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Abstract

This paper provides new evidence on educational inequality and reviews the literature on the causes
and consequences of unequal education. We document large achievement gaps between children from
different socio-economic backgrounds, show how patterns of educational inequality vary across
countries, time, and generations, and establish a link between educational inequality and social mobility.
We interpret this evidence from the perspective of economic models of skill acquisition and investment
in human capital. The models account for different channels underlying unequal education and highlight
how endogenous responses in parents’ and children’s educational investments generate a close link
between economic inequality and educational inequality. Given concerns over the extended school
closures during the Covid-19 pandemic, we also summarize early evidence on the impact of the
pandemic on children’s education and on possible long-run repercussions for educational inequality.
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1 Introduction

In modern economies, people’s livelihoods are based in large part on skills ac-
quired through education. The importance of such skills has steadily increased
over time. Whereas in the early nineteenth century few children received any
formal education at all, large fractions of recent cohorts in high-income countries
continue their studies through higher education and spend a substantial part of
their lives enrolled in school and university. The benefits of education extend
not just to higher earnings in the labor market and more secure employment, but
also include wider advantages such as better health (Lleras-Muney 2005), higher
life satisfaction (Powdthavee, Lekfuangfu, and Wooden 2015), reduced criminal
behavior (Lochner 2020), and greater civic participation (Lochner 2011).!

The essential economic role of education implies that unequal education can be a
driver of unequal outcomes between different groups in society. What is more,
educational inequality is at the root of low social mobility across generations.
If only the children of wealthy and successful parents have access to the best
educational opportunities, inequality will be more persistent across generations
compared to a society where education is less dependent on family background.
Understanding the nature and determinants of educational inequality is therefore
crucial to the study of overall economic inequality and of the distribution of

economic opportunity in society.

This chapter reviews the literature on educational inequality and presents new
evidence on the extent to which family background is associated with differ-
ences in educational outcomes. We also discuss the mechanisms that underlie
socio-economic gaps and examine how economic conditions, institutions, and
policies shape these gaps. Lastly, given the importance of education inequality
for social mobility, we endeavor to understand what the future may hold: will
socio-economic gaps in education close, or are they likely to become even more

marked in the future?

We start by documenting test score gaps by family background using interna-
tionally comparable data from the OECD’s Programme for International Student

1See Gunderson and Oreopolous (2020) for a survey of economic returns to education and
Oreopoulos and Salvanes (2011) for an overview of non-pecuniary benefits.
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Assessment (PISA). We show that in all countries considered, there are large
achievement gaps between students from families of higher versus lower socioeco-
nomic status. In addition, achievement gaps within countries are wide compared
to the observed variation in average achievement across countries. Using longitu-
dinal data for a smaller set of countries, we document similar socioeconomic gaps
in terms of educational attainment. We then discuss how socioeconomic gaps
vary between countries, over time, and across generations, as well as how they
relate to other aspects of economic inequality. We emphasize, in particular, two
prominent empirical findings in the recent literature, both of which are central to

our discussion of the mechanisms underlying educational inequality.

The first finding is the so-called “Great Gatsby Curve,” whereby countries or
regions with high economic inequality tend to have low intergenerational mo-
bility in income (Hassler, Rodriguez Mora, and Zeira 2007, Corak 2013, Blanden
2013). Educational inequality is a potential source of the Great Gatsby Curve: if
higher inequality increases the gap in educational achievements between children
from richer and poorer families, lower social mobility is likely to follow. Ac-
cordingly, we examine the empirical relationship between income inequality and
inequality by family background in educational outcomes. In terms of educational
achievements in school, this link is fairly weak. That is, more unequal countries
generally do not have wider test score gaps between students at the top and
bottom ends of the socioeconomic scale. In contrast, there is a strong and robust
relationship between income inequality and the intergenerational correlation in
educational attainment: the “Educational Great Gatsby Curve.” The observation
that income inequality matters much for attainment but little for achievement, as
measured by test scores at school, helps shed light on the channels underlying the
overall link between economic inequality and social mobility. In particular, mech-
anisms that generate socio-economic gaps in educational attainment conditional
on achievement—such as financial constraints in higher education or different
educational aspirations between families of different backgrounds—are likely to

play a role.

