se may thus be indirect, we expect the relatively
strong bargaining power of trade unions and their involvement in the apprenticeship
system to translate into a larger wage premium in unionized occupations in Germany
compared to the UK.
As the preceding discussion implies, all four institutionalized closure practices can be
found in the UK and Germany. The countries differ, however in the prevalence of each
closure practice, the extent to which it restricts the supply of labor, and, consequently,
the magnitude of its anticipated wage returns. To summarize, we anticipate positive
wage returns to all four closure strategies, but greater payoffs to vocational credentialing,
7. Article §132a of the Strafgesetzbuch, which can be visited at dejure.org/gesetze/StGB/132a.html, last
accessed April 22, 2011.
8. Almost a quarter of all companies and more than 93% of companies with more than 500 employees
offer apprenticeships (BMBF 2003: 7).
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unionization, and apprenticeships in Germany compared to the UK, with the caveat
that the apprenticeship effect may be mediated by vocational credentialing (because of
the dual system) and unionization. We also anticipate positive wage returns to tertiary
credentialing and licensure in Germany, even though licensure, at least, is much less
prevalent in Germany. Conversely, we anticipate high wage returns to licensure and
tertiary credentialing in the UK compared to the other closure strategies, and modest
wage returns to vocational credentialing, unionization, and apprenticeships in the UK
compared to Germany.

5.4 Methods and data
Our analytic task is to estimate the wage returns to occupational closure (rents) in
excess of the wages that would accrue in the absence of artificial restrictions on supply.
The challenge, which faces all rent-based analyses, is that competitive market wages are
unobserved (see, e.g., Sørensen 2000; also Morgan and Tang 2007). Weeden (2002)
addresses this problem by estimating the returns to closure after adjusting for individuallevel measures of human capital and occupation-level measures of skills. This strategy
“gives away” some of the wage returns to restrictions on access to generalized tertiary
education, for example, or to the training necessary to enter high-skilled occupations,
some portion of which are properly understood as rents (see also Weeden and Grusky
2012b). Our skill-adjusted models in this sense offer lower-bound estimates of the
returns to closure. Although we think that the case for closure is strengthened if we
observe a significant closure effect in the presence of such controls, we also estimate
the unadjusted wage returns to closure.
We estimate the association between occupational closure and wages with multilevel
random intercept models in which individuals (i) are nested in occupations (j). The
general multilevel model is given by the following equation:

Yij    b´( X ij  X ..)  c´Wij  u j   ij

(4.1)

In this equation, Y is the logged earnings; b’ is a vector for the fixed effects of individual
level characteristics Xij, which are all centered around their grand mean; c’ is a vector
for the effects of all occupational level characteristics Wj; and uj and eij are random
terms at respectively the occupational and individual level. By changing the covariates
in c’, we construct a series of nested models that allow us to identify gross and net
closure wage effects. We apply these nested models to data for Germany and the UK
separately, because data limitations (see below) make more formal tests of differences
in the estimated coefficients indefensible.
5.4.1 Individual-level data and measures
Individual-level data for our analyses were obtained from nationally representative
household surveys conducted in 2006 (Germany) and 2006 and 2007 (UK). The
German microdata are extracted from the public use file of the German Microcensus
(German Federal Statistics Office 2011) and the UK micro-data from the Quarterly
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Labor Force Survey (QLFS; Office of National Statistics 2011). In the QLFS, data are
collected quarterly, and each sampled household participates in five waves. To obtain
unique observations we limit our analytic sample to respondents from the first and
fifth wave for each quarter of the 2006 survey and the first wave of data collected in
2007. We restrict our analyses to respondents who are currently employed, who are
between the ages of 18 and 65, and, in the German data, those who indicated that
their reported income is predominantly from wages and salaries.9 The final analytic
sample consists of 134,376 individuals nested in 330 occupations in the German data,
and 75,681 individuals nested in 344 occupations in the UK data.
Table 5.1: Descriptive statistics of individual level variables for the UK
Variable
Female
Married
Kids in home
Ethnic minority
Country of residence:
England
Scotland
Wales
Northern Ireland

Mean
0.53
0.71
0.38
0.10

SD
0.50
0.45
0.48
0.29

Min.
0
0
0
0

Max.
1
1
1
1

0.83
0.09
0.05
0.03

0.37
0.29
0.21
0.16

0
0
0
0

1
1
1
1

Highest educational qualification:
No qualifications
Other qualifications
Below NVQ Level 2
NVQ Level 2
Trade Apprenticeships
NVQ Level 3
NVQ Level 4 and above
Years of education

0.09
0.07
0.14
0.16
0.05
0.15
0.34
13.83

0.29
0.26
0.35
0.36
0.22
0.35
0.47
2.83

0
0
0
0
0
0
0
1

1
1
1
1
1
1
1
35

Experience
Experience squared
Normal hours in workweek
Parttime

23.39
704.47
34.23
0.24

12.55
612.84
10.59
0.43

0
0
1
0

53
2,809
97
1

6.82
1,119.54

0.66
815.55

3.73
40.00

10.49
36,000

ln Monthly earnings
Net monthly earnings

SOURCE. – Author’s calculations using the Quarterly Labor Force Survey, all quarters
of 2006 and 2007.

In all models, the dependent variable is the natural logarithm of monthly earnings.
In the QLFS, earnings are measured as a continuous variable and no transformation
is necessary. In the German Microcensus, earnings are coded into 24 categories, so to
9. The UK survey collects wage and salary data, whereas the German Microcensus collects information
on monthly net income. By excluding German respondents who report that their primary income is from
sources other than wages or salaries, we bring the two samples into closer alignment.
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approximate a continuous measure we assigned each category its midpoint value. We
also fit models to the UK data in which we discretize earnings into an ordinal variable
comparable to the German measure, and obtained very similar results.
Our models estimate coefficients for the same set of individual level covariates in
each country, to the extent possible given each nation’s labor force survey (see Table
5.1 for the UK, Table 5.2 for Germany). The demographic covariates include binary
indicators for gender (female = 1), marital status (married = 1), ethnicity10 (ethnic
minority = 1), and the presence of dependent children in the home (yes = 1). We
also control for geographic region: in the German models, we fit a binary indicator
of residence in former Eastern Germany; and in the UK models, we add a series of
dummy variables corresponding to the member states (Scotland, Wales, and Northern
Ireland, with England as the omitted category).
Table 5.2: Descriptive statistics of individual level variables for Germany
Variable
Female
Married
Kids in home
Ethnic minority
Former Eastern Germany

Mean
0.43
0.60
0.52
0.02
0.23

SD
0.49
0.49
0.50
0.14
0.42

Min.
0
0
0
0
0

Max.
1
1
1
1
1

Highest qualification
CASMIN 1abc
CASMIN 2ab
CASMIN 2c
CASMIN 3a
CASMIN 3b
Years of education

0.27
0.39
0.13
0.07
0.14
16.44

0.45
0.49
0.33
0.26
0.35
4.98

0
0
0
0
0
9

1
1
1
1
1
35

Experience
Experience squared
Normal hours in workweek
Parttime

19.60
514.30
37.98
0.18

11.41
480.05
10.41
0.39

0
0
1
0

50
2,500
90
1

7.32
1,821.30

0.60
1,452.06

4.32
75.00

9.99
22,000

ln Monthly earnings
Net monthly earnings

SOURCE. – Author’s calculations using the German Microcensus, wave 2006.

Our individual-level models include measures of labor force participation and human
capital: number of hours normally worked in a week, a binary indicator for full-time
or part-time employment (part-time = 1), work experience, work experience squared,
years of education, and highest degree earned. We approximate work experience,
which is not asked directly in either survey, with the difference between the date of the
last degree earned and the date of the interview. We measure highest degree completed
10. The German Microcensus asks respondents to indicate if they belong to an ethnic minority. The best
available analog in the UK data is a flag for whether respondents were born in non-Western countries.
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with categories tailored to each countries’ educational systems.11 In the German
data, the highest degree earned can be one of five CASMIN categories (Brauns,
Scherer, and Steinman 2003): elementary education or less (“CASMIN 1abc” and
the reference category in our tables); vocational secondary education from Realschule
(2ab); full vocational maturity degrees of Abitur, or Fachhochschulreife (2c); Fachhochschul
degree (3a); and university degrees (3b). In the UK microdata, educational degrees
are given in seven levels of National Vocational Qualifications: no qualifications (the
reference category); other qualifications; below NVQ Level 2; NVQ Level 2; trade
apprenticeships; NVQ Level 3; and NVQ Level 4 and above. We fit degrees as dummy
variables, avoiding assumptions of hierarchy or equidistant spacing of the categories.
5.4.2 Occupational-level data
To retain as much detail as possible, we rely on the occupational classification schemes
in which the data were originally collected. The German data are coded into the 369
categories of the 1992 Klassifizierung der Berufe (KldB-1992), and the UK data into the
353-category version of the 2000 Standard Occupational Classification scheme (SOC2000). We exclude 11 categories in the KldB-1992 that are reserved for respondents who
are still at school or cannot be coded into an occupation. Due to missing individualand the occupational-level data, we lose 27 additional categories in the German data
and 9 in the UK data, either because the occupations are too small to be represented
in the survey (e.g., saddlers, craft shoe makers, musical instrument makers) or, less
commonly, because they are residual categories (e.g., “metal workers not elsewhere
classified”) for which we could not obtain reliable information on occupation skills
or closure.
Neither Germany nor the UK systematically collects official occupation-level data
on skills or closure practices at a sufficient level of detail or comprehensiveness for our
goals.12 We constructed our own occupation-level data set from a variety of country
level sources, reconciling the occupation codes of the source data with the KldB-1992
or SOC-2000 as necessary. We first describe the occupation-level “controls” that we fit
in some models, then our measures of closure practices.
Occupational skills and demographic controls
Much prior research shows a net effect of the gender composition of occupations on
wages, and some also shows a net effect of racial composition (see, e.g., Kilbourne et
al. 1994; Tomaskovic-Devey 1993; Huffman and Cohen 2004; also Weeden 2002).
In keeping with this prior research, we constructed measures of the percentage of
women and the percentage of ethnic minorities in each occupation. These measures
are aggregated from the German Microcensus and UK QLFS.
We construct indicators of occupational skills from the BIBB/BAuA Employment
Survey of 2006 (Germany) and the British Skill Survey (BSS) of 2001 and 2006 (pooled)
for the UK.13 Both surveys are based on representative samples of the employed
11. Some respondents reported 35 or more years of education. We assume these are errors or outliers,
and exclude these respondents from the analysis.
12. The EurOccupations data (Tijdens et al. 2009), for example, excludes about half of the occupations
in the labor force surveys and is plagued by missing values on many of the key variables we would need
for this project.
13. More information on the BIBB/BAuA Employment Survey can be found at: www.bibb.de/
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workforce, ask detailed questions about occupational skills, and contain sufficient
cases (20,000 in the BIBB/BAuA, 12,257 in the pooled BSS) to generate measures of
skills for each occupation in the KldB-1992 and SOC-2000 schemes.
Our measures of occupational skills include scales of physical abilities, technical
skills, complex mental processing, mathematical skills, interaction skills, and
presentation skills. Each scale combines information from multiple questions in
country-specific surveys. For each skill scale, we chose component items based on the
items used to construct similar scales in O*NET, an occupation database in the U.S.14
We constructed our scales using factor analysis, saving the factor scores with a mean
of zero and a standard deviation of one. We then mapped the factor scores onto
the categories in our occupation coding schemes. A detailed description of all skill
variables, a list of items constituting each scale, and the results of the factor analysis
are available in Appendix H.
Occupational closure
The featured measures in our analyses are indicators of the four institutionalized sources
of occupational closure. We measure the extent of occupation-specific educational
credentialing with two indicators: the required level of education, and an indicator of
whether the occupation is regulated by the European Qualifications Network. In the
German data, the level of education required in each occupation is measured with
two variables: the percentage of BIBB/BAuA respondents who answer “vocational
training or Meister/Techniker degree” in response to the question, “What qualification
is normally required to do the job you have now?”; and the percentage of respondents
who respond that a tertiary degree is required. Likewise, for the UK we aggregate
responses to a similar question, “if they were applying today, what qualifications, if
any, would someone need to get the type of job you have now?” The two occupationspecific measures of required qualifications in the UK indicate the percentages of
respondents who responded with “low or intermediate degree” (e.g., GCSEs, NVQ
1-3) and “tertiary degree.”
Our measures of educational credentialing also include a dummy variable that
indicates if an occupation is regulated by the European Qualifications Network (EQN).
In 2005, the EU passed a directive that requires all member states to generate a list of
occupations that, according to national law, require a particular educational degree to
enter. We assign a value of unity to occupations that are listed in the directive, and a
null value to unlisted occupations.
The source of our data on licensure also differs across the two countries. For the
German data, we identify all occupations that are covered by licensure laws using Article
§132a of the criminal law supplemented with information on legal job protection
from the German government’s database of occupations.15 In recognition that the
dokumente/pdf/BIBB_BAuA_2006_Data_Manual_neu.pdf, last accessed at November 12, 2011.
Additional information on the British Skill Surveys can be found at: www.esds.ac.uk/findingData/
snDescription.asp?sn=4972 and www.esds.ac.uk/findingData/snDescription.asp?sn=6004, both last
accessed at November 12, 2012.
14. For more information, see www.onetonline.org, accessed at March 7, 2012.
15. This database can be found at berufenet.arbeitsagentur.de, last accessed May 14, 2011. Our measure of
licensure is more restricted than the measure used by Haupt (2012). This difference in operationalization
is mainly due to the strong intertwinement of educational credentials and occupational licenses: many
occupational licenses are obtained within formal educational tracks (e.g., Hansen 2011), and differentiating
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occupations specified in licensure laws and the occupations used in administrative
classification schemes do not overlap perfectly, we eschewed a simple dummy variable
and instead estimated the percentage of occupational incumbents who are licensed (see
also Weeden 2002). Similarly, for the UK data, we identified the percentage of workers
in an occupation who hold mandatory licenses or the Chartered designation, meaning
that the title is legally protected. We collected information on occupational licensure
in the UK through using legal codes, annual reports and websites of professional
associations, websites with job profiles, e-mail contacts and telephone calls; additional
details on these sources are available from the first author.
Our measures of unionization are aggregated from individual-level survey questions
on trade union membership (0 = no, 1 = yes).16 For Germany, we use the four waves of
the European Social Survey (ESS; European Social Survey 2011) collected from 2002
to 2008.17 We constructed a measure of union density in each of the three-digit ISCO
codes collected in the ESS, then matched ISCO codes to the KldB-1992 scheme.
Measures of occupation-level union participation for the UK could be aggregated from
the QLFS, although only from the fourth quarters of the 2006 and 2007 surveys.
Closure through apprenticeship is likewise measured with a continuous variable
indicating the percentage of workers in an occupation who have completed an
apprenticeship. For our German data set, we calculated this measure from the German
Microcensus, which asks respondents whether they have a vocational degree or any
other apprenticeship; as noted above, vocational degrees are core to the dual system of
apprenticeship. For our UK data, our measure is aggregated from individual responses
to a QLFS question that asks respondents if they have completed a recognised
apprenticeship.

5.5 Results
As the preceding discussion implies, we have tried to construct comparable measures
of closure across our two countries. However, because the institutions themselves
differ across the countries (e.g., the two educational systems offer different degrees)
and because of idiosyncratic measures in each country’s labor force survey, we were not
always entirely successful. We think it is more defensible to fit separate models to data
that are tailored to the individual country, thereby remaining true to the underlying
institutions, than to force comparability in order to formally test cross-national
variations in estimated coefficients. To this end, we first examine the prevalence of
the closure practices in the UK and Germany, and then the estimated wage returns to
closure in each country.
between licenses and credentials is often hard. Our results are, however, not influenced by the use of our
measure of licensure: we replicated our analyses with the measure of Haupt (2012) and found roughly
the same results. The only noteworthy difference is that the effect sizes of educational credentialing in
Germany slightly decrease, as one would expect.
16. The QLFS includes data on collective labour agreement coverage, but there is no comparable measure
for Germany. We therefore use the more comparable measure of trade union density for both countries.
17. The ESS data contain a random sample of the German population with a pooled sample size of 11,413.
Because of the modest size of this sample, we anticipate some noise in the occupation-level estimates of
union density, which will tend to lead to a downward bias in the estimated union effect.
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5.5.1 How prevalent is occupational closure in the UK and Germany?
Table 5.3 provides weighted (by occupation size) and unweighted descriptive statistics
for our occupation-level covariates.18 It shows, firstly, that educational credentialing is
a pervasive closure strategy in both countries: 69% of workers in the UK and 84% of
workers in Germany are in occupations that require a degree, and 25% of workers in
both countries are in occupations listed in the EQN directive. Vocational credentialing
is especially pronounced in Germany, where 61% of workers are in occupations that
require a vocational degree, compared to 40% in the UK. Apprenticeships, too, are
more prevalent in Germany, covering 52% of workers and a similar percentage of
occupations compared to 11% of workers and 15% of occupations in the UK. These
descriptive results are consistent with the well-known vocationalism of the German
system.
Table 5.3: Descriptive statistics of all occupational variables
Variable
No educational requirements
Intermediate (UK)/
vocational (Germany) degree required
Tertiary degree required
EU regulated
Licensure
% Unionized
% Apprenticeship
Physical abilities
Technical skills
Complex processing skills
Interaction skills
Presentation skills
Mathematical skills
% Ethnic minority
% Female

United Kingdom
Meanij SDij Meanj SDj

Germany
Meanij SDij Meanj SDj

0.31

0.29

0.33

0.31

0.16

0.20

0.22

0.25

0.40

0.20

0.37

0.23

0.61

0.31

0.60

0.32

0.29
0.25
0.13
0.29
0.11
-0.05
-0.05
-0.01
0.04
0.04
0.00
0.10
0.51

0.26 0.30 0.27
0.43 0.24 0.43
0.32 0.18 0.36
0.23 0.28 0.22
0.15 0.15 0.16
0.56 0.05 0.61
0.43 0.10 0.52
0.47 0.04 0.48
0.45 -0.05 0.52
0.55 -0.03 0.57
0.49 -0.04 0.49
0.06 0.09 0.06
0.32 0.38 0.30

0.23
0.25
0.05
0.14
0.52
0.03
0.05
-0.01
-0.04
-0.03
0.52
0.03
0.44

0.33 0.18 0.31
0.43 0.22 0.41
0.22 0.05 0.21
0.08 0.15 0.09
0.22 0.53 0.21
0.61 0.20 0.61
0.56 0.28 0.58
0.44 -0.10 0.48
0.51 -0.18 0.53
0.33 -0.14 0.35
0.17 0.50 0.20
0.03 0.04 0.04
0.32 0.34 0.29

SOURCE. – Author’s calculations using the Quarterly Labor Force Survey, all quarters of 2006 and 2007
and the Microcensus of 2006.
NOTE. – The i refers to individuals and the j to occupations. Consequently, the meanij and sdij are the
weighted mean and standard deviation, while the meanj and sdj show the unweighted mean and standard deviation.

