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Abstract

It is widely believed that countries with greater levels of income inequality also have lower
levels of intergenerational mobility. This relationship, known as the Great Gatsby Curve
(GGC), has been prominently cited by high-ranking public policy makers, best-selling authors
and Nobel Prize winning academics. Yet relatively little cross-national work has empirically
examined the mechanisms thought to underpin the GGC — particularly with regards to the
role of educational attainment. This paper uses the cross-nationally comparable Programme
for International Assessment of Adult Competencies (PIAAC) dataset to shed new light on
this issue. We find that income inequality is associated with several key components of the
intergenerational transmission process — including access to higher education, the financial
returns to education, and the direct effect of parental education upon labour market
earnings. Thus, consistent with theoretical models, we find that educational attainment is
an important driver of the relationship between intergenerational mobility and income
inequality. We hence conclude that unequal access to financial resources plays a central role
in the intergenerational transmission of advantage.
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1. Introduction

Income inequality is high and rising in a number of developed countries (OECD 2012). There
Is widespread concern that this may lead to lower levels of intergenerational mobility in the
future. For instance, Ermisch, Jantti and Smeeding (2012:3) stated that:

“Of all the potential consequences of rising economic inequality, none is more
worrisome than the possibility that rising inequality will have the long-term effect of

reducing equality of opportunity and intergenerational mobility”
A statement supported by Duncan and Murnane (2011:20):

“Only if our country [the United States] faces the consequences of growing income inequality

will it be able to maintain its rich heritage of upward social mobility”

A key reason why many believe income inequality and intergenerational mobility are
linked is that this can be observed cross-nationally; economically unequal countries are also
the least socially mobile. This is demonstrated in Figure 1, which plots the Gini coefficient
(income inequality) against the intergenerational income elasticity (a common measure of
social mobility). The upward sloping regression line demonstrates what has become widely
known as the “Great Gatsby Curve (GGC)”; greater income inequality is associated with less

social mobility®,
<< Figure 1 >>

This striking finding has been subject to much academic and public policy attention. It
has been prominently cited by Nobel Prize winning economists (Heckman 2013), high-
ranking policymakers (The White House 2013; Obama 2013), bestselling authors (Wilkinson
and Pickett 2009) and the popular science press (The Economist 2013). Indeed, Professor

Alan Krueger (2012) even used the curve to predict:

“persistence in the advantages and disadvantages of income passed from parents to children
..... [will] rise by about a quarter for the next generation as a result of the rise in inequality

that the U.S. has seen in the last 25 years”™

3 Greater values of the intergenerational income elasticity (y-axis) imply less social mobility. Krugman (2012)
reports the GGC correlation to be around 0.85, though Blanden (2013) reports a more modest 0.60.
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Yet, despite the widespread interest in the GGC, relatively little work has empirically
examined the mechanisms thought to underpin it*. This includes the role of educational
attainment, despite this being deemed to be a critical factor in the transmission of
(dis)advantage across generations by many economists and sociologists (Atkinson 1980;
Atkinson and Jenkins 1984; Duncan and Hodge 1963; Blau and Duncan 1967; Becker and
Tomes 1986). This paper aims to fill this gap in the literature by examining how the link
between parental education, educational attainment of offspring and labour market outcomes
varies across countries, and whether stronger associations are found in societies with more

income inequality. We address the following three research questions.

First, we ask whether there is indeed a strong relationship between income inequality
and intergenerational mobility. As noted by Jantti and Jenkins (2013), Blanden (2013) and
Jerrim, Choi and Roriguez (2014), different methods have been used across different
countries to produce the income mobility estimates usually plotted on the GGC, with
substantial differences across countries in terms of data quality. Indeed, two experts from the

intergenerational mobility field (Jantti and Jenkins 2013:188) recently emphasised that:

“despite the public prominence of the Great Gatsby curve, very little is known about how
intergenerational income persistence and mobility vary across countries and how this relates
to cross-sectional inequality. More research, using comparable data for multiple countries
across multiple cohorts of parents and offspring, is required”

Our first aim is to provide new evidence closely related to what the aforementioned
academics are calling for. Specifically, the cross-nationally comparable Programme for
International Assessment of Adult Competencies (PIAAC) dataset is used to investigate the
link between comparable measures of parental education and their offspring’s earnings. We
thus investigate whether the GGC can be replicated using an alternative definition of
intergenerational mobility and data specifically designed to facilitate such international

comparisons.

Research Question 1. How does the link between parental education and their
offspring’s earnings vary across countries? Is this association stronger in more unequal

countries?

4 Corak (2013) is a recent exception. He found greater returns to higher education in more unequal countries.
We advance this work by formally decomposing the GGC into separate components (including both access to
and returns from higher education).



Our second contribution is to consider the role of offspring’s educational attainment
in forming our version of the GGC. Despite the prominence of educational attainment in the
theoretical models of intergenerational persistence, relatively little empirical work has
examined whether this may be driving the link between income inequality and mobility®. We
thus investigate whether educational attainment mediates the intergenerational transmission
process, how this varies across countries, and whether this is independently associated with

income inequality:

Research Question 2. Does educational attainment mediate the relationship between

parental education and offspring’s earnings? Is this ‘indirect’ effect of parental

education stronger in more unequal countries?

Finally, our statistical decomposition shows that the mediating effect of education will work

through two key channels:

Q) The socio-economic gradient in offsprings’ educational attainment (‘access to
education’)

(i) The labour market value of qualifications gained (‘returns to education’).

We argue that both channels are likely to be stronger in more unequal countries (Solon
2004). Our final aim is thus to bring data to bear on these issues by investigating whether (a)
income inequality is linked to differences in university completion rates by parental education
group (b) the returns to education are indeed higher in more unequal countries and (c) if

either stands out as a particularly important driver of our version of the GGC:

Research Question 3. Is the relationship between parental education and access to

higher education stronger in more unequal countries? Are the economic returns to

education greater in more unequal countries?

Readers should bear in mind that our objective is to establish whether strong
associations between income inequality and intergenerational opportunities exist at the cross-

country level, and the extent to which educational attainment is an important mediating

5 Gregg, Jonsson, Macmillan and Mood (2013) is an exception. The paper’s authors investigate the mediating
role of education in explaining intergenerational income mobility across Sweden, the United Kingdom and the
United States.



factor. Although establishing whether any apparent link is causal is clearly an important long-

term goal, it is beyond the scope of this paper and, indeed, the data currently available®.

The paper proceeds as follows. Our theoretical framework and empirical methodology
are presented in section 2, with an overview of the PIAAC dataset following in section 3.

Results are presented in section 4, with conclusions in section 5.
2. Theoretical framework and empirical methodology

Becker and Tomes (1986), Solon (2004), Duncan and Murnane (2011) and Corak (2013)
argue that, in societies with more income inequality, there is greater disparity in the resources
that rich and poor families invest in their children. This begins when children are in utero (e.g.
quality of pre-natal care), and continues throughout early childhood via the provision of
educational inputs (including parental time). Consequently, large socio-economic differences
in cognitive functioning emerge even before compulsory schooling has begun (Cunha et al
2006). Income inequality then leads to greater school and neighbourhood segregation, with
children from disadvantaged backgrounds attending lower quality schools than their more
affluent peers. This, along with continuing disparities in educational investments, reinforces
the skill gap between socio-economic groups. Thus, by the end of secondary school, there
will be substantial family background differences in academic abilities, future aspirations and

a range of other social (‘non-cognitive”’) skills.

