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Abstract

This paper is a follow-up to Marrero and Rodriguez (2012), who estimated the inequality of
opportunity (IO) in Europe in 2005. We use the EU-SILC 2005 and 2011 databases to com-
pare the 10 in 23 European countries before and after the Great Recession. The parametric
procedure of Ferreira and Gignoux (2011) is used to measure 10. Results show that between
2004 and 2010 both absolute and relative 10 increased in Belgium and Slovakia, while de-
creased in Portugal and Lithuania. In addition, relative IO rose in Austria, Hungary and

Greece.
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1. Introduction

The financial crisis in the US that started in 2007 was followed by a global economic crisis,
often called the Great Recession (GR). For many countries, the GR was the longest and the
deepest economic crisis since the Great Depression of the 1930s. While the US recession in
terms of the economic growth ended relatively quickly by the mid-2009, the recovery in many
other countries and regions was much slower. In particular, many European countries have
been hit by a double-dip recession in the period 2010-2013 as the initial crisis was intensified
by a sovereign debt crisis. The scientific concern with the impact of the GR on income distri-
bution arose naturally. Jenkins et al. (2013) have studied the short-term distributional conse-
quences of the GR in 21 rich OECD countries with detailed case studies for Germany, Ireland,
Italy, Sweden, the UK and the USA. They found that between 2007 and 2011 changes in in-
come distribution were modest in most of the countries studied: average incomes in general
changed very little, income inequality are absolute income poverty fell slightly in European
countries (and rose slightly in the USA), while relative income poverty rates typically also
fell. However, the authors have also shown that the effect of the GR is different for various
subpopulations — while in all six case study countries the elderly were relatively well protect-
ed, absolute poverty for children and working age people increased in four out of six com-
pared countries. Moreover, the authors warned that the long-term impact of the GR could be
more pronounced.

This paper contributes to the empirical literature on the distributional effects of the GR
by focusing on the changes in inequality of opportunity (10) for income acquisition as meas-
ured in 23 European countries before (in 2004) and after (in 2010) the GR. In recent years, the
IO concept has become a subject of very intensive theoretical and empirical developments in
the economic literature. In contrast to the traditional concept of inequality of outcomes (e.g.,
incomes, consumption or wealth), 10 aims at separating the impact of circumstances and ef-
fort on individual outcomes (Roemer 1993, 1998). Circumstances are defined as the factors
for which the individual cannot be held responsible (e.g., biological characteristics, socioeco-
nomic background, place of birth, ethnic origin, etc.), while effort refers to variables, which
are within the realm of individual’s control such as schooling choices, labour supply decisions
and others. According to Roemer (1993, 1998), the goal of policy equalizing opportunities is
to eliminate unfair inequalities, which result from the impact of circumstances on outcomes,

but allowing outcomes to be sensitive to effort.
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The GR could have affected 10 in Europe in several interrelated ways. Groups of peo-
ple with identical circumstances (types in the language of 10 measurement) usually face dif-
ferent risks of unemployment, underemployment or pay cuts. The market incomes of various
types could therefore be impacted differently during the crisis. On the other hand, the effect of
the state countercyclical policies could be also heterogonous for different types, either through
the workings of automatic stabilizers or through discretionary government actions.* Overall,
one can expect that both the 10 level within countries and the ranking of countries with re-
spect to 10 could be significantly changed during the GR.

In a recent contribution, Marrero and Rodriguez (2012) have used the 2005 European
Union Statistics on Income and Living Conditions (EU-SILC) intergenerational module and
the 10 measurement methodology proposed by Ferreira and Gignoux (2011) to estimate the
10 in 23 European countries in 2004.2 They found, among others, that 10 for income acquisi-
tion was low in the Nordic, continental and some Eastern European countries, while high in
the Mediterranean, Atlantic, and other Eastern European countries. In this paper, we repeat
the exercise of Marrero and Rodriguez (2012) for 2004 and calculate comparable 10 indices
for 2010 using the 2011 EU-SILC database. This allows us to compare 10 in 23 European
countries before and after the GR of 2008-2009. Since the intergenerational modules were
implemented only in 2005 and 2011 EU-SILC surveys, we are unable to analyse directly how
the 10 changed over the course of the crisis. However, by comparing the pre-crisis and post-
crisis 10 estimates we provide some suggestive evidence on how the crisis could change the

extent of unfair inequalities in Europe.