The second finding is that educational inequality is surprisingly persistent across

multiple generations. Simply extrapolating observed parent-child correlations



would imply substantial regression to the mean when considering social mobility
between grandparents and children, and little persistence in the economic status
of different families over three or four generations. Yet, recent empirical evidence
shows that differences in economic status across families instead persist over
many generations (e.g., Clark 2014, Lindahl et al. 2015). One potential explanation
for this puzzle is that conventional measures of social mobility from parents to
children may understate persistence because educational advantages cannot be
fully captured by simple summary measures such as years of schooling. For
example, horizontal stratification in the learning process, such as variation in
the quality of the educational institutions attended by children from richer and
poorer families, may have an additional impact on intergenerational persistence.
Similarly, a comparison of distant kins suggests that conventional measures also
understate the contribution of assortative mating to educational inequality and
low social mobility (Collado, Ortufio-Ortin, and Stuhler 2022).

After reviewing this evidence, we lay out models to understand the mechanisms
that drive educational inequality. We first consider the role of parental investments,
public investments, and neighborhood and peer effects in determining children’s
educational achievements throughout their school years. We then consider the
roles of ability, financial constraints, and uncertainty in young adults” decisions
to go to and complete college. In a last step, we consider simple models of
intergenerational transmission in an effort to explain the sources of high multi-
generation persistence. The models frame our discussion of the related theoretical
and empirical literatures.

A main insight from our model of skill acquisition during childhood is that the
central role of parents in shaping their children’s education generates a link be-
tween different sources of educational inequality. Parents invest in their children’s
skills directly, from talking and playing with them in the early years, to helping
them with homework and studying later on. They are, however, constrained in
these choices by inequalities in time, skills, and money, and their investments
furthermore depend on other inputs such as the quality of public schools. Parents
also shape peer and neighborhood experiences by choosing where to live and in

which schools and extra-curricular activities to enroll their children. Their deci-



sions in these matters add to inequality in school inputs, particularly in settings
such as the United States where public school quality varies considerably and

there are expensive private school options.

Parental decisions also underlie interconnections between inequality in the econ-
omy at large, educational inequality, and social mobility. The economic approach
to parenting envisions parental decisions as being informed by concern over chil-
dren’s welfare or economic success. If economic conditions are such that returns
to formal education are high, parents worry more about the quality of schools
that their children attend, push their children harder towards educational achieve-
ment, and attempt to endow them with preferences and aspirations that favor
high educational attainment. But not everyone is able to make the same invest-
ments: higher inequality also implies a wider resource gap between richer and
poorer parents in terms of both money and time. Hence, a more unequal economic
environment results in greater educational inequality and lower intergenerational

mobility: the “Great Gatsby Curve” arises.

Socioeconomic differences can arise both from what parents “do,” namely dif-
fering kinds of investment in children’s education, and from what they “are,” as
captured by the notion of endowments in the classic Becker and Tomes (1979)
model of intergenerational transmission. The descriptive evidence in Section 2
reflects both of these influences, as do our models. Endowments can include
not only parents’ initial wealth, educational attainment, and genetic determi-
nants of ability, but also factors such as aspirations, values, and social norms,
as long emphasized in sociological studies (Erikson 2019) as well as in recent
economic work (Bursztyn and Jensen 2015). That said, our analysis in Section 5
of multi-generation transmission suggests that empirical findings based on two
generations and focusing on standard measures of education may miss some
types of endowments and could consequently understate the wider transmission
of advantages and disadvantages. This argument aligns with earlier results based
on the comparison of intergenerational and sibling correlations (Bjorklund and
Salvanes 2011, Bjorklund and Jantti 2012).

