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Abstract

The aim of this paper is to shed some light on the behaviour of income inequality and Inequality
of Opportunity over time for 26 European countries. The analysis is carried out using micro-
data collected by the European Union Statistics on Income and Living Conditions (EU-SILC),
which incorporate a wide variety of personal harmonised variables, allowing comparability
between countries. The availability of this database for years 2004 and 2010 is particularly
relevant to assess changes over time in the main inequality indices and the contribution of
circumstances to inequality of opportunity. Furthermore, a bootstrap estimation is performed
with the aim of testing if the differences between both years are statistically significant.
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1. INTRODUCTION AND CONCEPTUAL FRAMEWORK
This paper aims to contribute to the analysis of income inequality and inequality of opportunity
in Europe, providing empirical evidence from a short term perspective. Despite the increasing
attention devoted to both Income Inequality and Inequality of opportunity (10 henceforth), the
analysis is usually carried out from a long-term perspective, without consideration of neither the
shocks affecting individuals’ welfare through their uneven opportunities nor the different effects

circumstances may have in different periods of time.

According to the formalization by Roemer (1998), the analysis of Inequality of Opportunity
requires distinguishing between “circumstances” and “efforts”. Circumstances are understood as
factors over which individuals have no control, and therefore cannot be held responsible of, while

efforts can be attributed to individuals” performance and commitment.

The theoretical basis for the study of 10 can be found in Roemer (1993) and Van de Gaer (1993).
Both authors express their concern about how society should compensate individuals for
differences in outcome due to factors beyond its responsibility, while Fleurbaey (1994) and
Bossert (1995) set the two fundamental ethical principles upon which the concept of Equality of
Opportunity rests. According the principle of compensation (which is already mentioned in the
studies by Roemer and Van de Gaer) inequalities attributable to circumstances should be removed
while the principle of reward determines how to compensate efforts within individuals which

share the same circumstances.

The idea behind the principle of compensation is becoming increasingly important when
designing public policies, since according to this perspective public action should not be aimed
at reducing inequalities in income, but at compensating the effect of circumstances in overall
inequality. Experimental evidence provided by Almas, Cappelen, Lind, Sgrensen, & Tungodden
(2011) and attitude surveys (Gaertnertt & Schwettmannt, 2007; Schokkaert & Devooght, 2003)
confirm that individuals distinguish between inequality due to the level of effort and due to
circumstances, as suggested by the theory of equality of opportunity. This sort of inequality also
affects preferences for redistribution (Alesina & La Ferrara, 2005), since people who believe that
a high level of income or wealth is due to individuals own efforts and not to circumstances tend

to prefer less redistributive policies.

Two main difficulties are found with respect to the empirical evidence in this field. First, studies
are quite scarce due to the difficulties in measurement caused by the unobservability of
opportunities. Furthermore, as result of the recent development of the empirical literature and the
normative and methodological difficulties in the measurement of 10, the vast majority of studies
have not followed a one-way road. Instead of that, different methodological approaches have been

developed in this research area, in which a relationship between normative and theoretical
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principles is not always observed, as described in Ferreira & Peragine (2015) and Ramos & Van

De Gaer (2015), resulting in a lack of comparability between different empirical results.

Within the described framework, the aim of this paper is to fill the existing lack of comparative
studies in this field of research and to put in the spotlight the short-term analysis on inequality of
opportunity, since its implications are of great interest to shape public policy and correct
disturbing imbalances on individuals’ welfare. More precisely, the proposed paper is focused on
the study of 10 and its evolution in 26 European countries, using the EU-SILC database to
compute measures which allow the estimation of inequality due to opportunities for years 2004
and 2010".

It is interesting to remark that the analysis of these two years is particularly relevant taking into
account the economic crisis and its potential effects on inequality of opportunity. With the aim of
testing if the differences between both years are statistically significant, inferential results are
provided based on bootstrap techniques.