In turn, this will influence whether children obtain a bachelor degree. Income
inequality may also directly influence college access if low income families are unable to
afford the high costs of tertiary education. Yet young people who do graduate from college
earn a substantial wage premium over other groups — with these returns likely to be higher in
more unequal labour markets. Family resources are likely to continue to matter, even at this
late stage, as the wealthy continue to support their offspring as they search for their first job.
Successful labour market transitions are therefore likely to be harder for those from poor
backgrounds — particularly when labour markets are very unequal. The Great Gatsby Curve
presents ‘a summary of all these underlying gradients, reflecting the outcome of a whole host

of ways that inequality of incomes affects children’ Corak (2013:7).

6 In the interest of producing replicable research, the entire analytical process, including links to the data and
programme code, can be found at www.johnjerrim.com.
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This argument is formalised in Figure 2. This links parental education (starting point)
to offspring earnings (end result). The raw (unconditional) association between parental
education and offspring earnings is the measure of intergenerational mobility used in this
paper, henceforth labelled B (where K equals country). We estimate S across 24 countries

using the following OLS regression model’:

Log(Y§"') = a + B.E[™™ + ¢.Cj +&; VK (1)
Where:

y§"= Offspring earnings

ETT°™ = Highest level of parental education

C = A vector of control variables (quadratic age, immigrant status)®

¢ = Error term

i = Individual i
j = Cluster j
K = Country K

Figure 2 illustrates that the link between parental education and offspring earnings can
be separated into two components: the part that works through the educational attainment of
offspring (dashed arrows) and the part that does not (solid grey arrows). Formally, following
the statistical decomposition of Gregg et al (2013), the intergenerational association (f) will

be divided into the following parts:

B=y.A+8 (2)
Where:

B = Total association between parental education and offspring earnings

y = Labour market value of qualifications

" The estimated B coefficients will occasionally be presented in terms of percentage differences, calculated as
{(exp(B) — 1) * 100}.

8 Immigrants’ education and mobility opportunities may potentially be influenced by features of both their home
and host country (including the level of income inequality). Immigrant status is therefore controlled in the
analysis.



A = Relationship between parent and offspring educational attainment
& = The (unexplained) direct influence of parental education on offspring earnings.

The product y. A represents the ‘through education’ (or ‘indirect’) effect of parental
education upon offspring earnings; it is the part that can be accounted for by differences in
educational attainment across families. In contrast, § is the direct effect; it is the association
between parental education and offspring earnings that remains once educational attainment
has been controlled. We estimate the magnitude of each component across countries, and
examine whether they are larger in more unequal societies. These components are discussed

in further detail below.
<< Figure 2 >>

The intergenerational correlation of education (1)

A represents the intergenerational correlation of education; it is the strength of the association

parent

PATent) and their offspring (Efj*"'). Figure 2

between the educational attainment of parents (E i

illustrates how three factors drive A:
Heredity (H) = The genetic transfer of skills across generations

Non-financial resources (NF) = Non-financial inputs into children’s development,

including reading stories and helping with homework

Financial resources (F) = Monetary inputs into children’s development (e.g. private

tuition, school quality, tuition fees).

We investigate how A varies across countries, and whether it is linked to income
inequality (we denote this hypothesised correlation with income inequality as p;). We argue
that if such an association exists (i.e. p;>0) then it is likely to work through channel F;
greater income inequality leads to greater disparity in financial resources between high and
low parental education groups which, in turn, generates bigger differences in offspring
educational attainment. Thus, as illustrated in Figure 2 (dotted arrows), there is a clear
theoretical link between income inequality, availability of financial resources by parental
education group, and offspring educational outcomes. There is, on the other hand, little
reason to believe that any impact of channel H (heredity) will vary significantly across

countries; heredity transfers are unlikely to lead to stronger intergenerational associations in
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Britain than Finland (for example). Likewise, because non-financial investments (NF) are
family specific, they are unlikely to be influenced significantly by an external, macro-level
force such as income inequality. For instance, highly educated parents are much more likely
to read regularly to their child, help with homework and hold higher aspirations for their
children’s future than low educated parents. It is difficult to see why highly educated parents
would behave differently, in terms of their non-financial investments, in countries with high
and low inequality®. (Appendix A includes supplementary analysis of the Programme for
International Student Assessment — PISA — dataset providing empirical support for this
claim). We therefore argue that any association between income inequality and the
intergenerational correlation of education is consistent with the view that access to financial

resources matter for children’s educational attainment.
A is estimated using the following OLS regression model:
Ed{" = a+ LEF™™ + ¢.Cj+¢; VK (3)

We begin by comparing A across countries, before plotting estimates against income
inequality. The stronger this association (p;), the greater the evidence that differences in
access to financial resources by parental education group matter in the intergenerational

transmission of advantage.

The returns to education (y)

There is likely to be a strong association between parent and offspring education (1)
due to financial, non-financial and heredity factors. The impact this has upon offspring’s
earnings will depend, however, upon the value of qualifications in the labour market — i.e. the
returns to education (y). The product of A* y hence determines the impact of offspring
education on intergenerational persistence (). For instance, there may be strong parent-child
education links within a given country, but this may have little impact upon  if economic

rewards to schooling are low.

Figure 2 illustrates our hypothesis that y will be greater in more unequal countries.
(We denote this correlation as p,). This is because financial rewards to more schooling are

likely to be greater in societies where the income distribution is more dispersed. For example,

® We note that one plausible mechanism might be that a lack of financial resources amongst low parental
education groups in unequal societies might constrain the quantity or quality or time parents can spend with
their children.
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university graduates will earn more, on average, than high school graduates in every country.
But, with more inequality in the earnings distribution, the wage differential between
graduates and non-graduates will be considerably larger in high income inequality countries
(relative to low income inequality countries). Similarly, wages are likely to be taxed and
redistributed more in low income inequality countries like Sweden than in high income
inequality countries like the United States. Again, this will reduce the private returns to

education in the former relative to the latter.