Broader family endowments—beyond income, wealth, and educational attainment—

that are transmitted strongly from generation to generation might also explain
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high multi-generational persistence. Such persistent endowments are unlikely
to primarily consist of genetic characteristics, as persistence across generations
would be low unless assortative mating on genetic ability were extraordinarily
strong. A more probable candidate would be a persistent family culture, capturing,
for example, how a family views its position in society. While economic models
of the intergenerational transmission of values and attitudes exist (e.g., Bisin and
Verdier 2001, Doepke and Zilibotti 2008), an exploration of their ability to account

for high multi-generational persistence has yet to be pursued.

The central role of publicly provided inputs in education, together with the
prospect of lower social mobility due to educational inequality, has given rise
to a number of policy questions. Should the government do more to guarantee
equal access to, or even success in, education for children from different back-
grounds? If so, what specific policy measures are likely to be successful? We use
our theoretical models to discuss how the literature has approached these ques-
tions. Policy interventions are especially desirable if there are inefficiencies in the
level of educational investments or their distribution across children of varying
socio-economic circumstances. Possible sources of inefficiencies include human
capital externalities in production, spillovers such as peer effects in the classroom
(see Epple and Romano 2011 for a review), informational frictions, and incomplete
financial markets that make it difficult for poorer families to afford investments in
education even if the returns are high. We use the examples of bottlenecks in the
school system and financial constraints in access to higher education to illustrate
the role of such inefficiencies. In addition, we review the evidence on a range of
specific policy issues, including school funding, teacher quality, class size, and

instruction time.

At the time of writing, the world is still in the grip of the coronavirus pandemic.
School closures have been a highly visible aspect of the public health response.
Our model of children’s skill acquisition demonstrates the important role played
by schools in equalizing educational opportunities between children from dif-
ferent backgrounds. Several recent papers assess the implications of pandemic
school closures for educational attainment and inequality (Jang and Yum 2020;
Fuchs-Schiindeln et al. 2021; Agostinelli et al. 2022). We consider the potential



impact of the Covid-19 pandemic on educational inequality in Section 6, where we
discuss this literature together with insights from empirical work. Given public
education’s role as “the great leveler,” widespread school closures are likely to
have profound effects, leading to larger educational inequality among affected

cohorts and consequent economic repercussions far into the future.

Our discussion builds on the contributions of Hanushek and Woessmann (2011)
and Bjorklund and Salvanes (2011) in an earlier volume of this Handbook series.
We focus on socio-economic gradients and do not explore inequality in educational
outcomes by race or gender, although these dimensions are clearly important.
Our discussion is informed by a human capital model that emphasizes differences
in investment and skill development due to unequal resources and peer effects.
It therefore accounts for some of the sources of racial differences but not others,
such as discrimination. Recent surveys assessing racial and gender inequality and
their underlying mechanisms include Blau and Kahn (2017) and Lang and Kahn-
Lang Spitzer (2020). Other topics not addressed in detail here include the political
determinants of educational systems, aspects of educational inequality specific to
developing countries, the relationship between family structure and educational
inequality, and the macroeconomic repercussions of educational inequality (Galor
and Zeira 1993).

We conclude our review with a consideration of open research questions. While
the literature on educational inequality has made tremendous progress, the nature
of the subject also poses unique empirical challenges. The central role of parenting
decisions makes it difficult to design randomized interventions, meaning that
empirical evidence is primarily based on observational data that can be hard to
interpret. Even with well-identified research designs, relevant outcomes (such as
children’s future earnings and family decisions) may be realized only decades later
(or generations later when analyzing long-run mobility). Furthermore, parenting
and education decisions occur in a tremendous range of institutional and cultural
contexts, which vary not only between but even within countries. Though not
insurmountable, these issues imply that much has yet to be learned.

In the following section, we present new evidence on the extent of educational

inequality in a set of high-income economies. In Section 3 we examine different
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sources of educational inequality from the perspective of a model of child devel-
opment. Section 4 extends this analysis to higher education, including issues such
as student loans. Section 5 discusses mechanisms that can give rise inequalities in
education and economic outcomes that extend across many generations. Section 6
considers the implications of the Covid-19 pandemic on inequality and Section 7

concludes.

