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Abstract

This study provides comparable lower-bound estimates of inequality of opportunity for ter-
tiary education (EIOp) for 31 countries in Europe, by using the two EU-SILC waves for
which information on family background is available (2005 and 2011). The results reveal
an important degree of heterogeneity, with Northern European countries showing low lev-
els of inequality of opportunity and Mediterranean and Eastern European countries char-
acterized by significant degrees of unfair educational inequalities. Parental education and
occupation are the most relevant circumstances in the great majority of the countries con-
sidered. This study also exploits the two point-in-time observations available and analyses
the relationship between some country-specific characteristics and inequality of opportu-
nity in tertiary education. The analysis documents a negative association between EIOp
and real GDP per capita, possibly indicating that higher equality of opportunity in tertiary
education and economic growth are complementary objectives. Two results emerge as
especially robust: in all the specifications we find a positive association between EIOp and
the students/teacher ratio, and a negative one between EIOp and public spending in tertiary
education. While we do not claim that such correlations should be interpreted causally,
we think that they might indicate a meaningful underlying relationship between equal-
ity of opportunity in tertiary education and the availability of financial and non-financial
resources.
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Introduction

Educational attainment and, more generally, human capital, are among the main determi-
nants of social progress. In the past, compulsory primary and lower secondary education
have guaranteed to children from less privileged families the possibilities of moving up
the social ladder. As economies in the industrialized world have become more knowledge-
based, research/innovation activities and human capital have become central. In fact,
human capital—and hence education—has been identified as one of the engines of growth,
for countries that are closer to the technological frontier (which compete by pushing further
the frontier) and for those that are still distant from it (for which improvement in absorptive
capacity might be more relevant). Irrespective of the level of technological progress of a
country, upper secondary and tertiary education are recognized among the most relevant
institutions determining whether individuals and countries make or break the challenges
posed by the globalized modern knowledge economy. However, upper secondary and ter-
tiary education cannot be seen just with the lenses of economic efficiency. Both have a very
important egalitarian role, as they contribute to render societies more mobile. Increased
access to upper secondary education and to tertiary education improves the opportunities
of individuals from under-privileged background; this can produce positive effects on effi-
ciency as well, since access to the highest positions and responsibilities in society depends
also on merit and not only on socio-economic status. In fact, as long as education expan-
sion does not happen at the expenses of its quality, there is really no trade-off between
efficiency and equity.

In such context, our study focuses on tertiary education, as we believe that increasing
the opportunities for higher education creates the basis for the foundation of a more mobile
and equitable society, reducing the influence that parental background exerts on students’
future socio-economic outcomes. In practice, tertiary education is seen as a fundamental
instrument to break the transmission of disadvantage from one generation to the next. Due
to the strong relationship between education and earnings, equality of opportunity in edu-
cation outcomes can also increase intergenerational mobility in earnings.'

We investigate the extent of inequality of opportunity in tertiary education (EIOp here-
after) in Europe using data from EU-SILC 2005 and 2011.

The concept of equality of opportunity adopted here is the one flourished in the field of
normative economics and distributional analysis in the last two decades.? This literature
has developed concepts of fairness for the context in which individual achievements are
partly the outcome of circumstances outside individual control (such as ethnicity, gender,
location of birth, family and social background) and partly the consequence of individual
efforts, which are expressions of personal responsibility.

Those concepts revolve around the idea that inequalities due to circumstances are unfair
and should be eliminated as much as possible, while inequalities that result from unequal
efforts are acceptable. This literature has witnessed a rapidly growing number of empiri-
cal applications interested in measuring the degree of inequality of opportunity (IOp) and
in evaluating public policies in terms of equality of opportunity, mainly in the context of

! On the role of education for social mobility see Stuhler (2018).

2 See the seminal contributions by Fleurbay (1994), Roemer (1993, 1998), and Van de Gaer (1993). See
also Ferreira and Peragine (2016), Ramos and Van de gaer (2016) and Roemer and Trannoy (2015) for
recent surveys of the literature.
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income distributions (see, among others, Aaberge et al., 2011; Checchi & Peragine, 2010;
Lefranc et al., 2009; Roemer et al., 2003).

In the field of education, the principle of equality of educational opportunities is often
referred to as the leading normative principle for all those who consider educational
achievements to be relevant in their own right (see Ferreira & Gignoux, 2014). EIOp
matters also from a positive perspective: the distribution of educational achievements, in
fact, plays a role in the distribution of earnings (Blau and Khan, 2005), as predicted by
the human capital theory, and influences economic growth (Hanushek & Wo6Bmann, 2008,
2010).

Because of its normative and positive relevance, an increasing number of contributions
investigate equality of opportunity in education. Most of these contributions focus on the
relationship between pupils’ circumstances and inequalities in standardized test scores
measured in international surveys, such as TIMSS (Trends in International Mathematics
and Science Study), PIRLS (Progress in International Reading Literacy Study), and PISA
(Programme for International Student Assessment), regularly conducted across different
groups of countries (see, among others, Betts & Roemer, 2005; de Carvalho et al., 2012;
Lasso de la Vega et al., 2019; Ferreira & Gignoux, 2010, 2011, 2014; Gamboa & Wal-
tenberg, 2012; Hashemi & Intini, 2015; Peragine et al., 2015; Salehi-Isfahani et al., 2014;
Schiitz et al., 2008). Using such data sources allows for consistent cross-country compari-
sons as they provide standardized measures of achievements and the same set of informa-
tion at individual and school levels.

Inequality of educational opportunity for higher education is less investigated in the
context of the equality of opportunity literature, partly because of the scarcity of adequate
information. Standardized tests are largely non-existent, even at national level, and the
measurement of relevant circumstances is more difficult than in primary and secondary
education, because often students in higher education have left the family in which they
grew up. Exceptions are Peragine and Serlenga (2008) and Brunori et al. (2012), who pro-
pose an analysis of inequality of opportunity for tertiary education in Italy. Using data on
final graduation marks and on the earnings of individuals with a tertiary education degree,
Peragine and Serlenga (2008) find strong family effect on the performances of students
enrolled in university as well as on graduates’ transition to the labour market. Brunori et al.
(2012) analyze equality of opportunity in access to tertiary education and find evidence of
a reduction in EIOp, especially between 1998 and 2001. More recently, Jaoul-Grammare
and Magdalou (2013) analyze the French higher education system by comparing the situa-
tions in 1992 and 2004. They find evidence of inequality of opportunity for tertiary educa-
tion in each of the two years, with an increasing trend during the reporting period.

In this study, building on the theory of equality of opportunity referred above, we adopt
the conceptual framework developed for the definition of inequality of opportunity in
income and we adapt it so as to formalize the concept of inequality of opportunity in ter-
tiary education, hence obtaining a consistent measurement strategy.

We choose completion of tertiary education as an outcome variable a la Roemer (1998)
because education is a crucial generator of well-being, both directly and indirectly.

In general, educational achievement is an important determinant of future earning
capacity and, thereby, of individuals’ welfare (Psacharopoulos & Patrinos, 2018). In par-
ticular, tertiary education completion increases the probability of accessing highly remu-
nerated jobs. In fact, at least in developed countries, as a consequence of the increase
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in mandatory years of schooling,® higher education is gaining growing attention among
scholars and policy makers: Psacharopoulos and Patrinos (2018) estimate private returns to
higher education of around 12% in high-income countries in the 2000s.*

Educational attainment also affects well-being through its impact on a variety of non-
income variables such as health, fertility, crime, political attitudes and social behavior in
general (Oreopoulos & Salvanes, 2011).

Last, by choosing tertiary education completion as the outcome variable, it is possible
to overcome the challenge of distinguishing between circumstances and effort, which in
the case of primary and (lower) secondary school is more problematic. In fact, because of
their young age, students attending primary or (lower) secondary schools can hardly be
held responsible whatever their actions are in relationship to education, so that all deter-
minants of educational attainment should be considered circumstances.’ On the contrary,
in the case of tertiary education, which students enter as adults, it is possible to distinguish
clearly between circumstances and factors under personal control.

We are conscious that by concentrating on completion of tertiary education we overlook
other aspects—such as enrollment, type of degree, prestige of institutions, field of study,
and the geographic location of institutions—that might have an impact on individual’s
future earnings prospects. However, our choice, which is in tune with the economic role
recognized to education in mainstream economic theory—i.e. as an investment in human
capital (Becker, 1993)—is appropriate for the type of research question addressed here.
Our interest is not in estimating returns to tertiary education, conditional on individuals
characteristics (in that case controlling for, say, field of study and university ranking would
be highly advisable). Our aim here is more modest, as we only focus on the (conditional)
probability of completing higher education, which we take as a general proxy for higher
well-being (relative to lower levels of education). We aim at measuring inequality in the
distribution of such outcome variable, distinguishing between fair and unfair inequality
(i.e. inequality of opportunity).

The approach to (in)equality of opportunity adopted in this study is related to, but also
someway different from, the one typically found in sociology of education® or education
studies. Following the seminal work of Boudon (1974), many sociologists have devoted
attention to the role played by socio-economic background on educational choices (e.g.
in relationship to upper secondary education—vocational vs general—and tertiary educa-
tion/field of study), educational outcomes (highest educational attainment level vs results
on standardised tests’) and labour market outcomes (expressed in terms of occupation,
income, social class, etc.; see Hadjar, 2019; Dollman, 2019; Schneider, 2018; Breen & Jon-
sson, 2005).

3 As a consequence, completion of primary and (lower) secondary education is less and less used as a pre-
dictor of future earnings. In addition, it is often difficult to estimate returns to primary and (lower) second-
ary education since the comparison group, that is, workers with no education, is almost empty.

4 The estimations presented in Psacharopoulos and Patrinos (2018) will be part of the World Bank forth-
coming dataset on educational statistics (EdStats).

5 For a discussion of this important point see Roemer (1998) and Brunori et al. (2012).

® For a review of the sociological approach to inequality of educational opportunity see Erikson (2019).

7 Heisig et al. (2020) compare the size of the socioeconomic gradient in educational attainment to that in
achievement (i.e. competencies), using PIAAC data from the first and second round for 23 countries. The
evidence shows that the association with social background is stronger for attainment than for achievement
in all the countries.
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Following Bourdieu’s (Bourdieu, 1986) notion of cultural capital, Farkas® develops a
theory of social reproduction based on the interaction between parents and teachers, where
the latter, through their evaluation of students’ performance and attitudes, influence stu-
dents’ academic future. Middle and high social class parents are better equipped to under-
stand the metrics adopted by teachers in their students’ evaluation’ and hence more suc-
cessful in endowing their offsprings of those “cultural capital” elements that are useful to
succeed in education and in life. In addition, more educated parents are typically more able
to support their children’ out-of-school learning (including with private tutoring), and to
positively affect their educational aspirations.