In the UK, by contrast, closure is more likely to take the form of generalized
educational credentialing and licensure. Nearly 30% of workers in the UK are found in
occupations that require a tertiary (university) degree, compared to 23% in Germany.
Similarly, 13% of UK workers are in licensed occupations (see also Humphris et al.
2011), compared to 5% of German workers. Consistent with prior research (e.g., Visser
18. We will devote little space to the occupation-level controls. It is worth noting, though, that UK
occupations contain higher percentages of both women and ethnic minorities than German occupations,
where the former is in part due to the more expansive definition of ethnic minorities used in the UK
micro-data. We cannot usefully compare skill levels across the two countries, given our occupation-level
measures of skills are standardized with mean 0 within each country.
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120
1.00
-0.43
-0.36
-0.24
-0.09
-0.10
0.21
0.17
-0.20
-0.65
-0.46
-0.43
-0.61
0.50
0.10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1.00
0.16
0.34
-0.07
-0.88
-0.52
-0.32
0.52
0.56
0.73
0.23
-0.30
0.11

1.00
0.47
0.31
0.10
-0.06
-0.47
-0.29
0.58
0.39
0.64
0.37
0.15
0.05

1.00
-0.24
-0.04
-0.03
0.10
0.14
-0.11
0.03
0.19
0.23
0.20
0.19
-0.25
0.17
1.00
-0.68
0.04
-0.26
0.14
0.69
0.37
0.47
0.01
-0.18
-0.37
0.26
-0.10
-0.19

3

2

1.00
0.19
-0.07
-0.18
0.20
0.07
0.20
0.34
0.14
0.07
-0.15
0.02

1.00
0.51
0.18
-0.09
-0.22
-0.10
0.30
0.24
0.37
0.26
0.07
0.06

4

1.00
0.00
-0.29
-0.16
-0.10
0.15
0.14
0.16
-0.02
-0.11
-0.01
1.00
0.14
0.05
0.29
0.08
-0.05
-0.10
0.09
-0.03
-0.38

1.00
0.33 1.00
-0.08 -0.06
-0.13 0.04
-0.04 -0.02
0.23 0.11
0.21 0.26
0.29 0.26
0.06 -0.19
0.08 -0.13
0.00 0.01
Germany

1.00
0.45
0.35
-0.49
-0.56
-0.70
-0.16
0.21
-0.20

1.00
0.31
0.49
0.15
-0.24
-0.24
0.12
-0.30
-0.58

United Kingdom
5
6
7

1.00
0.55
-0.24
-0.25
-0.55
-0.07
0.32
-0.37

1.00
0.66
-0.27
-0.35
-0.59
-0.35
-0.13
-0.37

8

1.00
0.00
-0.29
-0.44
0.35
0.11
-0.67

1.00
-0.02
-0.39
-0.52
-0.11
-0.07
-0.38

9

1.00
0.72
0.69
0.47
-0.55
-0.04

1.00
0.62
0.68
0.51
-0.02
-0.12

10

1.00
0.78
0.25
-0.50
0.21

1.00
0.76
0.35
0.03
0.24

11

13

14

1.00

15

1.00
0.26 1.00
-0.49 -0.37 1.00
0.24 -0.28 -0.12 1.00

1.00
0.40 1.00
0.03 0.05 1.00
0.19 -0.08 0.16

12

SOURCE. – Author’s calculations using the Quarterly Labor Force Survey, all quarters of 2006 and 2007 and the German Microcensus, wave 2006.
NOTE. – The correlations are unweighted, all occupations have equal weight. All correlations that are shown in italics are not significant for p<0.05.

No degree req.
Vocational degree req.
Tertiary degree req.
EU regulated
Licensure
% Unionized
% Apprenticeship
Physical abilities
Technical skills
Complex processing skills
Interaction skills
Presentation skills
Mathematical skills
% Ethnic minority
% Female

1
1.00
-0.53
-0.70
-0.38
-0.25
-0.16
-0.05
0.49
0.23
-0.65
-0.51
-0.70
-0.47
0.05
-0.17

Variable
1 No degree req.
2 Intermediate degree req.
3 Tertiary degree req.
4 EU regulated
5 Licensure
6 % Unionized
7 % Apprenticeship
8 Physical abilities
9 Technical skills
10 Complex processing skills
11 Interaction skills
12 Presentation skills
13 Mathematical skills
14 % Ethnic minority
15 % Female

Table 5.4: Bivariate correlations of all occupational variables
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2006), we find that unionization rates are greater in the UK than in Germany, with
29% of UK workers found in unionized jobs compared to 14% of German workers.
The potential for institutionalized rent is thus nearly as great in our exemplar LME as
in our exemplar CME, even if the practices through which closure is secured differ.
Table 5.4 presents the bivariate correlations between closure practices and skills,
each measured at the occupation level. In both countries, licensure and tertiary
educational credentialing are positively correlated, although at modest levels (0.31
in the UK, 0.34 in Germany), as are licensure and EQN regulation. Vocational
credentialing and apprenticeships are strongly correlated in Germany (0.69) but much
less so in the UK (0.14), which is consistent with Germany’s reliance on the dual
system and the virtual absence of this system in the UK. In Germany, unionization is
weakly correlated with vocational credentialing (0.14) and apprenticeship (0.14), but
uncorrelated with licensure; in the UK, by contrast, unionization is uncorrelated with
intermediate degree credentialing or with apprenticeship, but strongly correlated with
licensure (0.33). In the UK, licensure and unionization are complementary closure
strategies for elite craft occupations, whereas in Germany these occupations are far
more likely to secure closure through the vocational education and dual system of
apprenticeships.
Is closure the sole provenance of high-skilled occupations? Not surprisingly, Table
5.4 shows that tertiary credentialing has a strong, positive correlation with complex
processing, interaction, presentation, and mathematical skills in both countries.
Licensure is also positively correlated with these non-technical skills, but the correlations
are more modest in size, ranging from 0.21 to 0.29 in the UK and from 0.14 to 0.16 in
Germany. Vocational credentialing, apprenticeships, and unionization are most likely
in occupations that require high levels of technical skills in Germany, whereas in the
UK only apprenticeships have a significant positive correlation with technical skills
(0.49).19 In general, then, we find that closure is dispersed across occupations requiring
different types of skills, but the institution through which closure is secured varies, with
tertiary credentialing, licensure, and unionization more likely in occupations requiring
interactional or cognitive skills and vocational credentialing and apprenticeships more
likely in those that require physical or technical skills.
In the UK, occupational closure is more likely to take the form of occupational
licensure or tertiary degree requirements, whereas in Germany it is more often secured
through vocational educational credentialing and apprenticeships; unionization rates
are relatively compatible in both countries, although as noted this masks differences
in the level of union organization (i.e., firms or industries). These are consistent with
our claim that, firstly, institutionalized closure practices can be observed in LMEs and
CMEs alike, and secondly, that closure practices that directly and explicitly reduce
competition (e.g., licensure) are, ironically, more prevalent in LMEs than in CMEs.
5.5.2 Closure and occupation wages in the UK
We next turn to the core task of estimating the impact of these closure practices on
19. We find it interesting, albeit tangential to our main focus, that the negative correlation between
apprenticeship coverage and the women’s occupational representation is stronger in the UK (-0.58) than
in Germany (-0.20). This likely reflects the diffusion of apprenticeships throughout the occupational
structure in Germany, compared to its concentration in the male-dominated occupations in the craft
sector in the UK.
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occupational wages in each country. For ease of presentation, we first discuss the
results for the UK, and then compare the results for Germany against them. The tables
in the main text present only the coefficients for the occupation-level covariates; all
individual level estimates are available in Appendix I.
Table 5.5 shows the results of the multilevel models applied to the UK data.
We begin with a null model that fits no occupation or individual-level covariates,
which shows that nearly 40% of the variation in logged earnings takes place between
occupations.20 This percentage decreases by roughly 1/3, to 28%, in a model (not
shown) that fits individual-level effects but no occupation-level covariates, thereby
adjusting the between-occupation variance for compositional differences between
occupations in the individual-level attributes of their incumbents. In Model 1, which
fits the occupational demography measures, the residual between-occupation variance
component is further reduced to 27%. In Model 2, which adds the closure measures,
the unexplained occupation-level variance declines to 12%. From this, we conclude
that occupations are an important source of heterogeneity in wages in the UK, and
moreover closure practices can account for much (but not all) of the occupation-level
variation that remains after compositional effects are purged out.21
Our primary interest is in the estimated closure effects from Model 2. This model
fits all individual-level covariates and controls for occupational demography, but
does not fit our measures of occupational skills. In so doing, it allows the measures
of closure to capture some of the effects of restrictions on skill acquisition.22 The
estimated coefficients from this model show that three of the four closure strategies
have the anticipated positive wage returns at the occupation level: educational
credentialing, licensure, and unionization. The impact of tertiary educational
requirements is substantial, generating a wage premium of 81% (exp[0.591]=1.81)
relative to those with no requirements; the impact of intermediate qualifications
is, with 30% (exp[0.261]=1.30), also substantial. Fully licensed occupations have
an additional wage premium of more than 10% (exp[0.094]=1.10), compared to
unlicensed occupations, while fully unionized occupations offer an anticipated
earnings premium of 20% (exp[0.178]=1.20).23 Apprenticeships, by contrast, have a
negative effect on wages in the UK context, a finding that we will unpack below, while
our measure of EU regulation through the EQN shows no additional effect on wages
above and beyond that captured by credentialing and licensure. The apprenticeship
results notwithstanding, these results are broadly consistent with the argument that
occupational closure generates wage returns to occupation members above and
beyond that which we would anticipate based on the individual-level human capital
20. The share of between-occupation heterogeneity is affected by the specificity of the occupational
classification schemes (see also Weeden 2002). Although we use the most detailed schemes possible, these
classifications are still aggregations of occupational boundaries, meaning that a more detailed scheme
would likely show a greater proportion of the variance occurring between occupations.
21. In a model (not shown) that includes the composition controls, all individual covariates and the
measures occupational skills, the residual occupation-level variance shrinks to 13%.
22. In the UK, as in the US, ethnic composition had no net association with earnings whereas gender
composition was negatively associated with earnings (see also Weeden 2002).
23. An alternative measure of union closure that indexes the percentage of occupation members who are
covered by a collective labor agreement (CLA) shows a smaller, but still significant, wage premium of 9
percent. We report models using the measure of union membership to maximize comparability with the
German data, which lack a measure of CLA coverage.
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Table 5.5: Multilevel random intercept models to estimate the wage effects of
occupational closure in the UK.
Composition controls
% Ethnic minority

Model 0

Model 1

Model 2

0.287
0.142
0.100
(0.210)
(0.144)
(0.130)
-0.156*** -0.260*** -0.232***
(0.040)
(0.033)
(0.032)

% Female
Occupational closure variables
No educational requirements
Intermediate educational degree required

ref.
0.261***
(0.039)
0.591***
(0.034)
-0.034
(0.022)
0.094***
(0.026)
0.178***
(0.038)
-0.170*
(0.073)

Tertiary educational degree required
EU regulated
Licensure
% Unionized
% Apprenticeship
Occupational skill variables
Physical abilities

Complex processing skills
Interaction skills
Presentation skills
Mathematical skills

σ2u (occupations)
σ2e
ICC (occupations)
-2LL
N (occupations)
N (individuals)

ref.
0.045
(0.043)
0.291***
(0.048)
-0.036
(0.020)
0.093***
(0.023)
0.202***
(0.038)
-0.069
(0.065)
-0.082***
(0.019)
0.020
(0.023)
0.099***
(0.029)
0.040
(0.024)
0.022
(0.030)
0.029
(0.019)

Technical skills

Constant

Model 3

6.917***
(0.021)
0.150***
(0.006)
0.227***
(0.001)
0.398
104,586
344
75,982

6.882***
(0.037)
0.047***
(0.002)
0.127***
(0.000)
0.272
59,833
344
75,982

6.769***
(0.041)
0.018***
(0.001)
0.127***
(0.000)
0.123
59,526
344
75,982

6.867***
(0.043)
0.014***
(0.001)
0.127***
(0.000)
0.097
59,447
344
75,982

SOURCE. – Author’s calculations using the Quarterly Labor Force Survey, all quarters of 2006 and 2007.
NOTE. – Dependent variable is the natural logarithm of monthly earnings. Standard errors are listed in
brackets under coefficients. All coefficients in Model 1, 2, and 3 are controlled for all individual level variables.
These individual level estimates are not shown but can be found in Appendix I.
* p<0.10, ** p<0.05, *** p<0.01
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and related attributes of occupation members.
Model 3 adds our measures of occupational skills to the occupation-level equation.
As we argued above, this model likely underestimates the “true” effects of closure,
because the wage returns to skills include some unobservable portion that is due to
barriers to the acquisition of skills. The estimates from Model 3 are nonetheless useful
in addressing the alternative interpretation of the closure effects in Model 2, namely
that our closure measures are only picking up productivity returns to skills that are,
unfortunately, unobserved at the individual level. Indeed, Model 3 shows that the skilladjusted closure effects are greatly reduced, but not altogether eliminated.24 The most
striking change, relative to Model 2, is the absence of positive effects of intermediate
credentials and negative effects of apprenticeship. In the UK, intermediate credentials
evidently generate rents only insofar as occupations that require a mid-level degree
are also those that require cognitive and interpersonal skills; similarly, the negative
association between apprenticeship and wages in the unadjusted model is evidently
due to the concentration of apprenticeships in occupations that require modest
technical and physical skills (see also Table 5.4). Notably, however, the effect of
tertiary credentialing is attenuated in Model 3, but still sizeable with an expected wage
premium of 34% (exp[0.291]=1.34). The positive net wage effect of licensure persists,
and indeed is unaffected by controlling for occupational skills. These results lead us
to conclude that in the UK, a deregulated labor market with an educational system
that emphasizes general learning, tertiary credentialing and licenses are the principal
means through which occupations generate rents.
5.5.3 Closure and occupation wages in Germany
Do the same patterns obtain in Germany, our representative CME? For the most
part, we are more struck by the similarities than by the differences, but with several
important caveats. First, turning to the results of a decomposition exercise, we find
that 26% of the total variance in wages in Germany takes place between occupations.
Although this is lower than the analogous percentage estimated from the UK data
(40%), we hesitate to make too much of this disparity given cross-survey differences in
the measurement of earnings (see Data section). The reduction in variance attributable
to our occupation-level measures, however, shows a similar pattern in Germany as in
the UK, with residual occupation-level variance declining by nearly three quarters (to
7%) in models that estimate occupational demography and closure effects (see Model
2, Table 5.6). In Germany, just as in the UK, occupational closure practices generate
much of the occupation-level heterogeneity in earnings.
The estimated effects of the closure-wage relationships also show a similar,
although not identical, pattern in Germany as in the UK.25 Model 2, which does
24. The coefficients pertaining to skills show effects comparable to other analyses: complex processing
skills and presentation skills are positively associated with earnings, and physical complexity is negatively
associated with earnings. Given these results are by now well established, we will not devote further space
to them.
25. In the German data, both measures of occupational demography are negatively correlated with
wages, although the wage penalty associated with high percentages of ethnic minorities in an occupation
disappears when adjusting for skills. Gender segregation, however, not only contributes to wage inequality
in Germany (as in the UK), but its effects cannot be attributed to solely to the skills associated with
“women’s work” or to association between closure and gender composition (see, e.g., Tomaskovic-Devey
1993).
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Table 5.6: Multilevel random intercept models to estimate the wage effects of
occupational closure in Germany
Composition controls
% Ethnic minority

Model 0

Model 1

Model 2

-1.976*** -0.714***
-0.076
(0.242)
(0.214)
(0.218)
-0.101**
-0.050* -0.132***
(0.031)
(0.025)
(0.031)

% Female
Occupational closure variables
No educational requirements
Vocational degree required

ref.
0.136***
(0.034)
0.423***
(0.054)
-0.020
(0.017)
0.082*
(0.034)
0.406***
(0.078)
-0.021
(0.071)

Tertiary educational degree required
EU regulated
Licensure
% Unionized
% Apprenticeship
Occupational skill variables
Physical abilities

Complex processing skills
Interaction skills
Presentation skills
Mathematical skills

σ2u (occupations)
σ2e
ICC (occupations)
-2LL
N (occupations)
N (individuals)

ref.
0.083*
(0.041)
0.234***
(0.055)
0.031
(0.017)
0.090**
(0.031)
0.381***
(0.072)
0.040
(0.069)
-0.075***
(0.016)
-0.039*
(0.019)
0.049*
(0.021)
-0.027
(0.023)
0.099*
(0.042)
0.077
(0.043)

Technical skills

Constant

Model 3

7.306***
(0.017)
0.089***
(0.004)
0.251***
(0.000)
0.262
197,017
330
134,376

7.388***
(0.022)
0.025***
(0.001)
0.163***
(0.000)
0.132
138,537
330
134,376

7.110***
(0.058)
0.013***
(0.001)
0.163***
(0.000)
0.072
138,340
330
134,376

7.137***
(0.057)
0.010***
(0.000)
0.163***
(0.000)
0.057
138,271
330
134,376

SOURCE. – Author’s calculations using the German Microcensus, wave 2006.
NOTE. – The dependent variable is the natural logarithm of monthly earnings. Standard errors are listed
in brackets under coefficients. All coefficients in Model 1, 2, and 3 are controlled for all individual level
covariates. These individual level estimates are not shown but can be found in Appendix I.
* p<0.10, ** p<0.05, *** p<0.01
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not fit occupational skills, show that educational credentialing is an important source
of occupational wages in Germany, much as it was in the UK. German workers in
occupations that require either a vocational or a general university degree receive
higher wages than one would anticipate based on composition effects. Licensure also
positively affects occupational wages in Germany, with fully licensed occupations
receive a wage premium of 9% (exp[0.082]=1.09) relative to unlicensed occupations.
Unionization, too, has a substantial positive effect on occupational wages in Germany,
and indeed is one of the most beneficial in terms of occupational wage returns: a
hypothetical occupation in which all workers are unionized, occupational earnings
would exceed those in a nonunionized occupation by 50% (exp[0.406]=1.50).
This general pattern of results for Germany persists in the model that adjusts for
occupational skills (see Model 3 in Table 5.6). The wage premiums for vocational
and tertiary credentialing remain statistically significant in Model 3, although the
magnitude of the effects diminish to just over half of the unadjusted effects, or 9%
(exp[0.083]=1.09) and 26% (exp[0.234]=1.26) wage premiums, respectively. Notably,
in Germany the effects of vocational credentialing are large and robust to the
inclusion of occupational skill controls, whereas in the UK the wage premium of
intermediate (vocational) credentials is modest and disappears in the skill-adjusted
models. This disparity likely reflects the highly stratified German educational system,
with its well-deserved reputation for vocationalism and the limitations this system
places on the supply of trained labor for occupations at the end of the vocational
track. The intermediate qualifications secured through the UK educational system,
by contrast, only generate wage premia to occupational incumbents by virtue of the
association between educational closure and occupational skills. This finding is in line
with our earlier cross-national study of sheepskin effects (Chapter 3), where we found
that vocational degrees generate larger labor market returns when labor markets are
more coordinated. In the highly coordinated labor market of Germany, vocational
credentials are more effective in generating economic rents than comparable degrees
in countries where markets are more liberal, such as the UK.
Model 3 also shows that the positive wage effects of licensure and unionization in
Germany are robust to the introduction of occupational skills. The coefficients for EU
regulation and apprenticeship in the adjusted model are positive, although none reach
statistical significance. The estimated wage effects of credentialing, unionization, and
licensure in Germany thus largely conform to the predictions of the closure argument.
We did not, however, anticipate the absence of positive wage returns to apprenticeships.
In understanding this result, two points are worth noting. First, in the German dual
system, apprenticeships typically require a vocational credential obtained in schools.
It could be that apprenticeships secure rents, but only by virtue of the restrictions
places on access to the vocational degrees with which they are associated. Second, a
supplementary analysis shows that closure through apprenticeships raises wages of
manual occupations relative to other manual occupations that do not embed training
in the apprenticeship system, but not relative to wages in the average occupation (see
also Parkin 1974).
As much as comparative inequality research emphasizes cross-national differences
in the institutions that affect levels of aggregate wage inequality, we find evidence
of substantial similarity, at least at the broad brush-stroke level, in the patterns of
closure-based rents in Germany and the UK. Educational credentialing, licensure, and
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unionization have positive effects on wages in both countries, whereas apprenticeship
does not. At the same time, we observe at least two key differences in the pattern of
closure. First, German vocationalism gives rise to a stronger and more robust effect of
vocational credentialing on occupational wages and, in the manual sector, a stronger
effect of apprenticeships on wages. Second, although the estimated wage returns to
licensure are comparable in magnitude across the two countries, licensure is much less
prevalent in Germany than in the UK (see Table 5.4). As such, licensure in Germany
generates wage premiums for a handful of occupations, but its effect on aggregate
levels of wage inequality may be relatively modest. In the UK, by contrast, the rents
accruing to licensure are enjoyed by a far larger percentage of workers, which one might
anticipate would lead to a more substantial overall effect on wage inequality. We take
up a discussion of closure’s effects on aggregate wage inequality in the next section.
Here, we merely note that these disparities are explicable in terms of differences across
the two countries in the broader systems of economic coordination and the closure
practices most compatible with these systems.