2. Methods

Recent economic literature has delivered a number of different methodologies of measuring

10.2 In order to produce results comparable to those of Marrero and Rodriguez (2012), we

! The impact of market changes as well as tax and benefit changes on poverty and inequality during the GR has
been recently studied intensively using microsimulation approaches (see, e.g., Callan et al. 2011, Dolls et al.
2011, Figari et al. 2011, Matsaganis and Leventi 2013, Brewer et al. 2013, Avram et al. 2013, Bargain et al.
2013, De Agostini et al. 2014).

2 Beside a comparison of IO in 23 European countries in 2004, Marrero and Rodriguez (2012) have also meas-
ured the correlation between 10 and the country degree of development, labour market performance, investment
in human capital and social protection spending.

® In this section, we provide only a short overview of the 10 measurement methodologies. See Roemer and
Trannoy (2013), Pignatoro (2012) and Ramos and Van de gaer (2012) for comprehensive reviews of the theory
and empirical approaches to 10.
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follow them closely in choosing the 10 measurement framework proposed by Ferreira and
Gignoux (2011). These authors introduced the parametric estimation of 10 understood in ex-
ante terms. In the ex-ante approach, inequality of opportunity is measured as inequality be-
tween types (that is groups of persons sharing the same circumstances).* All differences in
individual outcomes that remain after the impact of circumstances has been accounted for are
assumed to be due to effort. For this reason, the ex-ante approach treats effort in a broad way
as comprising all factors affecting individual outcomes other than circumstances including
variables such as luck, talent and error in measuring the outcome.

As proposed by Bourguignon et al. (2007) and Lefranc et al. (2008), practical measur-
ing of ex-ante 10 could be performed in terms of assessing stochastic dominance between
distributions of outcomes conditional on sets of circumstances defining types. However, as
observed by Ferreira and Gignoux (2011) the stochastic dominance techniques cannot be used
meaningfully when the number the number of circumstances is high and the number of obser-
vations within some types is small. In such a setting, rather than comparing complete condi-
tional income distribution one can consider a comparison of mean level of outcome across
types.

The approach proposed by Ferreira and Gignoux (2011) can be formalized in the fol-
lowing way. Let the outcome variable be income and consider a population of individuals
indexed by i € {1, ..., N} with incomes, y;, being determined by the effort level, e;, and the set
of circumstances, C;,: yi = f(Ci, e;j). The population is divided into M mutually exclusive and
exhaustive types, I = {Ha, ..., Hu}, which are groups of individuals sharing the same circum-
stances. Let the vector of mean incomes for types be defined as x = (4%, ..., «™). Then, the
criterion of equality of opportunity used by Ferreira and Gignoux (2011) can be defined as:

wm™(y) = @ (y),vmk | Hy, € T,H; €T. (1)
Ferreira and Gignoux (2011) propose further to measure 10 by applying an inequality index
() to the vector of mean incomes for all types, I(«). On the basis of desirability from the axi-
omatic point of view, they choose the mean logarithmic deviation (MLD, also known as Theil
0, Ty) as the preferred inequality measure. This index fulfils the most basic postulates pro-
posed in the theoretical literature on inequality such as symmetry, the Pigou-Dalton transfer
principle, scale invariance, population replication and additive decomposability. All these

properties are satisfied by a positive multiple of a member of the Generalized Entropy (GE)

* The ex-post approach to conceptualize 10 measures inequality among persons who have exerted the same de-
gree of effort, regardless of circumstances. See Fleurbaey and Peragine (2013) for a theoretical analysis of ex-
ante versus ex-post approaches to measuring 10.
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class of inequality indices. However, T, is the only measure among the GE indices (it is a
member of the GE class with its sensitivity parameter set to 0), which satisfies a further re-
quirement of path-independent decomposability (Foster and Shneyerov 2000).

