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Abstract

Social policy can serve an important role in bringing about equal opportunities. In order for it to do
S0, a reliable measure of equality of opportunity is in order to assess progress. To date, few direct
estimates of inequality of opportunity exist for the UK. In this dissertation, | seek to fill this gap in
the research by measuring inequality of opportunity with recent methodological advancements.
Following Niehues and Peichl (2014), | directly measure lower and upper bounds of inequality of
opportunity. Unfortunately, opportunities are far from equal in the UK. Inequality of opportunity, in
2017, ranges from about 10 to 65 percent of total inequality of gross income. Furthermore, |
quantify the relative contribution circumstances beyond individual control play in shaping unequal
socio-economic advantages. Finally, | estimate the evolution of inequality of opportunity between
the years 2009-2017.
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1 Introduction

Equality of opportunity (EOp) is a complex idea and can have multiple interpretations. A widely
utilized definition is the one from Roemer (1993, 1998), who defines EOp as the condition in which
advantageous outcomes are solely determined by individuals’ efforts and not by circumstances out
of their control. Intuitively speaking, many would agree that circumstances should not prevent
individuals from being rewarded for their contributions. This view is widely espoused by
policymakers. Indeed, the notion that social policy should provide equal opportunities, or “level the
playing field”, commands support across the political spectrum and is an established feature of
political discourse in the UK.? Yet, how do we know if the playing field is actually not level? And if it
is not, how uneven is it?

To date, the yardstick for unequal socio-economic opportunity in the UK has primarily been
intergenerational social mobility. This measure, however, only partially captures the idea of
inequality of opportunity (I0p) as formulated in normative political philosophy and welfare
economics. It also is of limited use to social policymakers who seek to understand the role
circumstances beyond parental income play in shaping disadvantage. Direct estimates, on the
other hand, broadly quantify how factors beyond individual control contribute to observed
inequalities. While the direct method is promising, much of the extant literature that uses it suffers
from a methodological shortfall: estimates are a lower bound of inequality of opportunity (Ferreira &
Gignoux, 2011). The lower bound estimates only explain the minimum level of 10p. In the absence
of an upper bound measure, the share circumstances play in shaping advantage may be
misunderstood or even downplayed by policymakers (Kanbur & Wagstaff, 2016). Recent
methodological advances offer a solution via an upper bound estimate, which estimates the
maximum level of I0p (Niehues & Peichl, 2014). Lower and upper bound estimates together can
capture the “true” extent of 10p.

At this point, few studies directly estimate IOp in the UK and only one (Carranza, in press) has
estimated an upper bound. The goal of this dissertation is to fill the gap in and contribute to this
research. | provide direct lower and upper bound estimates of socioeconomic inequality of
opportunity in the UK for the period of 2009-2017. To the best of my knowledge, this constitutes
the most up-to-date direct estimate of I0p in the UK.

The dissertation is structured as follows. In chapter 2, | highlight the theoretical advances on
equality of opportunity, identify attempts to operationalize the concept, and articulate how |
advance the extant literature. Chapter 3 outlines the empirical strategy | take, chapter 4 offers a
description of the data and measures used, and chapter 5 puts forward the empirical results. |
discuss social policy implication in chapter 6. Finally, chapter 7 concludes the study.

! Examples from political debate include Smith 2010; May, 2016; Exley, 2019; Stewart, 2019.
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2 Literature Review
2.1 What is equality of opportunity?

Equality of opportunity is a complex idea and upon close inspection it entails numerous conceptual
difficulties. For instance, equal opportunities can bring about unequal outcomes, which, in turn,
means that opportunities are no longer equal (see Chambers, 2009). One might ask: when should
opportunities be equalized? This issue is particularly noticeable if one takes on an
intergenerational perspective (e.g., Swift, 2005; Fishkin, 2014). If inequalities are transmitted from
one generation to the next, then starting points are not equal. Furthermore, equality of opportunity
is an abstract concept and can therefore be misleading; it is closely linked to other concepts such
as meritocracy, fairness, and efficiency (see Cavanagh, 2002). Any attempt to assess such a
multifaceted idea thus needs to be grounded in a precise theoretical framework that clearly defines
it. The focus of section 2.1 of this review is to outline theoretical advancements on equality of
opportunity and conclude with a precise definition. | proceed to examine the state of the applied
literature in section 2.2, and specifically highlight how inequality of opportunity (IOp) has been
measured in the UK context in section 2.3. Finally, | identify how my study advances this literature.

The conceptual developments in distributive justice and normative political philosophy broadly
recognize the importance of individual responsibility, preferences, and choices. In other words,
underlying factors that generate observed outcomes are highlighted. Equality of outcome neglects
these elements and is thus rejected as an ideal in favor of equality of opportunity. The seminal
contribution of Rawls (1971) steered welfare analysis in this direction by rejecting utilitarianism.
Society, according to Rawls, should focus on the worst-off and the distribution of primary goods
(not just income but also liberties, rights, and opportunities). Sen (1979, 1988, 1992) argues for a
multidimensional approach toward understanding the distribution of advantages in society that
takes into account choices and capabilities to achieve desirable outcomes (“functionings”). Further
contributions criticize equality of outcome because it fails to take into account individuals’
preferences (Dworkin, 1981a, 1981b), accomplishments (Nozick, 1974), and responsibilities
(Cohen, 1989; Arneson, 1989). These works set the philosophical foundation for contemporary
debate on the subject of equality, but they also leave much unanswered. While it appears clear
that equality of outcome is a problematic ideal, the alternative is only vaguely defined. What, in a
tangible sense, does the condition of equal opportunities require?

A pioneering interpretation of equality of opportunity is provided by Roemer (1993, 1998), crucially
extending earlier theories in normative political philosophy and welfare economics. Roemer
articulates a conceptual framework in which outcomes (“advantages”) such as education, health, or
income, are the result of circumstances and efforts. Circumstances are factors beyond individual
control (e.g., socioeconomic background, ethnicity, gender) while efforts are factors that can be
controlled and contribute to the observed advantage. Equality of opportunity, according to Roemer,
is the condition in which individuals who exert the same degree of effort achieve the same
outcome. Thus, equality of opportunity dictates that outcomes depend only on factors that are
within individuals’ control.

Further conceptual advancements, particularly relevant to social policy intervention, are made by
Fleurbaey (1995, 2008) and Fleurbaey and Maniquet (2011a, 2011b). These works articulate a
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theory of equality that takes into account individual responsibility via the principles of compensation
and reward. The principle of compensation “requires that two agents who display the same
responsible characteristics should end up with equal outcomes” (Fleurbaey, 1995, p. 686). The
principle of reward deals with how outcomes should relate to responsibility attributes. Two variants
of the latter principle are frequently called upon in the literature: utilitarian and liberal reward.
Utilitarian reward suggests that once differences due to circumstances are eliminated, the social
policy objective should be to maximize the sum of individuals’ welfare. The liberal (or natural)
reward principle requires that once differences in circumstances are compensated for, no further
redistribution should take place (Fleurbaey & Maniquet, 2011a, p. 512-514).