Alternative explanations for the socio-economic (and racial) gradient in educational
attainment point to the importance of the opportunity cost of education (including its
financing), which, in the presence of credit constraints (and of higher chances of employ-
ment in highly paid occupations'” for privileged students), can explain why individuals
with a disadvantaged background might “rationally” invest less in human capital. Other
“rational” theories posit that students (and families) make their educational choices based
on relative risk aversion (see Breen & Goldthorpe, 1997): they intend to minimize the risk
of downward social mobility (often defined in terms of parental occupation). Since such
risk tends to increase with the social position one starts from, individuals from a disadvan-
taged social background (i.e. with low parental occupational attainment) tend to “invest”
less in their own education because, even with a low “investment”, they are unlikely to fall
down on the social ladder (while those starting from the top have everything to lose).

A partially complementary attempt to account for social stratification in (higher) educa-
tion posits that affluent parents put in place strategies meant to assure to their offsprings
a competitive advantage in the race for life-success by adjusting both the quality and the
quantity of their educational investment (Lucas, 2001; Lucas & Irwin, 2018). In times of
mass education this implies that rich parents will try (and often succeed) to direct their
children towards the more prestigious and remunerative tracks and schools. With the con-
sequence that measuring education with a simple indicator such as educational attainment
is not sufficient. To fully understand how social stratification in education is built, one
would need to take into account qualitative elements (e.g. the quality of the school/univer-
sity attended, its vocational vs academic nature, whether it is private or public, etc.) and
this should be done along the entire educational career'''? (long-lasting consequences are
often the result of choices taken at an early age).

8 For a review see Farkas (2018).

® These metrics assess both cognitive (i.e. math reading, and science) and non-cognitive skills (such as
conscientiousness and persistence). This might explain why non-cognitive skills are found to account for
an important share of across country variation in standardized tests (e.g. PISA) scores (see Zamarro et al.,
2019). For a review of the role of non-cognitive skills over the life-cycle see Lechner et al. (2019).

10 Well-off parents are often part of social networks that provide opportunities for access to highly paid
occupations, which rises the incentive for their offsprings to acquire the necessary levels of education (com-
pared to students from a disadvantaged background: for a recent discussion of the importance of social
networks on inequality see Jackson, 2021). This effect tends to rise in labour markets characterized by high
barriers to entry and high importance of personal contacts.

1 Boliver (2011) shows that such qualitative elements have been fundamental in maintaining and strength-
ening inequality of opportunity in British higher education, during the period 1960-1995. Similar evi-
dence is found by Galindo-Rueda et al. (2004) and Machin and Vignoles (2004). For more recent evidence
broadly confirming these results for the U.K. see Crawford et al. (2016). See also Vignoles and Murray
(2016).

12 This has the implication that researchers should focus their attention on transitions between different
types/levels of education. For a discussion of education as a lifelong process see Blossfeld et al. (2019).
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(In)equality of opportunity in higher education is the result of many different factors,
ranging from educational policies and reforms to productivity growth and technological
progress, the functioning of the welfare state, demographic factors and political conflict.
Identifying the impact of each driver is extremely complex and data intensive, and it also
requires in-depth knowledge of the evolution of education policies in a given country. This
also explains why studies that adopt a comparative approach tend to focus on time trends
of correlation coefficients between socio-economic status and educational attainment
(or achievement). In the aftermath of World War II, most European (and industrialized)
countries were characterized by reforms aiming at universal education, which increased
the age of mandatory education, and led to investments in secondary education expansion
and to reductions in its private costs (at least for the lower-secondary level). The evidence
(Breen et al., 2009, 2010) shows that, Europe—in the period 1950-1975—has witnessed
a decreasing association between social origin'® and educational attainment (i.e. by lower
levels of inequality of educational opportunities'#). This phenomenon has been especially
driven by the transition from primary to secondary education. A recent study (Barone &
Ruggera, 2018), extending the analysis of Breen and co-authors by increasing the num-
ber of countries and using more recent data, confirms the reduction in inequality of edu-
cational opportunities in 26 European countries for the cohorts born in 1930-1944 and
1945-1954. At the same time, the authors find that, for more recent cohorts (1955-1964
and 1965-1980), the process of reduced association between socio-economic status and
parental background has weakened and, in some countries, even stalled. As for tertiary
education, Barone and Ruggera (2018) find that in some countries the role of parental
background has decreased while in others it has remained fairly stable.

The main element that these studies have in common is that, given the selection of the
outcome variable (which partly depends on data availability), the empirical analysis tests
whether, conditional on a set of observable characteristics, socio-economic background
(i.e. parental education/occupation/social class/income) has an impact on the outcome
variable. In practical terms, when the coefficient on the proxy for socio-economic back-
ground is statistically significantly different from zero, the conclusion is that inequality of
opportunity exists, because descendants’ outcomes are affected by their socio-economic
background. In some cases the analysis goes further and researchers try to identify how
certain characteristics of the education system affect inequality in the relevant educational
outcomes. Such an approach is often used in comparative studies, in which across-coun-
try/regions institutional differences are used as an approximation to quasi natural experi-
ments.'> A typical example of an institutional feature leading to socio-economic-driven

13 See Bukodi and Goldthorpe (2013) for a discussion of how the choice of the variables for the measure-
ment of social origin can affect the results.

14 Shavit and Blossfeld (1993) is the first attempt to analyse inequality of educational opportunity in a com-
parative framework. The main conclusion from this book is that the association between social origin and
educational attainment has remained fairly stable after World War II in 11 over the 13 industrialized coun-
tries analysed (the exceptions are Sweden and the Netherlands). However, such findings have been chal-
lenged on the methodological ground by Breen and co-authors (see Breen and Jonsson, 2005; Breen et al.,
2009).

15 See Bar-Haim and Shavit (2013) and Van de Werfhorst and Mijs (2010). For a policy-oriented review of
recent contributions see Caturianas et al. (2017).
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educational inequality is early tracking (see Skopek et.al, 2019; Van de Werfthorst, 2019;
Jerrim et al., 2019; Meschi & Scervini, 2014; Brunello & Checchi, 2007).

Our approach shares with the one just described the attention paid to factors condition-
ing the individual’s educational performance, which are mostly related to her/his socio-
economic background (but not exclusively). However it also differs from the latter, for two
main reasons. First, the focus is not on socio-economic background alone, but on factors
that are outside individuals’ control (among which socio-economic background certainly
plays a major role). Second, since our aim is to distinguish between the ethically acceptable
and the un-acceptable parts of observed inequality, we use an indicator to pinpoint how
much of the observed outcome inequality can be accounted for by factors that are outside
individual’s control, interpreting this as a lower-bound measure of ethically unacceptable
inequality in tertiary education attainment (hence our approach combines normative and
positive aspects).

Results show that there are large across-country differences, with Nordic countries per-
forming much better than Mediterranean and Eastern countries. In order to shed some light
on the drivers and consequences of such differences, we provide a decomposition of our
estimates of EIOp, which shows that, in almost all the countries analyzed, parental educa-
tion and parental occupation represent the most important circumstances. Next, we regress
measured EIOp'® on a set of indicators that capture different characteristics of the coun-
tries’ educational systems, labour markets, and economic performance. We find evidence
that real GDP per capita is negatively associated with EIOp, indicating that equality of
opportunities and growth are not contrasting objectives. We also find that a higher stu-
dents/teacher ratio is associated with higher EIOp (see Brunello & Checchi, 2007) and that
a robust negative correlation exists between public expenditure for tertiary education and
EIOp. Lastly, we argue that interventions aimed at reducing EIOp are desirable, as this
kind of inequality has an impact on life-cycle achievements. Indeed, our data show that
EIOp is strongly and positively associated to IOp in income.

To the best of our knowledge, this is the first paper (i) to provide cross-country lower-
bound estimates of IOp for tertiary education in Europe and (ii) to shed some evidence
on the relationship between EIOp and characteristics of the educational systems and insti-
tutions. Concerning (ii), because of data limitation, a causal inference analysis is out of
scope. We rather put the focus on some of the different institutional features that are associ-
ated to countries with different levels of educational inequality of opportunity.

The study is structured as follows. Section Assessing Inequality of Opportunity in
Tertiary Education outlines the methodology used to analyze inequality of opportunity
in tertiary education. Section Data describes the data. Section Measuring Inequality Of
Opportunity In Tertiary Education presents the results of EIOp estimates. Section Explor-
ing Drivers of EIOp presents the results of the correlation analysis and the relationship
between EIOp and IOp in income. Section Discussion concludes.

16 The dependent variable is not overall educational inequality but only the part that arises from inequality
of opportunity (EIOp).
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Assessing Inequality of Opportunity in Tertiary Education

The EOp “canonical model” (see Ferreira & Peragine, 2016) suggests to interpret an indi-
vidual’s outcome (x) as the result of two different set of variables: circumstances (C)—
which are outside individual control and for which she cannot be held responsible—and
effort (e)—which, on the contrary, is under individual control, and for which she is fully
accountable. This can be written, for each individual, as:

x=g(C,e) (1)

Equation (1) can be seen as a reduced-form model in which outcomes are exclusively
determined by circumstances and effort. In the context of our analysis, the outcome varia-
ble x refers to the completion of tertiary education. Equality of opportunity requires differ-
ences in outcomes due to differences in circumstances to be eliminated, while differences
due to effort are deemed to be ethically acceptable. Given that we cannot directly charac-
terize the opportunity sets available to individuals, we focus on measuring inequality of
opportunity, with a two-step procedure consistent with an ex-ante approach.!” Its reduced
data requirements make this approach widely used in empirical analyses. First, the actual
distribution of the outcome variable [Xl_-,-] is transformed into a counterfactual distribution
[X”] that reflects only and fully the unfair inequality in [Xl_-i], while all the fair inequality is
removed. In the second step, a measure of inequality is applied to [ij]- Following Peragine
(2002), Checchi and Peragine (2010) and Ferreira and Gignoux (2011), the counterfac-
tual distribution [XBT] is obtained parametrically by estimating the individual outcomes x;;
as function of circumstances only. Ultimately, this captures the extent to which circum-
stances—both directly and indirectly—contribute to the variation observed in the outcome
variable (in our case completion of tertiary education). For example, parents’ level of edu-
cation may influence both directly and indirectly an individual educational attainment,
through additional resources available for higher education (a direct effect) and through
cultural and role models (the indirect effect).