In order to estimate mean incomes for types, Ferreira and Gignoux (2011) introduced a
parametric procedure that works well even when the number of circumstances is high and
some types are represented in available samples by a small number of observations. The par-
ametric specification uses the fact that circumstances are exogenous by definition, while effort
can also be affected by circumstances: y; = f(Ci, €(C;)). A log-linearized version of this equa-
tion can be estimated by OLS:

Iny=Cy +¢, (2)
where ¢ is a random term and 1 captures both the direct effect of circumstances on income,
and the indirect effect of circumstances through their impact on effort. Using estimates of
coefficients vy, a parametric estimate of the smoothed distribution can be obtained:

fi; = exp[PCy], ©)
where fi; is the counterfactual income level for individual i and i is a vector of parameter
estimates from the OLS regression. Obviously, the counterfactual incomes f; will be identical
for individuals with the same circumstances. 10 can be then measured in absolute terms as the
inequality of f;, Ty(iy, ... fiy), and in relative terms as the share of 10 in total income ine-
quality, To(fy, .... fAx) Ty.

As stressed by Ferreira and Gignoux (2011), the 10 estimates obtained using the de-
scribed procedure should be considered as lower-bound estimates of the true 10. This is due
to the fact that circumstances observed in real-world data sets contain only a sub-set of all

possible circumstances some of which are even unobservable.’

3. Data

Following Marrero and Rodriguez (2012), we use data from the EU-SILC, which is an annual
survey providing comparable data on income distribution and social inclusion in the EU. In

2005 and 2011, the EU-SILC contained additional ad-hoc modules on intergenerational

> See Niehues and Peichl (2014) for an attempt to estimate upper bounds of inequality of opportunity using fixed
effects models applied to panel data.
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transmission of disadvantages.® These modules collected extensive information about re-
spondents’ socio-economic background, which can be used to measure circumstances in 10
empirical applications. For the purpose of comparability, we use a set of circumstance varia-
bles similar to that used by Marrero and Rodriguez (2012). In particular, for both the 2005
EU-SILC and the 2011 EU-SILC databases, we use the educational levels of the respondent’s
parents, a variable describing occupation of the respondent’s father and the information about
the origin (local, born in the other EU country, or rest of the world) of the respondent.” We
were unable to include another circumstance variable used by Marrero and Rodriguez (2012),
namely the information about the financial situation of the household during the respondent’s
childhood, as both the survey questions and response scales related to this variable are defined
differently for the two data modules considered and the differences cannot be easily recon-
ciled. However, this is a minor problem for two reasons. First, the information on household
financial situation during respondent’s childhood was already missing for a number of coun-
tries (Austria, Germany, Greece, France, Portugal) in the 2005 wave of the survey. Therefore,
omitting this variable increases the comparability of 10 estimates across countries. Second,
the comparison of our empirical results with those of Marrero and Rodriguez (2012) shows
that the variable describing financial situation during childhood contributed relatively little to
IO — both the values of 10 measures and the ranking of countries was rather robust to includ-
ing this variable.

We apply the same sample selection rules as Marrero and Rodriguez (2012). Our main
income variable is yearly equivalized disposable income observed for households whose head
is between 26 and 50 years old.2 We perform the analysis for the set of 23 European countries
studied in Marrero and Rodriguez (2012): Austria (AT), Belgium (BE), Czech Republic (CZ),

® The 2005 EU-SILC intergenerational module has been used to analyse inequality of opportunity in Europe also
by Checchi et al. (2010) and Dunnzlaff et al. (2011). Recently, Andreoli and Fusco (2014) have used 2005 and
2011 EU-SILC intergenerational modules to study the evolution of 10 in Europe over time. These authors intro-
duce a new methodology for measuring 10 based on comparing the gap curves between distributions of ad-
vantages enjoyed by various types. In their empirical analysis, the authors use only one circumstance variable:
respondent’s father education.

’ Following Marrero and Rodriguez (2012), for the UK we use information on mother’s occupation since the
variable describing father’s occupation contains significant number of missing values. Parental education was
measured on a 6-point scale in 2005 EU-SILC database, while on the 4-point scale in 2011 EU-SILC database.
However, these differences can be reconciled by appropriate reassigning of educational categories. In our empir-
ical analysis, we measure parental education on a 3-point scale, which is broadly consistent for both EU-SILC
databases.