5.6 Discussion and conclusion
In this chapter, we analyzed four key, institutionalized occupational closure practices
and their relationship to wages in Germany and in the UK. At the most basic level, we
offer what we believe to be the first systematic comparison of occupational closure and
its effect on wages in these, or indeed any, European countries. This analysis serves as
an extension and replication of extant efforts to assess the inequality-generating effects
of closure in the United States. If closure theory is to serve as a general account of
wage inequality in advanced industrialized societies, it is surely necessary to make the
case that it receives empirical support beyond the home turf of its major proponents.
Our results offer this support.
Our theoretical contribution is to elaborate the closure approach to the comparative
context, and link this work to the much broader comparative inequality literature on
labor market regimes, we think to the benefit of both. Just as the occupational closure
framework has developed largely without reference to the broader system of institutions
that coordinate economic exchange, so too has the comparative inequality literature
developed largely without reference to institutionalized forms of occupational closure
and their effects on labor prices within systems of economic exchange. While in the
VoC-literature rent-generating institutions at the bottom of the income distribution
are fully acknowledged for their role in mitigating wage inequality, almost no attention
is given to rent-generating institutions at the top of the income distribution. This
chapter takes a critical step toward addressing these gaps in the inequality literature.
Our analysis supports three important conclusions. First, occupational closure
is as pervasive in the UK, the prototypical European LME, as in Germany, the
prototypical CME. The two countries differ in the form that closure takes: educational
credentialing in general, and vocational credentialing in particular, is more prevalent
in Germany, as are apprenticeships, while licensure and unionization cover more of
the labor force in the UK. These distributional patterns also suggest that the two
countries differ in the most prevalent mechanism through which closure generates
rent. In Germany, where the emphasis is on long-range planning and negotiation of
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economic exchange through non-market relationships, restrictions on access to skill
acquisition predominates, whereas in the UK, more direct interventions (in the form
of licensure) to the supply of labor that is legally allowed to apply occupation-specific
skills are more prevalent.
Second, we have shown that occupational closure generates wage returns in excess of
those anticipated based on individual-level demographic and human capital attributes,
and moreover that these positive returns are observed in both Germany and the UK.
This finding provides positive evidence for the relatively simple hypothesis at the heart
of the closure approach: closed occupations earn higher wages than open occupations,
net of individual-level compositional effects. Third, however, the magnitudes of
the wage effects differ across the two countries. Vocational educational credentials,
unionization, and apprenticeships yield greater returns in Germany than in the UK,
although the latter returns are significant only where the comparison occupation is in
the manual sector. Conversely, although licensure yields positive wage returns in both
countries, it is a substantially more prevalent strategy in the UK. Taken together, these
closure practices account for a substantial portion of the between-occupation variance
in earnings, which is itself nontrivial.
We have framed these findings in terms of their implications for understanding
differences across countries in patterns of wage inequality between occupations.
Are they also relevant for understanding differences across countries in the level of
aggregate wage inequality? We think so. Logically, the impact of occupational closure
on aggregate levels of inequality depends on (1) the closure effect on mean occupational
wages, (2) the closure effect on within-occupation wage inequality, (3) the distribution
of closure practices across occupations, and (4) the relative size of the closure effect
across different kinds of occupations. If closure is primarily found in, or generates the
greatest wage premia in, high-skilled occupations that even in the absence of closure
would fall near the top of the occupational wage distribution, closure will have an
exacerbating effect on aggregate levels of wage inequality. Conversely, if closure is
primarily found in, or has the greatest benefits for, occupations that would in the
counterfactual closure-free world fall at the bottom of the wage distribution, closure
will suppress aggregate levels of inequality.
Our results suggest that cross-national variations in the prevalence and payoff
of closure practices can shed some light on oft-noted differences in levels of wage
inequality. Our data show that in Germany, closure practices are spread relatively
evenly throughout the division of labor, and the wage returns of closure practices
traditionally favored by the manual sector (e.g., unionization) are at least on par
with licensure and general tertiary credentialing, closure practices that are more
commonly found in the professions and other elite nonmanual occupations. Trade
unionization and vocational credentialing generate strong positive wage returns, and
apprenticeships elevated wages in the manual sector but not elsewhere. To be sure,
“top-end” rents are not altogether absent in Germany, as evidenced by the heretofore
undocumented wage returns to licensure and net wage returns to tertiary credentialing.
However, due to the relatively modest levels of licensure in Germany, the net result
is that closure in Germany likely compresses overall levels of wage inequality, even as
it exacerbates wage inequality between manual occupations and between the licensed
and unlicensed professions. In the UK, by contrast, closure that generate rents for
members of unskilled occupations is less prevalent (e.g., apprenticeships, intermediate
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credentials), and their wage effects weak relative to the wage premiums generated by
the closure practices (e.g., licensure, tertiary credentials) favored by elite nonmanual
occupations.
More generally, our analysis serves as a useful corrective to the comparative
inequality literature, which overemphasizes the institutions “at the bottom” of the
wage distribution that compress inequality in CMEs, in particular, and largely ignores
the institutions that generate rents in LMEs. If we want to understand why LMEs
have so much more inequality than CMEs, we need to understand not only how
the institutions in CMEs compress wage inequality, but also how the institutions in
ostensibly liberal market economies exacerbate it.
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Chapter 6
Conclusion

Why does education pay off?

6.1 Why does education pay off?
Why does education pay off? In this dissertation, we investigated how the institutional
context influences the importance of three mechanisms that explain the educational
payoff in the labor market: productivity enhancing skills, positional good, and social
closure. While a large body of literature studies the effects of institutional context on
the strength of the education effect, and much has been written on the mechanism(s)
by which education pays off, these two literatures are rarely combined. Just as the
literature on mechanisms has developed largely without reference to the institutional
context, so too has the research on cross-country variation in the education effect
developed largely without reference to the mechanisms by which education yields a
high return on investment. The central goal of this dissertation has been to bridge both
literatures and propose a new framework to study the influence of the institutional
context on the importance of the mechanisms by which education pays off in the labor
market. Two main research questions that guided this dissertation were:
1) How do institutional frameworks impact the linkages between education and the labor
market?
2) What do these linkages reveal about the importance of the three different mechanisms in
relation to the institutional context?
In the introductory chapter, the different theories that describe the causal effect
of education on labor market outcomes were divided into three mechanisms: the
productivity enhancing skills mechanism, the positional good mechanism, and the
social closure mechanism. Several institutional conditions were formulated that might
increase or decrease the importance of one or more mechanisms. Three empirical
chapters focused primarily on the relationship between the institutional context and
the three mechanisms (Chapters 3-5), while the first empirical chapter (Chapter 2) built
upon the existing literature that studies the influence of institutions on the strength of
the education effect. In the remainder of this chapter, we summarize and discuss the
main findings of all of these chapters. We furthermore discuss the academic and policy
implications of our findings and suggest directions for future research.