A division in the literature is based on whether one takes an ex ante or ex post approach toward
the principle of compensation. The ex ante perspective on compensation follows the view
expressed by Van De Gaer (1993) that inequalities due to fixed endowments should be
compensated. Equality of opportunity then necessitates that individuals who face different
circumstances have the same opportunities available. This conception is analogous to the concept
of equity, a state in which individuals face equal choice sets, as defined by Le Grand (1991). By
contrast, the ex post perspective corresponds to Roemer’s (1998) view, “[not] that outcomes be
equalized for all, but only within a particular segment of the population, where such a segment
consists of all those with different circumstances who have applied the same degree of effort” (p.
23). Put differently, ex post equality of opportunity requires that favorable outcomes are solely
determined by individuals’ efforts. The difference is subtle but the two points of view can
nevertheless be incompatible (Fleurbaey & Peragine, 2013).

Now, it is worthwhile to briefly touch upon the role of luck. Some argue that luck should fall within
the domain of personal responsibility because it can be partly controlled via risk-taking (Friedman,
1963), however, other strands of the literature treat luck as a factor beyond individual control on
the basis of which compensation can be sought (see Le Grand, 1991; Vallentyne, 2002). The latter
view is more common (Kanbur & Wagstaff, 2016).

While EOp still elicits robust debate among scholars, Roemer’s (1993, 1998) insight that the
observed outcome inequality could be decomposed into two distinct components—one legitimate
part that is a product of individual control and another illegitimate part that arises from
uncontrollable circumstances—established a definition and theoretical framework for empirical
investigation. In the following section, | examine pertinent strands of the applied literature, highlight
key critiques, and identify recent encouraging developments.

2.2 Operationalizing the concept

The conceptual complexities encapsulated in the aforementioned theoretical contributions are
mirrored in the empirical literature. There is a growing body of work that seeks to quantify unequal
opportunities in the areas of health (e.g., Fleurbaey & Schokkaert, 2009; Van de Gaer,
Vandenbossche, & Figueroa, 2013) and education (e.g., Peragine & Serlenga, 2008; Ferreira &
Gignoux, 2013). These contributions underscore the flexibility of the EOp framework. A related
literature evaluates social policies that seek to eliminate IOp (Roemer et al., 2003; Betts & Roemer,
2005; Groot, van der Linde, & Vincent, 2018). The scope of this review, however, is limited to
studies that measure inequality of socio-economic opportunity. Efforts to operationalize the
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concept are varied and no consensus has emerged. The existent applied literature can broadly be
categorized according to how the principles of compensation and reward are reconciled (Brunori,
2016; Ramos & Van de Gaer, 2016). Moreover, the literature can be distinguished by
methodological strategy.

The most widely used measure of equality of opportunity follows the ex ante perspective. At this
point, estimates have been produced for a large number of countries. The World Bank has taken
this view in a recent report on Latin America (Ferreira, Molinas Vega, Paes de Barros, & Saavedra
Chanduvi, 2008). A meta-analysis by Brunori, Ferreira, and Peragine (2013) presents international
comparisons of ex ante measures of inequality of opportunity for 41 countries. Some studies
(Cogneau & Mespl'e-Somps, 2008; Checchi & Peragine, 2010; Belhaj Hassine, 2011) estimate
equality of opportunity non-parametrically.

The non-parametric methodology advanced by Checchi and Peragine (2010) defines inequality of
opportunity as inequality between types who share circumstances. To illustrate this, consider the
case with one circumstance variable, for example sex (male or female). 10p, in this case, is the
inequality between males and females. While this method is simple, there is a notable drawback: if
there are many circumstances variables, the number of types will be fairly large, which then
requires a large sample to avoid imprecise estimates. Others (e.g., Bourguignon, Ferreira, &
Men“endez, 2007; Ferreira, Gignoux, & Aran, 2011; Ferreira & Gignoux, 2011; Marrero &
Rodriguez, 2012; Singh, 2012; Checchi, Peragine, & Serlenga, 2015; Piraino, 2015; Brzezinski,
2015; Martinez Jr, Rampino, Western, Tomaszewski, & Roque, 2017; Hufe, Peichl, Roemer, &
Ungerer, 2017; Su arez "Alvarez & Jesu’s L opez Men“endez, 2018) use a parametric procedure.
The regression based method can include relatively more circumstance variables without sample
size becoming problematic. This technique estimates inequality of opportunity via a counterfactual
distribution. To give a prominent example, Bourguignon et al. (2007) econometrically estimate an
earnings distribution under the counterfactual of identical circumstances. This counterfactual
distribution is then compared to the observed earnings distribution to measure the share of
inequality of opportunity in Brazil. A downside of this approach is that a specific functional form is
assumed. Finally, some others (Pistolesi, 2009) use a combination of both non- and parametric
components.

An alternative and less popular method follows the ex post perspective. To restate, according to
the ex post point of view, inequality of opportunity exists if individuals who exert the same degree
of effort exhibit different outcomes. This approach is less straightforward than the simple ex ante
approach and limited by the fact that effort is not easily observed (though it can be indirectly
deduced from the type specific income distribution). Studies that offer an ex post estimate include
e.g., Checchi and Peragine (2010); Checchi et al. (2015); Aaberge, Mogstad, and Peragine (2011);
Carpantier and Sapata (2013). | will also note the stochastic dominance technique advanced by
Lefranc, Pistolesi, and Trannoy (2008, 2009). This approach, which is distinct from any method
discussed thus far, ranks distributions conditional on circumstances to test for EOp, yet, on its own,
it does not quantify the magnitude of inequality of opportunity. Furthermore, the stochastic
dominance method also is not a feasible procedure if a large number of circumstance variables is
considered (Ferreira & Gignoux, 2011, p. 11).
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In contrast to the direct measures outlined above, the intergenerational social mobility literature
partly attempts to measure inequality of opportunity indirectly (Benabou & Ok, 2001; Roemer,
2004). Social mobility is often measured as an association between individual and parental
income. If this association is low, then opportunities are posited to be more equal. But this view
corresponds to a radical interpretation of equality of opportunity as it neglects, for example, “the
influence of family background on the formation of preferences and aspirations among children”
(Roemer, 2004, p. 55). In effect, it also reduces circumstances to one variable, parental income.
Yet, other circumstance variables such as gender, ethnicity, parental education, etc., are also
relevant for EOp. On top of that, measuring social mobility entails a number of conceptual
difficulties on its own (for a review of this literature, see Jantti & Jenkins, 2015).