In practice, a predicted outcome based purely on circumstances is constructed for each
individual, obtained from the reduced-form regression of tertiary educational attainment
on circumstances:

x=cf+e 2

Predicted values for completion of tertiary education are used as a parametric approxi-
mation to the smoothed distribution X; where Xz, = cﬁ . Given that the outcome variable
is binary (completed tertiary education or not), a probit model is employed to estimate
Eq. (2). This approach follows Ferreira and Gignoux (2011), which in turn draws on Bour-
guignon et al. (2007).

17 The existing literature has developed two main approaches to the measurement of opportunity inequality,
namely the ex-ante and the ex-post approach. According to the ex-ante approach, there is equality of oppor-
tunity if the set of opportunities is the same for all individuals, regardless of their circumstances. Hence, in
the ex-ante version, the compensation principle is formulated with respect to individual opportunity sets:
it requires reducing the inequality between opportunity sets. On the other side, according to the ex-post
approach, there is equality of opportunity if and only if all those who exert the same effort end up with the
same outcome. The compensation principle, in the ex-post version, is thus defined with respect to individu-
als with the same effort but different outcomes: it requires reducing outcome inequality among the individu-
als with the same effort. See Ferreira and Peragine (2016) and Roemer and Trannoy (2015).
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Once the smoothed distribution [XBT] is obtained, any inequality measure / applied to
such a distribution, / (XBT), is to be interpreted as a measure of inequality of opportunity.

A particular measure is required if the outcome of interest is binary — as in our case. A
commonly used measure is a “dissimilarity index” (D-index) — broadly speaking, the aver-

age distance between predicted outcomes and the mean predicted outcome. Formally:
D 1 N |~ =
= E2i=1|xf ‘x‘ 3)

The interpretation of this index is very similar to the Gini index: a dissimilarity index
equal to O means that opportunities are equally distributed across individuals, a dissimilar-
ity index approaching 1 means that all opportunities are concentrated on one individual.
Thus, a low (high) value of D indicates a low(high) level of EIOp. Higher than average pre-
dicted outcomes, based on favorable circumstances, will lead to a higher D-index, as will
lower than average predicted outcomes due to unfavorable circumstances.

Finally, each circumstance may play a different role in the determination of EIOp. If
one or more relevant circumstances are not observable, and if we cannot exclude that they
are correlated with observable circumstances, an exact causal identification of the relative
role of each circumstance is not possible. However, a description of the relative role of
observable circumstances may be of some interest (Ferreira & Gignoux, 2011). In order
to describe the specific contribution of each circumstance to EIOp, we make use of a
sequence of counterfactual distributions comparisons.

The importance of a given circumstance i in generating EIOp is measured by compar-
ing the estimate of EIOp when all circumstances, including i, are allowed to vary to the
estimate of EIOp when the specific circumstance i is held fixed (i.e. we measure inequality
with a distribution that eliminates variation across individuals that could arise from that
circumstance). The contribution of a given circumstance to inequality may depend on the
order in which each circumstance is eliminated. We account for this by implementing a
Shapley-value decomposition (see Shorrocks, 2013), assessing all possible elimination
sequences and taking the average across the estimated contributions.'®

We apply this model to the data (described in Section Data) and provide an in-depth
assessment of educational inequality of opportunity in the European context (in Sec-
tion Measuring Inequality of Opportunity in Tertiary Education). Moreover, we use the
estimates of EIOp to investigate the channels (i.e. country-specific characteristics) through
which circumstances may affect the likelihood of completing higher education. While there
exists an extensive literature studying the determinants of income inequality (see among
others Perugini & Martino, 2008), the literature on the determinants of inequality of oppor-
tunity is scant. To the best of our knowledge, Marrero and Rodriguez (2012) and Chec-
chi et al. (2016) are the only published studies that shed some light on the role of (some)

18 For instance, suppose we have three circumstances—parental education, parental occupation and birth-
place—and we want to assess the contribution of parental occupation to EIOp. We should make the follow-
ing three comparisons: compare EIOp obtained on the base of a partition into types that are constructed
using all the three circumstances to EIOp obtained on the base of a partition into types constructed using
parental education and birthplace only; compare EIOp using parental education and parental occupation to
EIOp obtained using parental education; compare EIOp estimated using birthplace and parental occupation
and EIOp computed using birthplace; compare EIOp using parental occupation and EIOp using no circum-
stances. The average across all four comparisons represents the marginal contribution of parental occupa-
tion to EIOp (for details on the methodology see Brunori et al., 2019).
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institutional variables on aggregate inequality of opportunity in income in Europe. We
mimic their approach and analyse the potential association between certain country-spe-
cific characteristics and the EIOp estimates (see Section Exploring Drivers of EIOp).

We consider a variety of indicators that reflect a country’s level of economic (real GDP
per capita) and human capital development (the gross enrolment rate in tertiary education;
the share of the population older than 25 with at least a secondary level of education; the
share of individuals in the age group 15-25 enrolled in vocational education; the share of
all secondary education student enrolled in general programmes). We expect that policies
supporting secondary educational attainment also favour higher independence between cir-
cumstances and tertiary education attainment (i.e. lower EIOp). On the other hand, higher
shares of students enrolled in vocational education (and, symmetrically, lower shares of
students enrolled in general programmes) are often found in countries characterized by
dual systems of education and early tracking, both of which tend to exacerbate the impact
of family socio-economic background on educational inequalities (Anders & Henderson,
2019). As for the gross enrolment rate in tertiary education, previous studies (Triventi,
2013) have found that it tends to be positively associated with measures of inequality in
higher education, possibly as a result of increased competition for the “tickets” (i.e. univer-
sity degrees) to future “good” (or relatively “less bad”) jobs.

We also consider a set of variables related to public spending, such as public expendi-
ture on education (as a percentage of total government expenditure and as a percentage
of GDP) and public expenditure on tertiary education (as a percentage of total govern-
ment expenditure and as a percentage of GDP). Quality of education may also play a role,
by compensating the disadvantage of students coming from a low socio-economic back-
ground. Unfortunately, data on school/university quality are not easily available. More
modestly, we have considered the students/teacher ratio in tertiary education and the out-
bound and inbound mobility ratios (measuring the internationalization of universities) as
proxies for quality of education. The students/teacher ratio is often used as a proxy for
quality of education, as it signals the amount of teaching resources available to each stu-
dent (see McDonald, 2013; OECD, 2019). Outbound mobility is used as one proxy for
poor quality of higher education, while the opposite holds for inward mobility (in both
cases students react by voting “with their feet”), consistent with the results of Van Bouwel
and Veugelers (2013).

Finally, we add a group of institutional variables that try to capture the benefits from
completion of tertiary education, such as: the ratio between the employment rate of indi-
viduals with tertiary education and the employment rate of individuals with secondary
education; the ratio between the unemployment rate of individuals with tertiary education
and the unemployment rate of individuals with secondary education; the earnings of work-
ers with tertiary education relative to the earnings of individuals with secondary education.

Data

We use data from the 2005 and 2011 waves of the European Survey on Income and Living
Conditions (EU-SILC), which is annually run by national Central Statistics Offices and
collects information on the income and living conditions of households in the EU (plus
Norway, Iceland and Switzerland). The survey contains information on a large number of
individual and household characteristics as well as specific information on poverty and
social exclusion. We use the 2005 and 2011 waves because they are the only two waves
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containing the special module on intergenerational mobility, which includes information
on individuals’ circumstances.

Respondents between the ages of 25-60 were asked to provide additional information
about their parents’ social and economic situation during their teenage years (in particu-
lar, when aged 14—16). These additional modules report information on educational attain-
ment, occupation, as well as the labour market activity status of respondent’s mother and
father and the presence of financial problems in the household. The 2005 survey includes
26 countries, while the 2011 survey consists of 31 countries.'” We restrict our sample to
native individuals in order to avoid possible bias in our estimates, which could arise if
migrants enter in the destination country when adults (possibly after graduating in the birth
country), since the information on their age when migrating is not available in the data.?’
The main advantage of EU-SILC is the relatively large number of countries covered, which
allows for cross-country comparative analysis of inequalities. Some descriptive informa-
tion concerning the countries included in this analysis is reported in Table 1, where it is
possible to observe their high heterogeneity in terms of both mean income and inequality
as measured by the Gini index.

The outcome variable of interest here is represented by tertiary educational attainment
of individuals: a binary variable indicating whether or not the individual has obtained a ter-
tiary education degree. We look at completion of tertiary education since it is well known
that individual circumstances play an important role in accounting for (access to and) com-
pletion of tertiary education. Higher completion rates, coupled with a stronger redistribu-
tive role of the welfare state and an improved quality of the institutional system, should
foster intergenerational mobility and help achieving higher equity in wage, income, or con-
sumption. Obtaining a tertiary education degree increases the chances of having access
to better and highly remunerated jobs and, on average, to enjoy higher standards of living
(compared to those enjoyed by less educated individuals). Certainly, since education can
be partly conceived as a positional good, other characteristics, such as the prestige and
location of a given institution, may come into play and become key determinants of future
jobs and earnings. However, this is especially the case of countries with very high tertiary
education completion rates. Given that our analysis is restricted to the European context in
the period 2005-2011, with countries characterized by different levels of universality in
education, the binary variable “completion of tertiary education” is adequate to capture the
measure of the individual advantage?' in a comparative setting. In fact, as discussed in Sec-
tion Measuring Inequality of Opportunity in Tertiary Education, the focus of the analysis
on completion of tertiary education produces some important insights, from both a norma-
tive and a policy-oriented perspective.

19 The 2005 wave consists of the following countries: Austria (AT), Belgium (BE), Cyprus (CY), Czech
Republic (CZ), Germany (DE), Denmark (DK), Estonia (EE), Greece (EL), Spain (ES), Finland (FI),
France (FR), Hungary (HU), Ireland (IE), Iceland (IS), Italy (IT), Lithuania (LT), Luxemburg (LU), Latvia
(LV), Netherlands (NL), Norway (NO), Poland (PL), Portugal (PT), Sweden (SE), Slovenia (SI), Slovakia
(SK) and Great Britain (UK). In the 2011, Bulgaria (BG), Switzerland (CH), Croatia (HR), Malta (MT) and
Romania (RO) are added to the previous list, counting 31 countries in total.