6.2 The main findings
How does the institutional context influence the importance of the mechanisms
by which education pays off in the labor market? Before describing the broader
implications of this dissertation (section 6.3), this book’s main findings for each of the
mechanisms are summarized.
6.2.1 Productivity enhancing skills
In the three empirical chapters that focus on the relationship between institutional
context and mechanisms, the productivity enhancing skills mechanism is discussed,
often in contrast to the positional good and social closure mechanisms. With respect to
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the educational system, we do not find evidence to suggest that in more differentiated educational
systems, employers recruit on the basis of productivity enhancing skills (Chapter 3). When
using occupational status as the dependent variable, the effect of educational degrees
on top of years of schooling is stronger the more tracked an educational system is. Such
degree effects, estimated net of years of education, have been referred to as “sheepskin
effects” (Hungerford and Solon 1987). The vocational orientation also has a positive
effect on the importance of degrees, as sheepskin effects are larger when vocational
programs take a more prominent role in the educational system.
These results are in line with earlier studies that show that the effect of education
is stronger in more vocationally oriented and tracked educational systems (e.g., Shavit
and Müller 1998). In an empirical part of this dissertation that does not fully focus
on the mechanisms, we confirm this claim with new data for educational systems
(Chapter 2). The analyses reveal that the allocation of students in the labor market
is more successful when educational systems are more differentiated: the relative
duration of the school-to-work transition is shorter when educational systems are more
vocationally oriented. Although we find that education pays off more in more differentiated
educational systems, the cross-national study of sheepskin effects shows that this larger payoff is
better explained by the role of educational degrees than the level of accumulated human capital,
as traditionally measured by years of education.
This finding is somewhat surprising, as many researchers argue that the education
effect in countries with a more vocationally oriented educational system is stronger
due to the productivity enhancing skills that students acquire in such a system (e.g.,
Blossfeld 1992; Culpepper and Finegold 1999; OECD 2010a). We do not find
evidence for this claim; instead, the greater educational payoff in more differentiated
educational systems seems to be caused by larger sheepskin effects. Educational
degrees, more than the amount of human capital, account for a larger share of the
educational returns when educational systems are more vocationally oriented. One
interpretation of this finding is that the degrees themselves indicate skills more than
do standard human capital indicators, such as years of education. However, in another
part in this dissertation, more evidence is given that strongly vocationally oriented
educational systems do more than improve workers’ skill levels. In a comparison of the
wage premium to occupational credential closure between Germany and the United
Kingdom, it was shown that in Germany, with its highly differentiated educational
system, educational degrees yield high returns. This payoff is found at the individual
level (see Appendix I) and at the occupational level: while occupational closure by
vocational degrees generates a wage benefit in Germany, this relationship does
not exist in the UK, even after holding constant the skill demands of occupations.
Moreover, the returns to various variables that indicate skills at the occupational level
are comparable between the two countries. This finding gives further evidence for
the claim that the stronger effect of education on labor outcomes in countries with
a more differentiated educational system results in part from the important role of
educational degrees instead of the more productivity enhancing skills that job-seekers
have acquired. Such closure mechanisms have largely been ignored in comparative
stratification research, where vocationally oriented educational systems have been
examined primarily in relation to the work-relevant skills that students acquire.
A second hypothesis was that in market economies with low levels of coordination
and with an absence of central planning and strict employment protections, employers
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rely on spot-market contracting and immediately demand productive employees (Van
de Werfhorst 2011a). We confirm this hypothesis: the effect of years of education on
occupational status—net of educational degrees—is smaller in more coordinated market economies.
Following the economic literature on sheepskin effects, the negative interaction
between labor market coordination and years of education would be interpreted as
a smaller importance of productivity enhancing skills in countries with high levels of
coordination. However, such an interpretation of sheepskin effects (years of education
equals skills) is not uncontroversial (cf. Bills 2003; Flores-Lagunes and Light 2010).
At least, we can argue that, in contrast to what is commonly expected, no evidence
was found for the claim that especially in highly coordinated market economies,
productivity enhancing skills yield high returns on investment (cf. Culpepper and
Finegold 1999). Instead, our results showed that in Germany, a highly coordinated
market economy, educational degrees and processes of credential closure were more
important for the determination of wages than in the UK, a prototypical liberal market
economy. In sum, we did not find any evidence that skills are more important when
markets are highly coordinated, and we have found some support for the hypothesis
that skills are rewarded less when labor market coordination is high.
Third, cross-temporal variation in the importance of productivity enhancing skills
mechanism was studied by looking at how in 30 countries, the effects of years of
education on labor market outcomes (income and occupational status) changed with
educational expansion between 1951 and 2003 (Chapter 4). The results showed that
the effect of years of education did not change with educational expansion (however,
see Goldin and Katz 2008). Modernization theory anticipates that education is
increasingly rewarded for its function as a skill provider (Barone and Van de Werfhorst
2010), hence the effect of an absolute measure of education (years of schooling) was
expected to increase with educational expansion. This hypothesis was not confirmed;
instead, the main finding was that education became more positional as it expanded
in the second half of the 20th century (see 6.2.2).
6.2.2 Positional good
The second mechanism that was investigated in this dissertation is the positional good
mechanism. The essential aspect of this mechanism is that education is associated
to labor market outcomes because of the relative position that job seekers take in
the educational distribution. Our main finding is that with the rise of mass education
between 1951 and 2003 education increasingly became positional (Chapter 4). Educational
expansion is argued to cause a displacement of workers, as the supply of (highly)
educated workforce exceeds the demand (Wolbers, De Graaf and Ultee 2001; but
see Goldin and Katz 2008). When there is indeed such a growing mismatch between
educational attainment and demanded skill levels, selection on the basis of the
positional good mechanism will increase. The main hypothesis in this study was
therefore that with educational expansion, education is increasingly rewarded for its
positional value instead of its absolute value. The effects of an absolute and a relative
measure of education on two labor market outcomes (income and occupational status)
were interacted with educational expansion. While the effect of the relative measure
increased with educational expansion, the strength of the effect of the absolute measure
remained stable in times of changing enrollment rates. As education expanded, the
relative educational position became more important, thereby indicating that the
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importance of the positional good mechanism varies structurally with levels of (higher)
educational expansion. These results give strong evidence for the hypothesis that
educational expansion converted education to a positional good.
We did not find any evidence that the positional good mechanism is more important
when there is more technological innovation or when the industrial composition changes. The
interaction effects of the absolute and relative measure of education with the number
of patent applications (technological innovation) pointed in the same direction: when
there is more technological innovation, the effect of the relative measure of education
decreases, as is the case for the absolute measure. Both the absolute and relative
measure of education also had a comparable effect on the percentage of workers in the
secondary sector: when societies rely more on the secondary sector, both the effects
of the relative and absolute measure are stronger. Following Thurow’s (1975) ideas
regarding on-the-job training, we expected that employers select more often on levels
of trainability when the skill-demand changes more rapidly (technological change) or
when there is a stronger emphasis on services instead of products. The results do
not confirm these claims, instead showing that education becomes more important
(secondary sector) or less important (technological change), regardless of whether it is
positional or not.
6.2.3 Social closure
The final mechanism analyzed in this dissertation is the social closure mechanism. A
main finding is that educational degrees are more effective credentials when educational systems
are more differentiated and that this is especially true when labor markets are highly regulated.
The social closure mechanism is more important in countries with a more tracked and
vocationally oriented educational system because of the tight link between education
and occupation. When education takes place in tracked form, degrees that are handed
out are often occupation-specific and hence more effective in establishing credential
closure to occupations. Restriction to supply is better achieved when credentials
are legally enforced entry requirements to occupations, as is more often the case in
countries with a high level of labor market coordination. The positive influence of
both the level of differentiation of the educational system and the level of labor market
coordination on the importance of the social closure mechanism is substantiated by
two different empirical studies.
First, as was discussed above, degree effects—net of years of education—are stronger
when educational systems are more tracked and vocationally oriented (Chapter
3). However, these sheepskin effects can be explained both by the positional good
(stronger signals) or the social closure (credentials) mechanisms. In an attempt to
clarify this issue, the role of the labor market coordination was investigated. Following
earlier studies, we hypothesized that in coordinated market economies (CMEs),
vocational degrees function particularly well as education credentials, as there are
often formal agreements between employers, unions, and the government on access
conditions (Hansen 2011). The analyses confirm this claim: sheepskin effects are
stronger in countries that have coordinated labor markets, which is especially the case
for vocational rather than general degrees.1 While the sheepskin design that was used
makes it hard to disentangle a credential from a signaling explanation, the results
1. However, we do find that tertiary (general) degrees have a stronger effect on occupational status in
more coordinated market economies, in line with our results from Chapter 5.
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show that particularly the effect of vocational degrees on top of years of schooling
can be ascribed to credentialization processes, which are rubricated under the closure
perspectives.
This finding was confirmed by a comparative study of the wage returns to
credential closure and apprenticeships in Germany (highly tracked educational system,
coordinated market economy) and the United Kingdom (comprehensive educational
system, liberal market economy). The prevalence of occupational closure strategies
varied as expected: more credential closure and closure by apprenticeships occurred
in Germany than in the UK. While credential closure increased wages in both
countries, the pattern by which it did so varied in predicted ways: in the UK, closure
by tertiary educational degrees increased the mean occupational wages, but closure
by intermediate degrees had no effect on labor market returns. In Germany, tertiary
credentials also secured the largest wage returns; however, closure by intermediate
vocational degrees still led to a significant wage premium.
These results confirm the claim that vocational degrees are a more effective closure
strategy when there is a high level of labor market coordination. In the highly coordinated
labor market of Germany, access by educational credentials is often legally enforced
by the state. Tripartite negotiations between employers, the state, and unions results
in a formalization of access conditions for occupations in collective labor agreements,
which is not the case in the liberal labor market of the UK, where the state has less
influence over the access requirements for occupations. Furthermore, the highly
tracked educational system in Germany provides school-leavers with occupationspecific degrees, which are more efficient in restricting access to occupations than
the more generic degrees that are issued in the UK. Apprenticeships are not found
to increase mean occupational wages in either country. Especially for Germany,
with its highly institutionalized apprenticeship system, this result is surprising. One
explanation might be that apprenticeships secure a wage premium only when they are
embedded in the educational system (the dual system). The absence of an effect of
apprenticeships is then explained by the positive wage premium that is associated with
vocational credentialing. A second explanation is that apprenticeships are an effective
form of closure, but only in the lower part of the occupational structure (e.g., manual,
operative, and craft occupations).
Admittedly, any generalization is dangerous with an analysis of two countries.
However, just as with the findings in the cross-national study of sheepskin effects,
these results point to a systematic variation between countries, thereby supporting our
claim that the importance of the social closure mechanism for the educational payoff
depends on the level of labor market coordination and the educational system. Social
closure is more prevalent and effective when educational systems are more tracked, a
finding that is compatible with another outcome of this dissertation: the inequality
of educational opportunity is greater when educational systems have a higher level of
tracking (Chapter 2). Differentiation in educational systems is related to a trade-off
between labor market allocation and the equality of educational opportunity. When
students are placed in different tracks, they are more successfully allocated in the labor
market, but the effect of social class background on educational performance is greater.
Although we only investigated the effect of tracking on the inequality of educational
opportunity at the country level, these results point to a greater importance of social
closure processes when educational systems are more tracked.
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6.3 Theoretical implications: five points of progress
Why are these findings important? Here, we will discuss the theoretical implications
of this dissertation by raising five points of progress: (1) combining institutions and
mechanisms, (2) vocational education and degree effects, (3) educational systems and
policy tradeoffs, (4) educational expansion and relative education, and (5) occupation
rents and wage inequality.
6.3.1 Combining institutions and mechanisms
The central contribution of this dissertation is that it shows how important it is to take
institutions into account when studying mechanisms. This finding is an important
point of progress for the current literature that focuses on the mechanisms by which
education pays off in the labor market. It is also an important contribution to the
literature on cross-institutional variation in the strength of the education effect on labor
market outcomes, as we have shown that it is crucial to discuss the mechanisms that
cause the education effect on labor market outcomes rather than assuming potential
differences away. In this study, two types of institutions—educational systems and labor
market institutions—are related to the importance of three different mechanisms that
explain the educational payoff: productivity enhancing skills, positional good, and
social closure. We will briefly discuss what we already know and how the main findings
of this dissertation can contribute to the existing literature.
Previous studies that related educational systems to the educational payoff in the
labor market mainly focused on the strength of the education effect. A central finding
in these studies is that the effect of education on labor market outcomes is stronger
in more-differentiated educational systems (Allmendinger 1989; Shavit and Müller
1998). Without testing why this is the case, authors assume that this effect is, for
example, explained by the productivity enhancing skills that are provided in strongly
vocationally oriented systems (e.g., Blossfeld 1992). Others argue that the effect of
education is stronger because educational degrees are more effective signals in the job
matching process in tracked educational systems (e.g., Allmendinger 1989), or they
point to processes of social closure that take place more frequently in educational
systems that are highly diversified and characterized by strong apprenticeship systems
(e.g., Solga and Konietzka 1999; Klein 2011). Often, however, authors assume a
combination of mechanisms without explicitly connecting them to institutional
conditions (e.g., Shavit and Müller 2000).
This dissertation thus demonstrates that it is extremely relevant to empirically study
linkages between mechanisms and educational systems instead of only hypothesizing
about them afterwards. Our findings imply that in tracked educational systems, the
education effect is particularly strong because of the credentialization processes induced
by educational degrees. In contexts where the educational system offers occupationspecific educational degrees, degrees are more effective in generating economic rents,
and the returns to these credentials are higher. Our study did not give evidence for
a relation between the productivity enhancing skills mechanism and the existence
of vocational orientation, a somewhat surprising finding that we will discuss more
extensively in section 6.3.2.
There is a large literature on the influence of labor market institutions on the
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education effect as well. Authors, for example, argue that the education effect is stronger
when markets are segmented along occupations instead of firms (Doeringer and Piore
1971; Stinchcombe 1979; Maurice, Sellier, and Silvestre 1986) or that employment
protection legislation has a negative effect on the smoothness of the school-to-work
transition (Müller and Gangl 2003; Van der Velden and Wolbers 2003). Just as with
the studies that relate educational systems to the educational payoff, little attention
is given to cross-sectional or cross-temporal variations in the mechanisms by which
education yields high returns on investment. In occupational labor markets, education
can have a greater effect because it provides students with more occupation-specific
skills or is a stronger signal or because occupational closure is more effective when
labor markets are segmented according to occupations.
Our findings contribute to this field, as well, by showing that the importance of
the three mechanisms varies systematically across labor markets. Most convincing is
the support we have found for the relationship between the levels of labor market
coordination and the social closure mechanism. In Germany’s institution-dense labor
market, occupational closure, including educational credentials, pays off more. The
combination of a strongly coordinated and occupational labor market creates ideal
conditions for occupational closure and the generation of economic rents, that is,
wages in excess of what would prevail in a fully competitive labor market (Sørensen
2000).
6.3.2 Vocational education and degree effects
While the more general conclusion and contribution is that the mechanism by which
education pays off depends on the institutional context, here we wish to highlight
one important finding. An extensive body of research argues that the education
effect is stronger in countries with more vocationally oriented educational systems
because of the productivity enhancing skills that students obtain in such a system (e.g.,
Blossfeld 1992; Witte and Kalleberg 1995; Ryan 1998; OECD 2010). However, the
evidence for this claim is limited. Our results showed that education is rewarded more
in vocationally orientated educational systems because degrees are better-functioning
occupational closure strategies. This finding does not suggest that students do not
obtain any productivity enhancing skills when they are enrolled in vocational
education; we merely argue that these skills are not the only reason for the higher
educational payoff in countries that rely heavily on vocational education.
Our results provide an important nuance to many comparative studies that implicitly
assume that the stronger education effect in more vocationally oriented educational
systems results from skill-acquisition. While we do find a stronger education effect
in vocationally oriented educational systems, our evidence suggests that this is not
primarily because of productivity enhancing skills. Rather, vocationally oriented
educational systems incorporate strongly occupation-specific degrees. Germany’s famous
vocational educational system is not a mere “skills machine” (Culpepper and Finegold
1999) but also a credential machine. The reason that education has a stronger effect
on labor market outcomes when educational systems confer more vocational degrees is
because these degrees are more effective in establishing and maintaining social closure.
Highly occupation-specific vocational qualifications restrict the supply of access to
occupations, thereby generating a wage premium for vocational degree-holders. This
finding is an important contribution to the existing literature, as it nuances the idea
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that it is especially the productivity enhancing skills that cause a higher educational
payoff when educational systems are more differentiated and rely more on vocational
education.
6.3.3 Educational systems and policy trade-offs
A third point of progress does not pertain as directly to the link between mechanisms
and institutions; rather, it is a contribution to the field that studies how educational
systems shape educational outcomes. Differentiation in educational systems influences
both the allocation of students in the labor market and the equality of educational
opportunity (Chapter 2). The school-to-work-transition is smoother when educational
systems are more vocationally oriented and tracked (Shavit and Müller 1998). At the
same time, differentiation in educational systems, mainly in the form of tracking,
increases the inequality of educational opportunity (cf. Oakes 1985; Hallinan 1988;
Brunello and Checchi 2007). Both labor market allocation and equality of educational
opportunity can be seen as policy goals of education, and our findings provide evidence
for a trade-off between these two functions.
While earlier studies pointed to the possible existence of such a trade-off (Shavit
and Müller 2000; Van de Werfhorst and Mijs 2010) or discussed it by focusing on
the historical roots of differentiation in educational systems (Benavot 1983), this
dissertation provides one of the first empirical studies on this theme. Its main
contribution to current literature is that we empirically show that it is important to
focus on how characteristics of educational systems—in this case, differentiation in
educational systems—cause potential tradeoffs between policy outcomes.
6.3.4 Educational expansion and relative education
The finding that education became more positional with educational expansion is a
contribution that can be listed under section 6.3.1, as it shows that the mechanism
by which education is rewarded in the labor market is dependent on the institutional
context. This finding, however, has implications that extend beyond the claim that
institutional context influences the importance of mechanisms. We can argue that
measuring education in diverse ways is useful, as different operationalizations can lead
to different interpretations of the education effect (see also Sørensen 1977; Ultee 1980;
Olneck and Kim 1989). More importantly, the finding that education became more
positional with educational expansion has important implications for the literature on
wage inequality as well.
Goldin and Katz (2008) relate educational expansion to the rise of wage inequality
in the United States. Their main argument is that the rapid increase in wage inequality
is due to an increase in demand of skilled labor, which has not been followed by an
increase in supply. There is not enough educational expansion, and as demand outpaces
supply, the rewards for educated workers increase, thereby fuelling wage inequality. This
idea is based on the neo-classical economic view that education is rewarded because
it is productivity enhancing: skills are sold in the labor market, and when there is
more demand than supply, the price of the skills rise. Our results, however, question
this line of reasoning. Given a particular level of technological development, higher
levels of educational expansion do not necessarily reduce inequality when rewards are
increasingly set on the basis of a worker’s relative position instead of his or her skills:
“if everyone stands on tiptoe, no one sees better” (Hirsch 1977: 5).
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6.3.5 Occupation rents and wage inequality
In accordance with earlier studies, we found that occupational closure strategies generate
economic rents in Germany and the UK. Again, there are theoretical implications
that reach beyond the more general point that is made by this dissertation, namely,
that institutions should be taken into account when studying mechanisms by which
education yields high returns on investment. To the least, this empirical result is an
extension of earlier work on occupational closure, as the US has been the primary
subject for the study of occupational closure practices (Weeden 2002). However, the
study of occupational closure in Germany and the UK has important implications for
the literature on wage inequality as well.
Occupation rents, which are economic rents generated by occupational closure,
will influence wage inequality, although these effects are dependent on (1) the effect
of occupational closure on mean occupational wages, (2) the effect of occupational
closure on the within-occupation wage inequality, (3) the distribution of closure
practices across occupations, and (4) the relative size of the closure effect across
different types of occupations. When occupational closure has a larger effect on
earnings for occupations that, in the absence of closure, would be at the top of the
wage distribution, closure is argued to increase wages. Occupational closure would
also increase wage inequality if closure strategies were disproportionally clustered in
occupations at the top of the wage distribution. Closure could, however, decrease
aggregate levels of wage inequality as well, especially when those closure practices that
secure rents for lower-paid occupations are prevalent in a country.
To demonstrate that this hypothesized link between occupational closure and wage
inequality is more than an assumption, we offer some first evidence for the existence
of this relationship. When the wage premium to closure is plotted against the
mean earnings of an occupation, it is possible to see whether high-paid occupations
benefit more from closure than low-paid occupations. Ideally, the mean earnings of
occupations are obtained in the absence of occupation rents, as the mean earnings are
already polluted by these rents. We therefore do not use the actual mean occupational
earnings but the predicted occupational earnings, which are predicted without taking
the occupational closure effects into account and are therefore not contaminated by
rents. These predicted wages can be seen as what the average occupational earnings
would be if individuals were purely rewarded for the demographic and human capital
characteristics of themselves and their occupations.2 The graphs below show how
occupational closure affects the between-occupation wage inequality in Germany and
the UK. The predicted occupational closure effect3 (vertical axis) is plotted against the
predicted occupational wages.4 All information is based on Model 3 of Tables 5.5 and
2. We by no means argue that these predictions are rent-free. Instead, it is likely that the effect of individual
education attainment can be partially addressed by rents (see Weeden and Grusky 2012b). However, with
this estimation, we come as close to estimating true market-conform wages as possible with these data.
3. The predicted closure effect is calculated for each occupation separately by multiplying the level of
closure (the X) with the predicted effect of the closure strategy (the β). The total predicted closure effect
c for occupation j is calculated by the following formula: cj = (X1*b1) + (X2*b2) + (X3*b3) + (X4*β4), where
X1 to X4 are the scores for each occupation on the four closure strategies, and b1 to β4 are the predicted
effects of the corresponding closure strategies in Tables 5.5 and 5.6.
4. The predicted wages w for occupation j are calculated by the following formula: wj = (XBj+Uj) - cj, where
XBj are the total predicted earnings based on the fixed effects, Uj is the best linear unbiased prediction
of the random intercept, and cj is the predicted occupational closure effect. Wj is therefore the predicted
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5.6 for the UK and Germany, respectively.
Figure 6.1 and 6.2 clearly show that occupations that are already highly paid in the
absence of occupation rents benefit more from closure than low-paid occupations.
Occupational closure therefore magnifies the between-occupation wage inequality in
both countries, although more so in Germany than in the UK. This finding might
be explained by the strong occupational labor market in Germany relative to the
UK. However, the differences between Germany and the UK require further study.
Most important for now is that these analyses give a first indication that those at the
top of the wage distribution benefit more from economic rents, thereby increasing
wage inequality. This finding can lead to progress in the field that focuses on wage
inequality, and more specifically, the literature that shows that a large share of overall
wage inequality occurs between occupations (e.g., Weeden et al. 2007; Kim and
Sakamoto 2008; Mouw and Kalleberg 2010; Williams 2012).

6.4 Policy implications
While the previous section summarized some implications of this dissertation for the
academic field, another relevant question is what practical policy advice results from
the main findings. Governments and policy-makers are interested in the school-towork transition. For example, they wish to ensure that students are efficiently allocated
into the labor market (OECD 2010a) or to reduce the inequality of educational
opportunity (OECD 2007b). We will discuss four policy implications: (1) awareness of
institutional context, (2) changing mechanisms by changing institutions, (3) the (un)
necessity for educational expansion, and (4) inequality and occupational barriers.
First, this dissertation shows that it is important to take the institutional context
into account when discussing the mechanism by which education yields a high return
on investment, information that is also valuable for policy-makers. In many policy
reports, the productivity enhancing skills mechanism is dominant: policy-makers rely
primarily on neo-classical economic literature (e.g., OECD 2010b; van Elk, Lanser,
and Van Veldhuizen 2011), not fully acknowledging that there are other relevant
mechanisms. The general claim of this study is that the importance of any mechanism,
including the productivity enhancing skills mechanism, depends on the institutional
landscape in a specific country. A first piece of policy advice is therefore not to focus
solely on one of the three mechanisms but instead to take country-specific conditions
into account when designing policies for the school-to-work transition.
Specific institutions influence the salience of the mechanisms by which education
pays off in the labor market. An implication is then that by changing the institutional
context, selection and recruitment behavior is also altered.5 The second piece of
policy advice is thus that when governments prefer certain policy outcomes, it is
useful to implement changes in specific institutions. Most governments will endorse
a meritocratic ideal, whereby educational performance and labor market success
earnings for each occupation without taking the closure effects into account.
5. The predominantly cross-sectional design of the current study gives only partial support for this
claim. While our results hint at such an interpretation, more research is needed, most importantly of
a longitudinal nature, where changes in institutional context over time are related to changes in the
importance of mechanisms.
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Figure 6.1: Who benefits from closure? Estimates for the UK
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Figure 6.2: Who benefits from closure? Estimates for Germany

6. 5

Source: Model 4, Table 5.6

142

7
7. 5
Predicted log occupational earnings in absence of closure effects

8

6. Conclusion

are solely based on merit. This perspective is strongly connected to the productivity
enhancing skills mechanism. Some caution is required for this advice: institutions
often influence more than one mechanism (see section 6.2). When governments
implement changes, it is therefore important to focus on policy tradeoffs.
In most Western countries, especially in Europe, policy is directed to increase the
share of the population with tertiary education. All European member states have
agreed that at least 40% of the population between 30-34 should possess a tertiary
education as of 2020 (EU 2010: 9). Governments actively promote educational
expansion, motivated by the idea that expansion increases the human capital stock
of a country and thereby enhances economic growth. This idea is purely based on the
productivity enhancing skills mechanism: if education makes individuals productive,
more education makes individuals more productive, and this rise in productivity will
ultimately increase the wealth of a country. Our findings refute this line of reasoning:
with educational expansion, education becomes more positional and is less rewarded
for its skill-enhancing capacities. It therefore seems that policies that aim to increase
the proportion of highly educated workers only makes sense insofar as there is a
demand for highly educated individuals. If this demand is absent, education will only
become positional without translating into a greater human capital stock.
This dissertation shows that occupational closure increases wages predominantly
for those at the top of the wage distribution, a finding that has important implications
for policies on occupational closure practices. Our advice is not to abolish all formal
entry restrictions to occupations (who would feel comfortable undergoing a heart
operation from a surgeon who has no credentials?). However, most occupations are not
closely related to saving lives. For these occupations, educational credentials generate
economic rents instead of protecting consumers from malfeasant practitioners (see,
e.g., Kleiner 2006). The previous section provided initial evidence that wage inequality
is increased by occupational closure. A recent study shows that social capital is more
important for access to closed occupations (Bol and Di Stasio 2012). To the extent
that social capital is unevenly distributed across social class groups, it provides further
evidence for our claim that occupational closure amplifies inequalities. As stated
above, governments should not eliminate all formal entry restrictions. However,
a large portion of closure legislation results from strategic actions of occupational
insiders who wish to increase the occupational returns. Rewarding this strategic action
will likely exacerbate the existing inequalities.