2 Evidence on Educational Inequality

This section presents new evidence on the extent of educational inequality by
family background in high-income economies. Inequality can be documented
using different measures (e.g., educational attainment and test scores) and at
various life stages. We start by looking at evidence on test scores from the OECD’s
Programme for International Student Assessment (PISA), which allows us to
construct measures of educational inequality at the high school level that are
comparable across countries (OECD 2016). To document socio-economic gaps in
higher education, we use longitudinal surveys for Australia, England, Germany,
and the United States that provide information on family background, test scores,
and educational attainment. Finally, we assess the contribution of educational
inequality to the persistence of economic status over multiple generations through

a review of recent evidence in the literature on intergenerational mobility.

2.1 Socio-Economic Gaps in Test Scores

Differences in educational achievements appear early in life and are large in all
stages of educational attainment. Figure 1 provides a snapshot of achievement
gaps in high school, comparing PISA scores at age 15. For each country, the figure
plots the average score on the 2015 PISA assessment in mathematics (left panel)
and reading (right panel), the average scores within the bottom and top quarters
of the PISA index of socio-economic status (ESCS), as well as the gap between the

two.

2See also Hanushek and Woessmann (2011), who provide a comprehensive survey of economic
research on differences in educational achievement based on earlier PISA waves, as well as the
Trends in International Mathematics and Science Study (TIMSS), and the Progress in International
Reading Literacy Study (PIRLS).
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Figure 1: PISA scores by country and socio-economic background.

Notes: The figure reports the mean PISA 2015 results for OECD countries and the mean
scores in the top and bottom quarters of the PISA index of economic, social, and cultural status
(ESCS). The numbers refer to the gap between the mean scores in the top and bottom quarters for

each country. Source: OECD (2016)

Two observations stand out. First, the gap in test scores between the top and bot-
tom quarters of socio-economic status is pronounced in each of the 35 considered
countries. Second, these socio-economic gaps are large compared to the overall
differences in achievement between countries. Even in the best-performing coun-
tries such as Finland or Canada, the achievement of students from disadvantaged
backgrounds is below the OECD average of 500 points. Furthermore, while the
reported mean gap between countries rarely exceeds 50, the average gap by family
background is 84 for reading and 86 for mathematics, corresponding to nearly one

standard deviation.

How do these differences in test scores translate into differences in knowledge?

While such conversions are conceptually problematic, a number of studies have
estimated the grade equivalence of PISA points (OECD 2016). Moreover, learning



gains in national and international tests during a given year generally amount to
between one-quarter and one-third of a standard deviation (Woessmann 2016).
The evidence in Figure 1 therefore suggests that by the age of 15, children in
the bottom quarter in terms of socio-economic background are more than two
years behind their more advantaged peers. A strong connection between family
background and student achievement has been well documented in the literature.
However, the strength of this relation varies across countries, and can in part
be explained by institutional differences in education systems (Hanushek and
Woessmann 2011), as we further discuss in Section 3.8. Whether the magnitudes
of these socio-economic gaps have changed over time remains more controversial,

a point we return to in Section 2.5.

2.2 Socio-Economic Gaps in Educational Attainment

Beyond test scores, socio-economic differences also extend to educational attain-
ment. Children from high-income families are more likely to continue on to
post-secondary programs, and conditional on attending they are more likely to
complete their studies and obtain a degree. Moreover, these gaps do not arise
solely because children from well-off families perform better in school (as docu-
mented in the previous section). Socio-economic differences are pronounced even

conditional on intermediate measures of achievement, such as test scores during
high school.