Consequently, income inequality will have a double influence upon the ‘through
education’ component of the intergenerational transmission process; it will affect both the
intergenerational correlation of education (1) and the economic rewards of holding higher
qualifications (y). In Becker’s work on human capital (Becker 1964) this process creates the
perfect storm — more advantaged families will have greater resources to invest in their
children’s education and greater incentives to do so in more unequal countries. In turn, this
leads to a particularly pronounced relationship between income inequality and the ‘through

education” component of 3. We test this hypothesis in our empirical analysis.

y is estimated via regression model (4). This captures the link between offspring’s

education and their earnings, conditional upon parental education:
YEMe = a + 8. EFTM +y. EAM + ¢.Cj + &5 VK (4)

Moreover, by re-arranging equation (2) one can see that the combined ‘through education’

effect (y. A) is simply the difference between the unconditional (3) and conditional (5)

parameter estimates given by (1) and (4):
y.A= (B — &) = Through education effect (5)

In our empirical analysis, we investigate whether (y. 1) is linked to income inequality, before

considering each sub-component in turn.
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Direct effects

Parental education may influence offspring earnings in ways other than through
offspring educational attainment (solid grey arrows in Figure 2). This is the ‘not through
education’ or ‘direct’ effect (6x) which operates via three mechanisms. The first is financial
resources. For instance, in many countries unpaid internships are becoming an important
intermediate step between college and the labour market. High parental education families
can use their greater financial resources to support their offspring during this transition, while
low parental education families may not. Similarly, searching for jobs can take time.
Offspring from families with greater financial resources may have more time to find a
suitable job than offspring from families with fewer resources. This will be more of a
problem in countries with greater differences in financial resources between parental

education groups - i.e. those with more income inequality.

The second mechanism is through the use of connections and networks in the labour
market — i.e. non-financial resources. For instance, highly educated parents may draw upon
their professional networks to secure their offspring a well-paid job. Low educated parents,
who do not have the same professional networks, may not be able to provide their offspring
with the same labour market opportunities (even when their offspring hold the same
qualifications as those from more advantaged backgrounds). Moreover, although reasons why
this would vary by income inequality are not as apparent as for the financial resources (F)

channel, one cannot rule this possibility out.

The final mechanism is heredity endowments. An example is looks or beauty. Such
traits are passed across generations, do not operate through educational attainment and have
non-trivial labour market rewards (see Hamermesh and Biddle 2001). They will thus be
incorporated in 8. Other examples might include personality, eloquence, the ability to read
others’ emotions and other non-cognitive skills that do not influence offspring’s educational
attainment. However, as with heredity transmission of skills, this process is unlikely to differ

across countries (or be associated with income inequality).

We therefore argue that, if there is a systematic association between 8, and income
inequality, then this is likely to be driven by channel F (access to financial resources). This
would, in turn, suggest that access to financial resources is central to the intergenerational
transmission process. Estimates of 6, are drawn from equation (4). We examine whether

these 6 are greater in more unequal countries.
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3. Data

The Programme for International Assessment of Adult Competencies (PIAAC) was
conducted by the OECD in 2011. It has been designed to provide internationally comparable
information on educational attainment and labour market outcomes. A complex survey design
has been used, with geographic regions firstly selected as the primary and secondary
sampling units, and one person aged between 16 and 65 randomly chosen to participate
within each sampled household (see OECD 2013: chapter 14 for further information).
Response rates ranged from 45 percent in Sweden to 75 percent in Korea (median equals 62
percent). The survey organisers undertook a thorough analysis of non-response (OECD
2013:Chapter 16), finding that this problem was typically ‘minimal’ to ‘low’ (see Table 1).
To account for missing data and complex survey design (e.g. clustering and stratification), the
PIAAC response and replicate weights are applied throughout the analysis.

We restrict the sample to men aged between 25 and 59. Female respondents are
excluded to maximise comparability with the existing intergenerational mobility literature
(which has focused upon men) and because of the added complexity of labour market
selection for women'®. Individuals younger than 25 and older than 59 have been excluded as
their earnings are subject to “transitory” fluctuations, leading to “life-cycle bias” (see
Chadwick and Solon 2002 and Haider and Solon 2006 for further explanation). Our analysis
thus focuses upon men born between roughly 1950 and 1985, with estimates essentially being
an average for individuals born during this period. (We have re-produced all estimates having
tightened our restriction to 35 - 55 year old males only with little substantive change to our
results. These are available from the authors upon request). Final sample sizes range from
472 in Russia to 7,707 in Canada (with a median of 1,453) —see Table 1.

<< Table 1 >>

Respondents were asked detailed questions about their qualifications, labour market
earnings and the level of education their parents achieved. The latter is measured using
International Standard Classification of Education (ISCED) levels; a coding schema designed

by UNESCO to facilitate cross-national comparisons. Following existing practice in much of

10 Nevertheless, we have re-estimated all models for women as well (available from the authors upon request).
The key conclusions reached continue to hold, though the observed Great Gatsby association (excluding
transition countries) is slightly weaker than for men (correlation = 0.62). Moreover, the link between income
inequality and the direct effect (8) is weaker for women (correlation = 0.32) than for men (correlation = 0.67).

13



the cross-national literature (e.g. the Luxemburg Income Study -

http://www.lisdatacenter.org/) a collapsed version has been used:

e Low = Neither parent obtained upper secondary schooling
e Middle = At least one parent attained secondary and post-secondary, non-tertiary
education

e High = At least one parent attained tertiary education

Estimates of intergenerational associations (B, A and d) refer to differences between high and

low parental education groups.

Respondents’ earnings were collected via a battery of detailed questions, designed to
maximise the quality of reports while minimising item non-response. Earnings could be
reported hourly, daily, weekly, bi-weekly, monthly, annually or a piece rate, with categories
used where respondents were unwilling to provide exact amounts. Separate questions were
asked about bonuses, and to the self-employed. A monthly earnings variable has then been

derived by the OECD using the following process:

0] Converting information into a consistent reporting period (e.g. from hourly to
yearly)

(i) Conversion of categorical earnings into direct amounts

(iii)  Applying a Purchasing Power Parity (PPP) correction to equalise amounts

across countries™.
. The natural logarithm of PPP adjusted earnings is used in our analysis.

Detailed questions were also asked about qualifications held. Country specific options
were provided, and have been converted into ISCED levels by the OECD. The following

seven educational categories are formed:

(a) Primary (ISCED level 1)

(b) Lower secondary (ISCED level 2 or 3c short)

(c) Upper secondary (ISCED level 3a, 3b and 3c long)
(d) Post-secondary, non-tertiary (ISCED level 4)

(e) Professional degree (ISCED level 5b)

(F) Bachelor degree (ISCED 5a)

11 See OECD (2013: Chapter 20.4) for further details
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(g) Master/research degree (ISCED 5a/6)

When decomposing the link between parental education and offspring earnings into indirect
and direct components (recall equation 4) this seven category schema is used. In contrast,
educational categories are collapsed when estimating access to education (4) and the returns

to education (y) as follows:

i Upper secondary school and below (categories a to ¢ above)
ii. Post-secondary but below bachelor degree (categories d to e above)
iii. Bachelor degree and above (categories f and g above)

This is done to facilitate the production and presentation of results across a large number of
countries?. We consider the implications for estimating the indirect and direct effects from

using the seven category measure compared to the three category measure in Appendix B.