20 The age in which migrants reach the destination country is available only for 2011. This allows us to
include (non-adult) migrants, but only for 2011, in the robustness analysis.

2l We are aware that socio-economic background is also a determinant of the field of study and institution
in which an individual will get her/his tertiary education degree. Unfortunately, these kinds of information
are not available in EU-SILC database. Therefore, in this study we consider only the impact of different cir-
cumstances on the probability of completing tertiary education.
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As for the variables capturing circumstances, we use gender, parental education, paren-
tal occupation and financial problems when the individual was a teenager.

Parental education is coded into the following five categories: (1) both parents have
low or no education; (2) at least one parent has completed medium education, while the
other has low or no education; (3) only the father has attained high education; (4) only the
mother has attained high education; (5) both parents have attained high education.??

Parental occupation is coded into the following five categories: (1) both parents are not
working or the information is unknown; (2) at least one parent is a blue collar while the
other is not working or the information is unknown; (3) the mother is white collar and
father is blue collar or not working/unknown; (4) the father is white collar and the mother
is blue collar or not working/unknown; (5) both parents are white collars.?’

The variable capturing financial problems is coded differently in the two waves since
the questions posed to individuals were different. In 2005, the individual was asked how
often she experienced financial problems when she was a teenager. We coded it into the
following five categories: (1) most of the time; (2) often; (3) occasionally; (4) rarely; (5)
never. In 2011, the individual was asked about the financial situation of the family when
she was a teenager. We coded this variable again into five categories: (1) vary bad or bad,;
(2) moderately bad; (3) moderately good; (4) good; (5) very good.24 As a consequence of
the different coding of the variable capturing financial constraints during teenage years in
the two waves—coupled with the fact that such information is missing for some countries
in 2005—any across-country comparison over time needs to be interpreted with caution.
On the one hand, both variables are good proxies for the financial constraints experienced
while a teenager, but, on the other one, the difference in the coding prevent us from making
a direct comparison of the estimated coefficients. For this reason we provide a robustness
analysis by excluding such variable(s) from the set of individual circumstances.

It is also important to note that our empirical estimates of educational inequality of
opportunity are, in each and every case, lower-bound estimates of inequality of opportu-
nity. This caveat applies to all the empirical literature analysing inequality of opportunity.
A formal proof of the lower-bound result is contained in Ferreira and Gignoux (2011), but
the intuition is straight-forward: the set of circumstances, which is observed empirically, is
a strict subset of the set of all circumstance variables that matter in reality—virtually a cer-
tainty in all practical applications. None of existing databases is able to register informa-
tion on the whole set of exogenous factors that can affect any individual outcome, and the
values of the inequality of opportunity estimates can only increase as more circumstance
variables become observable and are included in the analysis. Moreover, the difference
between the estimated and the “true” value of EIOp is exacerbated by the coarse measure-
ment of the observable circumstances, such as parental education and occupation. The use

22 Information about mother’s and father’s education is registered in EU-SILC on the base of the ISCED-97
code. "Low level" of education corresponds to levels 0, 1, and 2 of ISCED-97. "Medium level" and "High
level" of education correspond, respectively, to levels 3 and 4, and to levels 5 and 6 of ISCED-97.

23 Information about mother’s and father’s occupation is registered in EU-SILC on the base of the ISCO-
88 code in 2011 and ISCO-08 code in 2005. In particular, blue collar encompasses the following codes:
Elementary occupation, Plant Operator, Craft/Trades occupation, Agriculture occupation. White collar
encompasses: occupation in service, Clerical work, Technician, Professional, Manager. The remaining is
composed by individuals for which information on mother or father occupation is missing, or their mother
or father is dead or not working or unknown.

24 Notice that information about this circumstance is missing in the 2005 wave for Austria, Germany,
France, Greece and Portugal.
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of a limited number of categories to capture each circumstance is the result of both limited
information available in the data and the need to find comparable variables across countries
and time periods (which, by itself, often requires using coarser measures). Both aspects
tend to lower the values of EIOp estimates.

EIOp in tertiary education in 2011 (and 2005) is estimated in each country separately
and considering (i) the entire population and (ii) two cohorts: the first cohort is composed
by individuals in the age interval 43-60 and the second cohort by individuals in the age
interval 25-42.

The variables used in the second part of our analysis—to assess the association existing
between EIOp and some country-specific characteristics—are drawn from UNESCO.? In
order to minimise the endogeneity risk, we average their values over the five years prior to
the survey year (2000-2004 for individuals surveyed in 2005, and 2006-2010 for individu-
als surveyed in 2011).

Measuring Inequality of Opportunity in Tertiary Education

In order to obtain (lower-bound) estimates of EIOp, as a first step and separately for each
country, we estimate (2) with a probit model relating individual’s completion of tertiary
education with the set of circumstances.

Table 2 contains the probit estimates for all countries for the 2011 wave. The reference
categories are: “female” for gender; “both parents have low or no education” for parental
education; “both parents do not work or the information is unknown” for parental occupa-
tion; “very good” for the extent of financial problems when a teenager.

For the sake of clarity, only the estimates for 2011 are discussed in the main text, as
in most of the cases they are similar to the estimates for 2005 (which are presented in the
Table 7 in Annex 1). As this is a reduced-form equation, our estimates cannot be inter-
preted causally. In fact, the estimated coefficients capture both the direct and the indirect
effects of circumstances on the outcome variable (see Ferreira & Gignoux, 2011).

Almost all the coefficients have the expected sign and are statistically significant. Rela-
tive to the reference group (students having both parents with low or no education), stu-
dents whose parents have completed secondary or tertiary education have a higher prob-
ability of completing tertiary education. Tertiary education attainment and parental
occupation are also positively correlated. Results show that, with respect to the omitted
category (category 1 listed above: neither of the parents is working or the information is
unknown), individuals who have at least one parent employed in a white collar job have
higher probabilities of completing tertiary education. Notice that the coefficients for paren-
tal occupation are usually lower than those for parental education.

“Financial hardship when teenager” is negatively correlated with the probability that
descendants attain tertiary education. Gender is also significant in determining the prob-
ability of completing tertiary education. However, differently from the previous circum-
stances, the sign of its impact cannot be stylized as it varies across countries.

The estimates of lower-bound EIOp in tertiary education for 2011 (those for 2005 are
reported in Table 8 in Annex 1) show large across-country variation, from a minimum
of 15.32 in Finland to a maximum of 38.43 in Romania. On average, EIOp is lowest in

2 http://data.uis.unesco.org/.
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Table 3 Inequality of opportunity for tertiary education and contribution of each circumstance, 2011

Country EIOp Gender Parental education Parental occu-  Childhood
pation financial hard-
ship
AT 23.77 9.52 32.75 43.38 14.35
BE 22.63 5.17 53.17 29.63 12.03
BG 35.71 15.83 43.41 31.16 9.60
CH 18.62 28.79 32.59 32.27 6.35
CY 27.14 1.96 47.22 30.95 19.87
CZ 36.58 0.29 56.23 34.02 9.46
DE 20.52 11.43 55.94 22.28 10.35
DK 18.37 9.07 47.24 32.94 10.76
EE 22.08 30.49 35.74 25.94 7.83
ES 20.90 4.84 35.09 38.11 21.96
FI 15.32 29.86 48.69 9.66 11.73
FR 24.49 4.74 50.21 33.10 11.95
GR 25.22 1.22 52.55 30.61 15.63
HR 33.33 8.39 45.08 32.29 14.24
HU 36.31 8.97 4543 33.46 12.41
1IE 20.05 3.82 44.85 36.95 14.39
IS 19.25 32.24 34.71 21.45 11.60
IT 35.41 3.50 45.83 34.30 16.37
LT 26.38 10.35 49.94 26.25 13.46
LU 27.45 3.50 33.38 44.36 18.77
LV 25.72 28.21 32.47 30.35 8.97
MT 26.64 0.37 46.87 32.30 20.45
NL 20.86 4.88 50.48 38.48 5.83
NO 19.26 8.55 47.90 36.05 7.51
PL 32.23 7.72 38.85 38.64 14.79
PT 38.05 13.73 21.06 34.72 30.49
RO 38.43 1.55 52.64 29.82 15.98
SE 18.91 25.77 55.88 14.48 3.86
SI 23.25 14.32 40.32 33.77 11.58
SK 28.46 4.39 35.13 45.93 14.55
UK 16.95 0.85 52.57 34.61 11.94

Northern European countries as compared to Mediterranean and Eastern European coun-
tries (a similar picture emerges for 2005).

The results of the decomposition by source of inequality of opportunity are very robust
to the survey year (see Table 3 and Table 8 in Annex 1). In all cases, parental education
and parental occupation contribute most to EIOp. Financial problems experienced by the
family when the individual was a teenager is also a relevant circumstance, but much less
than parental education and occupation. As explained in Section Data, the measurement of
financial problems differs between 2005 and 2011, hence a strict numerical comparisons
should be avoided. Notwithstanding, the inclusion of this circumstance is insightful and
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reveals that, on average, financial constraints play a non-negligible role in determining the
distribution of tertiary education opportunities (although the most relevant circumstances
remain parental education and occupation). Gender, instead, appears to contribute only
slightly to EIOp in tertiary education, at least relatively to the other circumstances. At the
same time, we notice some relevant across-country variability in the role of the two factors
that appear to contribute less. Financial distress when teenager appears quite relevant in
Portugal, Spain, Cyprus, and Malta. Among Eastern countries, only Romania and Slovakia
show high values for the (relative) contribution of financial constraints. When it comes to
gender, Island, Estonia, Sweden, Finland, Switzerland, and Latvia are the countries where
the relative contribution of this circumstance is higher. However, this should not induce
us to conclude that some sort of gender discrimination in the achievement of tertiary edu-
cation is present in these countries. Since we are capturing relative contributions, as the
relative importance of parental education and occupation is reduced in these countries, the
values for the contributions from the other determinants are mechanically increased. As for
the other countries, the lower contribution of gender to EIOp (relative to the other circum-
stances) also needs to be interpreted with caution. For instance, gender could significantly
affect the choice of the field in which an individual studies®® and hence the likelihood of
finding a job, its quality and the wage. However, when focusing solely on the likelihood of
completing tertiary education, we do not find any significant difference between men and
women.

The changes in EIOp between 2005 and 2011 also vary across countries (see Fig. 1).