® The equivalence scale used in the standard Eurostat choice of the modified OECD scale. Following Marrero
and Rodriguez (2012), we have also removed all observations with negative or zero income as well as incomes
15 times higher than the mean income of their distribution. We use the EU-SILC intergenerational weights in all
calculations.
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Germany (DE), Denmark (DK), Estonia (EE), Greece (EL), Spain (ES), Finland (FI), France
(FR), Hungary (HU), Ireland (IE), Italy (IT), Lithuania (LT), Latvia (LV), the Netherlands
(NL), Norway (NO), Poland (PL), Portugal (PT), Sweden (SE), Slovenia (SI), Slovakia (SK),
and the United Kingdom (UK).® For most of the countries, the income reference period in the
EU-SILC is the calendar year preceding the survey year. Therefore, our estimates of 10 based
on 2005 and 2011 EU-SILC databases refer actually to 10 observed in, respectively, 2004 and
2010.1° We treat our results for 2004 as the pre-crisis 10 estimates, while the results for 2010
as our 10 estimates after the GR of 2008-2009.

Descriptive statistics for variables used in our empirical analysis are presented in Ta-
ble 1 (see Appendix). In most cases, the statistics for the year 2004 correspond rather well to
those presented by Marrero and Rodriguez (2012). For many countries, the most striking dif-
ference between distributions observed in 2004 and 2010 is a sizable decrease in the propor-
tion of parents with low level of education coupled with increases for medium or/and high
levels of parental education.’* In some cases, especially for the Czech Republic, the differ-
ences are so large that they must reflect some kind of measurement error. However, in case of
other countries it seems that these differences are simply related to the increasing average

levels of human capital in Europe over the second half of the XX century.

4. Empirical analysis and discussion

Figure 1 presents estimates of total income inequality as measured by T, in Europe in 2004
and 2010. Countries are sorted in the ascending order of income inequality as measured in
2004.* Vertical bars show 95% confidence intervals estimated using the normal approxima-

tion with bootstrapped standard errors computed with 2,000 replications. We conduct tests of

® Marrero and Rodriguez (2012) omitted Luxembourg, Iceland and Cyprus from the analysis because of the
small sample sizes for these countries. The 2011 EU-SILC database delivers also data for some countries that
were not included in the 2005 database (Bulgaria, Romania, Switzerland). However, we do not use data for these
countries as this paper is mainly interested in comparing the changes in 10 in the period before and after the GR.
Using 2011 EU-SILC data, Brzezinski (2014) shows that 10, both in absolute and relative terms, is much higher
in Bulgaria and Romania than in any other European country.

1% The exceptions are Ireland (income reference period is the 12 months prior to the interview) and the UK (in-
come reference period is the current year).

1 Level of parent education is defined as ,,Jow”, when the parent could neither read or write in any language or
the parent had pre-primary, primary or lower secondary education. Medium level of education means upper
secondary and post-secondary non-tertiary education. High level of education is defined as tertiary education.

12 There are some small differences between our ranking of countries in Figure 1 and Marrero and Rodriguez’s
(2012) ranking (see their Figure 1, p. 612). They may be due to the fact that this paper probably uses a later re-
lease of the 2005 EU-SILC data, which revises data errors found in earlier releases.
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statistical significance on changes in all inequality indices (both standard inequality measures

and 10 indices) using a t-type statistics with variance estimates obtained using bootstrap.*®

Figure 1. Total income inequality (T,) in Europe, 2004 and 2010
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Figure 1 shows that in 2004 European countries could be divided into a low-inequality group
and a high-inequality group. The former consisted of the Nordic countries (Denmark, Sweden,
Finland, Norway), part of the Western Europe (the Netherlands, Belgium, France, Germany,
Ireland) and some Central and Eastern European countries (Slovenia, Austria, Slovakia,
Czech Republic and Hungary). The latter included Southern Europe (Italy, Greece, Spain,
Portugal), the UK and some other Central and Eastern European countries (the Baltics and
Poland).