The popularity of the regression-based ex ante method to estimate socio-economic inequality of
opportunity suggests the potential for a consensus. This is to be welcomed because a unified
approach facilitates international comparisons and analysis over time, which is vital for policy
evaluation. However, the approach has recently been criticized because it offers a lower bound
estimate of I0p (Kanbur & Wagstaff, 2016). The lower bound property arises because the full set of
relevant circumstance variables is only partially observable and adding more circumstance
variables either increases or does not change the 10p estimate (Ferreira & Gignoux, 2011). In the
absence of an upper bound estimate, it cannot be ruled out that “true” IOp is, in fact, equivalent to
total inequality. Policymakers could confuse the lower bound estimate with a point estimate and
draw wrong conclusions about the state of unequal opportunities (Kanbur & Wagstaff, 2016, p.
138). Fortunately, recent developments in the literature offer a promising complement to the lower
bound method. Niehues and Peichl (2014) propose estimating inequality of opportunity via an
econometric fixed effects model, which captures all unobserved factors that do not change over
time. Under the assumption that all circumstances (and some efforts) are time invariant, this
method yields an upper bound of 10p (Niehues & Peichl, 2014, p. 75). An upper bound estimate
has been produced for the USA, Germany (Niehues & Peichl, 2014), a number of emerging
economies (Hufe, Peichl, & Weishaar, 2019), and European countries (Carranza, in press).

2.3 Measuring unequal opportunities in the UK

I0p in the UK has been frequently estimated indirectly using social mobility as a proxy measure
(e.g., Blanden & Machin, 2007; Blanden, Haveman, Smeeding, & Wilson, 2014; Bukodi,
Goldthorpe, Waller, & Kuha, 2015; McKnight, 2015; Goldthorpe, 2016). Direct estimates, on the
other hand, are relatively scarce. Yet, direct measures provide valuable information about the role
circumstances (beyond parental income or class) play in shaping unequal socio-economic
opportunities and are closer to the philosophical framework established in the literature.

Lefranc et al. (2008) employ the stochastic dominance method to directly test for IOp in the UK (in
addition to eight other developed countries) for the year 1991. Circumstances variables, based on
British Panel Household Survey (BHPS) data, are rather limited and include fathers’ education and
occupational social status. A number of papers provide cross-country estimates for European
countries based on European Union Statistics on Income and Living Conditions (EU-SILC) data
(Marrero & Rodr’iguez, 2012; Checchi et al., 2015; Brzezinski, 2015; Carranza, in press). Checchi
et al. (2015) use a non-parametric ex ante and ex post method, producing results for I0p in gross
earnings for the years 2005 and 2011. The majority of works based on the EU-SILC data, however,
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provide regression based ex ante estimates. Marrero and Rodr’iguez (2012) include parental
education, father’'s occupation, country of birth, and individuals’ financial situation during childhood
as circumstance variables and estimate 10p for equivalized disposable household income for the
year 2005. Brzezinski (2015) is a follow up study to Marrero and Rodr’iguez (2012) based on a
slightly narrower set of circumstances for the years 2004 and 2010. Carranza (in press) stands out
among these studies as the only one that offers an upper bound in addition to the ex ante lower
bound estimates. Moreover, Carranza (in press) presents a time trend by estimating upper bound
IOp for every year in the period 2005-2011, and lower bounds for the years 2005 and 2011. In the
baseline estimation, circumstance variables include parental education and economic activity,
father's occupation, sex, and household composition during childhood. Hufe et al. (2017)
parametrically estimate ex ante inequality of opportunity in the UK for the years 2004, 2008, and
2012, based on data from the 1970 British Cohort Study (BCS70). The rich cohort data allow the
authors to test the effect of including additional childhood circumstances in their estimate.
However, the data is not nationally representative of the entire UK population (as only one cohort is
observed). Moreover, while including rich circumstance variables offers an upward correction to the
lower bound estimate, no upper bound is estimated.

To begin to address the existing research gap, | estimate ex ante lower and upper bounds of socio-
economic inequality of opportunity in the UK for the year 2017. | also include a time trend for the
lower bound estimates for the period 2009—2017. Additionally, | investigate, in detail, the relative
contribution of circumstances to total inequality of opportunity. To the best of my knowledge, this
constitutes the most recent comprehensive investigation of inequality of socio-economic
opportunity in the UK (and besides Carranza (in press), it is the only study to provide an upper
bound estimate). This dissertation thus significantly contributes to the applied literature and our
understanding of the role that circumstances play in shaping opportunities for income acquisition in
the UK.

3 Methodology
3.1 Theoretical Framework

Based on Roemer’s (1993, 1998) seminal framework and following Ferreira and Gignoux (2011), |
employ an ex ante approach to parametrically measure socio-economic inequality of opportunity.
Consider that the observed income of each individual in the populationi € {1,...., N} is the product
of a vector of circumstances, a scalar of effort variables, and a random component that includes
factors such as luck:

Y = f(C,E(C),¢) (3.1)

To test for ex ante 10p, the first step is to divide the population into a set of homogenous types
based on shared circumstances, 0 = {T;,T,, ... Ty }. Recall that the ex ante perspective defines
equality of opportunity as the condition in which differences in advantage (in this case income) that
are attributable to circumstances are eliminated. Hence, EOp according to the ex ante utilitarian
reward principle, requires that the average outcome, p(y), across types is equalized. Put formally:
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. (y) = wp(¥)Vva,b|T,, T, € (L. Inequality of opportunity, then, exists to the degree to which
Ha(¥) # Wp(¥),a # b.

IOp can be measured in a smoothed counterfactual distribution {{i}, where each individual's
outcome y,Vi = 1,....,N is replaced by their predicted type mean outcome, jik Vk =

1,....,n (Foster & Shneyerov, 2000; Checchi & Peragine, 2010; Ferreira & Gignoux, 2011). I in
3.2 refers to any inequality index applied to the counterfactual distribution.

10p = I{i} (3.2)

3.2 Capturing the “true” extent of unfair inequality

To arrive at a bounded estimate of IOp, it is necessary to both estimate a lower and an upper
bound. To this end, | mirror the empirical strategy in Niehues and Peichl (2014). The same
approach has also been used by Hufe et al. (2019) and Carranza (in press). These papers proceed
by first estimating a lower bound and then an upper bound. The “true” value of 10p will lie in
between the two estimates.

Lower bound
For the lower bound estimation, | follow the parametric model first advanced by Bourguignon et al.