This study also shows estimates for Bulgaria, Switzerland, Croatia, Malta, and Romania despite
unfortunately information for these countries is only available for 2010.
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2. DATABASE AND DATA DESCRIPTION
The analysis relies on the European Survey of Income and Living Conditions database (EU-
SILC), in particular the surveys conducted in 2005 and 2011, which contain data for years 2004
and 2010 respectively and are the only ones with collected information on characteristics referred
to the parents of respondents. These two years allow us to compare the economic situation in two

different points of the economic cycle: before and after the recession.

To carry out this study the equivalised disposable income? of households is adopted as
“advantage” variable, that is to say, the variable on which we measure inequality. The equivalised
disposable income is used by EU-SILC in poverty analyses since it takes into account the structure
of the households and therefore it is considered a good indicator of living conditions, well-being
and quality of life. To perform the proposed analysis, the sample is restricted to individuals aged
between 25 and 59 years and whose professional situation (or last main job in the case of
unemployed individuals) is different from self-employed in order to ensure a level of reliability

which cannot be guaranteed by the income declared by self-employed workers.

Variables used as circumstances are Gender, Immigrant® Density*, Parental Education®, Parental
Occupation® and Age’. Gender, Immigrant and Density are divided into two categories
(male/female, immigrant/non-immigrant and low/medium and high respectively), whereas
Density, Parental Education and Parental Occupation rely in three categories, the latter variable,
Age, relies in five age cohorts. This classification results in a maximum of 360 types of

individuals.

In Table I it can be observed the population share by circumstance’s categories for each year. The
major changes over time correspond to the circumstance Parental Education, where the share of

population with low level of parental education experienced a decrease in favour of the categories

2 The equivalence scale used by EU-SILCis: e = 1 + 0.5(N 4+ — 1) + 0.3N,3- where N, ,+is the number of household
members with 14 yeras or more and N;5- the number of members with 13 years or less.

3 Individuals who were born outside Spain are considered immigrants. EU-SILC distinguishes between persons born
in Spain, in the EU-24, in the rest of Europe or other countries. However, further splits in this category would result in
few observations on each type, thus affecting negatively the accuracy of the analysis.

4 The category “Medium and high” includes places with a high degree of urbanization (population density over
500pop./km2 and with more than 50,000 inhabitants) and with a medium degree (density over 100pop./km2 and more
than 50,000 inhabitants or adjacent to a highly populated area), the category “Low” corresponds with a low degree of
urbanization, includes areas in which the requirements for a medium degree of urbanization are not satisfied.

5 Parental education: Low, when both or one progenitor have a maximum degree of compulsory education; Medium,
if both or one of them have a maximum of secondary education (high school or similar); High, if at least one of them
holds a higher education degree.

6 Parental occupation is divided regarding the ISCO-88 jobs classification, the three categories are: low skilled (the
two progenitors work in elementary occupations, two-digit groups 80 and 90 in ISCO-88 classification), medium skilled
(when at least one of the progenitors works in an occupation within groups from 50 to 70 in ISCO-88), high skilled (at
least one progenitor works in a high skill occupation within groups from 10 to 40 in ISCO-88).

7 Individuals are divided into five age cohorts of six years from 25 to 59 years, this variable has been included since
age has been proved to be a relevant circumstance (Suérez-Alvarez & Lopez-Menéndez, 2016).

3
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referred to medium and high levels of education. With regard to the circumstance Immigrant it
can be observed an increase in the share of immigrant population from 2004 to 2010 for all
countries except for Czech Republic, Estonia, France, Hungary, Lithuania, Latvia, Poland and

Slovenia. In the remaining variables, we do not observe significant fluctuations over time.