Worth noticing is the considerable increase in EIOp in both Germany (from 14.79 to
20.52) and Austria (from 17.08 to 23.77). These changes, however, could reflect the intro-
duction of the “Financial problem” circumstance, which was not available for the two
countries in 2005 (it became available only in 2011). At the other extreme, we observe a
decrease in EIOp in Slovenia (from 36.48 to 23.25), Ireland (from 26.3 to 20.05) and Lat-
via (from 32.57 to 25.72).

When assessing EIOp, we have to keep in mind that cohort-specific effects might play
an important role, since tertiary educational attainment has a clear age-related dimension
(and it is normally over by age 24). For instance, reforms affecting participation to tertiary
education—for instance by changing its rules and costs—only affect individuals that at the
time of the reform have not decided yet whether to attend university or not. Analogously,
technological progress (and its impact on the labour market returns from tertiary educa-
tion) might affect more some cohorts than others. Hence, time trends can hide relevant
across-cohort heterogeneity.

The disaggregation by cohort reported in Table 4 for the 2011 wave reveals that the
oldest cohort (43-60) experiences a higher degree of EIOp almost everywhere, with the
exception of Greece (showing slightly higher EIOp for the youngest cohort), and Romania
(where this difference becomes dramatic: about 9 percentage points). There are almost no
across-cohort differences, instead, in Austria, Bulgaria, Germany, Denmark, Estonia, Hun-
gary and Sweden. For the remaining countries, EIOp for the younger cohort is much lower
than the one faced by the older cohort, especially in Eastern countries, such as, Poland,

26 In fact, women are much less represented than men in STEM. Using graduation data from UNESCO,
Stoet and Geary (2018) find that, between 2012 and 2015, the propensity of women relative to men to grad-
uate with STEM degrees ranged from 12.4 in Macao to 40.7 in Algeria; the median propensity was 25.4.
For instance, it is about 25% in France, 30% in UK and 35% in Italy.
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Slovakia and Czech Republic. Sizable differences also arise in Cyprus, Malta, Portugal,
and Ireland.

Next, we analyse the across-cohort changes in the sources of inequality. The goal here is
to understand the changes in the relative importance of the various factors (gender, paren-
tal education and occupation, financial constraints when a teenager) in accounting for the
observed patterns.

When making cohort comparisons, it is instructive to look at Table 4 reporting the
difference (in percentage points) in the contribution of each circumstance between the
younger and the older cohort.?’

Interestingly, gender becomes relatively less important for the younger cohort in Aus-
tria, Switzerland, Germany, Netherland, and Sweden; it is quite stable in Malta, Iceland,
Check Republic, Greece, UK, Romania, Ireland, and Cyprus. It becomes more important
elsewhere. The contribution of financial hardship is relatively stable or slightly decreasing,
with the notable exceptions of Ireland and Iceland on one side—financial problems being
relatively more important in the younger cohort—and Portugal, Romania, and Greece on
the other side—financial problems being relatively less important in the younger cohort.
Last, the change in the contribution of parental education and occupation between the
two cohorts is widely variable across countries (the change from the older cohort to the
younger one ranges between + 21 percentage points in Switzerland to -30 percentage points
in Finland).

For completeness, we also run several robustness checks.

The first concerns the choice of including financial hardship as a circumstance: our main
results could be affected by the lack of data on such variable for some countries in 2005.
Table 9 in Annex 2 reports the estimates of EIOp in 2005 and 2011 excluding “Financial
hardship when teenager” from the set of circumstances. The estimated variation of EIOp
between 2005 and 2011—for Germany and Austria, but also for the other countries for
which information on financial constraints is available only in 2011—is slightly reduced.
Given the small (relative) contribution of this variable to overall EIOp, its exclusion does
not significantly affect the main results. The country ranking is quite stable (with Romania
and Finland being respectively the countries with the highest and lowest EIOp values).
A noticeable variation can be seen only for two countries: Portugal—whose EIOp change
over time goes from -1.29 percentage points (when financial problems during childhood is
included in the set of circumstances) to 2.9—and Hungary—whose EIOp change over time
goes from 0.86 to 4.65.

The second robustness check concerns the choice of the specific cohort partition adopted
in the main analysis, justified by the need to compare cohorts with an equal age interval. In
Annex 3 we report the EIOp estimates in 2011 for four alternative cohort partitions. The
first partition aims at identifying differences between young individuals, possibly at the
beginning of their job career and the rest of the population (25-35 vs. 35-60, Table 10).
The second partition, by contrast, aims at identifying differences between older individu-
als, possibly at the end of their job career, and the rest of the population (25-50 vs. 50-60,
Table 10). Last, we estimate EIOp by partitioning the population into three cohorts (25-35
vs. 35-45 vs. 45-60 and 25-40 vs. 40-50 vs. 50-60 in Table 11). The results are consistent
with those of Table 4. There are only two exceptions to this. For Iceland and Estonia we
find that the youngest cohort tends to exhibit the highest degree on EIOp compared with

%7 To make the comparisons more readable we consider jointly the contributions from parental education
and parental occupation.
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Table 4 Inequality of opportunity for tertiary education by cohort and difference in EIOp and in the con-
tribution of each circumstance between the two cohorts (value for the younger cohort minus value for the

older cohort), 2011

Difference in EIOp and in the role of circumstances
between younger and older cohort

Country  Older cohort ~ Younger cohort  EIOp Gender  Parental education Childhood
and occupation financial hard-
ship

AT 24,66 22,75 -191 -16,57 11,66 4,92
BE 24,83 19,93 -49 14,15 —13,49 -0,81
BG 36,05 35,76 -09 11,51 -9,16 -2,35
CH 21,34 15,85 -549  -18,66 21,35 -2,69
CY 25,79 18,53 -726 225 16,81 —19,06
CZ 40,14 31,76 -838 -0,05 2,42 -2,37
DE 21,1 19,49 -1,61 -14,17 7,57 6,6
DK 16,09 17,08 0,99 9,99 -52 -4,73
EE 22,14 22,24 0,1 9,13 -5,45 —-5,68
ES 24,53 16,8 -7,73 13,56 -10,82 -2,73
FI 15,77 14,89 -0,88 37,64 -30,49 -7,15
FR 26,23 19,88 -6,35 529 0,76 -6,04
GR 22,7 25,08 2,38 0,64 10,93 —11,48
HR 34,22 30,16 -4,06 22,76 -9,76 —-8,06
HU 35,57 35 -0,57 6,88 —-3,56 -3,31
IE 22,05 14,33 =772  -047 —8,53 8,99
IS 20,21 17,98 -223 -0,62 —12,65 13,26
IT 35,94 32,85 -3,09 8,04 -391 -4,14
LT 26,43 21,19 -524 599 —1,89 -4,11
LU 29,86 23,6 -6,26 -7,79 -1,25 9,04
LV 26,91 23,73 -3,18 9,68 -9,73 0,05
MT 35,33 25,39 -994 371 6,4 -2,69
NL 21,28 18,16 -3,12  -1091 8,17 1,74
NO 21,43 17,01 —-442 11,45 —11,51 0,06
PL 36,66 23,76 -129 9,57 -17,77 -1,8
PT 41,28 34,16 -7,12 11,46 2,83 —14,29
RO 30,2 39,38 9,18 2,2 7,34 -9,55
SE 15,87 17,38 1,51 -17,15 19,08 -1,94
SI 25,65 20,27 -538 20,38 —14,24 —-6,14
SK 33,17 23,41 -9,76 14,57 —8,63 -594
UK 18,53 14,8 =373 2,79 —4,03 1,24

the other cohorts (see Table 10). When focusing only on a three cohorts partition, it can be
observed again that for the majority of countries EIOp is higher among older cohorts. One
exception is Romania, a country in which EIOp decreases for the older cohort (see also
Table 4). The other exceptions are Estonia and Croatia, where EIOp first increases and then
decreases with the age of the cohort (inverse-U shape, see Table 11).
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Fig.1 EIOp in tertiary education: variation from 2005 to 2011

The third robustness check concerns the treatment of the migrant population. The main
model (Table 3) uses only observations on natives. When considering the extension to
migrants, it is important to recognize that some of them might have migrated while adults,
other when still young and others might be second-generation migrants. Given the focus on
country-specific estimates of EIOp, which are also related to country-specific characteris-
tics and institutions (see Section Exploring Drivers of EIOp), in the main model it is prefer-
able to exclude (resident) individuals who moved to the destination country only as adults
(possibly after graduation in their birth country). However, for 2011 (the year of immigra-
tion is available only for 2011), it is also possible to estimate EIOp using the whole sample
of residents (i.e. natives plus migrants) with the exclusion of adult immigrants (all those
who were older than 25 when migrated). The results are reported in Table 12 in Annex 4
and do not show relevant variation with those reported in Table 3.

Last, we ask if and how the estimates of EIOp change when—as an additional circum-
stance—we consider whether an individual is second generation migrant (in this case the
sample is made up by natives and second generations migrants only). Again this informa-
tion in only available for 2011. As indicated in Table 13 in Annex 5, the main characteris-
tics highlighted in Table 3 are confirmed, mainly because this circumstance plays the least
relevant role relatively to all the others.
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Exploring Drivers of EIOp

To investigate the drivers of inequality of opportunity in tertiary education, we relate the
EIOp estimates described in the previous section to country-specific characteristics cap-
turing features of the education system or of the labour market that have a more direct
relationship with the costs and benefits of tertiary education. But before doing so it is inter-
esting to note that the relationship between EIOp estimates and real GDP per capita (in
PPP current international $) is negative (—0.39) and highly significant (p-value equal to
0.0027). In Fig. 2, by visual inspection, we can identify two clusters of countries. The first
cluster is made of Eastern European countries, characterized by higher EIOp and lower
per capita GDP; most of them, in fact, have EIOp levels that are above those that would be
associated with their levels of development. Lithuania and Estonia are some exceptions,
as their level of development is associated to a relatively low EIOp. The second cluster is
made by Western countries with middle/high level of development and middle/low level of
EIOp. Exceptions are Italy and Luxembourg, exhibiting very high EIOp values, relative to
their per capita GDP.

These results, indicating that—on average—richer countries tend to have lower levels
of EIOp, are consistent with the hypothesis that there is no trade-off between equality of
opportunity in tertiary education and growth (see Marrero & Rodriguez, 2013). However,
they also show that the same (or very similar) values of per-capita GDP are associated with
different estimates of EIOp, possibly as a result of country-specific (and possibly time-
varying) features, whose role is explored in the next paragraphs.