Income inequality

Income inequality is measured using the Gini coefficient. Although there are alternative
measures (e.g. Atkinson coefficient, decile ratios), similar estimates of the GGC are obtained
regardless of income inequality measure used (Blanden 2013). This information is drawn
from the Luxemburg Income Study (LIS) 3. This is widely considered to be the “gold
standard” in income inequality measurement across countries (Atkinson 2004) due to the
consistency of population coverage, income concept (disposable household income), unit of
analysis and equivalence scales. We average the Gini coefficient across all years with data
available. To test the robustness of results, information on income inequality has also been
drawn from the Standardised World Income Inequality Dataset - SWIID*. This contains
income inequality data for a greater number of countries than the LIS, and over a longer
period of time (1960 to 2010 for most OECD countries). However, like other similar
resources (e.g. Deininger and Squire 1996) it also has lower levels of cross-national
comparability (Atkinson and Brandolini 2001). We average the Gini coefficient across all
available years between 1965 and 2010 when using the SWIID, and find little change to our

substantive results (available from the authors upon request).

12 Al respondents were also asked to complete a series of cognitive numeracy tests. This is used to test the
robustness of results regarding the intergenerational correlation of educational attainment. We have standardised
these test scores to mean 0 and standard deviation 1 across all participating countries.

13 See http://www.lisdatacenter.org/data-access/key-figures/inequality-and-poverty/

14 See http://myweb.uiowa.edu/fsolt/swiid/swiid.html
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Country selection

22 OECD and two non-OECD (Russia and Cyprus) countries participated in PIAAC.
However, as Andrews and Leigh (2009) argue, ‘it may be unreasonable to draw a link
between [income] inequality ... and intergenerational mobility’ for ‘transition’ economies
previously under Communist rule. In particular, recall that the sample includes men born
between 1950 and 1985, when these countries did not have a market based economy.
Individuals in these countries would have also experienced substantial economic, social and
political change during their lives, with such instability potentially leading to unusual and
unpredictable patterns of social mobility™®. Consequently, it has been argued that these
countries are unlikely to demonstrate the hypothesised link between income inequality and
intergenerational mobility, and should therefore be excluded from the GGC (see Andrews
and Leigh 2009).

This complication will be handled as follows. The GGC will firstly be reproduced
using parental education-offspring earnings estimates from 23 of the 24 PIAAC countries
(Cyprus is excluded due to a lack of income inequality data within the LIS). The sensitivity
of our version of the GGC to the inclusion/exclusion of the five transition economies (Russia,
Poland, Estonia, Czech Republic and the Slovak Republic) is then illustrated. Subsequent
decompositions will be presented for all countries, with the transition economies only
excluded from our graphical representations of how the different components of the

intergenerational association (y, A and &) vary with income inequality.
4. Results

Does the Great Gatsby Curve really exist?

To begin, we replicate previous findings intergenerational mobility is lower in more unequal
countries. Table 2 presents estimates of the link between parental education and labour

market earnings (p).

<< Table 2 >>

15 Andrews and Leigh (2009) go on to argue that ‘theoretical explanations suggesting a relationship between
inequality and social mobility include private expenditure on education, political donations, and median voter
models. These are more likely to apply in capitalist democracies than in Communist countries.’
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In all countries there is a strong and statistically significant association, with
individuals from low parental education backgrounds earning up to 75 percent less than those
from high parental education backgrounds. However, the strength of this association varies
across countries. Finland, Sweden, Norway and Denmark are all towards the bottom of Table
2, where the parental education — offspring earnings gap is approximately 20 percent or less.
On the other hand, the equivalent difference in the Slovak Republic and United States is more
than 70 percent. Overall, the ranking of countries in Table 2 is broadly similar to Blanden
(2013: Table 2) who performs a similar cross-country comparison using an alternative
measure of social mobility (the link between the income of fathers and sons)*®. Indeed, the

correlation between our estimates in Table 2 and Blanden (2013: Table 2) stands at 0.73.

Figure 3 plots these B coefficients against income inequality. (See Table 1 for the key
to country abbreviations). The left-hand panel includes all countries bar Cyprus (due to the
lack of income inequality data in the LIS). Although we find a link between income
inequality and mobility, this association is relatively weak. The correlation coefficient equals
0.39 (Spearman’s rank 0.49) - notably less than the 0.85 reported by Krugman (2012) and the
0.60 by Blanden (2013). Similarly, the fitted regression line suggests that a 0.10 increase in
the Gini coefficient (roughly the difference in income inequality between Sweden and the
United Kingdom) is associated with a relatively small (0.11) increase in . Nevertheless, this

association does reach statistical significance at conventional thresholds?’.
<< Figure 3 >>

However, as discussed in section 2, the hypothesized link between income inequality
and intergenerational mobility is unlikely to hold in the transitional economies of Russia,
Poland, Czech Republic, Estonia and the Slovak Republic, where there was substantial social,
economic and political change during the late 20" century. Moreover, these countries have a
big impact upon the results presented in left hand panel of Figure 3, and are thus excluded in
the panel on the right. Consistent with Andrews and Leigh (2009), the association between
income inequality and intergenerational mobility becomes significantly stronger. The
correlation coefficient increases to 0.86 (Spearman’s rank = 0.81), with a 0.10 increase in the

Gini now associated with a 0.26 increase in . These magnitudes are consistent with Corak

16 This is what other academics have typically plotted in the y-axis of the GGC.

17 Reporting statistical significance in cross-country analyses is not without its problems — most notably the
implicit assumption that countries are randomly drawn from some super-population. Nevertheless, statistical
significance is reported to give some indication of uncertainties given the limited number of observations
(countries).
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(2013) and Blanden (2013), neither of whom included transition economies in their versions
of the GGC. Together, this provides strong evidence that income inequality is indeed linked
to intergenerational mobility (at the cross-national level) when alternative and comparable
measures of parental background are used.

As a robustness test we draw upon Jerrim (2014: Table 2). This author estimates 3
using three datasets (PIAAC, EU-SILC and ESS) before combining results in a meta-
analysis®. Consistent with the above, we find that the link between income inequality and B
is weak when all countries are included (r = 0.31), but increases substantially when transition

economies are removed (r = 0.70).

To what extent does educational attainment mediate the link between parental education and

labour market outcomes?

Table 3 presents estimates of the decomposition of B into the part that works through
offspring educational attainment (y. 4), and the part that does not (). Educational attainment
is clearly an important mediating factor in all the countries considered; in all countries y. A
accounts for more than half the total effect (B). This illustrates education’s important role in
the intergenerational transmission of (dis)advantage. Indeed, in several countries & (the
influence of parental education through channels other than offspring education) is small and
statistically insignificant, including Denmark, Finland, Norway, Sweden, Austria, Germany,
Belgium and the Netherlands. Hence the labour markets in these countries seem
comparatively meritocratic — conditional upon educational achievement, parental education
has little additional impact upon offspring earnings. In contrast the direct effect of parental
education (9) is substantial in France, Japan, South Korea and England and Northern Ireland,
where the low parental education group earns 20 percent less than the high parental education
group, even when they hold the same qualifications.

<< Table 3 >>

Figure 4 considers whether offspring educational attainment may be driving our
version of the GGC. The association between income inequality and y. A (the “through
offspring education” component of ) is presented in panel (a) with analogous results for &

(the “not through offspring education” component) in panel (b).