Regarding changes in the share of categories and cross-country differences, we can see that for
the variable Parental Education there is a group of 17 countries® with substantial prevalence of
individuals with low-educated parents (Belgium, Bulgaria, Cyprus, Greece, Spain, Finland,
France, Ireland, Italy, Lithuania, Luxembourg, Malta, Portugal, Romania, Sweden, Slovenia and
UK) and another set of six countries where the same happens with the share of individuals whose
parents have a middle educational level (Switzerland, Germany, Denmark, Iceland, Norway and
Slovakia) while in the remaining countries there is no significant bias towards any category.

A similar analysis for Parental Occupation shows some coincidences with parental education. As
shown in Figure 1-4, there is a moderate level of positive association between both characteristics
when comparing its low and high levels for both years. However, this relationship is not observed
for the intermediate categories, where the fitted line has an R? of 0.00045 for 2004 and of 0.0807
for 2010.

Figure 1: Population share corresponding to the “Low” category for Parents Education and Parents

Occupation in 2004
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Figure 2: Population share corresponding to the “Low” category for Parents Education and Parents

Occupation in 2010

8 These countries are Belgium, Bulgaria, Cyprus, Greece, Spain, Finland, France, Ireland, Italy, Lithuania,
Luxembourg, Malta, Portugal, Romania, Sweden, Slovenia and United Kingdom.
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Figure 3: Population share corresponding to the “High” category for Parents Education and Parents

Occupation in 2004
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Figure 4: Population share corresponding to the “High” category for Parents Education and Parents

Occupation in 2010
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Nevertheless, in the case of the two extreme categories (Low and High) it can be seen that there
is a clear correlation between having a low/high level of education and working in low/high
skilled occupations. This correlation is more intense about the category “high” and increases from

2004 to 2010.

The circumstance Immigrant has a similar population share for most countries, lower than the
20% with the exceptions of Austria, Cyprus and Ireland, where the share of population exceeds
this value in 2010 and Luxembourg, which can be considered as a special case due to its small

size.

In the variable Density a similar pattern within countries is also observed, excluding Estonia and
Greece in 2004, Finland and Latvia in 2010 and Lithuania in both years (the share of people living
in low density areas is slightly higher than 50%), the share of population living in low density
urban areas is considerably smaller than the share of people living in urban areas with medium or
high density. The extreme case is Belgium, where only the 4% of the population lives in low
density areas and only in Czech Republic, Croatia, Hungary, Poland, Romania and Slovakia this
share is above the 40%. The two remaining circumstances, Age and Gender do not show any

significant differences neither between years nor between categories.
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For further illustration of the data, Table Il provides the share of individuals within each category
of circumstance who have a disposable income below the median, and therefore, are in an

unfavourable (disadvantaged) situation.

Results are very intuitive, showing the important role of the circumstance Parental Education in
reducing inequalities. As it can be seen in Table I, the higher the educational level, the lower the
share of disadvantaged individuals. More specifically, for individuals whose progenitors have a
low educational level the proportion of disadvantaged exceeds the 50% of the population, with
the exceptions of Denmark, Finland and Sweden in both years and Iceland and Netherlands in
2010. On the other side, the share of disadvantaged for individuals with middle-educated parents

is around the 50% while in the case of highly educated parents is always less than the 50%.

The same occurs for Parental Occupation: the higher the qualification, the lower the share of
disadvantaged. As in the previous case, when the parental occupation is classified in the low
category, the share of individuals in an unfavourable situation is greater than the 50% except for

a few countries which are roughly the previously identified for the educational level®.

The circumstance Immigrant clearly affects the percentage of population in disadvantage, except
for the cases of Lithuania in both years, Poland and Slovakia in 2005 and Portugal in 2010. With
regard to the circumstance Density, it can be observed that those who live in urban areas of low
density experienced a higher ratio of disadvantaged individuals, except for Luxembourg and UK,
Table Il as well as Table I allow us to see that, as expected, the circumstances Parental Education

and Occupation are closely related in both level and evolution.