Figure 1 suggests that income inequality measured by T,, increased over 2004-2010 in
Denmark, France, Italy, and Spain, while decreased in Portugal and Poland. These changes
are statistically significant judging by non-overlapping confidence intervals for point esti-

mates for 2004 and 2010. As half of the countries with increasing inequality levels belonged

3 The statistic used for the hypothesis that an inequality index, 1, has the same value in 2004 and 2010, (0, =

Lo10, 18 T = (F010 — T2004) /[V (T2010) + V(i2004)]1/2, where V denotes variance of an inequality measure and
hats denote estimates of given quantities. Variance estimates are obtained through bootstrapping with 2,000
replications. Critical values are taken from the standard normal distribution.
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initially to the low-inequality group, while countries with decreasing inequality levels were
high-inequality countries, we observe a movement in the direction of a mild income inequali-
ty convergence in Europe between 2004 and 2010.

We now turn to the estimation of 10 indices. It is important to remind here that our
cross-country and across time comparisons of 10 rely on lower-bound estimates, which is due
to the partial observability of circumstance variables. If more circumstances were observable,
then our country rankings and evaluations of 10 changes over time could be different.** Table
2 (see Appendix) presents results of estimation of models (2) for the EU-SILC countries in
2004 and 2010. In most of the cases, the coefficients have the expected sign. The estimates of
our absolute 10 indices together with their 95% confidence intervals are given in Figure 2.
Countries are sorted in the same order as in Figure 1. Using a p-value based on the T statistic
(see footnote 13) and the 5% significance level, we can conclude that the absolute 10 in-
creased in Belgium (p-value = 0.001) and Slovakia (p-value = 0.016), while decreased in the
UK (p-value = 0.029), Portugal, Lithuania (p-value = 0.012) and Poland (p-value = 0.008).
At the 10% significance level, absolute 10 increased also in Greece (p-value =0.061) and de-
creased in Latvia (p-value = 0.063).

Figure 2. Absolute inequality of opportunity in Europe, 2004 and 2010
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.05+

.04

.03

) %ﬁ&ﬁﬁ} ﬁ& %

T T T T
DK SE FI NO SI NL BE F

T T T T T T
R AT DESK CZ IE HU IT EL ES UK EE PT LT PL LV
® 2004 O 2010

14 See Kanbur and Wagstaff (2014) for a discussion of this problem in the context of making policy recommen-
dations on the basis of lower-bound 1O estimates.
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In general, absolute 10 was falling in the countries with falling standard income ine-
quality, which belonged to the high-inequality group in 2004. As these countries were also
characterized by high absolute 10 in 2004, they registered significant progress in reducing
absolute 10 over 2004-2100.

Figure 3 presents results for the relative 10 measure. The share of unfair inequality in
total income inequality increased in Belgium (p-value = 0.002), Austria (p-value = 0.032),
Slovakia (p-value = 0.006), Hungary (p-value = 0.033) and Greece (p-value = 0.017). This
group of countries is rather heterogonous with respect to the severity of the impact of the cri-
sis. It includes countries hit by the GR in a relatively mild way (Austria, Belgium, Slovakia),
but also a country affected more significantly (Hungary) and a country hit very strongly
(Greece).

Figure 3. Relative inequality of opportunity in Europe, 2004 and 2010

.25+

.15+

i

T T T T T T T
DK SE FI NO SI NL BE FR AT D

| — |

T T T T
ESKCZ IE HU IT EL ES UK EE PT LT PL LV
® 2004 O 2010

Statistically significant reductions of the relative 10 occurred in Portugal (p-value = 0.003)
and Lithuania (p-value =0.009). For these two countries, falling relative 10 is associated with
falling absolute 10.

In order to identify the types (i.e. groups of individuals sharing the same circumstanc-
es), which suffered the greatest losses in the period before and after the GR we can estimate

the so-called opportunity-deprivation profiles. As defined by Ferreira and Gignoux (2011), an

10
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opportunity-deprivation profile is a ranking of types ordered by their mean income levels, up
to some chosen population share threshold (e.g. 10%). By comparing changes in the oppor-
tunity-deprivation profile, we can provide insights for equal opportunity policies that would
target those groups that saw their opportunities declining the most during the GR. Table 1
provides opportunity-deprivation profiles for Belgium — a country that, according to our anal-
ysis, experienced the most significant increases in both absolute and relative 10. For simplici-
ty, the profiles presented in Table 1 assume a slightly coarser definition of the type compared
to that used in our previous analysis. Instead of using information on four circumstances —
mother’s and father’s education, father’s occupation, country of birth — we now define types
according only to the father’s occupation and respondent’s country of birth. Table 1 provides
estimates of the population share of each type and of the ratio of the type’s mean income to
the overall population mean income. The profiles are computed independently for 2004 and
2010 — for each year we show a list of all types ranked by the lowest relative mean income,

whose cumulated population share reaches 10%.