18 EU-SILC = European Union Statistics on Income and Living Conditions; ESS = European Social Survey.
These meta-results have the benefit of increasing the number of countries (28 including transition economies
and 20 without) while also minimizing sampling error within each country.
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<< Figure 4 >>

There is a strong and statistically significant association in panel (a); the correlation
coefficient equals 0.70 (Spearman’s rank = 0.62), with a 0.10 increase in the Gini coefficient
associated with a 0.13 increase in y*A. This is consistent with the theoretical model presented
in Figure 2; the link between income inequality and educational attainment is a key driver of
our version of the GGC. Yet there is also a reasonably strong association in panel b (Pearson
correlation = 0.67, Spearman’s rank = 0.63, p = 0.01), with the direct effect (6) increasing by
0.12 for each 0.10 increase in the Gini coefficient. Hence income inequality is also linked
with the part of the intergenerational transmission process that works through channels other
than offsprings’ educational attainment (e.g. non-meritocratic selection in the labour market).
This finding has important implications regarding the theoretical framework presented in
section 2 (Figure 2); it suggests that financial resources do indeed matter in this part of the
intergenerational transmission process (e.g. by financing offspring while they search for a job

after university or complete an unpaid internship, for example).

Is the through education component of the GGC driven by socio-economic inequality in

educational attainment or the returns to education?

As noted in section 2, the “through offspring education” component is comprised of:

Q) The intergenerational correlation of educational attainment (1)

(i)  The labour market returns to qualifications (y)
We now consider whether A and y are greater in more unequal countries.

Table 4 presents differences between low and high parental education groups in terms
of (i) obtaining a bachelor’s degree and (ii) PIAAC numeracy test scores. These are our

measures of A.
<< Table 4 >>

Differences by parental education in offspring’s educational attainment are large and
significantly significant in all countries — though there is also substantial cross-national
variation. Gaps are comparatively small in Scandinavia; individuals from low parental
education backgrounds are 24 percentage points less likely to graduate from university than

individuals from high parental education backgrounds in Sweden, for example. On the other
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hand, there is a 50 percentage point difference in the probability of university graduation in
the transition economies (Slovak Republic, Czech Republic, Poland and Russia)*®.
Elsewhere, parental education differences in university graduation are comparatively large in
Italy, Japan and the United States (approximately 45 to 50 percentage point gaps) relative to
Austria and Canada (25 to 30 percentage point gaps).

Figure 5 plots these estimates of A against income inequality, with university
graduation results in panel (a) and numeracy test scores in panel (b). A reasonably strong and
statistically significant association is observed in both. The Pearson correlation equals 0.74 in
panel a (Spearman’s rank = 0.74), where there is a 15 percentage point increase in the
difference between low and high parental education groups graduating from university for
each 0.10 increase in the Gini coefficient. Although the correlation is weaker in panel b
(Pearson = 0.52, Spearman = 0.50, p = 0.03), a 0.10 increase in the Gini coefficient is still
associated with a 0.28 standard deviation increase in low-high parental education differences

in numeracy test scores.

This provides further indicative evidence that access to financial resources matter in
the intergenerational transmission process. As discussed in section 2, heredity transfers are
unlikely to vary across countries, while there is no obvious theoretical reason why non-
financial parental investments would vary by income inequality (see Appendix A for
empirical evidence on this matter). In contrast, disparities in financial resources by parental
education group will clearly be greater in more unequal countries, translating into bigger
differences in financial investments in children’s development. Consequently, it is the
financial resource component of parental education that is the most credible explanation as to

why A is positively associated with income inequality.
<< Figure 5 >>

Table 5 examines financial returns to higher education qualifications (y) by
presenting the earnings differential between university and high school (upper secondary)

graduates.

<< Table 5>>

19 The gap in numeracy scores is equally as stark, standing at more than one standard deviation in the Slovak
Republic and Czech Republic, compared to approximately half a standard deviation in Scandinavia.
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Wage returns are particularly high in the United States, where university graduates earn, on
average, double the amount of high school graduates (y = 0.73; exp(y) = 1.07). Returns are
also high in Canada, Belgium, Ireland, Germany and England and Northern Ireland, where
the graduate wage premium is approximately 60 percent or more. In contrast, there is just a
27 percent wage differential in Italy, 38 percent in Sweden and 42 percent in Japan. The

Scandinavian countries are all within the bottom half of the table (comparatively low returns).

Figure 6 illustrates the link between these estimated y and income inequality.
Although there is an association (Pearson = 0.42, Spearman = 0.42, p = 0.10), a small number
of countries have a big influence upon this result; the exclusion of Italy substantially
increases the observed correlation (Pearson = 0.63), while the deletion of the United States
dramatically reduces it (Pearson = 0.22). Indeed, the association actually turns negative with
the removal of just three data points (Sweden, Ireland and the United States). Consequently,
although differential returns to education across countries may have some influence upon our
version of the GGC, it seems likely that the intergenerational correlation of education is the
more important of the two indirect (through education) components.

Summary

This section has highlighted five key results:

Q) The GGC can be replicated using alternative measures of intergenerational
mobility and cross-nationally comparable data. The strength of the association
depends, however, upon whether transition economies are included.

(i) In all countries, it is educational attainment that is driving the link between
parental education and offspring earnings.

(ili)  The association between income inequality and the “through education”
component of the intergenerational transmission process is particularly
pronounced.

(iv)  Although income inequality is associated with both access to higher education and
its financial returns, the strength and robustness of its relationship with the former
is more secure than the latter. This suggests that it is the intergenerational
correlation of education that is driving the link between income inequality and the

“through education” component of f.
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(V) The fact that the association between parental education, offspring education and
offspring earnings varies by income inequality suggests that financial resources

play an important role in the intergenerational transmission of advantage.

5. Conclusions

Income inequality is high and rising in a number of developed countries. Both academics and
policymakers fear that this may have negative implications for future rates of social mobility.
Much of this concern stems from the Great Gatsby Curve — which illustrates how
economically unequal countries also tend to be the least socially mobile. However, due to
variation across countries in data quality and methods used, concerns have been raised
regarding the robustness of the GGC relationship (Jerrim, Choi and Rodriguez 2014; Jantti
and Jenkins, 2013). Moreover, if the GGC does exist, what are the mechanisms underpinning
it? Little is currently known about this important issue, including the potential role of

educational attainment.

The original contribution of this paper is hence twofold. First, we have attempted to
replicate the GGC using cross-nationally comparable data and an alternative definition of
intergenerational mobility. Second, we have empirically investigated the potential mediating
role of educational attainment in the relationship between income inequality and
intergenerational mobility for the first time. Our results suggest that, despite the concerns of
the aforementioned authors, the GGC can indeed be reproduced using the cross-nationally
comparable PIAAC dataset (where mobility has been measured as the link between parental
education and offspring earnings). Moreover, after decomposing this relationship, we find
that the part of intergenerational mobility accounted for by education is particularly closely
related to income inequality. This seems to be driven by the link between the
intergenerational correlation of education (1) and income inequality, rather than the labour
market returns to qualifications (y). Hence it is access to, rather than the returns from,
education that is most likely driving the ‘through education’ component of our version of the

GGC.