To shed light on these patterns, we report results from four different data sets
that contain detailed information on educational careers and family background.
For England, we use Next Steps: the Longitudinal Study of Young People in
England (LSYPE) (University College London 2021); for the United States, the Ed-
ucation Longitudinal Study (ELS) (National Center for Education Statistics 2019);
for Australia, the Longitudinal Surveys of Australian Youth (LSAY) (Australian
Government Department of Education and Employment 2017); and for Germany,
the National Education Panel Study (NEPS, Blossfeld and Maurice 2011).

As a simple measure of family background, we use an indicator for whether at

least one parent has obtained an level of education beyond high school.* As shown

3For Germany, our definition of higher education includes intermediate school-leaving (Mittlere
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Table 1: Description of Longitudinal Datasets

Country England United States Australia Germany
Name Next Steps (for- Educational Longitudinal Sur-  National Educa-
merly LSYPE) Longitudinal vey of Australian  tion Panel Study
Study 2002 Youth 2003 (NEPS), SC 4
Birth cohort 1989-1990 ~ 1987-1988 1988 ~ 1995-1996
(grade sampled) (grade sampled)
Starting sample size 16000 17591 12500 16425
Grade and age in Wave 1 9t grade, age 14 10t grade, stan- Age 15 (70% in 9t grade, stan-
of Survey dard age 15/16 10" grade) dard age 14/15
Parents with “higher 50.5 72.8 54.3 79.6
education” (one parent [8494] [15612] [6536] [8487]
more than secondary) (%)
Single parents (%) 22.2 23.6 21.6 17.1
[8450] [13592] [6593] [6148]
Correlation between par- 0.453 0.590 0.470 0.518
ents’ years of education [5738] [10298] [6234] [7834]
Correlation between math ~ 0.785 0.759 0.760 0.512
and reading test scores [7861] [15244] [10370] [8434]
Parent expects child to 58.6 77.6 N/A 56.82
attend university (%) [15513] [12877] [5725]
Student expects to attend 65.1 722 63.4 66.2
university (%) [15431] [15273] [10356] [5023]
Studying for a degree at 37.6 43.1 33.0 46.1
age 20 (%) [8478] [16162] [6609] [8309]
Definition of selective Russell Group (42  Four-year in- “Group of 8” University pro-
university research intensive  stitutions with research intensive  gram with mini-
universities) average test universities mum entry grade
scores in top 20% requirements
Studying at selective 9.4 19.5 7.4 28.6
university at age 20 (%) [8576] [12226] [6609] [8309]
Degree obtained by age 25  26.8 32.9 47.3 N/A
(%) [7569] [16197] [3700]
Attended at age 20 butno  36.2 34.8 15.0 N/A
degree by age 25 (%) [3539] [9253] [1598]

Notes: Square brackets report the sample sizes upon which the calculations are based. We restrict
our sample to those who participated in or after wave 9 (NEPS) or to those for whom we have
information on whether they started university (other samples). Variables are weighted using
panel entry weights (NEPS) or the first wave of the sample in which the variable is observed (other
samples).? Question relates to wishes rather than expectations.
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in Table 1, this share varies between 50.5 (England) and 79.6 (Germany) percent,
partially due to differences in the structure of the educational systems.

In Table 2, we regress the student’s standardized test scores in high school on
our indicator for socio-economic background, for Australia, the United States,
England and Germany. Note that these estimates reflect the overall importance of
family background, for which parental education is a proxy, and not the causal
effect of parental education itself.* The results are similar across the four countries
and across the school subjects: the average test score of children of less educated
parents is between 0.4 and 0.6 standard deviations lower than that of children
with highly educated parents, in both mathematics and reading.” As shown in
Table 1, the correlation in scores between the two subject areas is high in all four

countries.

Table 2: Associations between Test Scores and Parental Education

England us Australia Germany

Standardised scores on parental higher education

Mathematics 0606 0.549 0.395 0.534
(0.030)  (0.024)  (0.027)  (0.028)

Readin 0.593 0.559 0.437 0.487
& (0.028)  (0.022)  (0.029)  (0.033)
Sample size 7876 16197 10131 7672

Notes: All models are weighted using panel entry or longitudinal weights. Parental higher
education is an indicator for whether at least one parent has obtained education beyond high
school.