(2007). In this model, circumstances explain the outcome variable, both directly and indirectly via
their effect on efforts. This is expressed in the following set of equations:

Yi = ACL + ¢El + VU; (3.3)
Ei = llJC,_ + Vi (3.4)

As Bourguignon et al. (2007, pp. 15—-16) point out, it is not necessary to estimate both equations
above to measure the full impact of circumstances on the outcome variable, in line with the Frisch-
Waugh theorem (see Frisch & Waugh, 1933). Instead, | can estimate equation 3.5 by inserting 3.4
into 3.3:

InY; = (A + oY) C; + (¢pv; +v;) (3.5)
B €
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By convention, a log-linear functional form is used. This choice is well established in labor
economics (see Heckman, Lochner, & Todd, 2003) and has been followed in the empirical
literature that seeks to estimate 10p. | estimate equation 3.5 with a Poisson regression using
robust standard errors instead of OLS. Thus, | avoid having to perform a Smearing correction to
obtain consistent results (Blackburn, 2007). Compared to OLS, the Poisson regression estimates
in a log-linear model are unbiased when errors are heteroskedastic (Silva & Tenreyro, 2006) (see
also Carranza, in press).2 Based on the results obtained in equation 3.5, | use the vector of

estimated parameters {8} to construct the smoothed counterfactual distribution:

a? = exp{fC;} (3.6)

Upper bound

Following Niehues and Peichl (2014), | exploit the time-constant influence of family, social
background, and the total set of fixed circumstances, to estimate inequality of opportunity (I0p) via
a fixed effects model. The intuition is that immutable circumstances that are beyond individual
control do not change over time. The FE model applied to the longitudinal data captures all
unobserved circumstances that are time invariant as well as unobserved time invariant efforts. This
estimation involves two preliminary stages. The first step is to estimate the time constant
unobserved heterogeneity:

InY,y = aE;y + ¢; + Y + € (3.7)

Equation 3.7 can be considered an upper bound estimate of IOp because the term ci captures all
unobserved time invariant heterogeneity (circumstances and efforts). i, controls for time effects
that, on average, affect all individuals equally (for example, a recession).

After estimating the FE model, | return to the cross-section and regress the outcome variable on
the predicted individual fixed effect ; (the estimate of circumstances’ influence):

lnYi = 561 + Vi (3.8)

Again, | estimate the above model 3.8 via a Poisson regression with robust standard errors. | can
then construct a smoothed counterfactual distribution based on the estimated parameters:

2 | would like to thank Rafael Carranza for pointing this out to me.



9 Social Policy Working Paper 06-20

al® = exp{be;} (3.9)

Alternatively, | also estimate a pure fixed effects model, without controlling for any effort variables
(upper bound 2). The effort term aE}; in equation 3.7 may also capture the indirect effect of time
invariant circumstances on efforts. If effort variables are relatively stable over time, one could argue
they should be considered circumstances and not efforts (e.g. long-term unemployment/part-time
work). However, equation 3.7 does not attribute these “efforts” to circumstances and therefore, the
model might underestimate the upper bound. Conversely, if we consider the effort variables
included in model 3.7 to be legitimate effort, then the estimate produced by the model will be closer
to the “true” value of 10p.

InYyy =c; + u + € (3.10)

After estimating upper bound 2 in equation 3.10, | follow the same procedure as outlined in
equations 3.8 and 3.9 to predict the income distribution under the counterfactual condition that
circumstances are the sole determinant of income.

3.2 An index of inequality of opportunity

The choice of inequality index can be consequential because any inequality index incorporates a
number of assumptions in its construction, such as sensitivity to changes in various parts of the
distribution. While most inequality indices such as the Gini coefficient, members of the Atkinson
class, and the Generalized Entropy measures satisfy a number of desirable properties, only the
mean log deviation MLD(Y) = ;Z?]ﬂ In yﬁ satisfies additive subgroup decomposability and

l

path independence (Foster & Shneyerov, 2000). Checchi and Peragine (2010) and Ferreira and
Gignoux (2011) first propose an index of 10p that exploits the desirable properties of the MLD. It
can be expressed as follows:

_ MLD({i})

IOp(relative) - m (3.11)

Where MLD ({ji}) is simply a measure of the predicted between-type inequality (by definition

inequality due to circumstances) and MLD(Y) is equal to total inequality in the observed outcome
distribution. This measure (IOR) gives the share of total inequality that is due to 10p. | follow this
approach to ensure comparability with previous studies. Moreover, the MLD can be decomposed
to provide a measure of relative importance of each circumstance variable. Enumerating the share
of inequality of opportunity in total inequality of outcome is also interesting per se.
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4 Data

The data | use are obtained from the Understanding Society: UK Household Longitudinal Study
(UKHLS) waves 1-8, collected from 2009-2017 (University of Essex, 2018). It is a longitudinal
study, i.e. the same individuals are repeatedly interviewed over time, with a sample representative
of the entire UK population. The UKHLS is comprised of a stratified, clustered, equal probability
sample of 24,800 households in England, Scotland and Wales; an unclustered systematic simple
random sample of 1,200 households in Northern Ireland; and a clustered ethnic minority boost
sample of 4,000 households. From wave 2 onward, it also includes 8,000 households from wave
18 of the British Household Panel Survey (BHPS). Lastly, from wave 6 onward the UKHLS
includes another clustered minority boost sample, the Immigrant and Ethnic Minority Boost Sample
(IEMBS) of 2,500 households (Knies, 2018).

This dissertation is, to the best of my knowledge, the first to utilize the UKHLS database to provide
a quantification of inequality of opportunity for the UK. The majority of previous estimates rely on
the European Union Statistics on Income and Living Conditions (EUSILC) data (Marrero &
Rodriguez, 2012; Checchi et al., 2015; Brzezinski, 2015; Carranza, in press). A distinct advantage
of the UKHLS data compared to the EU-SILC is that the former allows for a longer time period to
estimate the predicted fixed effects coefficients (7 years instead of 3).

In line with the previous literature, | restrict my sample to individuals aged 25 to 55 years, the
OECD prime working age. As outcome variables | select gross personal income, net personal
income, and gross labor earnings, respectively. The various income measures allow for analysis of
the effects of the tax and transfer system, which is a primary social policy instrument to reduce
inequalities and unequal opportunities in the UK (Groot et al., 2018). Looking at inequality of
opportunity in earnings, in addition to broader income measures, allows for investigation of
potential unequal opportunities directly in the labor market. | further restrict the sample to
individuals who report positive incomes and earnings because of methodological constraints
(namely, the log-linearized functional specification in equations 3.5, 3.7, and 3.8).