6.5 Seven recommendations for further research
While this dissertation answered several questions, it raises at least as many new
questions. There are several things that could have been done, should have been done,
and most likely also would have been done if space and time allowed. In this final
section, we propose seven recommendations for further research on the topics that are
addressed in this dissertation.
First, the school-to-work transition was studied using cross-sectional data. We
suggest that the same questions that we addressed in this dissertation should be studied
using longitudinal data. The transition from school to work takes place over the life
course; the mechanisms that are discussed in this dissertation concern what education
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does (or does not do) for individuals over their life courses. Figure 1.2 clearly shows
that the mechanisms are more easily distinguishable when studying changes between
two time points instead of focusing on one point in time, as we have done here.
An important reason that no individual-level longitudinal data were studied in this
dissertation pertains to the availability, or the lack of availability, of cross-national
longitudinal data.
Related to the first recommendation is the second advice for further research. This
dissertation dealt with institutional variation most clearly in a cross-sectional way (an
exception is Chapter 4). It would be interesting to determine whether institutional
change (for example, the transition from a tracked to a comprehensive educational
system) alters the mechanism by which education yields high returns on investment.
In addition to studying individual behavior over time (the first recommendation), we
suggest investigating institutional variations over time. A comparable design is used by
several authors who investigate the effects of educational reforms on the inequality of
educational opportunity (e.g., Erikson and Jonsson 1996; Braga, Checchi, and Meschi
2011). This design is more suitable to defend a causal relation between institutions
and individual behavior.
Third, we focused on a limited number of institutions, and there are several other
institutions that are likely to influence the mechanisms by which education pays off. A
first example of an unstudied but interesting institution is the level of standardization
of the educational system. As mentioned in the introduction, several studies show that
the level of standardization of an educational system is important for the strength of
the education effect (Allmendinger 1989, but see Shavit and Müller 1998). It is likely
that the mechanism by which education pays off is also influenced by the level of
standardization, as educational degrees are more trustworthy signals when educational
systems are standardized. A second example is to more directly study the influence
of labor market segmentation on the mechanism by which education pays off. In
labor markets with closed positions (both occupational and internal labor markets),
education is more likely to be rewarded for its functional as signal or credential, as
access to these closed positions is often dependent on educational degrees instead
of achieved skills. In labor markets with open positions (external labor markets), in
contrast, employers are more likely to reward the productivity enhancing skills of job
seekers (cf. Matković and Kogan 2012). These are only two examples, and there are
many more institutions that relate to the importance of mechanisms that explain the
education effect on labor market outcomes.
A fourth recommendation is to continue the research on educational expansion
and education as a positional good. The claim that is made in this dissertation, that
education becomes more positional, is provoking and requires additional support. One
important caveat for the current argument is that we ignore cross-national variation in
institutional characteristics. As a first step, we merely wished to find support for the
more general claim that educational expansion makes education more positional. A
second, equally important, question is whether educational expansion has the same
effect on the positional good mechanism across different countries. What are the
cross-national differences in educational systems and labor market regimes, and how
do these different institutional settings affect changes in recruitment behavior when
educational distributions shift over time? Does educational expansion have the same
effect on recruitment behavior in labor markets that emphasize internal labor markets
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compared to occupational labor markets (Maurice, Sellier, and Silvestre 1986)? These
are important, but still unexplored, questions that should be addressed in future
studies.
Fifth, the relationship between educational expansion, technological change, and
wage inequality can be further investigated. In an important contribution, Goldin and
Katz (2008) argue that the wage premium to education, and hence wage inequality,
should decrease when changing skill demands are met by an increase in supply.
However, they do not measure the change in skill-demands by using an actual indicator
of technological change. Instead, they assume that education is rewarded for the skills
it confers and that an increase in educational returns can only be caused by an increase
in demand. When education becomes more positional, educational expansion does
not necessarily decrease the educational returns. It therefore seems important to re-test
the Goldin and Katz hypothesis with an actual indicator of skill demand, as is available
in our dataset used for Chapter 4.
The sixth recommendation is to expand existing research on occupational closure
and its relationship to wage inequality. While numerous studies make assumptions
about closure processes, few researchers study them empirically. The findings in this
dissertation provide initial evidence that there is systematic cross-national variation
in the extent to which occupational closure generates economic rents. To find
additional support for this claim, however, more countries must be studied. This
need becomes more important if one wishes to investigate cross-national differences
in the relationship between economic rents and wage inequality (Weeden and Grusky
2012b), as our results show that occupational closure has important implications for
wage inequality.
The final and most important recommendation is to follow the line of research that
is set out in this dissertation and structurally study how the importance of mechanisms
differs across institutional settings. While a few studies address these questions (Van
de Werfhorst 2011a, 2011b; Matković and Kogan 2012; Di Stasio 2012), much
work remains to be done. A practical improvement is to use more designs that are
suitable to study the importance of mechanisms. For example, one could examine
the institutional linkages with levels of over-education, which is education in excess of
what is demanded for a job (Groot and Maassen van den Brink 2000; Hartog 2000;
Verhaest and Van der Velden 2012). According to the productivity enhancing skills
mechanism, over-education should be rewarded. The positional good mechanism
refutes this idea, as productivity resides in the job instead of the worker.
Another way to distinguish between mechanisms is to analyze the detours that
students take in their educational career (Groot and Oosterbeek 1994). In the
Netherlands, one can take a detour to a university degree, for example by graduating
from MBO (intermediate vocational), which provides access to the HBO (higher
vocational), which in turn allows for entry to a university. According to the productivity
enhancing skills mechanism, such a detour should yield high returns on investment:
students who took a detour are trained longer and have more skills. The social closure
mechanism, however, would argue that such a detour has no effect at all, as it is the
educational credential that explains the positive effect of education on labor market
outcomes. Researchers can continue to differentiate between mechanisms and connect
these designs to institutional contexts.
We believe that this line of future research is promising, as the current study
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provides evidence that institutions affect the reason for which education is rewarded
in the labor market. The title of this dissertation is “Why Does Education Pay Off?”
Any answer to this important question should always be conditioned upon place and
time, as the mechanism by which education pays off depends on the institutional
context in which the employers and employees are situated.

146

147

148

Appendices

Why does education pay off?

Appendix A: Raw data of the tracking and vocational
orientation indicators

Appendix A1: Raw data of tracking
Country
Australia
Austria
Belgium
Bulgaria
Canada
Chile
Czech Republic
Denmark
Finland
France
Germany
Greece
Hong Kong (China)
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Latvia
Liechtenstein
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Russia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Taiwan
Turkey
United Kingdom
United States
Source
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Number of
Index of
Length of tracked
Age of first
tracks at 15
tracking
curriculum (2002) selection (2003)
years old (2003)
-1.08
0.15
16
1
1.75
0.67
10
4
1.04
0.50
12
4
-0.08
0.36
14
2
-1.31
0.00
16
1
0.23
0.42
13
2
1.67
0.62
11
5
-0.93
0.25
16
1
-0.93
0.25
16
1
-0.48
0.25
15
2
1.79
0.69
10
4
-0.48
0.25
15
2
-0.20
0.28
15
3
1.30
0.67
11
3
-0.88
0.29
16
1
-0.13
0.18
15
4
-0.13
0.48
15
2
0.18
0.38
14
3
-0.48
0.25
15
2
0.10
0.33
14
3
-0.48
0.25
16
3
0.55
0.18
11
3
0.76
0.46
13
4
0.74
0.45
12
3
0.97
0.45
12
4
-0.55
0.50
16
1
-1.08
0.15
16
1
-0.04
0.38
15
3
-0.04
0.38
15
3
-0.25
0.25
15
3
1.06
0.22
11
5
0.76
0.62
15
5
-0.80
0.33
16
1
-1.06
0.17
16
1
-0.02
0.25
15
4
-0.22
0.27
15
3
1.11
0.55
11
3
-1.08
0.15
16
1
-1.31
0.00
16
1
OECD 2005a: OECD 2005a: Factor analysis
Brunello and
400; OECD
400; OECD of column 2,3,
Checchi 2007: 799
2006a: 162
2006a: 162
and 4
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Appendix A2: Raw data of the vocational orientation
Country
Australia
Austria
Belgium
Brazil
Bulgaria
Canada
Chile
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Indonesia
Ireland
Israel
Italy
Japan
Jordan
Korea)
Latvia
Luxembourg
Malta
Moldova
Netherlands
New Zealand
Norway
Philippines
Poland
Portugal
Russia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Thailand
Tunisia
Turkey
United Kingdom
United States
Uruguay
Source

Vocational
Vocational
enrollment in
enrollment in
upper secondary upper secondary
education (2004)* education (2006)**
62.48
61.63
78.59
77.93
68.21
55.33
4.70
55.50
53.48
5.50
0.00
36.14
37.94
13.80
13.29
79.45
78.96
46.79
54.44
31.00
30.94
60.09
54.02
56.46
42.71
61.22
59.38
33.95
33.94
23.74
26.68
38.46
36.73
35.30
34.28
33.48
32.33
35.18
34.38
62.79
60.55
24.63
24.58
19.60
17.54
29.46
27.73
39.10
34.31
63.93
61.34
14.90
14.14
10.50
9.76
69.06
67.98

Index of
vocational
enrollment
0.97
1.70
0.95
0.62
-1.72
-0.16
-1.23
1.74
0.45
-0.44
0.74
0.39
0.89
-0.31
-0.70
-0.14
-0.27
-0.35
-0.27
0.95
-0.73
-1.00
-0.55
-0.18
0.99
-1.19
-1.39
1.26

Vocational
specificity
(2005)***
32.70
3.30
0.00
0.00
0.00
35.50
47.70
30.90
10.50
11.30
45.00
5.10
13.20
16.40
3.80
4.10
0.00
0.00
0.00
13.60
0.00
20.00
0.00
13.30

0.89
59.96
-1.84
0.00
0.30
6.50
45.14
-0.44
33.29
0.10
44.32
1.49
31.70
73.21
1.06
3.70
60.81
0.00
2.80
42.54
0.69
0.00
58.12
1.08
58.30
64.15
-0.27
0.00
39.77
-1.59
0.00
7.93
-0.14
7.40
37.97
0.47
0.00
31.77
-1.84
0.00
0.00
-0.94
0.00
20.98
UNESCO Online Factor analysis of
OECD 2006a: 281
OECD 2007a: 277
database
column 2 and 3
60.53
0.00
49.45
28.46
41.48
74.07
67.40
38.70
53.41
64.85
29.40
3.00
37.25
71.48
0.00
18.70

* Data from Indonesia, Jordan, Malta, Philippines, Thailand, Tunesia and Uruguay is based on
OECD (2005a: 268), Estonia is based on OECD (2007a: 277), Canada is based on OECD (2009: 304),
Cyprus and Latvia is based on Eurydice (2005a: 40).
** Own calculations based on UNESCO data of total and vocational enrolment in upper secondary
education. If data for 2006 was not available the closest year was chosen instead.
*** Data from New Zealand, Thailand, Tunesia and Uruguay is based on OECD (2005a: 268),
Greece and the USA is based on OECD (2006a: 289), Estonia is based on OECD (2008a: 331),
Moldova and the UK is based on OECD (2009: 304).
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Appendix B: Standard errors of effect sizes that are
used as sampling weights

Country
Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Luxembourg
Netherlands
Norway
Poland
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

Standard error of the effect of Standard error of the effect of social
years of education on ISEI
origin on years of education
0.36
0.48
0.53
0.26
0.51
0.34
0.41
0.32
0.30

0.12
0.16

0.35

0.18
0.15
0.12

0.68
0.38
0.35
0.33
0.36
0.57
0.40
0.18
0.42
0.30
0.28
0.35
0.36

0.15
0.24
0.17
0.11
0.15
0.19
0.15

0.11
0.19
0.16
0.15
0.20
0.21
0.11
0.21
0.16
0.11
0.24

SOURCE. – Author’s calculations using the International Social Survey Program data from
2008 (years of education on isei) and the European Social Survey of 2008 (social origin on yeras of
education).
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Appendix C: Control variables used in Chapter 2

Country
Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Luxembourg
Netherlands
Norway
Poland
Slovakia
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States

GDP per capita
(thousands of
dollars)
38.92
37.84
39.16
6.50
13.89
50.46
39.46
35.85
35.43
23.68
11.22
54.81
52.04
20.68
31.61
34.15
19.71
90.64
41.46
72.25
8.96
12.81
19.41
27.99
43.95
52.28
7.36
40.25
44.66

% of spending
on education of
total government
spending
11.01
12.38
12.55
16.01
10.51
15.46
12.60
10.59
9.73
9.20
10.92
17.97
13.93
13.27
9.21
9.51
15.21
9.82
11.98
16.19
11.99
10.23
12.77
11.12
12.66
16.32
11.90
14.71

Employment
protection
%
legislation unemployment
index
2.41
4.40
2.61
7.50
1.02
6.00
1.93
7.1
2.32
5.30
1.91
3.80
2.29
8.60
3.00
6.80
2.63
8.60
2.97
8.30
2.11
7.40
2.11
2.30
1.39
4.60
1.88
7.30
2.58
6.10
1.73
3.90
2.13
3.20
3.39
4.10
2.23
3.20
2.65
2.50
2.41
9.60
2.13
11.00
2.76
4.80
3.11
8.30
2.06
6.10
1.77
3.60
3.46
10.30
1.09
5.20
0.85
4.60

% public
schools
90.69
31.35
92.73
43.36
91.62
75.97
93.85
94.82
81.93
98.92
39.66
69.41
95.82
69.12
53.65
85.56
32.33
98.07
98.40
96.92
64.61
91.21
94.38
96.96
92.37
92.21

NOTE. – All sources can be found in Chapter 3.
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Appendix D: Country level indicators used in the
analysis for Chapter 3
Country
Belgium
Bulgaria
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Ireland
Israel
Latvia
Netherlands
Norway
Poland
Portugal
Russia
Slovakia
Slovenia
Spain
Sweden
Switzerland
United Kingdom

Tracking
1.041
-0.075
1.671
-0.930
-0.930
-0.477
1.789
-0.477
1.297
-0.128
-0.127
-0.477
0.971
-1.078
-0.043
-0.043
-0.25
1.059
0.764
-0.803
-1.058
-0.024
-1.078

Vocational
orientation
0.945
0.623
1.744
0.455
0.737
0.393
0.887
-0.306
-0.700
-0.354
-0.269
-0.184
1.260
0.885
0.296
-0.442
0.102
1.492
1.056
-0.001
0.686
1.078
0.467

Labor Market
Coordination
0.692
-0.208
-0.689
0.947
1.219
-0.778
0.076
0.109
-0.782
0.334
-0.205
-0.893
0.028
0.741
-0.824
0.023
0.674
-0.388
0.239
-0.347
0.750
-0.040
-0.678

SOURCE. – Author’s calculations using official data from the OECD
(2004), Cazes and Nesporova (2004), and Visser (2011). See Appendix A for
more information on the indicators of educational systems.
NOTE. – The countries in italics are not used for the supplementary analyses
with older European Social Survey data (Appendix E).
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ES-ISCED V2 * Tracking

ES-ISCED IV/V1 * Tracking

ES-ISCED IIIa * Tracking

ES-SCED I/II * Tracking
ES-ISCED IIIb * Tracking

Cross level Interactions
Years of education * Tracking

Labor market coordination

Level of vocational orientation

Country Level
Level of tracking

ES-ISCED V2

ES-ISCED IV/V1

ES-ISCED IIIa

Highest level of education
ES-SCED I/II
ES-ISCED IIIb

Years of education

Female

Individual Level
Age

Model 0
0.090***
(0.009)
-0.667***
(0.198)
0.866***
(0.042)

0.076***
(0.010)
-0.222
(0.214)
2.451***
(0.031)

Model 4

Model 5

Model 6

Model 7

Model 8

0.546
(0.743)
1.766
(1.273)
0.648
(1.132)

0.121***
(0.042)
ref.
0.476
(0.333)
2.655***
(0.402)
2.581***
(0.427)
1.371***
(0.530)

-2.141***
(0.818)

3.064**
(1.264)

3.201**
(1.365)

ref.
3.986***
(0.331)
9.778***
(0.388)
15.146***
(0.442)
24.830***
(0.545)

1.912
(1.266)
3.380***
(1.256)

ref.
4.266***
(0.464)
8.442***
(0.526)
13.205***
(0.639)
24.257***
(0.784)

0.102**
(0.044)
ref.
0.797**
(0.350)
2.232***
(0.425)
2.671***
(0.444)
1.513***
(0.554)

2.833**
(1.372)

-1.647*
(0.855)

ref.
3.993***
(0.344)
9.007***
(0.413)
14.557***
(0.449)
24.587***
(0.548)

0.090*** 0.087*** 0.092*** 0.089*** 0.091*** 0.086***
(0.009)
(0.009)
(0.009)
(0.009)
(0.009)
(0.009)
-0.665*** -0.610*** -0.639*** -0.700*** -0.662*** -0.638***
(0.198)
(0.197)
(0.198)
(0.198)
(0.198)
(0.197)
0.867*** 0.839*** 0.963*** 0.872*** 0.916*** 0.857***
(0.042)
(0.042)
(0.063)
(0.044)
(0.064)
(0.044)

Model 3

ref.
ref.
ref.
ref.
3.851*** 3.834*** 4.074*** 4.136***
(0.328)
(0.328)
(0.340)
(0.464)
10.080*** 10.059*** 9.016*** 8.562***
(0.381)
(0.381)
(0.403)
(0.525)
15.025*** 15.003*** 14.686*** 12.967***
(0.416)
(0.416)
(0.417)
(0.629)
24.862*** 24.842*** 24.764*** 23.953***
(0.519)
(0.519)
(0.519)
(0.775)

Model 2

Model 1
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Model 2

Model 3

Appendix E continued
Model 4

Model 5
-0.163
(0.126)
ref.
-0.181
(0.528)
2.326***
(0.593)
3.397***
(0.785)
1.460
(0.974)

Model 7 Model 8
-0.065
(0.081)
ref.
-0.195
(0.530)
2.028***
(0.595)
3.215***
(0.787)
0.850
(0.979)
-0.191*** -0.224*** -0.152**
(0.073)
(0.074)
(0.076)
ref.
ref.
ref.
1.284** 1.214**
1.383**
(0.561)
(0.564)
(0.588)
-2.542*** -2.363*** -1.466**
(0.649)
(0.652)
(0.683)
-0.683
-0.775
0.590
(0.732)
(0.735)
(0.761)
0.455
0.553
1.125
(0.898)
(0.903)
(0.935)

Model 6

43.325*** 7.794*** 19.014*** 17.849*** 19.558*** 17.107*** 18.989*** 17.704*** 19.310***
(0.733)
(0.862)
(0.968)
(1.065)
(0.938)
(1.156)
(0.969)
(1.147)
(0.943)
7.81***
4.48***
7.44***
5.50***
6.36***
5.53***
7.13*** 5.28***
6.01***
(1.476)
(0.856)
(1.388)
(1.033)
(1.192)
(1.040)
(1.332)
(0.995)
(1.127)
257.59*** 184.97*** 156.95*** 156.95*** 155.35*** 156.45*** 156.15*** 155.69*** 155.01***
(1.428)
(1.026)
(0.870)
(0.870)
(0.861)
(0.867)
(0.866)
(0.863)
(0.859)
0.029
0.024
0.045
0.034
0.039
0.034
0.044
0.033
0.037
136,621
131,227
128,563
128,559
128,393
128,506
128,475 128,420
128,354
16,279
16,279
16,279
16,279
16,279
16,279
16,279
16,279
16,279
15
15
15
15
15
15
15
15
15

Model 1

SOURCE. – Author’s calculations using the ESS of 2006.
NOTE. – Dependent variable is ISEI. Standard errors are listed in brackets under coefficients.
* p<0.10, ** p<0.05, *** p<0.01

ICC (countries)
-2LL
N (countries)
N (individuals)

σ2e

2

σ u (countries)

Constant

ES-SCED V2 * Coordination

ES-SCED IV/V1 * Coordination

ES-SCED IIIa * Coordination

ES-SCED I/II * Coordination
ES-SCED IIIb * Coordination

Years of education * Coordination

ES-SCED V2 * Vocational

ES-SCED IV/V1 *Vocational

ES-SCED IIIa * Vocational

ES-SCED I/II * Vocational
ES-SCED IIIb * Vocational

Years of education * Vocational

Model 0
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Appendix F: Replication of Chapter 5 analyses with
EU-SILC data
Appendix F1: Random intercept models for absolute educational position with the
natural logarithm of gross earnings as dependent variable (EU-SILC 2009)
Individual level
Country dummies
Years of education

Model 0

Model 1

Model 2

Model 3

yes

yes
0.053***
(0.000)

yes
0.067***
(0.001)

yes
0.024***
(0.004)

1.003***
(0.207)

0.438*
(0.224)
0.084**
(0.036)
0.288***
(0.015)
-2.303***
(0.156)

-0.116***
(0.008)

-0.068***
(0.011)
-0.004**
(0.002)
-0.017***
(0.001)
0.146***
(0.008)

7.992***
(0.044)
0.003***
(0.000)
0.312***
(0.001)
0.010
183,490
433
109,330

8.612***
(0.070)
0.002***
(0.000)
0.311***
(0.001)
0.009
183,387
433
109,330

Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita
Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Years of education
Growth in GDP * Years of education
Patents * Years of education
% secondary sector * Years of education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