Table 5 reports the result of the pair-wise correlations between EIOp and all the indica-
tors capturing specific features of the education system and or labour markets of the differ-
ent countries.

Several cases are worth noting. The correlation between EIOp and the gross enrolment
rate in tertiary education is negative, which does not support the “competition hypothesis”
(see Triventi, 2013%%), according to which, as the number of (potential) competitors in edu-
cation (and, subsequently in the labour market) rises, students from a more advantaged
background (the largest driver of EIOp) tend to be more successful in completing higher
education. On the other hand, higher shares of individuals aged 25 and older who have
at least completed secondary education are negatively correlated with EIOp, in line with
the hypothesis that increased completion of secondary education also increases equality of
opportunity in tertiary education. Finally, higher shares of 15-25 year old students enrolled
in vocational education tend to be associated with higher levels of EIOp, but the coefficient
is not statistically significant.”® This result indicate that vocational education, per se (i.e.

28 Our results are not directly comparable with those of Triventi (2013) since we use a different variable to
capture inequality of opportunity, as well as a different variable to represent the “competition hypothesis”.
We also have a larger number of observations (roughly four times higher). On the theoretical level, and to
be fair with the “competition hypothesis”, we should take into account that not only the demand for tertiary
education has increased, but also its supply. Social stratification could hence lead to a “quality segmenta-
tion”, with students from affluent parents graduating from more prestigious universities, without necessarily
affecting the “quantitative dimension” (i.e. social gap in the likelihood of graduating). However, with EU-
SILC data we cannot identify the “quality” of the higher education institutions from which students gradu-
ate.

2 A symmetric — and not significant—result is found for the share of all secondary education students
enrolled in general programmes.
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Fig.2 EIOp and GDP per capita. Blue bullets refer to the observation in 2005, red bullets refer to the obser-
vation in 2011

without early tracking), does not necessarily lead to higher inequality of opportunity in
higher education.

The amount of public spending allocated to education is significantly and negatively
correlated with EIOp irrespective of the variable used. Similarly, public spending on ter-
tiary education (either in percentage of GDP or in percentage of total government expendi-
ture) is strongly negatively correlated with EIOp. Both results are consistent with the
hypothesis that additional investments along the entire educational ladder improve equality
of opportunity also in the last stage.

The correlation analysis with respect to the quality variables generates ambiguous
results. When outbound and inbound mobility are used to proxy quality, they have the
expected (and opposite) signs. However, given that in both cases the coefficients are small
and not statistically significant, we do not find any robust association between international
(outbound and inbound) mobility and EIOp. However, when we proxy quality with the
students/teacher ratio in tertiary education, we find that the latter is significantly and posi-
tively correlated with EIOp.

Last, we look at the association between EIOp and the economic benefits from tertiary
education achievement, as proxied by (i) the relative employment rate of individuals with
tertiary education, (ii) the relative unemployment rate of individuals with tertiary educa-
tion (iii) relative earnings (in all three cases relative to individuals with only secondary
education). Results indicate that the relative employment rate and the relative earnings of
tertiary graduates are positively and significantly correlated with EIOp, while a negative
correlation occurs for the relative unemployment rate. This is an interesting result as it
indicates that policies directed at improving equality of opportunity might be particularly
needed when the labour market signals that returns to tertiary education are higher.

As a further step, these correlations are forced to more stringent tests using multi-var-
iable regression analysis and exploiting the presence of observation in two points in time
(2005 and 2011). Two different model specifications are run: a pooled OLS regression
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Table 5 Pair-wise correlations—26 countries—EIOp measured in 2005 and 2011—characteristics meas-
ured by average of previous five years

Institutional variables EIOp

Gross enrolment rate in tertiary education —0.3181%%*
Share of individuals aged 25 and older with at least upper secondary education —0.2406*
Share of individuals aged 15-25 enrolled in vocational studies 0.0216
Share of all secondary education student enrolled in general programmes —0.0319
Government expenditure on education (% GDP) —0.4613%**
Government expenditure on tertiary education (% GDP) —0.5130%**
Government expenditure on education (% of total government expenditure) —0.3813%**
Government expenditure on tertiary education (% of total government expenditure) —0.5496%**
Inbound mobility, tertiary —0.1600
Outbound mobility, tertiary 0.0908
Students—teachers ratio, tertiary 0.3115%*
Employment rate tertiary/secondary 0.3652%%*
Unemployment rate tertiary/secondary —0.2307*
Relative earnings: tertiary/upper secondary 0.5571%%*

#kp < 0,01, #+p<0.05, *p<0.1.

and a fixed effect model (FE), which would be appropriate in case of time-invariant and
country specific unobservable factors. We select only the variables that are significantly
correlated with EIOp (see Table 5) and for which we have a relatively high number of
observation (e.g. for the relative unemployment rate we have roughly twice the number of
observations available for the relative wage). Besides, some variables are highly correlated
among themselves®” and hence only one of them can be used in the regression. It is impor-
tant to bear in mind that our analysis does not try to estimate causal impacts. Therefore, the
coefficients that are presented below (as well as the coefficients reported in Table 6) must
be interpreted as simple correlations. Nevertheless, the availability of two observations for
most of the countries allows us to increase the precision of our estimates. The results of
our estimations are reported in Table 3. It is evident that not all correlations that are highly
significant in the pair-wise correlation test are robust to the regression analysis. Public
expenditure in tertiary education (measured in percentage of GDP*!) is significantly and
negatively correlated with EIOp in all specifications, indicating that equality of opportuni-
ties in tertiary education respond positively to public investments. Students/teacher ratio in
tertiary education is also statistically significant in all the models tested, indicating that—
ceteris paribus—a reduction of the number of students per teacher (considered as a proxy
for the quality of education) tends to be associated with lower EIOp. The gross enrolment
rate in tertiary education has a significant negative association with EIOp, but only in the
pooled OLS estimation. By contrast, the negative correlation between EIOp and the share

3 E.g.: government expenditures in education and government expenditures in tertiary education
(r=0.89); relative unemployment rate and relative employment rate (r=0.42); real per capita GDP and
government expenditures in tertiary education (r=0.54).

31" Analogous results hold when we use public expenditure on tertiary education as a ratio of total public
expenditure.
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Table 6 Pooled OLS and FE estimates

Dependent variable: EIOp

Variables Pooled OLS  FE Pooled OLS  FE
Government expenditure on tertiary education =~ — 6.83%%* —4.95%%% —9.49% %% —5.25%%%
(2.89) (2.64) (2.20) (2.61)
Students—teachers ratio in tertiary education 0.397%%* 0.51%#%* 0.347#%* 0.53%#*
(0.16) (0.16) 0.15) (0.16)
Gross enrolment rate in tertiary education —0.12%%* —0.07 n.a n.a
(0.06) (0.05)
Share of individuals aged 25 and older withat  n.a na -0.03 -0.02
least upper secondary education (0.048) (0.05)
Unmployment rate tertiary/secondary —-1.89 —-0.44 —2.53 —-1.74
(6.34) (6.92) (6.33) (6.77))
Constant 36.62%#* 29.36%** 3577k 27.33%%*
(5.69) (5.47) 6.17) (5.84)
Observations 46 46 43 43
R-squared 0.36 n.a 0.38 n.a
Wald-chi squared n.a 18.50 n.a 17.74
Prob > chisquared n.a 0.001 n.a 0.001
Number of countries 27 27 27 27

Standard errors in parentheses. Significance: for Pooled OLS: ***p <0.01, **p<0.05, *p<0.1; for FE:
#rkz <0.01, ¥*2<0.05, ¥z<0.1

of individuals aged 25 or older with at least secondary is never significant. Finally, the vari-
able used to proxy the incentives to achieve tertiary education (i.e. the relative unemploy-
ment rate®?) always enters with a negative but not significant coefficient.

As alast step, Fig. 3 plots for each country the combination of inequality of opportunity
for tertiary education (EIOp) and inequality of opportunity for income (IOp). There is a
clear direct and positive relation between the two dimensions, with a correlation coeffi-
cient of 0.4296. Countries with higher inequality of opportunity for tertiary education are
also characterized by higher inequality of opportunity for income. In particular, by visual
inspection, we can identify three clusters.

The first is composed by countries with high level of both types of inequality, mostly
Eastern-European countries, but it includes also Italy and Portugal. The second cluster
encompasses countries with average levels of both EIOp and income IOp, and it is made
up of Mediterranean and Eastern countries. The third cluster is made of countries with
low level of both EIOp and income I0p, encompassing only Northern-European countries.
We argue that providing equal opportunities for tertiary education attainment also equal-
izes opportunities for income. Of course, there are other channels that operate and affect
inequality of opportunity for income (see discussion in Sect. 3), but granting equity at the
educational stage would increase the probability of facing more equality of opportunity in
later stages of life.

32 The relative unemployment rate is the variable that allows us to use the largest number of observations in
the estimation.
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The implication that increasing equality of opportunity in (tertiary) education leads to
higher equality of opportunity in income is not only valid in the context of the single indi-
vidual life-cycle. In fact, because of the strong effect that the educational attainment of
parents tends to exert on that of their offsprings, increasing educational opportunities for
one generation will indirectly benefit future generations as well, in terms of both education
and income opportunities.*

Discussion

A growing literature in the field of normative economics looks at the different factors gen-
erating inter-individual disparities, distinguishing between fair inequality, that is, inequality
that is the result of differences in individuals® effort, and unfair inequality, that is, inequal-
ity caused by factors outside the sphere of the individual responsibility. According to the
EOp paradigm, a society is to be considered equitable if "opportunities", rather than out-
comes (as in the more traditional welfarist approach), are equally distributed. The opportu-
nity egalitarian perspective is especially relevant when the focus is on education, which is
an important determinant of future earning capacity of individuals and, more generally, of
their future well-being.

In this study, the EOp framework has been applied to the measurement of inequality of
opportunity in tertiary education attainment (EIOp) in Europe, using the EU-SILC data-
base for two survey years, 2005 and 2011. The results, robust to the time period consid-
ered, reveal that the (lower-bound) estimates of EIOp are lowest in Northern European
countries and highest in Mediterranean and Eastern European countries. The disaggrega-
tion by circumstance shows that parental education and parental occupation are the most
important factors contributing to EIOp. This points to socio-economic background as the
most relevant driver of EIOp (we also note some relevant across-country variation), with
primary and secondary effects on educational achievement (primary factors are those that
affect academic achievement, while secondary effects capture the role of social background
on educational choices, net of academic performance34; Boudon, 1974).