In Panel (a) of Table 3, we show socio-economic gaps in university attendance,

Reife) with vocational qualifications; for England this reflects having more than a GCSE qualifica-
tion (obtained upon leaving school at age 16); and for the United States and Australia this means
having a qualification higher than a high school diploma.

4Based on a review of the literature and an application to Swedish data, Holmlund, Lindahl,
and Plug (2011) conclude that intergenerational schooling associations are largely driven by
selection rather than direct causal effects. Bjorklund and Jéantti (2020) note that the pattern is
qualitatively similar for income, with estimates of the causal effect of parent on child income being
much smaller than the corresponding descriptive associations.

°See also Section 4.2 in Hanushek and Woessmann (2011) for a comprehensive review of
international comparisons of socio-economic gaps in test scores.
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reporting both unconditional estimates and estimates that condition on test scores
in high school at around age 14 or 15 (depending on data source).® The probability
of attending university at age 20 is between 18 (Australia) and 28 (United States)
percentage points higher for children of highly educated parents, as defined above.
To illustrate the size of these effects compared to the baseline attendance rate (see
Table 1) we also report odds ratios, which suggest that the odds of attending
university—the proportion of students attending over those non-attending—are
up to 3.4 times higher for children of highly educated parents.

Attainment gaps in higher education partially reflect achievement gaps in high
school, and therefore narrow when controlling for test scores in math and reading.
Differences in test scores explain about half of the gap in university attendance
in the United States, Germany, and Australia. That said, the gaps remain large
even conditional on test scores. For example, in Germany, students from more
advantaged backgrounds are still 11 percentage points more likely to attend
university than their peers with comparable test scores at age 14-15, compared to
an overall attendance rate of 46 percent. Notably, conditional gaps are particularly
large in the expensive US system and small in England, suggesting that costs and

credit constraints may in part drive these differences.”

To summarize, attainment gaps in higher education are large even conditional
on observed achievement gaps in secondary school. Panel (b) in Table 3 shows

qualitatively similar results for degree attainment by age 25.

Test scores are a noisy measure of achievement (Jacob and Rothstein 2016), such
that the positive coefficient on family background conditional on test scores may
still reflect differences in abilities (i.e., an omitted variable bias). The extent to
which prior achievement can explain socio-economic differences in university

attendance continues to be debated (Jerrim and Vignoles 2015). One way to

® Attendance is defined as attending a professional academy, university of applied sciences, or
university in Germany, as studying for a bachelors’ degree in England and Australia, or a four-year
college degree in the United States.

"Note that the English data refers to the period before fees were increased to their current
relatively high level (Jerrim 2012). Though, Murphy, Scott-Clayton, and Wyness (2019) show that
the new student finance arrangement has not led to a rise in socio-economic gaps in participation.

8These estimates are not computed for Germany as completion by age 25 is relatively less
common.
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investigate this concern is to control for a more extensive set of ability measures
and test scores. In the German sample, for example, the coefficients on parent
education decrease slightly but still remain large when accounting for these
additional controls.

Why might parental background affect attendance even conditional on ability?’ In
Section 4, we present a model of dynamic human capital investments that sheds
light on the role of financial resources. Under perfect financial markets (as for
example in Becker and Tomes 1979), university attendance should not vary with
family background, once we condition on acquired skills at the end of secondary
school. However, in the presence of borrowing constraints, attendance increases
in the financial assets of the parents, conditional on skill. Even if borrowing
constraints are not binding, attendance will increase in financial assets if higher
education is a risky endeavour, as the disutility of risk is greater for families with

low financial resources.

2.3 Socio-Economic Gaps within Higher Education

Higher education institutions vary in quality. Likewise, there are substantial
differences in the rigor of and economic returns offered by different majors and
programs of study in a given university. Hence, additional socio-economic gaps
may be present in terms of where students f