Table 1. Opportunity-deprivation profiles for Belgium, 2004 and 2010

2004 2010

Father’s Country  Population Share of  [Father’s Country Population  Share of
occupation of birth share overall mean [occupation of birth share  overall mean

income income
Elementary Others 0.013 0.485 Craft trade Others 0.014 0.463
Craft trade Others 0.013 0.570 Elementary Other EU 0.002 0.465
Clerk Others 0.003 0.619 Elementary Others 0.005 0.467
Machine operator Others 0.007 0.669 Skill agricultural ~ Others 0.011 0.485
Skill agricultural ~ Others 0.004 0.695 Machine operator Others 0.014 0.535
Professional Others 0.007 0.749 Technician Others 0.010 0.584
Technician Others 0.006 0.812 Salesman Others 0.009 0.603
Elementary Other EU  0.005 0.814 Manager Others 0.003 0.624
Machine operator Other EU  0.005 0.824 Machine operator Other EU 0.007 0.652
Skill agricultural Other EU  0.005 0.898 Professional Others 0.019 0.878
Elementary Local 0.104 0.911 Skill agricultural Local 0.037 0.902

Source: own computation using the EU-SILC data.

The most striking feature of Table 1 is the significance of being an immigrant for opportunity-
deprivation in Belgium. For each year, Belgians belonging to 10 out of 11 most underprivi-
leged types were born either in another EU country or in a non-EU country. It is also clear
that the relative position of most of types considered in Table 1 has worsened significantly
over 2004-2010. For example, Belgians who were born in the other EU country and whose
father worked in an elementary occupation have seen their incomes dropping on average from
81% of the national mean income to as little as 47% of it. Other types that experienced signif-

icant deterioration in their relative position include those defined by being born outside the

11
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EU and having a father who worked as a machine operator, skilled agricultural worker, tech-
nician, salesman and manager.’® These results suggest that several immigrant groups have
suffered from sizable increases in opportunity deprivation and that they should be targeted by

equal-opportunity policy in Belgium.

5. Conclusions

In this paper, we have used the EU-SILC 2005 and 2011 databases to compare the inequality
of opportunity (10) in 23 European countries before and after the Great Recession (GR). Our
results show that between 2004 and 2010 both absolute and relative 10 increased in Belgium
and Slovakia. The relative 10 rose also in Austria, Hungary and Greece. On the other hand,
both absolute and relative 10 decreased in Portugal and Lithuania, while absolute 10 did so
also in the UK and Poland. For a country that experienced the most significant increase in 10,
Belgium, we have computed opportunity-deprivation profiles, which allow to identify the
worst-off types that should be the focus of policies directed at reducing unfair inequality. We
have found that in Belgium the worst-off types both before and after the GR were composed
mainly of immigrants and that the relative position of many of these types deteriorated signif-
icantly between 2004 and 2010.

There are important caveats associated with our analysis. First, as stressed above, our
cross-country and across time comparisons are based on lower-bound 10 estimates, which are
computed for a limited number of observable circumstances. However, if a greater number of
circumstances were observable our conclusions about the changes in 10 could be different,
both with respect to statistical and economic significance. Second, in absence of longitudinal
or annual cross-sectional intergenerational data, harmonized across European countries, we
were able to estimate 10 indices at only two points in time — a few years before the outbreak
of the GR (in 2004) and after the first wave of the European crisis (in 2010). For this reason,
we do not provide a year-by-year analysis of the impact of the GR on 10 in Europe. In addi-
tion, our analysis does not cover the period of the follow-up European recessions between
2010 and 2013. The overall impact of these perturbations on 10 in the long run could be much

greater than that estimated in the present paper. This issue should be investigated in future

!> The relative incomes (ratio of mean type’s income to the overall population mean income) of these two last
types (not shown in Table 1) were 0.958 (for salesman) and 0.975 (for manager) in 2004.

12
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studies, possibly using also national data sources that provide intergenerational information

on a more frequent basis than the EU-SILC.
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