These findings have important implications for both academic understanding of
intergenerational mobility and contemporary public policy debates. Families’ financial
resources are central to Becker’s (1964) theory of human capital. This theory stipulates that

families with greater financial resources (a) have more capacity to invest in their offspring’s
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human capital and (b) will invest more in their children when the economic incentives to do
so are high (i.e. when the returns to human capital are larger). As explained in section 2,
differences in financial resources between parental education groups are likely to be larger in
more unequal countries (relating to point a), with the economic returns to qualifications also
likely to be higher (relating to point b). Consequently, Becker’s (1964) model of human
capital suggests that a strong relationship between income inequality and the ‘through
education” component of intergenerational mobility (1* y) should be observed. Results from
our empirical analysis very much support this view, hence implying that financial resources
available to families play an important role in the transfer of social advantage across
generations. Thus ensuring adequate access to such resources, potentially through condensing
the income distribution, may be pivotal in ensuring young people have equal opportunities to

succeed.

These findings should, of course, be considered in light of the limitations of our study.
First, we remind readers it is only currently possible to examine associations between income
inequality and intergenerational mobility, rather than producing causal estimates. Second, the
number of countries with high quality income inequality and intergenerational mobility data
remains restricted. Indeed, our analysis is based upon the experiences of 23 countries (18
when transition economies are excluded), meaning statistical power is limited?. Finally, due
to the above, it has only been possible to perform cross-sectional analyses. Yet a longitudinal
study, investigating whether change in income inequality across countries is associated with
change in rates of social mobility, would provide stronger evidence as to whether there is
indeed a causal relationship between the two. However, although these are clearly important
directions for future research, they will only become possible when new data are made

available.

Thus, while we stress that our results refer to associations only, they nevertheless
suggest that educational inequality is likely to be a key factor mediating the link between
income inequality and intergenerational mobility. Likewise, our findings highlight how
parental access to financial resources is likely to play a key role in the intergenerational
transmission of social advantage. Policies focused on the redistribution of financial resources,
and on minimising educational disparities between rich and poor, are therefore likely to be

vital in ensuring the next generation of young people have equal opportunities to succeed.

20 Consequently, attempting to include country level control factors in an analysis is not a credible empirical
strategy.
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Table 1. Descriptive statistics

Response  Non-response

rate bias analysis Sample size

Korea (KR) 75 Minimal 2,081
Cyprus (CY) 73 Minimal 982

Ireland (IE) 72 Minimal 1,389
Australia (AU) 71 Minimal 2,599
United States (US) 70 Low 1,380
France (FR) 67 Minimal 1,860
Czech Republic (C2) 66 Low 1,206
Finland (FI) 66 Minimal 1,541
Slovak Republic (SK) 66 Low 1,313
Estonia (EE) 63 Low 1,607
Belgium (BE) 62 Low 1,370
Norway (NO) 62 Low 1,562
Canada (CA) 59 Minimal 7,707
England and Northern Ireland (GB) 59 Low 2,011
Poland (PL) 56 Low 1,393
Germany (DE) 55 Low 1,731
Italy (IT) 55 Low 1,121
Austria (AT) 53 Low 1,592
Russia (RU) 52 Unknown 472

Netherlands (NL) 51 Low 1,420
Denmark (DK) 50 Low 1,967
Japan (JP) 50 Low 1,528
Spain (ES) 48 Low 1,336
Sweden (SE) 45 Low 1,455

Notes: ‘Non-response bias analysis’ performed by the survey organisers for countries with
response rates below 70 percent. Their summary of likely bias provided in the table. Non-
response bias is assumed to be ‘minimal’ in countries where response rates are greater than

70 percent. Sample size is reported after restrictions applied in this paper have been made.
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Table 2. The estimated difference in earnings between individuals from ‘low’ and ‘high’

parental education backgrounds

B SE % difference
[exp(B)]
USA 0.56 0.09 75
Slovak Republic 0.55 0.10 74
Poland 0.47 0.10 61
England and Northern Ireland 0.41 0.07 51
Japan 0.37 0.06 44
France 0.33 0.04 40
South Korea 0.33 0.05 40
Ireland 0.33 0.07 39
Spain 0.30 0.13 35
Italy 0.28 0.18 33
Czech Republic 0.26 0.06 30
Australia 0.25 0.05 28
Estonia 0.25 0.06 28
Germany 0.24 0.08 27
Canada 0.22 0.04 25
Denmark 0.21 0.06 24
Cyprus 0.21 0.07 23
Russia 0.21 0.21 23
Austria 0.20 0.07 22
Finland 0.17 0.05 19
Sweden 0.14 0.04 15
Netherlands 0.14 0.04 15
Belgium 0.14 0.04 15
Norway 0.12 0.05 13

Notes: Authors’ estimates using the PIAAC dataset. Figures refer to the earnings differential
between individuals from advantaged (high parental education) and disadvantaged (low

parental education) backgrounds. SE refers to the standard error.
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Table 3. Decomposition of the intergenerational association into the ‘direct’ and

‘indirect’ effect of family background on offspring labour market earnings

Total (B) Through Ed (y*A) Not through Ed (8)

B SE YA SE ) SE

Slovak Republic 0.55 0.10 0.32 0.06 0.23 0.12
Japan 0.37 0.06 0.17 0.02 0.19 0.06

England and

Northern Ireland 0.41 0.07 0.23 0.03 0.18 0.07
Korea 0.33 0.05 0.20 0.02 0.14 0.05
Poland 0.47 0.10 0.34 0.04 0.14 0.10
USA 0.56 0.09 0.43 0.04 0.13 0.08
Estonia 0.25 0.06 0.13 0.02 0.12 0.06
France 0.33 0.04 0.23 0.02 0.10 0.04
Russia 0.21 0.21 0.11 0.12 0.10 0.12
Canada 0.22 0.04 0.15 0.02 0.07 0.04
Australia 0.25 0.05 0.18 0.02 0.07 0.05
Italy 0.28 0.18 0.22 0.07 0.06 0.18
Denmark 0.21 0.06 0.16 0.02 0.06 0.06
Spain 0.30 0.13 0.25 0.03 0.05 0.14
Ireland 0.33 0.07 0.29 0.04 0.04 0.06
Sweden 0.14 0.04 0.10 0.01 0.04 0.04
Austria 0.20 0.07 0.18 0.03 0.02 0.08
Finland 0.17 0.05 0.16 0.02 0.02 0.05
Czech Republic 0.26 0.06 0.26 0.04 0.01 0.08
Germany 0.24 0.08 0.26 0.04 -0.02 0.07
Netherlands 0.14 0.04 0.16 0.03 -0.02 0.05
Cyprus 0.21 0.07 0.25 0.03 -0.04 0.06
Belgium 0.14 0.04 0.18 0.02 -0.05 0.05
Norway 0.12 0.05 0.18 0.02 -0.05 0.06