The dataset provides rich information on circumstances and efforts within individual control. In
selecting circumstance variables for the lower bound estimate, | broadly follow previous studies
that include information on socio-economic background, ethnicity, migrant generation, sex, and
height to ensure comparability. These variables are frequently used because they clearly represent
invariant circumstances that are beyond individual control. Thus, a strong normative case can be
made to eliminate and compensate inequality that arises due to these circumstances.

| make a departure from some previous studies (e.g., Checchi et al., 2015) by exluding age. A
priori, age is strongly correlated with work experience and skill. Hence, there is less of a clear-cut
normative case to compensate for inequality due to age. On the other hand, | include whether the
respondent suffers from a long-standing (at least 12 months) illness or impairment. This factor is
rarely considered. | present summary statistics for the circumstance variables used in my
estimation for IOp in 2017 in table 4.1.

In the baseline upper bound estimation, | control for effort variables that are (at least partially)
under individual control. I include dummy variables indicating if the respondent was ever married or
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in a civil partnership, weekly working hours, region of residence, whether the respondent is a full-
or part-time worker, educational attainment, and data on current economic activity (such as being
self employed, a student, or on maternity leave). One might object to the choice of these effort
variables because clearly individuals cannot fully control them (this is particularly evident in the
economic activity variables, where circumstances are most obviously at play). The skeptical reader
can turn to the alternative second upper bound estimate, which does not control for any “efforts”.

The final analytical sample for the lower bound estimate in wave 8 contains 5,377 individuals. In

addition, | also compute lower bound estimates for each wave in the dataset. The baseline upper
bound estimate is based on a sample of 7,417 individuals and includes 42,215 observations (see
table 7.4). The full results and sample sizes for each estimate are presented in section 5.1. | use
longitudinal weights in the sample analysis to ensure external validity.

Table 4.1: Descriptive statistics

Circumstance Variables (Wave B) All Female  Male
Mean Monthly Gross Personal Income (£) 2630.004 2244932 3127135
Mean Monthly Net Personal Income (L) 2068468 1801313 2413367
Mean Monthly Gross Labor Earnings [ £) 2375313 1940205 2025.423
Long-Standing Hlness or Impairment (% Yes) 23.51 25.12 2211
Ethnicity (%)

White 83.97 85.02 5262
Mixed 1.75 208 1.36
Asgian 1034 B35 1287
Black/ Alrican {Caribbean 3.51 4.19 2.64
Cther (.43 .36 0.51
Sex (R

Female 56,35 L 0
hlale 43.65 0 100
Father's Educational Qualifications (%)

Did Not Go to School 1.66 1.52 1.83
Left school with no gqualif/certif 26.04 26.70 25.18
Left school with some qualif/certil 27.64 26.86 28.63
Post school qualif/certil 20.42 3033 28.25
University or higher degree 15.25 14.59 16.11
Mother's Edueational Qualifications (%)

Did Not Go to Schoal 2.79 2.51 3.15
Left school with no gqualif/eertil 25.00 24 52 25.22
Left school with some qualif/certifl 3B.96 38,35 30.75
Post school qualil/certil 22.78 23.56 21.77
University or hizgher degree 10.47 10.76 10.10
Father Not Working, Resp. Aged 14 (%) (i) 6.47 6.31
Migrant Generation (%)

Ist generation 12.11 10949 13.55
2nel peneration: born ik, at least one parent not boen uk 12.04 12.81 13.12
Jrd generation: born uk, both parents born uk, at least one grandparent not born uk 915 .50 5.69
44 peneration: born uk, both parents and all grandparents born uk 65.80 66.T0 64.64
MhMean Height (Feet) 5.142 4.990) 5.338

N 23TT 3030 2347
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5 Results
5.1 Main findings

In this section, | present the empirical results from the I0p estimates. While the primary purpose of
this dissertation is to measure the importance of circumstances in the observed outcome
distributions, it is nonetheless interesting to discuss the results of the underlying regressions. First,
I turn to the lower bound estimation. In the Poisson reduced-form regressions presented in table
5.1, coefficients all broadly have the expected signs. Looking at the various ethnicity variables,
coefficients are consistently negative compared to the reference category (“white”). Individuals in
the ethnicity category “black/african/caribbean” have lower gross and net incomes as well as labor
earnings, on average. These results tend to be statistically significant. For black males, incomes
and earnings are significantly lower, on average, than for white males. The results also strongly
reflect the well-known gender wage gap. Females’ incomes and labor earnings are significantly
lower than males’, on average. Socio-economic background, as reflected by parental education
and father’'s employment status when respondents were aged 14, appears to be important for
income acquisition. Individuals whose father has a university degree have significantly higher
incomes, on average, than individuals whose father did not attend school. Father's educational
qualification tends to be more influential than mother’s. Finally, as expected, having a long-
standing iliness or disability is associated with significantly lower incomes and earnings than not
having an illness.

Figure 5.1 Inequality of opportunity, Absolute Index (2017)

Earnings MLD
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As for the baseline upper bound estimation, looking at the fixed effects estimations presented in
table 7.4, one can glean some insights about the importance of various effort variables that are
(partially) within an individual’s control. Any history of marriage or civil partnership is significantly
associated with higher incomes and earnings. The coefficients for working hours are all as
expected. Working more hours is associated with higher incomes. The coefficients for region of
residence are mostly insignificant. Interestingly, compared to living in the North East, living in
London, the East and West Midlands, and Scotland is significantly associated with higher incomes
for females only. Coefficients for economic activity and employment status are broadly as
expected. A surprising result is that higher educational attainment is not correlated with higher
incomes or earnings in this sample. This could be due to noise introduced by an omitted variable.
From the aforementioned estimations (and similar ones for waves 1-7 in the lower bound case), |
derive absolute and relative indices of inequality of opportunity as discussed in section 3.3. These
results are summarized in table 5.2. Overall, gross earnings inequality in 2017 is highest with an
MLD value of 0.27, followed by gross income, MLD 0.21, and then net income, MLD 0.18. The
same ranking is preserved in absolute 10p estimates (see figure 5.1).