Policies directed at improving equality of opportunity in higher education should be
focused on reducing the importance of parental background in determining access to (and
completion of) tertiary education, as well as on reducing barriers to entry to the more pres-
tigious institutions for those with a disadvantaged background. At the same time it is clear
that participation to (and completion of) tertiary education is just the last stage of the edu-
cational career, and it depends on all the previous stages.

The interpretation of our results is conditional on some caveats. The first caveat, as
largely discussed in the paper, concerns the set of circumstances and their construction,
and it implies that what we observe and describe here are only lower-bound estimates of
EIOp. Nevertheless, this caveat does not reduce the relevance of our results, which prove
to be robust to a variety of circumstance choices.

33 Suhonen and Karhunen (2019) estimate a positive causal effects of parental education on their off-
springs’ education.
3 The distinction between primary and secondary effects becomes blurry when one realizes that effort,
which also depends upon educational expectations (i.e. a secondary effect), affects academic achievement
(i.e. performance).
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A second caveat relates to the inequality of opportunity approach adopted in this paper.
The literature has developed two approaches for the measurement of opportunity inequal-
ity, namely the ex-ante and the ex-post approach. According to the ex-ante approach, there
is equality of opportunity if the set of opportunities is the same for all individuals, regard-
less of their circumstances. According to the ex-post approach, there is equality of opportu-
nity if and only if all those who exert the same effort end up with the same outcome. They
express different and sometimes conflicting views on equality of opportunity, reflected in
the different estimates (and rankings) that they generate (Fleurbaey and Peragine 2013).
In addition, their informational requirements are quite different: while for the ex-ante
approach one needs to observe the individual outcome and the set of circumstances, for the
ex-post approach a measure of individual effort is also required. Since a satisfactory meas-
ure of effort is often unavailable, most empirical applications follow the ex-ante approach,
as it is done in this study.

These two caveats might represent the departing points for future research. Our work
could be extended by increasing the set of circumstances and by adopting the ex-post
approach to the measurement of EIOp. Both extensions, however, imply that one should
opt for using “richer” datasets. Additional insights could come from the evaluation of the
impact on EIOp of macroeconomic shocks, such as the crisis generated by the Covid-19
pandemic.

Without the presumption of being exhaustive, below we discuss a set of policies that
could improve equality of opportunity in tertiary education.

First, there are policies directed at improving quality for all at the stage of compulsory
and pre-school education (including early childhood education and care, which has been
shown to produce long-term effect: see Garcia et al., 2016; Heckman et al., 2010; Heck-
man, 2006). A crucial role here is played by the financing of public compulsory educa-
tion (general taxes vs property taxes), and by the availability of private education, its costs
and the subsidies it receives (directly and indirectly) from the public sector. The extent
to which households can select the (public) school for their children is also important, as
more affluent parents tend to be more informed about “school quality” and hence take more
advantage of “freedom of choice”. Investment in public school (including ICT) infrastruc-
tures and in teachers’ professional development (including the use of digital technologies
for teaching and learning) are essential to reduce the gaps that exist across public schools
and between public and private schools.’> Resources should also be devoted to reinforce
the learning of more disadvantaged students, who often find a less supportive environ-
ment at home. Long summer holidays have also been shown to be a factor contributing to
increasing the socio-economic gradient in compulsory education (Stewart et al, 2018).

Concerning upper-secondary school, tracking has been shown to increase educational
socio-economic inequalities (Hanushek & WoBmann, 2006; Strello et al., 2021; Volante
et al., 2019) for at least three main reasons. First, students in lower tracks tend to have
a negative attitude towards schooling, and low expectations on educational achievement
and its returns. These factors contribute to reduce further students’ effort and hence their
academic achievement, strengthening the stigmatization effect of lower tracking. Second,
different levels of tracks are often associated with different levels of curricula ambition and
availability of resources: lower tracks tend to lose on both fronts. Third, when tracking is
the result of academic performance, both primary and secondary effects tend to strengthen

3 Covid-19 is likely to have exacerbated pre-existing inequalities: see Di Pietro et al. (2020).
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educational inequalities between students with different socio-economic background. If
policymakers opt for maintaining performance-bases tracking, it would be important to
avoid early tracking, as social background tend to have a stronger effect at early ages.

When it comes to policies directed at widening access to (and increasing completion
of) tertiary education, two main types of policy interventions*® can be distinguished. On
the one hand we have “Outreach policies”, which are mainly of three types: (i) interven-
tions that reduce information barriers of secondary education students on university cur-
ricula and costs, financial aid, and returns to higher education (including to specific fields
of study); (ii) personalized assistance and guidance during the selection and application
process; (iii) academic tutoring during upper-secondary education, with the purpose of
increasing academic performance (and hence the chances of being admitted at a higher
education institution). On the other hand, there are “Financial support” policies, which—
in theory—would be especially beneficial for students from a low socio-economic
background.

Herbaut and Geven (2020) provide an up-to-date review of the quasi-experimental lit-
erature on the impact that both types of policies have on the relationship between socio-
economic background and the likelihood of enrolling and completing tertiary education.
The main message from Herbaut and Geven’s review can be summarized as follows:

(a) information sessions on curricula, costs, financial aid, and returns to higher educa-
tion work best when they are also accompanied by personalized assistance and guidance,
as information alone —while it helps revising one’s beliefs—is often not sufficient to induce
behavioral changes®’ (this combined effect tends to be higher for disadvantaged students).
In fact, a reduction of information asymmetries—in the absence of personalized assis-
tance- often induces more efficient and realistic choices, but does not necessarily reduce
the socio-economic gradient in higher education. These policies have been shown to work
in relationship to enrollment (evidence on completion is minimal);

(b) financial support policies can have a sizeable impact on the reduction of the socio-
economic gradient in higher education, but it is important to select the appropriate tool,
and the appropriate size. Large universal grants have been shown to benefit the enrollment
of (and completion by) disadvantaged students. The same applies to need-based grants/sub-
sidies, as long as their amounts are able to cover a large part of the direct and indirect costs
of higher education. The evidence on merit-based grants is generally pointing to negative
effects on disadvantaged students’ enrollment, which is consistent with the fact that privi-
leged students benefit from primary effects (i.e. they tend to have higher academic perfor-
mance). Merit-based grants can work in reducing educational inequalities only if they are
someway targeted to disadvantaged students (i.e. directed at high-performing students from
a low socio-economic status). Tax incentives (e.g. tax credits for educational expenses)
tend not to reduce the socio-economic gradient, while the scant evidence on loans points to
a potential significant impact in reducing inequalities in enrollment.

Especially promising appear programs that combine financial aid with early com-
mitments (i.e. the grant is a multiple of the amount of money saved by students during
high-school to finance their tertiary education; see Azzolini et al., 2018). As for per-
formance-based financial aid (i.e. financial support, conditional on achieving a given
level of performance) and its impact on graduation rates of disadvantaged students, the

3 In both cases these are policies that address mostly the secondary effects of the socio-economic back-
ground.
37 See also Barone et al. (2017), Barone et al. (2018), and Abbiati et al. (2018).
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quasi-experimental evidence is still scant but some studies show promising results®®
(Binder et al., 2015; Erwin et al., 2021).

Finally, it important to improve participation to higher education by non-conventional
students, adult learners, as well as by students with a vocational background39 (Katartzi &
Hayward, 2020; Page & Scott-Clayton, 2016; Parry, 2016; Hoelsher et al., 2008).

The main objective of this study is to characterize inequality of opportunity in higher
education in Europe in 2005 and 2011, and we do not attempt to derive robust policy impli-
cations, such as those summarized in the paragraphs above. However, we investigate the
presence of significant statistical relationships between the estimated EIOp and a set of
indicators that capture the country’s level of economic and human capital development,
public expenditures on education (and specifically on tertiary education), variables proxy-
ing the characteristics and the quality of education and indicators of the returns from com-
pleting tertiary education. The evidence shows that real GDP per capita and EIOp are neg-
atively correlated: one could read this as evidence supporting the hypothesis that higher
equality of opportunity in tertiary education and GDP growth are complementary political
objectives. We also find robust evidence for the variables capturing public expenditures in
tertiary education and for one of the proxies for quality of higher education: higher spend-
ing on tertiary education (as a percentage of total spending or of GDP) has a strong nega-
tive association with EIOp, while a higher students/teacher ratio is strongly associated with
higher EIOp.

Interventions aimed at reducing EIOp are desirable, as educational inequalities have
an impact on future outcome achievements. Indeed, data show that there is a direct link
between IOp in tertiary education and IOp in income. While guaranteeing a fair system for
tertiary education is an important step towards the improvement of EOp in income, equal-
ity of opportunity should not be limited to the later stages of education, and in fact, should
be guaranteed at every stage of the educational career, from early childhood education to
upper secondary schooling. At the same time, it is important to remember that other factors
may also affect the transmission of the beneficial effects of tertiary education attainment to
the labour market, and hence co-determine labour market outcomes.

Appendix

See Tables 7, 8,9, 10, 11, 12, 13

3 Vignoles and Powdthavee (2009) points to the importance of policies supporting completions of higher
education by disadvantaged students.