Notes: Authors’ estimates using the PIAAC dataset. The left hand columns provide the total
earnings differential between individuals from advantaged (high parental education) and
disadvantaged (low parental education) backgrounds. The right hand columns provide the
analogous earnings differential after the offspring’s own educational attainment has been
controlled (the ‘direct effect’). The middle columns give the difference between the two (the

‘indirect effect”).
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Table 4. Socio-economic differences in university graduation rates and PIAAC

numeracy test scores (1)

University access PIAAC test scores
Perce_ntage Standard . Standard
_point error Effect size error
difference

Czech Republic 57.1 4.1 0.61 0.28
Slovak Republic 57.0 3.8 1.14 0.42
Poland 55.2 4.4 1.04 0.39
Italy 51.5 4.9 0.86 0.33
Russia 49.9 3.9 0.30 0.14
Cyprus 49.7 4.7 0.77 0.30
United States 46.0 2.5 1.27 0.47
Spain 45.6 35 0.80 0.30
Japan 44.1 3.4 0.50 0.20
France 43.0 2.8 0.90 0.33
England and Northern Ireland 42.7 4.2 1.10 0.41
Norway 36.9 2.6 0.69 0.25
Korea 36.2 3.6 0.50 0.19
Netherlands 36.1 3.1 0.57 0.22
Australia 34.5 2.4 0.66 0.25
Germany 34.0 3.4 0.98 0.38
Estonia 33.9 2.2 0.59 0.22
Ireland 33.3 3.1 0.78 0.28
Belgium 32.7 2.6 0.72 0.27
Austria 29.4 2.7 0.73 0.28
Finland 28.8 3.4 0.66 0.25
Canada 28.3 2.2 0.78 0.29
Denmark 23.9 2.3 0.63 0.24
Sweden 23.7 2.5 0.58 0.22

Notes: Authors’ calculations using the PIAAC dataset. Left hand columns provide the
estimated percentage point difference in holding a bachelor’s degree between individuals
from high and low parental education backgrounds. The right hand columns are the
difference in PIAAC numeracy test scores between individuals from high and low parental

education backgrounds, expressed as an effect size (standard deviation differences).
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Table 5. The wage returns to university qualifications (y)

v SE % difference
[exp(y)]
USA 0.73 0.07 107
Ireland 0.63 0.07 88
Germany 0.57 0.06 76
Poland 0.52 0.05 68
Slovak Republic 0.50 0.09 64
Belgium 0.48 0.04 62
England and Northern Ireland 0.47 0.05 61
Spain 0.47 0.06 60
Korea 0.45 0.05 58
Canada 0.45 0.04 57
Austria 0.45 0.06 56
France 0.44 0.04 55
Australia 0.43 0.04 54
Cyprus 0.42 0.04 52
Czech Republic 0.41 0.07 51
Netherlands 0.41 0.07 51
Finland 0.39 0.03 47
Norway 0.38 0.05 47
Denmark 0.37 0.05 45
Russia 0.36 0.34 43
Japan 0.35 0.05 42
Estonia 0.35 0.05 41
Sweden 0.33 0.03 38
Italy 0.24 0.07 27

Notes: Figures refer to the difference in earnings between individuals holding a university
degree relative to high school education or below. The left-hand most figures refer to the
estimated regression coefficients, while the right hand column converts these into percentage

differences. SE column provides the standard errors.
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Figure 1. The Great Gatsby Curve: the cross-national link between inequality and

intergenerational mobility

The Great Gatsby Curve: Inequality and Intergenerational Mobility

Intergenerational earnings elasticity

0.6
Ttaly
0.5 - United Kingdom 8 (pi¢ed States
France
0.4 4 .
Spain
0.3 4
o ® New Zealand
0.2 4
e  Norway ® Canada
Fmland 4
Denmark
ﬂl T T T T
0.15 02 0.25 0.3 0.35
Gini coefficient (1983)

Source: Economic Report to the President (2012:177).

32

0.4



Figure 2. Income inequality and the intergenerational transmission of (dis)advantage
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Figure 3. Income inequality and the link between family background and labour market earnings

(a) All PIAAC countries
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$rank = 0.49). Right hand panel excludes transition economies (Pearson correlation = 0.86 and Spearman’s rank = 0.81). See Table 1 for country codes.



Figure 4. A decomposition of the Great Gatsby Curve

(a) Indirect effect (working through child’s education) (b) Direct effect of family background
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Notes: The left hand panel illustrates the relationship between income inequality and the indirect effect of parental education on offspring income (i.e. the part

that works through offspring’s education attainment). Pearson correlation equals 0.70. Right hand panel illustrates the relationship between income inequality

and the direct effect of parental education on offspring income (i.e. net of the offspring’s educational attainment). Pearson correlation equals 0.67.
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Figure 5. Income inequality and socio-economic difference in educational attainment (and test scores)

(a)University graduation

Gini (LIS average)

(b)PIAAC test scores
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Notes: The left hand panel illustrates the relationship between income inequality and the high-low parental education gap in holding a bachelor’s degree.
Pearson correlation equals 0.74. The right hand panel illustrates the relationship between income inequality and the estimated high-low parental education gap

in respondents’ PIAAC numeracy test scores. Pearson correlation equals 0.52. See Table 1 for country codes.
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Figure 6. Income inequality and the wage returns to university education across

countries
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Notes: Authors’ calculations using the PIAAC dataset. Figures on the y-axis refer to the
percentage difference in wages between individuals holding a bachelor degree (or higher)
relative to individuals with only post-secondary education. Correlation coefficient = 0.42
(0.63 with Italy excluded and 0.22 when United States is excluded). See Table 1 for country

codes.
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Appendix A. Income inequality and differences in investments by parental education

group

Section 2 presents a theoretical framework linking parental education to offspring’s
educational attainment and earnings. Parental education is supposed to influence offspring
education via three channels: heredity (H), non-financial inputs (NF) and financial inputs (F).

We argue that:

M the impact of heredity is unlikely to vary across countries;

(i) the link between parental education and non-financial inputs (NF) into
children’s schooling is unlikely to vary with income inequality

(iii)  the link between parental education and financial inputs (F) does vary with
income inequality (as channel F is picking up the * financial resources”

component of parental education).

Points (ii) and (iii) are now examined empirically using the 2000 round of the Programme for
International Student Assessment (PISA)?L. This is a study of 15 year olds cognitive

achievement across OECD countries In 2000 it was conducted across all OECD countries.
As part of PISA, children were asked:

During the last three years, have you attended any of these special courses outside of
your school to improve your results?

e Private tutoring
(a) Never
(b) Sometimes

(c) Regularly

In most countries, out-of-school private tuition represents a major financial investment by
parents in their children’s development. This is therefore a good indicator of a significant
“financial input” (F). We hypothesise that the probability of a child receiving private tuition
differs by parental education group, but also that the magnitude of this difference is greater in
high income inequality countries. This is because differences in financial resources available

by parental education group will be greater when the income distribution is more dispersed.