Circumstances Age and Gender do not show any significant bias towards a category, although for
the variable Age it seems that there is a smaller share of disadvantaged individuals in the elder
cohort (aged between 53 and 59 years) while middle cohorts (32-38 and 39-45) tend to have more

individuals in an unfavourable situation.

The described variables and their categorisation allow us to consider the main circumstances of
individuals. It can be argued that we do not take into account the innate intelligence, which is
approached by Bjorklund, Jantti, & Roemer (2012) using the 1Q coefficient at 18 years old and
seems to be a very influential circumstance. However, the EU-SILC database does not provide
that information and, furthermore, it is questionable if it is a circumstance, since individuals’ IQ
grows due to different stimulus, circumstances (e.g. family background) but also efforts (e.g. time
dedicated to study or read) and despite individuals in their childhood should not be held
responsible of their choices, the situation is quite different at an older age (16 to 18).

% In this case the set of countries includes Denmark and Finland in both years, and Iceland, Netherland,
Sweden and Norway in 2010.
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Likewise, it can be claimed that the variable Density is not strictly exogenous since individuals
are free to choose a place for living. Nevertheless, we believe this is not entirely true, as -even if

it is not an invariant factor- circumstances can be changeable in some cases.

With this regard we distinguish between two main types of circumstances: Unalterable, which
are immutable and inherent to the individual, and Alterable characterised by the fact that they can
change over the individual’s life-cycle. In order to change alterable circumstances, individuals
need to make an effort, but the level of effort required is not homogenous between individuals
and it ultimately depends on unalterable circumstances such as region of birth or parental

education.

Lastly in this section, it is important to point out that the fact that we do not find significant
differences within the gender circumstance is not due to a lack of them (it is clear that there is a
discrimination against women and we do not want to provide conflicting evidence) but to the
choice of the advantage variable (equivalised disposable income). As we have described before
this variable has the great advantage of being a highly accurate approximation to the truly
available income each individual benefits from. However, a disadvantage of this measure is that
it undervalues gender differences since each person in the household is assumed to have the same
income given that this is the most approximate quantity of the true amount of income she can

actually use'®.

10 Following this reasoning, it could be thought that Gender should not be considered as circumstance but,
since there are households with different compositions (e.g. a single mother, only women) its utilisation
would allow us to capture inequalities due to this kind of facts.
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3. EMPIRICAL ANALYSIS
This section provides empirical evidence of the level and evolution between 2004 and 2010 of
inequality, inequality of opportunity and the contribution of the circumstances taken into
consideration. It is known that the measurement of inequality of opportunity constitutes a great
challenge, due to the unobservability of opportunities (they are a set of options not always

exercised) which does not allow a direct estimation as it occurs with consumption or income.

Likewise, due to the normative nature of the concept of Equality of Opportunity there are many
approaches to its measurement. While there is wide consensus on the core principles to be met in
measuring inequality of opportunity, compensation and reward, empirical literature is not always

consistent with them.

Empirical studies could be classified in two main ways. Firstly, regarding the interpretation given
to the principle of compensation measures can be classified in ex ante (compensation between
individuals is performed prior to the determination of their level of effort) and ex post
(compensation should be conducted after knowing their effort, receiving the same outcome of
advantage individuals who exerted the same degree of effort). Secondly, with regard to the
methodology implemented, measures can be divided into three different types: the first relies in
stochastic dominances analyses, while the second is based on the concept of fair allocation and

the third rests on the construction of counterfactual distributions.

The estimations we undertake in this paper rely on the latter approach since it is the most widely
used in the empirical literature. This method requires the isolation of inequality due to
circumstances through direct measures based on the criterion of minimum mean, (Van de Gaer,
1993), or due to efforts through indirect measures based on the criterion of minimum average
(Roemer, 1993), and then the comparison between the counterfactual and the initial distribution
provides an estimation of the inequality of opportunity.