3 For a review and discussion of policies for inclusion in higher education in the EU see Kottmann et al.
(2019), and Orr et al., (2017a, 2017b).
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Table 8 Inequality of opportunity for tertiary education and contribution of each circumstance, 2005

Country Elop Gender Parental education Parental occupa- Childhood
tion financial hard-
ship
AT 17.08 16.73 56.18 27.09 n.a
BE 24.93 1.66 62.65 24.58 11.11
BG n.a n.a n.a n.a n.a
CH n.a n.a n.a n.a n.a
CY 26.71 1.40 53.79 21.79 23.02
czZ 32.24 3.65 34.30 51.07 10.97
DE 14.79 15.27 53.42 31.31 n.a
DK 17.90 14.94 48.90 30.73 5.43
EE 24.06 24.51 41.50 22.33 11.66
ES 20.89 1.44 53.03 19.46 26.07
FI 17.21 13.90 38.97 33.79 13.34
FR 24.68 5.81 61.07 33.12 n.a
GR 23.10 0.29 53.63 46.09 n.a
HR n.a n.a n.a n.a n.a
HU 32.27 2.81 46.79 32.51 17.88
1IE 26.30 5.33 58.52 12.19 23.96
IS 21.57 8.69 56.00 25.54 9.78
IT 35.37 0.64 47.63 27.82 23.90
LT 26.10 13.96 50.52 16.40 19.12
LU 30.78 6.13 38.29 43.20 12.38
LV 32.57 28.33 48.45 15.44 7.78
MT n.a n.a n.a n.a n.a
NL 21.12 9.90 53.50 28.75 7.85
NO 19.12 3.06 48.12 42.14 6.67
PL 34.92 6.65 46.99 26.95 19.41
PT 32 12.28 37.43 50.29 na
SE 21.41 16.31 66.66 7.57 9.46
SI 36.48 7.86 41.36 26.14 24.64
SK 24.47 1.21 45.60 35.80 17.39
RO n.a n.a n.a n.a n.a
UK 15.73 1.41 68.88 14.29 15.41
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Annex 1. Probit Estimates for 2005

Table 9 Inequality of

. . . Country EIOp 2005 EIOp 2011
opportunity for tertiary education
in 2005 and 2011 AT 17.08 23.65
BE 24.86 22.50
BG n.a 35.37
CH n.a 18.40
CY 26.01 26.94
CczZ 32.24 36.55
DE 14.79 20.40
DK 17.65 18.27
EE 23.87 21.89
ES 20.11 19.63
FI 16.51 15.30
FR 24.68 24.17
GR 23.10 25.10
HR n.a 33.21
HU 31.50 36.15
IE 25.63 19.67
IS 18.93 18.71
IT 33.72 35.03
LT 25.40 26.17
LU 30.19 27.00
LV 32.49 25.49
MT n.a 28.57
NL 20.84 20.64
NO 19.94 19.67
PL 34.26 31.56
PT 32.00 34.90
RO na 38.23
SE 21.34 18.87
SI 34.84 22.93
SK 24.01 28.25
UK 15.67 16.68
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Annex 2 Estimating EIOp Without Including “Financial Problem” as a Circumstance
Variable

Table 10 Inequality of opportunity for tertiary education in 2011, analysis by cohort (25-35 vs. 35-60 and
25-50 vs. 50-60)

Country EIOp EIOp EIOp EIOp
Cohort 25-35 Cohort 35-60 Cohort 25-50 Cohort 50-60
AT 20.22 25.15 22.60 25.29
BE 19.48 24.02 20.65 26.91
BG 37.61 34.75 36.02 35.84
CH 16.25 20.01 17.17 2221
CY 15.06 26.83 24.25 28.19
CzZ 30.11 38.76 33.68 40.91
DE 19.74 21.02 19.51 22.90
DK 17.36 16.95 17.14 16.58
EE 21.35 22.82 23.25 19.37
ES 16.17 2242 18.46 26.47
FI 16.15 16.13 14.23 18.08
FR 20.35 24.76 22.04 27.54
GR 23.29 23.49 24.59 24.60
HR 29.51 32.06 33.47 31.76
HU 34.11 36.35 35.18 36.52
1IE 14.84 20.93 16.77 21.64
IN 22.88 18.82 18.16 21.63
IT 30.58 36.18 34.84 35.49
LT 19.46 25.74 24.94 24.99
LU 23.26 28.90 25.48 31.45
LV 23.01 26.39 24.42 28.73
MT 24.76 33.04 26.03 36.39
NL 19.64 20.90 20.09 21.57
NO 16.78 20.88 18.36 2343
PL 22.05 35.18 26.93 36.93
PT 31.46 40.68 36.02 42.97
RO 39.20 33.01 40.14 27.80
SE 17.51 17.60 18.35 15.93
SI 17.69 26.06 21.71 25.30
SK 20.63 31.40 25.52 3543
UK 13.87 18.20 15.89 19.52
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Annex 3 Estimating EIOp for Different Cohort Partitions

Table 11 Inequality of opportunity for tertiary education in 2011, analysis by cohort (25-35 vs. 35-45 vs.
45-60 and 25-40 vs. 40-50 vs. 50-60)

Country EIOp EIOp EIOp EIOp EIOp EIOp
Cohort 25-35 Cohort 35-45 Cohort 45-60 Cohort 25-40 Cohort 40-50 Cohort 50-60
AT 20.22 26.02 24.12 21.57 25.00 25.29
BE 19.04 21.39 25.71 19.52 22.29 2691
BG 37.61 34.00 36.33 36.11 35.88 35.84
CH 16.25 17.86 21.70 15.71 20.30 22.21
CY 15.06 25.03 25.87 16.73 28.53 28.19
CZ 30.11 37.18 40.13 31.81 36.80 40.91
DE 19.74 20.18 21.60 19.67 19.70 22.90
DK 17.36 15.04 17.20 15.85 18.42 16.58
EE 21.35 26.61 20.94 22.23 25.59 19.37
ES 16.17 17.85 26.06 16.92 20.35 26.47
FI 16.15 14.89 16.08 15.39 14.60 18.08
FR 20.35 20.23 27.78 19.31 23.78 27.54
GR 23.29 24.31 22.62 23.94 21.27 24.59
HR 29.51 34.39 33.67 29.27 39.49 31.76
HU 34.11 36.38 3545 33.75 36.74 36.52
IE 14.84 15.91 22.90 12.80 21.90 21.64
IS 22.88 18.28 19.42 19.21 19.77 21.63
IT 30.58 36.77 35.44 32.20 36.83 35.49
LT 19.46 25.61 26.04 19.40 27.61 24.99
LU 23.26 26.57 31.84 24.89 26.54 31.45
LV 23.01 25.73 26.96 24.27 24.08 28.73
MT 24.76 28.68 34.94 24.95 32.77 36.39
NL 19.64 20.90 20.49 17.39 22.13 21.57
NO 16.77 21.13 21.65 15.73 21.46 23.43
PL 22.05 29.23 36.81 22.61 34.29 36.93
PT 31.46 39.48 42.08 33.54 39.41 42.97
RO 39.20 37.08 28.86 39.77 34.29 27.80
SE 17.51 18.76 15.17 17.04 17.59 15.92
SI 17.69 2591 24.68 19.52 26.63 25.30
SK 20.63 31.07 33.92 22.88 31.18 3543
UK 13.87 17.89 18.21 14.36 17.33 19.55
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Annex 4 Estimating EIOp Excluding Individuals Who Migrated Only as Adult
Table 12 Inequality of opportunity for tertiary education in 2011
Country EIOp Gender Parental education Parental occu-  Childhood
pation financial hard-
ship
AT 23.73 9.46 32.66 43.60 14.29
BE 22.48 5.19 53.13 29.55 12.12
BG 35.71 15.84 43.40 31.16 9.60
CH 18.32 29.78 32.58 31.33 6.31
CY 27.69 2.56 46.44 31.37 19.62
CZ 36.50 0.15 56.36 33.98 9.50
DE 20.62 11.68 55.50 22.83 9.99
DK 18.97 8.49 45.76 34.21 11.54
EE 22.08 30.47 35.77 2591 7.84
ES 21.02 4.38 35.01 38.70 21.90
FI 15.12 30.48 47.70 10.05 11.77
FR 24.57 4.30 50.01 33.57 12.12
GR 24.94 1.11 52.74 30.44 15.71
HR 33.39 7.92 45.12 32.26 14.71
HU 36.31 8.98 4541 33.46 12.15
IE 20.06 3.70 45.02 37.05 14.24
IN 20.93 29.89 37.60 20.80 11.71
IT 35.41 3.50 45.83 34.30 16.37
LT 25.62 8.68 49.09 27.64 14.59
LU 27.52 3.54 33.45 44.18 18.83
LV 25.73 28.01 32.82 30.11 9.06
MT 29.73 0.69 47.80 32.46 19.05
NL 20.60 4.96 50.11 38.86 6.06
NO 18.66 11.74 53.99 32.90 1.37
PL 32.25 7.68 38.83 38.66 14.83
PT 37.18 13.86 20.99 33.98 31.17
RO 38.44 1.59 52.80 29.57 16.04
SE 17.72 25.60 55.68 14.68 4.04
SI 25.75 12.01 4141 34.52 12.05
SK 28.54 441 35.29 45.88 14.42
UK 16.96 0.81 5242 34.74 11.99
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Annex 5 Estimating EIOp Including Second Generation Migrant as Additional
Circumstances

Table 13 Inequality of opportunity for tertiary education in 2011

Country EIOp  Gender  Parental education  Parental Second generation ~ Childhood
occupation  migration status financial hard-
ship
AT 23.75 9.39 32.60 43.50 0.26 14.24
BE 22.49 4.80 51.42 27.76 5.13 10.89
BG 3572 15.54 43.13 30.90 1.12 9.31
CH 18.23  29.53 32.29 31.12 0.83 6.23
CY 27.60 2.40 46.40 30.98 0.60 19.62
(674 36.72 0.32 55.74 33.03 2.08 8.83
DE 2050 11.21 54.85 21.94 1.98 10.03
DK 18.71 8.39 45.11 33.61 1.04 11.85
EE 2221  28.85 34.03 24.69 523 7.19
ES 20.86 4.73 35.13 38.22 0.05 21.87
FI 1532 27.81 46.55 9.00 6.23 10.42
FR 24.51 4.58 49.83 33.48 0.15 11.97
GR 25.27 1.11 52.14 30.53 0.51 15.71
HR 3343 7.56 44.61 31.78 1.73 14.32
HU 36.32 8.95 45.38 3343 0.12 12.12
IE 20.05 3.70 44.53 36.63 0.86 14.26
IS 19.54  31.57 34.06 21.04 2.18 11.15
IT 35.42 3.36 45.61 34.07 0.81 16.15
LT 25.67 8.34 48.73 27.33 1.37 14.23
LU 27.46 3.02 32.47 43.44 3.07 17.99
LV 26.08  25.58 31.69 28.10 7.02 7.61
MT 29.77 0.29 46.46 32.18 0.87 20.19
NL 20.65 4.82 50.01 39.06 0.30 5.81
NO 18.78 8.47 46.95 36.22 0.41 7.94
PL 32.24 7.57 38.71 38.57 0.45 14.69
PT 3782 1392 20.72 34.04 0.67 30.66
RO 38.43 1.34 52.13 29.32 1.70 15.50
SE 18.96  25.27 54.39 14.04 2.47 3.83
SI 23.32  14.09 40.04 33.49 1.11 11.27
SK 28.47 4.25 34.99 45.68 0.75 14.34
UK 17.08 0.72 50.33 33.30 4.23 11.42
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