21 We use the 2000 wave of PISA as subsequent rounds do not contain such detailed information on parental
inputs into their children’s development — particularly with regards indicators of non-financial assistance with
their schooling.
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In turn, this means that there will also be bigger differences in capacities to invest in things

like private tuition by parental education group (as discussed in section 2).
To test this hypothesis, we estimate the follow linear probability model:
Tij=a+p.Pi+¢g; VK (AL)
Where:
T = A binary indicator of amount of private tuition (0 = Never, 1 = sometimes or regularly)

P = A vector of parental education dummy variables (Ref: ‘low’ = ISCED 0 — 2).

i =childi
j = school j
K = Country K

Parental education is measured using the same groupings as in the main body of the paper:

e Low = Neither parent has obtained upper secondary schooling
e Middle = At least one parent has attained secondary and post-secondary, non-
tertiary education

e High = At least one parent has attained tertiary education

Estimates presented in this Appendix are hence based upon consistent definitions with those
in the main text. The parameter of interest is the 8 coefficient for the ‘high’ parental
education group (bachelor degree or higher). This captures the probability difference between

children from low and high parental education backgrounds receiving private tuition.

These S coefficients are plotted against the Gini coefficient for 19 (non-transition)
OECD countries with relevant data were available in Figure Al panel (a). (Very similar
results are obtained if we restrict the analysis to the 15 countries for whom PIAAC data, used
in the main body of the paper, is also available). There is a pronounced relationship between
the magnitude of the parental education — private tuition gap and income inequality. The
Pearson correlation coefficient equals 0.65 and Spearman’s rank 0.73. (Note that the strength
of these correlations remain above 0.65 even when the four outing observations are
removed). This illustrates that differences in substantial financial investments in children’s

schooling by parental education group tend to be larger in high income inequality countries.
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<< Appendix Figure A1>>
Children were also asked the following question(s) about assistance with schoolwork:
How often do the following people work with you on your schoolwork?

e Your mother
e Your father

e Your brothers and sisters

Responses were recorded on a five point scale, ranging from never or hardly ever (lowest
option) through to several times a week (highest option). The survey organisers then created a

standardised ‘family educational support’ scale.

This scale is used as a measure of ‘non-financial’ investments made by families in
their children’s education. Our hypothesis is that although this will differ substantially by
parental education group, and may vary across countries, it is unlikely to be strongly linked to
income inequality. To examine this further, we re-estimate the OLS regression model
presented in Equation Al, but now using a different response variable (‘S’). This refers to the

standardised scale of family support. Formally:
Sij: a+y.Pi+£ij VK (AZ)

Where S = A scale of family support with children’s schoolwork (standardised across all

PISA countries by the survey organisers to mean 0 and standard deviation 1).

The parameter of interest from equation A2 is y. This captures the difference in
parental support between the high and low parental education groups (i.e. it is analogous to
the B coefficient discussed in reference to equation Al). These y coefficients are plotted
against the Gini coefficient in Appendix Figure Al panel (b).

In all countries children from high parental education backgrounds receive more
family support with their school work than children from low parental education
backgrounds. However, the relationship with income inequality is relatively weak. The
Pearson correlation stands at just 0.25 (Spearman’s rho 0.20). Moreover, these correlations
would fall below 0.05 if Spain and Italy were excluded. This is consistent with arguments
made in section 2; non-financial investments in children’s education differ across countries

and by parental education group, but are not related to income inequality.
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Appendix Figure Al. The link between income inequality and differences in parental investments by parental education group

(a) Private tuition
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(b) Family support with school work
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Notes: Authors’ calculations using the PISA 2000 dataset. Y-axis in left hand panel illustrates difference in probability of receiving private tuition between children from
‘low’ and ‘high’ parental education background. Y-axis in left hand panel illustrates effect size differences in family support with school work, comparing children form ‘low’
and ‘high’ parental education backgrounds. Pearson correlation coefficient in the left hand panel equals 0.65 and Spearman’s rank 0.73. Pearson correlation in the right hand
panel equals 0.25 and Spearman’s rho 0.20



Appendix B .Use of a seven category education schema versus a three category schema

A detailed seven-category schema is used to control for educational attainment when decomposing the link
between family background and labour market earnings into the part that works through education (indirect)
and that not associated with education (direct). By contrast, when we consider the role of educational
inequality and the returns to education separately in the final stage of the paper, a three-category schema is
used to avoid over-complicating the descriptive analysis. We may therefore be understating the indirect
component in the latter analysis. Here we consider whether this has any implications for our cross country
rankings by education inequality and returns to education.

Table B1 illustrates the total not through education (8) and the total through education (y*\) using the
7-category schema and condensed 3-category schema. As expected, in most cases, the direct effect is larger
in the latter case as we are including less information about the sons’ highest educational attainment.
Comparing columns 2 to 5, we can see that this makes only minor differences to the cross-country rankings —
with the exception of the US, Italy and Ireland, most countries’ estimated direct effects are around 3

percentage points higher when the condensed measure of sons’ education is used.
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Table B1. Seven-category compared to three-category measure of sons’ education

PIAAC 7 category PIAAC 3 category
education education
B T*A d B Y*A d
Slovak Republic 0.55 0.32 0.23 0.55 0.29 0.27
Japan 0.37 0.17 0.19 0.37 0.16 0.21
England and Northern Ireland 0.41 0.23 0.18 0.41 0.20 0.21
Korea 0.33 0.20 0.14 0.33 0.17 0.16
Poland 0.47 0.34 0.14 0.47 0.30 0.17
USA 0.56 0.43 0.13 0.56 0.35 0.21
Estonia 0.25 0.13 0.12 0.25 0.10 0.14
France 0.33 0.23 0.10 0.33 0.20 0.14
Russia 0.21 0.11 0.10 0.21 0.12 0.09
Canada 0.22 0.15 0.07 0.22 0.13 0.09
Australia 0.25 0.18 0.07 0.25 0.16 0.09
Italy 0.28 0.22 0.06 0.28 0.14 0.15
Denmark 0.21 0.16 0.06 0.21 0.12 0.10
Spain 0.30 0.25 0.05 0.30 0.22 0.09
Ireland 0.33 0.29 0.04 0.33 0.21 0.12
Sweden 0.14 0.10 0.04 0.14 0.09 0.05
Austria 0.20 0.18 0.02 0.20 0.15 0.05
Finland 0.17 0.16 0.02 0.17 0.13 0.05
Czech Republic 0.26 0.26 0.01 0.26 0.24 0.02
Germany 0.24 0.26 -0.02 0.24 0.22 0.02
Netherlands 0.14 0.16 -0.02 0.14 0.14 0.00
Cyprus 0.21 0.25 -0.04 0.21 0.21 -0.01
Belgium 0.14 0.18 -0.05 0.14 0.17 -0.04
Norway 0.12 0.18 -0.05 0.12 0.15 -0.02

Notes: Authors’ calculations using the PIAAC dataset. Total () and direct (8) effect sizes calculated as
highest parental education coefficient minus lowest parental education coefficient. Indirect (y*A) = Total (B)

— direct (9).
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