In terms of relative shares, inequality of opportunity constituted at least 10.62 percent and, in the
baseline specification, at most 65.93 percent of gross income inequality. Relative IOp in net
income ranges from 10.33 percent to 60.65 percent. The highest lower bound relative IOp is found
in gross labor earnings at 11.4 percent of total earnings inequality. Interestingly, the same does not
hold true for the baseline upper bound estimate of labor earnings 10p, which makes up 61.06
percent of earnings inequality. This can be explained by the high level of overall earnings
inequality.
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Table 5.1 Regression results to estimate lower bound (wave 8)

14

Poisson Reduced-Form Regressions Lower Bound of 10p Gross Income Net Income Earnings
All Female Nlale All Female Mllale All Female  Male
Lomg-Standing Mess or Impairment |Reference = Na) 0072 aoas® AT SOOTETT AL0TE AL0TE RUUTIC L (1) b | X5
(D024 (0G0} (0035 (0026) (D030} 0.042)  [0u025) (0UES) (0.0
Ethnicity (Reference = White)
Mlizxed -0.128 <192 -0LIKES -0.197* 212 0157 -0 136 0189 LT
(0075) (0105 (0.005)  (0080)  (0M4) (0ALN)  (0U0R3)  (DLEL) (0.118)
Asian <0083 JLELE 042 a0l A0 0157 -0 104 ndl <017
(0051)  (00EY)  (0.070)  (0L062) (0083} (0.08T)  (0U052)  (DOTT)  (0.D68)
Black African Caribbean 0. 14 LLICLT] SLHET 00T a0 0TS -0 164* 0021 0BG
(0062 (0072 (01LE)  (0.0Gd) (0078 0015 (0u0Ta) (0sd)  (012E)
Cther -0.12% <188 <014 -0.122 217 0L -0.252 172 -OLRET
(0129 (0.23%) (0033 (0.1%2) (D238} (0.045)  (0.135) (0L186) (0. 16%)
Sex [Reference = Male) - B2 02T -
(0uD22) [ 0L025) [CL02S)
Father's Educational Cualifications |Reference = Did Not Go to Schoal |
Lefi school with no qualif) certif 0.192 [LTE ] L8 2 0.1959* LT LR o 0.214 020 041
(010g) (018} (0.A5T)  (0m2) (DLN4) {00y (014) (D3] (0.53)
Lefi school with sone qualif)certif 0153 ls 0.2 0.132 AN 0.2%0 0171 LLIC LR
(0108 (0117} (015T)  (000) (0099} (0.06E)  (0U113)  (013T) (0.52)
Prosst. school qualiffcertif 0.244% LT 04 0.mT 055 naTa" 0.2G2% LLLLTS 04T
(0108 (017} (0.A5T)  (00%9) (00D} (0064 (014)  (0138)  (0052)
University or higher degree 04 245" OGS4™™  0.3637%%  0209% OGRS 04377 D208 =
(01D6) (0027} (0.060) (0102 (0107} (0.068)  (0.16)  (0.42)  (0.155)
Mather's Educationnl Chonlifications [Reference = [Nd Not Go to Sdeeal
Left school with no qualif) certif =i 0G6 0158 KRS <0.074 151 =0LKE0 0.0E1 <004l 0072
[EELEIN] (124} (0020 [0.106) (0108} 0ATE  (0unsE) (0141 0050
Left school with soome qualif/certif 0.072 ~undl 01649 0.023 D035 0051 0. 150 MG 0154
[EELEIN] (001220 (0022 [0.106) (0103 0ATE (Do) (0.L40) 031
Prst school qualiffcertif 0.073 D017 0138 <0100 ALEE =001 0. 150k 108 0164
[0uD82) (124} (0.124)  [0.106) (Dloap  0.AT4y  (0lol) (0.143)  (0.033)
University or higher degree 0055 [LTE 0118 0064 LLICET DEa 0TS 187 0145
[ DUD95]) (0127 (0128 (0111) (o1og) sy (0.108) (0LL45)  (0.0ET)
Father Not Working, Resp. Aged 14 [Reference = Father Working) <003 0133 058 EUR B B N B b 0106 0118 a0 165" D0
[ 2] [{INIE] {0.062) (03] (055} [{Ti ] LX) (LGS | {0058
Migrant Generation [Reference = Ist Generation)
2ped generation: borm uk. at keast ape parent not born uk 0.078 [LL iy 0TS 0125 0138 01a2 .65 LLLIKEY 0078
(D) (O3} (0085 (0.064) (0078} (0.0 (0ukE) (OU0G3) (006G}
3rd gemeration: born uk, both parents barn k. st keast one grandparent not bors k. -0.026 042 08D D8 <002 4118 02T 000 055
(0054 (00T} (00T (U0GS) (D068} (0.088)  (00054) (00Ta) (0076}
4+ generation: bom uk, both parents and all grandparents born uk 0088 0057 AL 0,101 -0L.065 A125 -0L0ET -0.0TR A2
(D) (0062} (0.Ded)  [062) (D061} (0.0TE)  [0uMT) (U070 0.6
Height 0029 124 001w 0.050 sl 0045 0.028 n2x* 0011
[ DL02E) (OL0es) (0029 (1) (D094} 0.044)  (00023) (0u08a) 0028}
Constant THET**™  TlORTEY TR TAOLTTT O TUI2RTTY O TUMGATTY TUSARTT g4I 7401
[0.1ES) (0499 (0.22F)  (0.235) (D481} (0.274)  (0.191) (OLG0E) (0216}
N ST Gk T ITT R 24T T 0 2T

Faobnst standard ermars in parentheses; * poudi, "% po0ul, ** pe0obol

Table 5.2 Summary of results

Wi LE(1) MLD  Gross lecome MLD  Belaciwe LE(1) % LB(Z) MLD Nt leeome MLD  Relaiiee LB(Z) % LB3) MLD  Eamings MLD  Relative LB{3) % N
A oozl 23764 WLGI1ZER4E [LEBE N OAGLG D AHHGELTEG nae OLESL G 1L E4TNIG] T
il OOENA 22151 Wi 1 3MHE=1G TLIFHEIE 0L TLAMEDET [N chEr OESIT TL.DEHET] pluu i
] B OOELLE LBk ed LRI T ILIELGG OLIELGE H AT LIEHIRD 0Enll I THLETTE =
g [EER} L] 2148 L IHTHINEL (LU OLAEAG T.H8I0 T L2 OLITHEN 1041 TTH2 TEE
ald OOELGE [1Ea g LTRSS ILIFLT20 OL1SHG HGH LR L IEHIES OEGT TELEHRHHHGT Tz
o OOERL L.215=1 MWIGO8E 10T LN 0.z L1 TSN L OITHE L= L34 [tay
G nrEry 21558 D 25546430 ILINLGEG2 oS LE i e LnGas OITnY 132114 mr
mlT OOEETE L2457 WIG2124248 LRI [ERE LRk aas i) TLIEHIE OLETIHE: 1L AIKGEIGA2 by
Upper Bound Estimares (307)  UB(1) ML CGross lseome MLD Belatise UB(1) % UB{Z) MLD  Net Income MLD  Relative UB2) % UB (3) Earnings MLD  Relative UB(3) %

[ERE g LMES 05003 20 1L OISR HLGHSE12 IL1G3aT2 [Eh = AR GLOGEIEIG T4IT

UB2(1) ML Gross leeome MLD  Belaciwe UB2(1) % UB2(Z) MLD  Net leeome MLD  Relatiee UB2(2) % UBZ® Eamings MLD  Relative UUB2(3) %