10.126***
(0.027)
0.012***
(0.001)
0.448***
(0.001)
0.026
223,322
433
109,330

8.016***
(0.023)
0.003***
(0.000)
0.313***
(0.001)
0.010
183,696
433
109,330

SOURCE. – Author´s calculations using EU-SILC 2009.
NOTE. – Standard errors in brackets. These results in model 1, 2 and 3 are controlled for gender, marital status,
normal hours in a working week, experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01
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Appendix F2: Random intercept models for relative educational position with the
natural logarithm of gross earnings as dependent variable (EU-SILC 2009)
Individual level
Country dummies
Years of education

Model 0

Model 1

Model 2

Model 3

yes

yes
0.720***
(0.006)

yes
0.679***
(0.014)

yes
0.445***
(0.046)

-0.416**
(0.157)

-0.368**
(0.160)
0.041**
(0.020)
0.078***
(0.010)
-0.347***
(0.102)

0.369***
(0.115)

0.427***
(0.143)
-0.040
(0.029)
-0.190***
(0.010)
1.024***
(0.108)

8.674***
(0.038)
0.002***
(0.000)
0.309***
(0.001)
0.012
182,362
433
109,330

8.729***
(0.049)
0.002***
(0.000)
0.309***
(0.001)
0.012
182,287
433
109,330

Country-graduation cohort
% Tertiary enrollment
Growth in GDP per capita
Number of patents per million persons
% employed in secondary sector
Cross-level interactions
% Tertiary enrollment * Years of education
Growth in GDP * Years of education
Patents * Years of education
% secondary sector * Years of education
Constant
σ2u (graduation cohort)
σ2e
ICC (graduation cohort)
-2LL
N (graduation cohort)
N (individuals)

10.126***
(0.027)
0.012***
(0.001)
0.448***
(0.001)
0.011
223,322
433
109,330

8.602***
(0.020)
0.002***
(0.000)
0.309***
(0.001)
0.013
182,376
433
109,330

SOURCE. – Author´s calculations using EU-SILC 2009.
NOTE. – Standard errors in brackets. These results in model 1, 2 and 3 are controlled for gender, marital status,
normal hours in a working week, experience, and experience squared.
* p<0.10, ** p<0.05, *** p<0.01
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Appendix G: Mean cohort data by country

Country
Australia
Austria
Belgium
Bulgaria
Canada
Cyprus
Czech Republic
Denmark
Finland
France
Germany
Hungary
Ireland
Israel
Italy
Japan
Latvia
Netherlands
New Zealand
Norway
Poland
Portugal
Russia
Slovakia
Slovenia
Spain
Sweden
Switzerland
United Kingdom
United States

% Tertiary Growth in GDP Number of patents % employed in
enrollment
per capita
per million persons secondary sector
0.072
0.158
1.145
0.337
0.079
0.223
1.199
0.388
0.109
0.154
0.716
0.337
0.089
0.001
0.168
0.362
0.120
0.151
1.189
0.277
0.029
0.178
0.073
0.286
0.061
0.162
0.555
0.457
0.113
0.171
1.026
0.293
0.126
0.176
0.832
0.318
0.108
0.153
0.541
0.329
0.068
0.188
3.593
0.509
0.052
0.127
0.299
0.389
0.067
0.192
0.652
0.276
0.101
0.178
0.762
0.307
0.066
0.165
0.429
0.383
0.089
0.251
1.569
0.328
0.091
0.177
0.415
0.270
0.107
0.174
0.769
0.323
0.070
0.145
1.214
0.328
0.080
0.182
1.193
0.308
0.066
0.127
0.187
0.347
0.058
0.181
0.168
0.323
0.103
0.111
0.373
0.281
0.063
0.150
0.589
0.462
0.090
0.219
0.171
0.227
0.107
0.190
0.213
0.332
0.105
0.149
1.371
0.342
0.075
0.169
1.921
0.372
0.077
0.159
0.793
0.375
0.164
0.137
0.513
0.288

NOTE. – The shown country averages are calculated by giving each graduation cohort equal
weight.
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Interaction
skills

Technical skills

Physical ability

Eigenvalue: 2.10
Cronbach’s α: 0.72

How often does the following job characteristics appear in your
job?(0=never, 1=sometimes, 2=often)
1) Having contact to customers, clients, patients.
2) Notifying /communicating difficult issues in an intelligible
to all way.

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)
1) Dealing with people.
2) Instructing, training or teaching people, individually or in
groups.
3) Persuading or influencing others.
4) Counselling, advising or caring for customers or clients.
5) Listening carefully to colleagues.
6) Working with a team of people.

Eigenvalue: 1.19
Cronbach’s α: 0.61

How often does it appear that (0=never, 1=sometimes, 2=often)
1) You feel being part of a team.

Eigenvalue: 1.20
Cronbach’s α: 0.70

Eigenvalue: 0.94
Cronbach’s α: 0.74

2)

How often does the following task appear in your job?(0=never,
1=sometimes, 2=often)
3) Operating, controlling machines.

Do you require the following skills in your job (0=no, 1=basic skills,
2= specialized skills)
1) Manual/craft skills.
2) Technical skills.

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)

Skill or accuracy in using your hands or fingers (for example
to mend, repair, assemble, construct or adjust things).
Knowledge of how to use or operate tools, equipment or
machinery.

Eigenvalue: 1.33
Cronbach’s α: 0.75

Eigenvalue: 1.38
Cronbach’s α: 0.86

1)

How often appear the following condition to you (0= never, 1= rarely,
2=sometimes, 3=frequently)
1) Work standing up.
2) Carry heavy stocks of more than 20kg (men), 10 kg
(women).
3) Working crouched down, kneed, reclined, overarm.

Germany

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)
1) Physical strength (for example, to carry, push or pull heavy
objects).
2) Physical stamina (to work for long periods on physical
activities).

United Kingdom

Appendix H: Overview of occupational skills controls
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Complex
mental
processing

Basic
mathematical
skills

Presentation
skills

How often appear the following tasks to you (0= never, 1= rarely,
2=sometimes, 3=frequently)
1) You are confronted with new problems that remain to be
understood.
2) Process optimization or trying out new things
3) You are asked to do things you haven’t learned yet or aren’t
proficient in.
4) There are diverse processes and job tasks which you
have to keep an eye on simultaneously.

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)
1) Working out the cause of problems or faults.
2) Thinking of solutions to problems.
3) Analysing complex problems in depth.
4) Planning the activities of others.
5) Thinking ahead.

Eigenvalue: 2.37
Cronbach’s α: 0.81

As there is only one variable the average score per occupation was
taken.

Eigenvalue: 1.38
Cronbach’s α: 0.87

Eigenvalue: 2.34
Cronbach’s α: 0.77

How often does the following job characteristics appear in your
job?(0=never, 1=sometimes, 2=often)
5) Having to react to and solving unforeseeable problems.
6) Recognizing and closing own knowledge gaps.

Do you require the following skills in your job (0=no, 0.5=basic
skills, 1= specialized skills)
1) Mathematical, statistical skills

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)
1) Adding, subtracting, multiplying or dividing numbers.
2) Calculations using decimals, percentages or fractions.

How often does the following job characteristics appear in your
job?(0=never, 1=sometimes, 2=often)
2) Speechmaking, giving talks.
Eigenvalue: 0.88
Cronbach’s α: 0.46

Writing short documents.
Writing long documents with correct spelling and grammar.
Making speeches or presentations.

Do you require the following skills in your job (0=no, 1=basic
skills, 2= specialized skills)
1) German language skills, writing, spelling

Eigenvalue: 1.51
Cronbach’s α: 0.81

1)
2)
3)

How important is… (0=not at all important, 1=not very important,
2=fairly important, 3=very important, 4= essential)

Appendix H continued

Appendices

161

162

Appendix I: Individual level covariates

0.017***
-0.000***
0.013***
-0.518***
ref
-0.000
0.006**
0.006***
0.004
0.011***
0.017***

Experience
Experience squared
Normal hours in workweek
Part time

Experience * Highest level education
Experience * No qualification
Experience * Other qualification
Experience * Below NVQ level 2
Experience * NVQ level 2
Experience * Trade apprenticeships
Experience * NVQ level 3
Experience * NVQ level 4 and above

(0.002)
(0.002)
(0.002)
(0.003)
(0.002)
(0.002)

(0.002)
(0.000)
(0.000)
(0.010)

(0.026)
(0.025)
(0.024)
(0.035)
(0.023)
(0.023)
(0.001)

ref.
-0.000
0.006**
0.006***
0.004
0.011***
0.017***

0.017***
-0.000***
0.013***
-0.517***

ref.
0.053*
-0.036
-0.022
0.058
-0.020
-0.015
0.020***

ref
0.054*
-0.035
-0.021
0.059
-0.020
-0.012
0.020***

Highest level of education
No qualification
Other qualifications
Below NVQ level 2
NVQ level 2
Trade apprenticeships
NVQ level 3
NVQ level 4 and above
Years of schooling

(0.002)
(0.002)
(0.002)
(0.003)
(0.002)
(0.002)

(0.002)
(0.000)
(0.000)
(0.010)

(0.026)
(0.025)
(0.024)
(0.035)
(0.023)
(0.023)
(0.001)

(0.007)
(0.009)
(0.012)

ref.
-0.014*
-0.066***
-0.044***

ref
-0.014*
-0.067***
-0.044***

Female
Married
Children in home
Ethnic minority
Country of residence
England
Scotland
Wales
Northern Ireland
(0.007)
(0.009)
(0.012)

Model 2
b
se
-0.773***
(0.028)
0.059***
(0.005)
0.023***
(0.005)
-0.039***
(0.007)

Model 1
b
se
-0.775*** (0.028)
0.059*** (0.005)
0.023*** (0.005)
-0.039*** (0.007)

ref.
-0.000
0.006**
0.006***
0.004
0.011***
0.017***

0.017***
-0.000***
0.013***
-0.517***

ref.
0.052*
-0.037
-0.024
0.058
-0.022
-0.018
0.020***

ref.
-0.013*
-0.066***
-0.044***

(0.002)
(0.002)
(0.002)
(0.003)
(0.002)
(0.002)

(0.002)
(0.000)
(0.000)
(0.010)

(0.026)
(0.025)
(0.024)
(0.035)
(0.023)
(0.023)
(0.001)

(0.007)
(0.009)
(0.012)

Model 3
b
se
-0.775*** (0.028)
0.059*** (0.005)
0.023*** (0.005)
-0.039*** (0.007)

Appendix I1: Individual level covariates of the mulitlevel regressions for the UK
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ref
0.024**
0.051***
0.052**
ref
-0.010
-0.002
-0.002
-0.048**
-0.014
0.006
-0.059***
-0.041***
0.032***
-0.001
0.021***
0.482***
-0.007***
0.000***

Female * Country of residence
Female * England
Female * Scotland
Female * Wales
Female * Northern Ireland

Female * Highest level education
Female * No qualification
Female * Other qualification
Female * Below NVQ level 2
Female * NVQ level 2
Female * Trade apprenticeships
Female * NVQ level 3
Female * NVQ level 4 and above

Female * Married
Female * Children in home
Female * Ethnic minority
Female * Years of education
Female * Normal hours in workweek
Female * Part time
Female * Experience
Female * Experience sq.

(0.006)
(0.006)
(0.010)
(0.001)
(0.000)
(0.012)
(0.001)
(0.000)

(0.013)
(0.012)
(0.012)
(0.018)
(0.012)
(0.012)

(0.009)
(0.012)
(0.016)

(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)

-0.059***
-0.041***
0.033***
-0.001
0.021***
0.481***
-0.007***
0.000***

ref.
-0.010
-0.002
-0.002
-0.048**
-0.015
0.005

ref.
0.024**
0.050***
0.052**

ref.
0.000
-0.000**
-0.000**
-0.000
-0.000***
-0.000***

(0.006)
(0.006)
(0.010)
(0.001)
(0.000)
(0.012)
(0.001)
(0.000)

(0.013)
(0.012)
(0.012)
(0.018)
(0.012)
(0.012)

(0.009)
(0.012)
(0.016)

(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)

Model 2

-0.059***
-0.042***
0.033***
-0.001
0.021***
0.480***
-0.007***
0.000***

ref.
-0.010
-0.002
-0.001
-0.048**
-0.014
0.007

ref.
0.024**
0.050***
0.052**

(0.006)
(0.006)
(0.010)
(0.001)
(0.000)
(0.012)
(0.001)
(0.000)

(0.013)
(0.012)
(0.012)
(0.018)
(0.012)
(0.012)

(0.009)
(0.012)
(0.016)

(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)

Model 3
ref.
0.000
-0.000**
-0.000**
-0.000
-0.000***
-0.000***

NOTE. – Standard errors in brackets. The shown estimates are the individual covariates belonging to Table 5.5.
* p<0.05, ** p<0.01, *** p<0.001

ref
0.000
-0.000**
-0.000**
-0.000
-0.000***
-0.000***

Experience sq.* Highest level education
Experience sq. * No qualification
Experience sq. * Other qualification
Experience sq. * Below NVQ level 2
Experience sq. * NVQ level 2
Experience sq. * Trade apprenticeships
Experience sq. * NVQ level 3
Experience sq. * NVQ level 4 and above

Model 1
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Appendix I2: Individual level covariates of the mulitlevel regressions for Germany
Female
Married
Children in home
Ethnic minority
Former East Germany

Model 1
b
se
-0.517*** (0.019)
0.156*** (0.004)
0.059*** (0.003)
-0.083*** (0.010)
-0.310*** (0.004)

Model 2
b
se
-0.518*** (0.019)
0.156*** (0.004)
0.059*** (0.003)
-0.082*** (0.010)
-0.310*** (0.004)

Model 3
b
se
-0.519*** (0.019)
0.156*** (0.004)
0.059*** (0.003)
-0.083*** (0.010)
-0.310*** (0.004)

Highest level of education
CASMIN 1abc
CASMIN 2ab
CASMIN 2c
CASMIN 3a
CASMIN 3b
Years of schooling

ref.
0.025**
0.029*
0.141***
0.105***
0.008***

(0.010)
(0.012)
(0.014)
(0.012)
(0.000)

ref.
0.025**
0.028*
0.136***
0.099***
0.008***

(0.010)
(0.012)
(0.014)
(0.012)
(0.000)

ref.
0.025**
0.027*
0.136***
0.098***
0.008***

(0.010)
(0.012)
(0.014)
(0.012)
(0.000)

Experience
Experience squared
Normal hours in workweek
Part time

0.019***
-0.000***
0.010***
-0.267***

(0.001)
(0.000)
(0.000)
(0.009)

0.019***
-0.000***
0.010***
-0.268***

(0.001)
(0.000)
(0.000)
(0.009)

0.019***
-0.000***
0.010***
-0.269***

(0.001)
(0.000)
(0.000)
(0.009)

Experience * Highest level education
Experience * CASMIN 1abc
Experience * CASMIN 2ab
Experience * CASMIN 2c
Experience * CASMIN 3a
Experience * CASMIN 3b

ref.
0.002*
0.007***
0.006***
0.017***

ref.
ref.
(0.001) 0.002* (0.001) 0.002*
(0.001) 0.007*** (0.001) 0.007***
(0.002) 0.006*** (0.002) 0.006***
(0.001) 0.018*** (0.001) 0.018***

(0.001)
(0.001)
(0.002)
(0.001)

Experience sq. * Highest level education
Experience sq. * CASMIN 1abc
ref.
Experience sq. * CASMIN 2ab
-0.000***
Experience sq. * CASMIN 2c
-0.000***
Experience sq. * CASMIN 3a
-0.000***
Experience sq. * CASMIN 3b
-0.000***

(0.000)
(0.000)
(0.000)
(0.000)

Female * Highest level education
Female * CASMIN 1abc
Female * CASMIN 2ab
Female * CASMIN 2c
Female * CASMIN 3a
Female * CASMIN 3b

ref.
ref.
(0.006) 0.015* (0.006) 0.015* (0.006)
(0.009) 0.024** (0.009) 0.024** (0.009)
(0.011) -0.005 (0.011) -0.005 (0.011)
(0.009) 0.004 (0.009) 0.004 (0.009)

Female * Married
Female * Children in home
Female * Ethnic minority
Female * Former East Germany
Female * Years of education
Female * Normal hours in workweek
Female * Part time
Female * Experience
Female * Experience sq.

ref.
0.015*
0.023**
-0.006
0.003
-0.300***
-0.075***
0.058***
0.168***
0.002*
0.010***
0.192***
-0.001
0.000

(0.005)
(0.005)
(0.016)
(0.006)
(0.001)
(0.000)
(0.011)
(0.001)
(0.000)

ref.
-0.000***
-0.000***
-0.000***
-0.000***

-0.300***
-0.075***
0.058***
0.168***
0.002*
0.010***
0.193***
-0.001
0.000

(0.000)
(0.000)
(0.000)
(0.000)

(0.005)
(0.005)
(0.016)
(0.006)
(0.001)
(0.000)
(0.011)
(0.001)
(0.000)

ref.
-0.000***
-0.000***
-0.000***
-0.000***

-0.300***
-0.075***
0.059***
0.168***
0.002*
0.010***
0.194***
-0.001
0.000

(0.000)
(0.000)
(0.000)
(0.000)

(0.005)
(0.005)
(0.016)
(0.006)
(0.001)
(0.000)
(0.011)
(0.001)
(0.000)