[ER:E LT TAOLEETI 13204 [eRE TATEEERRT [LRE L OLBETIY TETHATHI TEl
Sub-Sample LBCUB (3007) LE(1) MLD  Gross leseome MLD  Relacioe LB(1) % LB(Z) MLD  Net lncome MLD  Relatioe LB(Z) % LB(3) MLD  Earnings MLD  Felaive LB{3) %
Frmiki=s OOETE L0Eng A TR LT OLITE A33053=081 LK1 OB TEGIGHIGE eoieci)
Malkes OO L= A TLIHEHIA [ER-ECE O BHEE TG LK1= [ B L B ADGLATE T

UB(1) ML Gross lscoms MLD  Relarive UB{1) % UBZ) MLD Nt leeome MLD  Relatie UBZ) % UB (3) Eamings MLD  Relstive UB(3) %
Femnukis [N i iL1sTon 12364200 [LRN12 0] OLGLGE A AOTLIRE L6141 OETTIT FEGTAITE: et
Males [ER LUNE. v G21IGT4Z1E 122 [ERE 1 g OT.THIZITS 12187 [k kAR ST.AGAOT021 ]

UB2(1) ML CGross lscome MLD  Relative U201} % UB2(2) MLD  Net lecome MLD  Relative UB22) % UB2H Eamings MLD  Relative UB2(3) %
Femalizs OGS L1955 TAAZEEE] 11430 OGS TR LNITE OLITHIN TAITAWITIE 413
Alales. OLIEITE [IRE ] TGTIECE] 13544 OLITRG TILAGT1RY L raanr (R b2 BT EEIGHGE I
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Figure 5.2 Contribution of individual circumstances % (Shapley Decomposition)
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5.2 Relative importance of circumstances

In figure 5.2, | present results from a Shapley inequality decomposition, which gives an estimation
of the relative importance of each group of circumstance variables in the lower bound estimation
(see Ferreira et al., 2011; Deutsch, Alperin, & Silber, 2018; Chantreuil & Trannoy, 2013; Bj orklund,
J'antti, & Roemer, 2012; Shorrocks, 2013). The results from the Shapley decomposition suggest
that socio-economic IOp in the UK is largely driven by gender divisions. The relative contribution of
sex, compared to other circumstance variables in the model, amounts to more than half of I0p for
net and gross income and more than 60 percent for earnings. Looking at what drives 10p within
sex reveals another interesting result: father’'s education tends to be relatively more important for
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males than females. For females, father's and mother’s education contribute about equally to 10p.
The importance of mother’s education for females is actually more important in net income and
earnings than father’s education. Overall, the relative contribution of father's educational
qualifications appears to be less important in net income acquisition, as migrant generation has a
relatively larger role there. In sum, the decomposition indicates that sex and parental education are
the important drivers of the estimated inequality of opportunity.

Figure 5.3: Relative index (2017)
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| also estimate inequality of opportunity separately for men and women. Generally, results are fairly
similar between the two groups. However, the relative share of upper bound IOp to total inequality
for females tends to be higher than for males. Outcome inequality tends to be higher for females
than males, except for net income. The importance of the gender variable is also underscored
when comparing the sub-sample with the baseline results. Including the circumstance sex roughly
doubles relative lower bound I0p. These findings are in line with those by Niehues and Peichl
(2014) for Germany and the USA. Figure 5.3 shows how relative IOp levels vary by sex.

5.3 Trends and comparisons

Figures 5.4 and 5.5 show trends in the absolute levels of inequality of opportunity. 10p levels
appear roughly similar in 2009 and 2017. However, during the period from 2011 to 2015, there is a
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noticeable u-shaped pattern, as inequality and inequality of opportunity both decrease until hitting a
low point in 2013 and then sharply increase again until 2015.

Figure 5.4 Inequality of opportunity, absolute index over time
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Inequality and 10p in labor earnings are highest at all points during the period under study when
compared to gross and net incomes. Inequality and IOp in net income tend to be lower than gross
income (except in 2015). The relative share of lower bound IOp to total inequality over time is
represented in figure 5.6. Here we see a similar pattern as in the absolute levels. Notably, the
relative share of 10p to total net income inequality is higher than the 10p share for gross income in
2011.

To place the results in context, it is useful to compare these findings with other estimations. Even
so, it should be kept in mind that the measures are not precisely the same across studies. Looking
at the UK, the lower bound and outcome net income inequality estimates are broadly similar to
those found by Marrero and Rodr’iguez (2012) in 2005 (MLD 0.0199; 0.1952). Generally speaking,
results are also in line with findings by Carranza (in press), though the estimates | obtain tend to be
a bit higher. Carranza’s (in press) upper bound estimate for 2011, which does not explicitly control
for effort variables, is MLD 0.11 (IOR 64.71 percent). By comparison, the upper bound 2 estimate |
find is MLD 0.13 for 2017 (IOR 72.75 percent). The aforementioned studies use equivalized
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disposable household income as the outcome variable. Niehues and Peichl (2014) estimate
inequality in gross earnings and find a MLD 0.26 (LB 0.07; UB 0.12) for Germany and MLD 0.35
(LB 0.06; UB 0.12) for the USA. | estimate the most recent earnings inequality in the UK as MLD
0.27 (LB 0.03; UB 0.16). Accordingly, earnings inequality in the UK falls between Germany and the
USA, while the maximum share in inequality due to circumstances is highest in the UK.

Figure 5.5: Lower bound index over time
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Figure 5.6: Relative lower bound index over time
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6 Discussion

The findings outlined in section 5.1 suggest that the playing field is indeed uneven. To recapitulate,
the share of inequality due to circumstances in the overall outcome inequality in 2017 ranges from
10.62 (10.33) to 65.93 (60.65) percent of gross (net) income. Looking at the difference between
IOp in gross and net income a general theme emerges: government tax and transfer policies can
work to reduce both inequality in outcomes and opportunities (on an absolute and relative level). It
is the identified difference between 10p in gross and net income that leads me to make this
inference as the net income variable includes taxes and social benefits. IOp levels in net income
are considerably lower than in gross income and labor earnings for most periods studied. Be that
as it may, inequality of opportunity still exists even after observed government intervention via the
tax and benefit system. This observation is in line with estimates by Groot et al. (2018, p. 1270),
which indicate that observed tax rates in the UK may be too low to compensate for gender
divisions and the influence of parental background on individuals’ opportunities for income
acquisition.

The time trends in section 5.3 show that outcome inequality and IOp broadly move in tandem. In
particular, the trend in IOp for net income seems to mirror the trend in income inequality, and a u-
shaped pattern is noticeable in both measures. The trend could be better understood by looking at
the effect of social policy on outcome inequality in the UK after the financial crisis of 2008-2009.
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Income inequality in the UK fell in the early years of the Coalition government from 2009-2010 to a
low point in 2013-2014 mainly due to decisions made by the previous Labour government (Lupton,
Burchardt, Hills, Stewart, & Vizard, 2016, pp. 251-253). Regressive tax and benefit cuts enacted
by the Coalition government came into effect around this low point in 2013 (Lupton et al., 2016, pp.
25-31). | estimate that IOp in net income sharply increases after 2013, which is compatible with
regressive social policy changes.