NOTE. – Standard errors in brackets. The shown estimates are the individual covariates belonging to Table 5.6.
* p<0.05, ** p<0.01, *** p<0.001
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Inleiding
Individuen met een hogere opleiding hebben, gemiddeld genomen, een hoger
inkomen, een hogere beroepsstatus, een meer stabiele carrière en een kleinere kans op
werkloosheid (voor een overzicht zie Card 1999; Hout 2012). Bovendien is het effect van
onderwijs op verschillende arbeidsmarktuitkomsten in de afgelopen decennia alleen
maar sterker geworden (Goldin en Katz 2008). Dit proefschrift gaat over deze positieve
relatie tussen onderwijs en succes in de arbeidsmarkt. Dat onderwijs een positief
effect heeft op arbeidsmarktuitkomsten is geen nieuwe bevinding: al in het begin
van de vorige eeuw werd dit verband empirisch aangetoond (Glick en Miller 1956).
Onderzoek naar de relatie tussen onderwijs en arbeidsmarkt heeft zich sindsdien wel
sterk ontwikkeld, en diverse onderzoekstradities focussen op verschillende aspecten
van deze relatie.
Er is bijvoorbeeld een groot aantal studies die laten zien dat de sterkte van het
‘onderwijs-effect’ verschilt tussen institutionele contexten van landen (Maurice,
Sellier en Silvestre 1986; Shavit en Müller 1998). Een bekende bevinding in dit veld
is dat de kans op werkloosheid kleiner wordt naarmate een onderwijssysteem meer
beroepsgericht is (Shavit en Müller 2000). Onderwijs betaalt zich in elk land uit, echter,
de sterkte van het effect is afhankelijk van context: instituties in het onderwijssysteem
en de arbeidsmarkt beïnvloeden de relatie tussen onderwijs en arbeidsmarktsucces.
Andere onderzoekers zijn niet zozeer geïnteresseerd in de sterkte van het onderwijseffect, maar richten zich meer op de vraag waarom onderwijs een positief effect heeft op
opbrengsten in de arbeidsmarkt. Een eerste verklaring, die vooral in de economische
wetenschap dominant is, is dat individuen in onderwijs vaardigheden vergaren, en dat
deze vaardigheden zich uitbetalen in de arbeidsmarkt (Becker 1964). Een alternatieve
uitleg is dat onderwijs vooral loont omdat het een effectief signaal is aan werkgevers
(Spence 1975) of omdat in onderwijs klasse-ongelijkheidheden worden gereproduceerd
(Bourdieu en Passeron 1977; Collins 1979).
Deze twee velden, onderzoek naar landverschillen in de sterkte van het onderwijseffect en onderzoek naar de reden waarom onderwijs zich uitbetaalt, hebben zich
grotendeels afzonderlijk van elkaar ontwikkeld (maar zie Van de Werfhorst 2011a,
2011b; Matković and Kogan 2012). Sociale wetenschappers die de relatie tussen
instituties en de sterkte van het onderwijs-effect bestuderen hebben het zelden over
waarom onderwijs een positief effect heeft. Tegelijkertijd gaat het onderzoek dat zich
richt op verschillende verklaringen voor het onderwijs-effect voorbij aan de invloed
van land-specifieke instituties op het mechanisme via welke onderwijs zich uitbetaalt
in de arbeidsmarkt.
Dit proefschrift probeert dit hiaat te vullen, en heeft als centrale vraag of de reden
waarom onderwijs een positief effect heeft op succes in de arbeidsmarkt beïnvloedt
wordt door de institutionele context. De primaire propositie van deze studie is dat
dit het geval is; er is niet één mechanisme dat volledig verklaart waarom onderwijs
loont. Meerdere theorieën geven een goede verklaring voor het onderwijs-effect,
en het belang van elke verklaring is afhankelijk van de context. Alvorens we een
uitvoerige samenvatting geven van de centrale bevindingen, gaan we dieper in op (1)
de verschillende mechanismen die onderscheiden in dit proefschrift, (2) de relatie
tussen onderwijssystemen en arbeidsmarktinstituties en deze mechanismen en (3) de
empirische designs die gebruikt zijn.
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Drie mechanismen
Waarom hebben mensen met een hogere opleiding gemiddeld genomen hogere
opbrengsten in de arbeidsmarkt? Er zijn veel theorieën die verschillende antwoorden
geven op deze vraag (voor een overzicht zie Bills 2003). In dit proefschrift vatten
we deze theorieën samen in drie mechanismen: (1) het productiviteits-verhogende
vaardigheden mechanisme, (2) het positioneel goed mechanisme en (3) het sociale
uitsluiting mechanisme. Alle drie worden ze kort besproken.
Een eerste idee is dat onderwijs een positief effect heeft op arbeidsmarktsucces
omdat individuen in het onderwijs vaardigheden leren die hun productiever maakt.
Werkgevers belonen productiviteit, en dus hebben individuen met een hogere
opleiding bijvoorbeeld een hoger loon. Deze verklaring is sterk gerelateerd aan de
menselijk kapitaal theorie: door deel te nemen aan onderwijs investeren individuen
in hun menselijk kapitaal (Becker 1964). De vaardigheden die individuen in het
onderwijs vergaard hebben worden door werkgevers ‘gekocht’ in de arbeidsmarkt: des
te meer vaardigheden iemand heeft, des te hoger de prijs die de werkgever betaald.
Iedereen met dezelfde hoeveelheid vaardigheden krijgt dus een even hoge beloning
in de arbeidsmarkt. We noemen dit eerste brede idee het productiviteits-verhogende
vaardigheden mechanisme. Dit mechanisme is gestoeld op twee assumpties: (1)
onderwijs voorziet individuen van vaardigheden die hun productiviteit verhoogd en
(2) werkgevers belonen op basis van productiviteit.
In tegenstelling tot het productiviteits-verhogende vaardigheden mechanisme zijn
er veel theorieën die beargumenteren dat onderwijs individuen niet direct productief
maakt. Een veronderstelling in het productiviteits-verhogende vaardigheden
mechanisme is dat werkgevers complete informatie hebben over hoe productief een
werknemer is. Volgens sommige onderzoekers is dit onzin: werkgevers weten helemaal
niet hoe productief een toekomstig werknemer is, werkgevers gebruiken onderwijs
vooral om werknemers te ‘screenen’ (Arrow 1973). Werkzoekenden met een hoog
diploma zenden een beter signaal naar werkgevers dan werkzoekenden met een laag
diploma, en krijgen daarom hogere beloningen in de arbeidsmarkt (Spence 1973).
Productiviteit is volgens deze auteurs niet verbonden aan een individu maar aan
een baan: werknemers zijn niet direct productief, maar worden dat naarmate ze
langer een baan hebben. Onderwijs speelt hierin een belangrijke rol: als individuen
meer onderwijs hebben genoten hebben ze minder ‘on-the-job’ training nodig om
productief te worden. Dit maakt dat onderwijs alleen een relatieve waarde heeft:
diegene die relatief aan andere werkzoekenden het hoogst opgeleid, zendt het beste
signaal uit en wordt veronderstelt het minste training nodig te hebben. Thurow (1975)
gebruikt hiervoor de analogie van een wachtrij waarin werkzoekenden op basis van
hun opleidingsniveau staan gesorteerd. Werkgevers kiezen altijd degene die vooraan in
de rij staat. Het maakt onderwijs tot een positioneel goed – een universitair diploma
is meer waard als jij de enige bent met zo’n diploma. Het tweede mechanisme noemen
we daarom het positioneel goed mechanisme. Dit mechanisme is gebaseerd op twee
assumpties: (1) onderwijs is een signaal van trainbaarheid en (2) werkgevers willen
trainingskosten minimaliseren en kiezen daarom altijd voor degene met relatief de
hoogste opleiding.
Tot slot zijn er veel sociologische theorieën die stellen dat onderwijs zich uitbetaalt
op de arbeidsmarkt omdat het een uitsluitingsmechanisme is. Sociale uitsluiting
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is het proces waarbij groepen hun positie proberen te versterken door anderen
toegang tot een gunstige positie te ontzeggen (Weber [1922] 1978). Groepen zetten
barrières op om mensen uit te sluiten, waardoor alleen ‘insiders’ de kans krijgen om
bepaalde praktijken uit te voeren. Volgens deze theorieën is onderwijs één van de
belangrijkste barrières: alleen met een diploma heb je toegang tot bepaalde posities in
de arbeidsmarkt. Onderwijs betaalt zich dus vooral uit omdat diploma’s functioneren
als ‘credentials,’ die toegang geven tot gesloten groepen. Maar wat zijn deze groepen
dan precies? In dit proefschrift richten we ons vooral op hoe beroepsgroepen diploma’s
gebruiken in processen van uitsluiting (Weeden 2002). Door diploma’s te vereisen voor
het uitvoeren van bepaalde beroepen wordt er een kunstmatige schaarste gecreëerd.
Deze artificiële inperking van het aanbod van diensten creëert ‘rents,’ een surplus aan
inkomen dat verkregen wordt door het beschikken over een positie, onafhankelijk
van iemands vaardigheden (Sørensen 1996). Werknemers in beroepen die alleen
uitgevoerd mogen worden wanneer iemand een diploma bezit vergaren dus van zulke
rents. Onderwijs betaalt zich uit in de arbeidsmarkt omdat diploma’s toegang verlenen
tot gesloten beroepen. Deze ideeën en theorieën worden samengevat in het derde en
laatste mechanisme: het sociale uitsluiting mechanisme. Dit mechanisme is gestoeld
op twee assumpties: (1) de opbrengsten van onderwijs in de arbeidsmarkt zijn niet
gerelateerd aan productiviteit en (2) onderwijs betaalt zich uit omdat het toegang geeft
tot, en de opbrengsten verhoogd voor, gesloten beroepen.
Deze mechanismen geven drie verschillende verklaringen voor het positieve effect
dat onderwijs heeft op arbeidsmarktsucces. Toch zijn er ook een aantal overeenkomsten:
zowel het productiviteits-verhogende vaardigheden als het positioneel goed mechanisme
benadrukken dat individuen productief kunnen geraken in het onderwijs. Echter, het
positioneel goed mechanisme stelt wel dat het niet zozeer om direct productiviteit gaat,
maar meer om het verminderen van toekomstige trainingen. Op eenzelfde manier
kennen het sociale uitsluiting en positioneel goed mechanisme belang toe diploma’s,
respectievelijk als uitsluitingsmechanisme of als signaal. Tegelijkertijd verschillen
beiden mechanismes ook van elkaar: terwijl het positioneel goed mechanisme sterk de
nadruk legt op het belang van het relatieve onderwijsniveau is dit niet het geval voor
het sociale uitsluitings mechanisme.

De relatie tussen instituties en de mechanismen
In de vorige paragraaf zijn drie mechanismen uitgezet die allen een verschillende verklaring
geven voor het positieve effect dat onderwijs heeft op arbeidsmarktuitkomsten. De
kernvraag van dit proefschrift is nu of de verklaringskracht van deze drie mechanismen
afhankelijk is van institutionele context. In dit proefschrift richten we ons op twee
typen instituties: onderwijssystemen en arbeidsmarktinstituties. De belangrijkste
hypothesen omtrent de relatie tussen instituties en mechanismen worden in deze
sectie besproken.
Het onderwijssysteem en de drie mechanismen
Er zijn veel manieren waarop verschillende aspecten van onderwijssystemen geanalyseerd
kunnen worden. Hier volgen we de stratificatiesociologie en onderscheiden we
onderwijssystemen op twee dimensies: (1) de mate van differentiatie en (2) de mate
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van beroepsgerichtheid. De mate van differentiatie van onderwijssystemen geeft aan in
hoeverre leerlingen gesorteerd worden in verschillende onderwijsprogramma’s, waarbij
het helder is wat het hoge en wat het lage onderwijsprogramma is (Allmendinger
1989). In het sterk gedifferentieerde onderwijssysteem van Nederland worden
kinderen bijvoorbeeld vanaf hun twaalfde in verschillende onderwijsprogramma’s
geplaatst (VMBO, HAVO of VWO), terwijl er in de Verenigde Staten (VS) maar
weinig gedifferentieerd wordt: tot hun zestiende jaar volgen alle leerlingen high school.
De mate van beroepsgerichtheid, ten tweede, geeft aan hoe specifiek het onderwijs is
dat gegeven wordt in een onderwijssysteem. Wordt er sterk beroepsgericht onderwijs
gegeven, waarbij leerlingen werk en scholing combineren in een duaal systeem (zoals
bijvoorbeeld in Duitsland), of is het onderwijs meer algemeen (zoals bijvoorbeeld in
de VS)?
We anticiperen dat zowel de mate van differentiatie als de mate van
beroepsgerichtheid van onderwijssystemen invloed hebben op de verklaringskracht
van verschillende mechanismen. Een eerste verwachting is dat het productiviteitsverhogende vaardigheden mechanisme belangrijker is wanneer onderwijssystemen
leerlingen voorzien van beroepsgerichte vaardigheden. Juist in deze systemen worden
leerlingen onderwezen in specifieke vaardigheden, die veel directer gerelateerd zijn aan
latere productiviteit op de werkvloer (Van de Werfhorst 2011b).
Een tweede verwachting is dat diploma’s beter zijn in het beperken van de toegang
tot verschillende beroepen wanneer de diploma’s sterk beroepsgericht zijn. Wanneer
onderwijssystemen dus meer beroepsgericht onderwijs geven, en meer beroepsgerichte
diploma’s aanbieden, zal het sociale uitsluiting mechanisme een belangrijkere verklaring
zijn voor het onderwijs-effect in de arbeidsmarkt. Ook de mate van differentiatie
speelt hier een rol: in sterk gedifferentieerde onderwijssystemen is er een grotere
variatie aan diploma’s die de toegang tot beroepen kunnen limiteren. We verwachten
dus dat zowel het productiviteits-verhogende én het sociale uitsluiting mechanisme
meer verklaringskracht hebben in meer beroepsgerichte en gedifferentieerde
onderwijssystemen.
Een derde verwachting is dat het sociale uitsluiting mechanisme meer
verklaringskracht heeft wanneer diploma’s verkregen worden in een leerlingwezen.
Een leerlingwezen is een specifieke vorm van beroepsgericht onderwijs, waar niet
alleen beroepsgerichte vaardigheden worden gedoceerd, maar leerlingen tegelijkertijd
werkervaring op doen bij werkgevers. Juist doordat leerlingen verplicht zijn stage te
lopen bij werkgevers, is het leerlingwezen ideaal om artificiële restricties op te leggen
aan het aantal mensen die een beroep uit kunnen voeren (Parkin 1974: 13).
Het onderwijssysteem wordt ook verwacht een grote invloed te hebben op de
verklaringskracht van het positioneel goed mechanisme. Echter, hier richt de hypothese
zich niet op cross-nationale verschillen tussen onderwijssystemen, maar meer op
veranderingen in onderwijssystemen over de tijd. In alle Westerse landen is gedurende
de tweede helft van de 20e eeuw het onderwijs geëxpandeerd: naast een toename van
de onderwijsdeelname is ook het gemiddelde niveau sterk gestegen (Schofer en Meyer
2005). We verwachten dat de expansie van onderwijs ook een invloed heeft op het
mechanisme via welke onderwijs beloont wordt in de arbeidsmarkt. Verschillende
sociologische theorieën stellen dat onderwijsexpansie leidt tot verdringing op de
arbeidsmarkt: individuen zijn in toenemende mate te hoog opgeleid voor het beroep
dat ze uitoefenen (Clogg en Shockey 1984). Doordat de link tussen onderwijs en
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arbeidsmarktposities vertroebeld, nemen werkgevers in toeneende mate de hoogst
opgeleide aan, zonder te kijken naar of het niveau van het diploma past bij de baan.
Onderwijs wordt in deze situatie meer gewaardeerd om de relatieve waarde die het
heeft. Vanuit ideeën over verdringing op de arbeidsmarkt is de verwachting dus dat
met de expansie van onderwijs verklaringskracht van het positioneel goed mechanisme
is toegenomen.
Arbeidsmarktinstituties en de drie mechanismen
Ook op de arbeidsmarkt zijn er verschillende instituties die een invloed kunnen
uitoefenen op de verklaringskracht van (één van de drie) mechanismen. Allereerst
is er de mate van coördinatie op de arbeidsmarkt. In sterk gecoördineerde
markteconomieën hebben markt-externe actoren (de overheid, vakbonden) een
grotere invloed op transacties in de markt. Loonafspraken in de door de overheid,
vakbonden en werkgevers opgestelde collectieve arbeidsovereenkomsten (cao’s) zijn
hier een voorbeeld van; des te hoger de mate van coördinatie, des te meer worden
marktprocessen beïnvloedt door buitenaf. Dit in tegenstelling tot markteconomieën
met een lage mate van coördinatie, waar de vrije markt veel minder wordt gestuurd
door de overheid en vakbonden (Hall en Soskice 2001).
We verwachten dat de mate van coördinatie invloed heeft op het belang van
het sociale uitsluiting mechanisme. In sterk gecoördineerde markteconomieën zijn
toegangseisen tot beroepen veelal vastgelegd in cao’s, wat er voor zorgt dat diploma’s
vaker dan in niet gecoördineerde markteconomieën een wettelijke vereiste zijn voor het
praktiseren van een bepaald beroep. Dit maakt dat diploma’s in meer gecoördineerde
markteconomieën veel effectievere barrières zijn die toegang tot een beroep
belemmeren. Gecoördineerde markteconomieën worden ook vaak gekenmerkt door
sterk beroepsgericht onderwijs (Estevez-Abe, Iversen en Soskice 2001). Juist wanneer
de beroepsgerichtheid en mate van coördinatie samen gaan verwachten we dat het
sociale uitsluitings mechanisme een betere verklaring is voor het positieve onderwijseffect. De combinatie van sterk beroepsgerichte diploma’s en de wettelijke noodzaak
van die diploma’s voor het uitoefenen van een beroep vormen ideale condities voor
sociale uitsluiting.
Een tweede arbeidsmarktinstitutie die we verwachten van invloed te zijn is de
mate van technologische innovaties in een arbeidsmarkt. Wanneer markten sterk
onderhevig zijn aan technologische vernieuwing veranderen de vereiste vaardigheden
in hoog tempo: wat iemand tijdens zijn opleiding geleerd heeft kan een aantal jaar
later achterhaalde kennis zijn. Om deze reden verwachten we dat in tijden van sterke
technologische vooruitgang het positioneel goed mechanisme meer verklaringskracht
heeft. De belangrijkste reden hiervoor is dat het positioneel goed mechanisme
beargumenteert dat individuen in tijdens hun opleiding geen statische vaardigheden
vergaren (iets wat het productiviteits-verhogende vaardigheden mechanisme wel
stelt), maar dat hun trainbaarheid wordt vergroot. Juist in tijden van technologische
vernieuwing zijn werkgevers op zoek naar die werkzoekenden die relatief gezien het
snelst getraind kunnen worden voor een baan.
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Onderzoeksdesigns
In de voorgaande sectie zijn een aantal verwachtingen opgesteld omtrent de relatie
tussen instituties en mechanismen. De uitdaging ligt er in deze hypothesen empirisch
te toetsen. In dit proefschrift gebruiken we hiervoor drie verschillende empirische
designs: (1) het sheepskin design, (2) de relatieve onderwijspositie en (3) effecten van
beroepsuitsluiting. Deze drie designs worden hier kort toegelicht.
Het sheepskin design1 wordt vooral gebruikt in economische studies (Hungerford en
Solon 1987; Heywood 1991), en kijkt naar de effecten van diploma’s, netto van jaren
scholing. Volgens het productiviteits-verhogende vaardigheden mechanisme nemen
iemands vaardigheden lineair toe met elk jaar scholing. Aangezien individuen beloond
worden voor hun vaardigheden, is het de verwachting dat er geen effect is van een
diploma op arbeidsmarktopbrengsten boven op jaren scholing. Zowel het positioneel
goed als het sociale uitsluiting mechanisme veronderstellen wel dat diploma’s, netto
van jaren scholing, een positief effect hebben op arbeidsmarktuitkomsten. Diploma’s
functioneren als signaal of als middel tot sociale uitsluiting, en degene met het hoogste
diploma krijgt de hoogste opbrengsten in de arbeidsmarkt. In dit design onderzoeken
we of de sterkte van diploma-effecten verschillen tussen onderwijssystemen (mate
van differentiatie en beroepsgerichtheid) en verschillende arbeidsmarkten (mate van
coördinatie). Deze analyses werden gedaan voor 23 landen aan de hand van data van
de European Social Survey.
In het tweede design vergelijken we de relatieve met de absolute onderwijspositie.
Het productiviteits-verhogende vaardigheden mechanisme veronderstelt dat iemands
absolute onderwijspositie zijn of haar opbrengsten in de arbeidsmarkt bepaalt: twee
individuen met een gelijke opleiding hebben gelijke vaardigheden en worden dus
gelijk beloond. Het positioneel goed mechanisme, daarentegen, beargumenteert
het tegenovergestelde: het maakt niet uit hoeveel jaren scholing iemand heeft, het
gaat om zijn of haar opleidingsniveau in vergelijking tot andere werkzoekenden. Dit
verschil wordt geoperationaliseerd door het effect van een relatieve maat van scholing
(de percentielscore in de totale opleidingsverdeling) te vergelijken met een absolute
maat van scholing (jaren scholing) (zie ook Sørensen 1977; Ultee 1980; Olneck en
Kim 1989). Terwijl de eerste maat afhankelijk is van de onderwijscompositie van alle
werkzoekenden, is dat niet het geval voor de tweede maat. Dit design gebruiken we om
te onderzoeken of onderwijs met de expansie van het onderwijs en de technologische
vooruitgang in toenemende mate een positioneel goed is geworden. Deze analyses
werden gedaan voor 30 landen, in de periode tussen 1951 en 2003 aan de hand van
data van het International Social Survey Program.
Het laatste design richt zich vooral op het sociale uitsluiting mechanisme. Zoals we
al aangaven verwachten we dat dit mechanisme vooral tot uiting komt op het niveau
van beroepen: beroepsgroepen gebruiken diploma’s als barrières tot toegang. Om het
effect van sociale uitsluiting te meten is het dus belangrijk om data te verzamelen over
beroepen. We doen dit in dit proefschrift op eenzelfde manier als Weeden (2002),
die in multilevel modellen individuen nest in beroepen. Vervolgens voegen we op
het beroepsniveau informatie toe over toegangsrestricties (vereiste diploma’s, verplicht
leerlingwezen, licenties, sterkte van de vakbond). Wanneer deze indicatoren van sociale
1. Het sheepskin design heet zo omdat veel diploma’s in de VS vroeger gedrukt werden op schapenleer. Een
sheepskin effect is dan dus het effect van het diploma, netto van iemands vaardigheden.
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uitsluiting een positief effect hebben op inkomen, netto van een grote hoeveelheid
indicatoren van individuele vaardigheden en demografische kenmerken, is er sterk
bewijs dat sociale uitsluiting loont. In dit proefschrift ligt de interesse primair op de
invloed van institutionele context op de mechanismen, om deze reden onderzoeken
we sociale uitsluiting op beroepsniveau in twee sterk verschillende landen: Duitsland,
met een sterk gedifferentieerd onderwijssysteem en een gecoördineerde arbeidsmarkt,
en het Verenigd Koninkrijk, met een veel minder gedifferentieerd onderwijssysteem
en een meer liberale arbeidsmarkt. De analyses voor de effecten van beroepsuitsluiting
op inkomen zijn verricht aan de hand van grootschalige en land-specifieke
arbeidsmarktdata (de Duitse Microcensus en de Britse Labor Force Survey), gecombineerd
met nieuw vergaarde data over beroepen in beide landen.

Centrale bevindingen
Aan de hand van de bovenstaande drie designs hebben we in dit proefschrift getracht
de relatie te onderzoeken tussen institutionele context en de verklaringskracht van
mechanismen die het onderwijs-effect op arbeidsmarktuitkomsten beschrijven. De
centrale bevindingen worden per mechanisme kort besproken.
Productiviteits-verhogende vaardigheden
Allereerst was de verwachting dat productiviteits-verhogende vaardigheden
meer verklaringskracht hebben in meer gedifferentieerde en beroepsgerichte
onderwijssystemen. Aan de hand van het sheepskin design onderzochten we deze
hypothese. De resultaten van deze studie naar 23 Europese landen gaf weinig bewijs
voor deze stelling. In plaats daarvan vonden we dat de effecten van diploma’s, netto van
jaren scholing, op beroepsstatus sterker waren in landen met meer gedifferentieerde
en beroepsgerichte onderwijssystemen. Wanneer landen leerlingen sterk spreiden in
verschillende onderwijsprogramma’s en studenten meer beroepsgerichte vaardigheden
krijgen aangeleerd, zijn diploma-effecten sterker.
Deze bevinding komt overeen met eerdere studies, die laten zien dat het effect van
onderwijs sterker is in sterk gedifferentieerde en beroepsgerichte onderwijssystemen
(Shavit en Müller 1998). In een verkennende empirische studie voor dit proefschrift
vonden wij hetzelfde: het effect van scholing op verschillende arbeidsmarktuitkomsten
is sterker wanneer onderwijs in meer gedifferentieerde vorm gegeven wordt. Echter,
de resultaten van cross-nationale studie naar sheepskin effecten laat zien dat dit grotere
onderwijs-effect meer verklaard wordt door de rol van diploma’s in plaats van de mate
van menselijk kapitaal, op de traditionele manier gemeten als jaren scholing.
In onze sheepskin analyses vinden we dat in meer beroepsgerichte en gedifferentieerde
onderwijssystemen vooral beroeps-specifieke diploma’s sterkere effecten op
beroepsstatus hebben. We beargumenteren dat dit veroorzaakt wordt door sociale
uitsluiting: in zulke onderwijssystemen zijn vooral beroeps-specifieke diploma’s bij
uitstek geschikt om toegang tot hooggewaardeerde arbeidsmarktposities te reguleren.
Deze grotere rol van diploma’s in meer gedifferentieerde onderwijssystemen wordt
bevestigd door de resultaten van de studie naar effecten van beroepsuitsluiting. In
Duitsland, met een sterk gedifferentieerd onderwijssysteem, worden diploma’s vaker
gebruikt als wettelijk vereiste toegangsrestricties tot beroepen dan in het Verenigd
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Koninkrijk, waarvan het onderwijssysteem studenten vooral voorziet van algemene
vaardigheden. Een belangrijk verschil is dat in Duitsland het inkomenseffect van het
gebruik van beroepsgerichte diploma’s als toegangsrestrictie tot beroepen sterker is
dan in het Verenigd Koninkrijk.
Deze resultaten staan in contrast tot veel eerdere studies, die beargumenteren dat
beroepsgericht onderwijs studenten vooral voorziet met productiviteits-verhogende
vaardigheden, en dat dat ook de reden is dat het effect van onderwijs op verschillende
arbeidsmarktuitkomsten sterker is in sterk beroepsgerichte en gedifferentieerde
onderwijssystemen (bijvoorbeeld OECD 2010a). Aan de hand van dit proefschrift
nuanceren we dit idee: sociale uitsluiting speelt een belangrijke rol in de verklaring
van de relatie tussen onderwijs en arbeidsmarktpositie.
Positioneel goed
Het positioneel goed mechanisme is vooral bestudeerd in relatie tot onderwijsexpansie.
Onze belangrijkste bevinding was dat met de expansie van het tertiair onderwijs tussen
1951 en 2003 onderwijs in toenemende mate een positioneel goed is geworden. Aan
de hand van data van de ISSP onderzochten we voor 30 landen over een periode van
meer dan 50 jaar de effecten van een absolute en een relatieve maat van onderwijs op
inkomen. Hier ging de interesse vooral uit naar de interactie tussen onderwijsexpansie
en deze twee maten van onderwijs. Uit de resultaten kwam naar voren dat het effect
van de absolute maat van onderwijs (jaren scholing) op inkomen niet veranderde
door onderwijsexpansie. Echter, het effect van een relatieve maat van onderwijs (de
percentiel score gebaseerd op andere gelijktijdig afgestudeerden) werd sterker naarmate
de deelname in tertiair onderwijs toenam. De relatieve positie die een schoolverlater
inneemt in de ‘wachtrij’ van afgestudeerden wordt een belangrijkere determinant van
inkomen.
Dit meer positioneel worden van het onderwijs met een toename van tertiair
geschoolden is te verklaren aan de hand van theorieën over arbeidsmarktverdringing.
Verschillende onderzoekers beargumenteren dat onderwijsexpansie leidt tot een
toenemende verdringing van lager opgeleiden. Door een groeiende mismatch tussen
opleiding en baan wordt onderwijs meer en meer een relatieve maat van competentie
in plaats van een opleiding voor een specifiek beroep. Hierdoor wordt onderwijs in
toenemende mate beloont om zijn relatieve waarde.
Een tweede verwachting was dat het positioneel goed mechanisme sterkere
verklaringskracht zou hebben in tijden van technologische vooruitgang. Juist wanneer
er veel innovaties zijn is het niet waarschijnlijk dat individuen volledig productief
zijn voordat ze aan het werk gaan (zoals het productiviteits-verhogende vaardigheden
mechanisme veronderstelt), maar in plaats daarvan productief worden tijdens het
uitoefenen van werk. Voor deze hypothese vonden we geen steun: in tijden van meer
technologische vooruitgang vonden we voor zowel de absolute als de relatieve maat van
onderwijs een negatief effect. In tijden van technologische vooruitgang is het effect
van onderwijs minder groot, ongeacht of het relatief of absoluut is.
Sociale uitsluiting
Het derde mechanisme, sociale uitsluiting, is primair bestudeerd in het derde
onderzoeksdesign, waarin de effecten van beroepsuitsluiting op inkomen centraal
staan. Een eerste belangrijke bevinding is dat er meer uitsluiting op basis van diploma’s
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is in Duitsland dan in het Verenigd Koninkrijk. De mate waarin onderwijs gebruikt
wordt om toegang tot beroepen te belemmeren is hoger in het land met een sterk
gedifferentieerd en beroepsgericht onderwijssysteem, alsmede een sterk gecoördineerde
arbeidsmarkt. Hetzelfde patroon zien we voor het belang van het leerlingwezen, dat
in Duitsland een veel centralere plaats inneemt in het onderwijssysteem dan in het
Verenigd Koninkrijk. Echter, de mate van beroepsuitsluiting staat niet noodzakelijk
gelijk aan het surplus aan opbrengsten van deze uitsluiting.
Een tweede bevinding is dat sociale uitsluiting doormiddel van diploma’s een
sterker effect heeft op arbeidsmarktopbrengsten wanneer onderwijssystemen meer
gedifferentieerd en beroepsgericht zijn. Deze bevinding wordt allereerst gestaafd door
de reeds besproken resultaten van het sheepskin design; die lieten zien dat diplomaeffecten sterker zijn als er een hoge mate van differentiatie en beroepsgerichtheid is. De
studie naar beroepsuitsluiting geeft eenzelfde patroon weer: in zowel Duitsland als het
Verenigd Koninkrijk vinden we effecten van beroepsuitsluiting door diploma’s, maar
deze effecten zijn sterker in Duitsland. Beroepsuitsluiting doormiddel van tertiaire
diploma’s heeft een vergelijkbaar positief effect op inkomen in beide landen. Echter,
het effect van niet-tertiaire diploma’s (vergelijkbaar aan een Nederlands middelbare
school diploma, of een MBO-kwalificatie) is alleen significant in Duitsland. Dit
verklaren we doordat in Duitsland veel van deze niet-tertiaire diploma’s beroepsspecifiek zijn, en dus effectiever in het verkrijgen van een surplus aan inkomen.
De sterkere verklaringskracht van het sociale uitsluiting mechanisme in Duitsland
kan ook uitgelegd worden aan de hand van de mate van coördinatie van de arbeidsmarkt.
In Duitsland reguleren vakbonden, werkgevers en de overheid gezamenlijk de toegang
tot beroepen meer dan in het Verenigd Koninkrijk. Een bekend instrument hiervoor
zijn vereiste beroeps-specifieke trainingen, die veelal gecoördineerd worden door
vakbonden en vastliggen in cao’s. In het Verenigd Koninkrijk is deze coördinatie niet
aanwezig, en hebben de diploma’s die gebruikt worden om de toegang tot beroepen te
reguleren niet de wettelijke ruggensteun die in Duitsland wel aanwezig is.
Tot slot hebben we gekeken naar het effect van leerlingwezen: hebben individuen
in beroepen met een leerlingwezen een hoger inkomen dan vergelijkbare individuen
in beroepen zonder leerlingwezen? Onze resultaten gaven hier geen bewijs voor; in
zowel het Verenigd Koninkrijk als in Duitsland genereerde het aanwezig zijn van
een sterk leerlingwezen geen surplus aan inkomen. Vooral voor Duitsland is dit een
verrassing: het sterk ontwikkelde leerlingwezen werd verwacht een positief effect te
hebben op opbrengsten in de arbeidsmarkt. Er zijn verschillende verklaringen voor
het uitblijven van zo’n effect. In Duitsland is het leerlingwezen veelal ondergebracht
als duaal onderwijsprogramma in het formele onderwijssysteem. De reden dat we geen
effect vinden van een sterk leerlingwezen kan dus liggen aan het feit dat we dit effect
grotendeels al gepakt hebben met onze indicator van benodigde diploma’s. Een tweede
verklaring voor het uitblijven van dit effect is dat leerlingwezen wel een effectieve
manier van beroepsuitsluiting is, maar dat dit alleen het geval is voor beroepen aan de
onderkant van de inkomensverdeling.

Waarom betaalt onderwijs zich uit?
Dit proefschrift focuste zich op de vraag of de verklaringskracht van het mechanisme
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via welke onderwijs zich uitbetaalt in de arbeidsmarkt afhankelijk is van de
institutionele context. Drie mechanismen, die elk alternatieve verklaringen geven voor
het onderwijs-effect op arbeidsmarktuitkomsten, werden benoemd: productiviteitsverhogende vaardigheden, positioneel goed en sociale uitsluiting. De verklaringskracht
van elk van deze drie mechanismen is bestudeerd in relatie tot onderwijssystemen
en arbeidsmarktinstituties. De centrale bevinding is dat er in dit proefschrift op
verschillende manieren bewijs is gevonden voor een institutionele afhankelijkheid van
het mechanisme dat het onderwijs-effect verklaart: de reden waarom onderwijs zich
uitbetaalt op de arbeidsmarkt is afhankelijk van de context. Dit is een belangrijke
contributie aan het huidige onderzoeksveld naar processen van comparatieve
stratificatie, dat zich hoofdzakelijk richt op de invloed van institutionele context op de
sterkte van het onderwijs-effect.
Eerder lieten onderzoekers bijvoorbeeld zien dat de sterkte van het effect van
scholing afhankelijk is van onderwijssystemen. Een centrale uitkomst van deze studies
is dat het effect van onderwijs sterker is in meer gedifferentieerde en beroepsgerichte
onderwijssystemen (Allmendinger 1989; Shavit en Müller 1998). Zonder expliciet te
bestuderen waarom dit het geval is veronderstellen auteurs dat dit te verklaren is door de
productiviteits-verhogende vaardigheden die leerlingen vergaren in beroepsonderwijs
(bijvoorbeeld Blossfeld 1992). Anderen nemen aan dat het sterkere onderwijs-effect
in meer gedifferentieerde en beroepsgerichte onderwijssystemen verklaart wordt
door de meer prominente rol van diploma’s in het zoeken van werk (bijvoorbeeld
Allmendinger 1989), of door de meer geschikte rol van diploma’s als middel tot sociale
uitsluiting (bijvoorbeeld Solga en Konietzka 1999). Meestal wordt er verondersteld
dat verschillende mechanismen belangrijk zijn, zonder deze mechanismen expliciet te
verbinden aan institutionele condities (bijvoorbeeld Shavit en Müller 2000).
In dit proefschrift lieten we zien dat het erg relevant is om de relatie tussen
mechanismen en instituties empirisch te bestuderen, in plaats van er alleen maar ad-hoc
over te hypothetiseren. Onze bevindingen tonen bijvoorbeeld aan dat het onderwijseffect in meer gedifferentieerde en beroepsgerichte onderwijssystemen ook sterk is
door processen van sociale uitsluiting; vooral in zulke onderwijssystemen functioneren
diploma’s als effectieve uitsluitingsmiddelen. Hiermee brengt dit proefschrift een
belangrijke nuance aan in veel comparatief onderzoek naar het onderwijs-effect, waar
vaak een sterke nadruk wordt gelegd op het productiviteits-verhogende vaardigheden
mechanisme.
Ook voor het veld dat de gevolgen en oorzaken van onderwijsexpansie bestudeert
heeft dit proefschrift belangrijke implicaties. In dit veld wordt vaak sterk geleund op
het productiviteits-verhogende vaardigheden mechanisme: meer expansie betekent
meer vaardige mensen, wat weer leidt tot een hoger niveau van productiviteit
en dus meer economische groei. Goldin en Katz (2008) relateren de expansie van
onderwijs aan de sterke stijging van inkomensongelijkheid in de VS. Volgens hen
is er een metaforische race tussen technologische verandering en onderwijsexpansie.
De technologische vooruitgang vanaf de jaren ’70 vereiste dat er meer geschoolde
werknemers kwamen. Echter, doordat deze groeiende vraag naar scholing niet werd
gevolgd door genoeg expansie stegen de inkomens van de hooggeschoolden, en
daarmee de inkomensongelijkheid. Onze studie zet vraagtekens bij deze argumentatie:
als met onderwijsexpansie de waarde van onderwijs steeds meer relatief wordt, heeft
expansie maar een beperkte invloed op de inkomensverdeling. “als iedereen op zijn
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tenen staat, ziet niemand beter” (Hirsch 1977: 5, eigen vertaling).
Naast academische implicaties, heeft dit proefschrift ook gevolgen voor
verschillende beleidsterreinen. Zo is het voor beleidsmakers belangrijke informatie dat
de reden waarom werkgevers onderwijs belonen in de arbeidsmarkt verschilt tussen
institutionele contexten. Wanneer beleidsmakers bijvoorbeeld willen dat individuen
beloond worden voor hun vergaarde productiviteits-verhogende vaardigheden en niet
vanwege sociale uitsluiting mechanismen is het zinvol om de institutionele context in
ogenschouw te houden. Ook stellen de resultaten van dit proefschrift vraagtekens bij
sommige huidige beleidsplannen. Is het bijvoorbeeld wel zinvol om sterk in te zetten
op de expansie van tertiair onderwijs, zoals Nederland nu doet, als dat onderwijs
alleen maar een relatievere waarde in de arbeidsmarkt geeft?
Dit zijn slechts een paar academische en beleidsmatige implicaties die laten zien
dat het relevant is om de mechanismen via welke onderwijs zich uitbetaalt in de
arbeidsmarkt te linken aan institutionele condities zoals het onderwijssysteem en de
arbeidsmarkt. Er is nog veel onderzoek nodig naar hoe dit precies gebeurt, en hier
kunnen andere designs voor gebruikt worden dan we in deze studie gebruikt hebben
(voor een voorbeeld zie Matković and Kogan 2012). Wij geloven dat dit proefschrift laat
zien dat dit een veelbelovende onderzoeksagenda voor de toekomst is. De (vertaalde)
titel van dit proefschrift luidt “Waarom betaalt onderwijs zich uit?” Elk antwoord dat
op deze vraag wordt gegeven zou afhankelijk moeten zijn van plaats en tijd, daar het
belang van elk mechanisme via welke onderwijs zich uitbetaalt in de arbeidsmarkt
beïnvloed wordt door de institutionele context waarin werkgevers en werknemers zich
begeven.
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