Estimates from the Shapley inequality decomposition in section 5.2 indicate that sex and parental
education are main drivers of inequality of opportunity in the UK. To compensate for disadvantage,
social policy interventions should concentrate on the prevailing gender divisions in income
acquisition and on disparities in childhood education. The large role parental education plays in
shaping unequal advantages for individuals later in life could, for instance, be compensated for
with investment in high quality universal childcare (Esping-Andersen, 2005).

Finally, job polarization and de-unionization may have given rise to wider wage gaps in the UK
labor market in recent years (Card, Lemieux, & Riddell, 2003; Goos & Manning, 2007). The high
levels of I0p (both absolute and relative) in labor earnings also indicate that circumstances beyond
individual control in the labor market play an especially important role in shaping advantageous
outcomes. Looking at international comparisons, estimated earnings inequality that is due to all
unobserved circumstances (as expressed by the upper bound) is higher in the UK than Germany
and even the USA (based on my comparison with Niehues and Peichl (2014) in section 5.3). Since
inequality of opportunity is highest in labor market earnings, addressing inequalities directly in the
labor market may offer a promising avenue to bring about a more level playing field in general.

While the estimates | provide quantify inequality of opportunity, which is paramount for assessing
progress over time and social policy intervention, the reader should keep in mind that
understanding the full picture necessitates a much broader view. The distribution of advantages
and disadvantages in society is a multifaceted issue and entails numerous complexities such as
the sociological or political mechanisms that perpetuate them in the first place. The scope of this
dissertation is to merely measure 10p.

7 Conclusion

Social policy can serve an important role in leveling the playing field of opportunity, but in order for
it to do so, it is key that we know how uneven it is to begin with. Few direct estimates of inequality
of opportunity exist for the UK to date. In line with recent methodological advances, | provide lower
and upper bounds, which together capture the “true” share circumstances play in creating socio-
economic advantages. Unfortunately, opportunities are far from equal in the UK. 10p in 2017
ranges from about 10 to 65 percent of total inequality of gross income, a considerable share. My
estimates also suggest that inequality of opportunity is highest in earnings and that social policy via
taxation and benefits lowers but does not eliminate it. | present time trends from 2009 to 2017 that
aid our understanding of the evolution of inequality and 10p over that period. Furthermore, | identify
the relative importance of circumstances in the estimated lower bound 10p. Sex and parental
education appear to be the main drivers of unfair inequality.
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Importantly, | provide lower and upper bounds, which estimate how observed and unobserved
circumstances shape overall outcome inequality, respectively. Including the circumstance of sex
drastically raises the lower bound |Op, while including effort variables reduces the upper bound.
Future research should add to the emerging consensus that measures |IOp parametrically from an
ex-ante perspective and provide upper bound in addition to the lower bound estimates. This should
facilitate better comparisons across countries and over time, in addition to strengthening our
confidence in the produced estimates. Moreover, in the extant literature, the range between the
two bounds tends to still be quite large. Much of the estimated 10p is still left unexplained. What
drives this unequal socio-economic opportunity? An additional role for future research will be to
narrow the gap between estimated lower and upper bounds to more precisely estimate the “true”
level of IOp. Producing a multitude of lower and upper bound estimates, that include, in one case
more circumstances variables, and in the other, more efforts, will lead to more precise estimates
and will aid our understanding of the elements that shape 10p. This dissertation has been an
attempt to move in this direction.
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Appendix
Table 7.1
Decomposition (Shapley method)
Gross Income Net Income Earnings
Variable Value percentage Value percentage Value percentage
Long-Standing Illness 0000632 2.85% 0.000653  3.60% 0.000821  2.67%
Ethnicity 0000194 0.88% 0.00024  1.36% 0.000355  1.16%
Sex 0.012505 56.46% 0.009771  55.29% 0.018714  60.89%
Father's Educational Qualifications  0L.003617 16.33% 0.002006  11.35% 0.004135  13.45%
Mother's Educational Qualifications  0.001994 9.00% 0.001415 S.01% 0.002597  8.45%
Father Not Working 0000406 1.83% 0.000443  2.51% 0.000643  2.09%
Migrant Generation 0.000865 3.091% 0.001215  6.88% 0.00074  2.41%
Height 0.001938 8.75% 0.00193  10.92% 0.002732 2807
TOTAL 0.022149 100.00% 0017675 100.00% 0.030737  100.00%
Table 7.2
Decomposition {Shapley method) Females
Gross [neome Net Ineome Earnings
Variable Value percentage Value percentage Value percentage
Long-Standing Tlness (.000485 6.03% 0000549 10.94% 0000854 8.45%
Ethnicity (0.00010:3 1.27T% n.oonog  1.79% 0000077 0.77%
Father's Educational Qualifications  0.00207 36.68% 0.001407  28.03% 00020998 20.68%
Mother's Educational Qualifications  0.002805 35.74% 0001486 29.60% 0003774 3T.3TH
Father Not Working (0.000611 7.55% 0000429  8.54% 0.000057  9.48%
Migrant Generation (0.000811 10.02% 0000963 19.18% 000077 762U
Height 0.00022 2.72% 0000097 1.93% 000067 G.63%
TOTAL 0.00=0098 100.00% 0.005021  100.00% (.0101 100,005

Table 7.3
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Decomposition (Shapley method) Males
Gross Income Net Income Earnings

Variable falue percentage Value percentage falue percentage
Long-Standing Hlness 0.000459 G.22% 0000477 7.14% 0.000432  4.89%
Ethnicity (LO00GS1 9.23% 0000648 9.72% 0.001133  12.85%
Father's Educational Qualifications  0.003759 oI0.94% 0002303 34.52% 0.004442  50.37%
Mother's Educational Qualifications  0.001423 19.28% 0.001347  20.19% 0.001828  20.73%
Father Not Working 0.000233 3.15% (L0044 5.099% 0000359 4.08%
Migrant Generation 0.000758 10.28% 0001234 18.50% (L0005 6.58%
Height (LO0EMEG 0.89% 0000262 3.03% 0.000043  0.49%
TOTAL 0007379 100.00% 0006671 100009 0008318 100,005
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Table 7.4: Fixed effects estimation, upper bound (first stage)

Fixed Effects Hegressions on Waves 1 to 7, Controlling for Eforis Log Gross Incoms: Log MNet Inconse Log Earnings
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