Our estimations are made from the ex ante perspective, since this approach is not inconsistent
with the compensation and reward principles and therefore, congruent with the normative basis
of equality of opportunity*!. Furthermore, 10 can be estimated through both parametric and
nonparametric techniques, and we select the first approach since the nonparametric option leads

to less accurate estimates when the set of circumstances is large.

The ex ante parametric procedure consists in dividing individuals into T different types,
te{l,...,T}, each of them comprising all individuals who share the same circumstances. Likewise,

each circumstance k can take several values denoted as z,, and therefore, the number of types is

11 See Ramos & Van De Gaer (2015) for more information about compatibilities between these principles.

13
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determined by the number of circumstances and the different values each of these circumstances

can take. This can be expressed in a more analytical way as follows: T = [[X_, z.

The measurement of inequality is carried out through the mean logarithmic deviation, MLD, (also
known as Theil’s L) given by the expression: GE(0) = %Zivﬂ In (3%_)’ which belongs to the

family of generalised entropy measures? and satisfies the property of being additively
decomposable into subgroups by a path-independent decomposition (Foster & Shneyerov, 2000).
The Gini index is also calculated since it is a more common and easy to interpret measure allowing

more comparability with other studies.

In this context, 10 estimates are obtained through the parametric procedure described by Ferreira
& Gignoux (2011). This method relies on the ordinary least squares estimation of the following
equation: Iny; = C; + u;, which is the reduced form of the equation lny; = C;a + E;8 + v;,
where «a is the direct effect of circumstances on individual outcome, while § would capture the
effect of circumstances through their effect on the level of effort. Hence the g coefficient of the
reduced form reflects the impact of both effects in the outcome variable, since efforts E; depend

on circumstances E(C,e).

Once the regression is estimated, a counterfactual distribution can be constructed to measure

inequality of opportunity as follows:

i = exp(Ci)
Hence, absolute and relative inequality of opportunity are obtained from the following
expressions:

A 1(7y)
105 = 1(;) 10F = 705

Having calculated 10 estimates, the next step of this research is to account for the contribution
that each circumstance has on 10. For this purpose, we use the decomposition procedure based
on the Shapley value, which entails calculating the marginal effects of each circumstance under

different sets of variables, and provides results of an inequality index, in this case the GE(0).

12 The generalised entropy measures (Cowell, 1980; Shorrocks, 1984) are given by the expression GE () =

\B
56D [N lzl(y) 1]. They conform a family of measures that satisfy the principles of mean

independence, population independence, symmetry, the Pigou-Dalton transfer principle and
decomposability. The B parameter represents the weight given to the distances between incomes of different
parts of the distribution. When f takes low values the measure iS more sensitive to what occurs at the bottom
of the distribution, whereas for high values of the parameter  the measures would be more sensitive to
what occurs on the top. The measure proposed (MLD) entails f=0.

14
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To observe the marginal effect of each circumstance we need to consider all possible sets that
only differ in the inclusion or omission of the circumstance analysed. Subsequently, the weighted
average of the marginal effects of all possible permutations is taken as the contribution of
circumstances to inequality of opportunity. This procedure has the advantage of allowing the use

of an inequality index to estimate 10 and consequently it has a clear interpretation.

Tables I11 and IV show the coefficients from the regressions conducted by country for 2004 and
2010 respectively. In general terms, the estimated coefficients show the expected sign; in the case
of the variable Female negative coefficients are estimated for most countries in both years, and

significant changes between years are not observed.

In the case of the characteristic Low density, the sign is also negative as expected, with the
exceptions of UK* in 2004 and Belgium in 2010. The coefficient has in general a high level of
significance (at least at 5%) except for Belgium and Luxembourg in 2004 and Denmark, Greece,
Luxembourg, Sweden and UK in 2010. The same happens with the variable Immigrant whose
coefficient has a negative sign and a high level of significance, with the exception in 2004 of
Hungary and Slovakia (where positive coefficients are obtained) and Iceland, Latvia, Norway,
Poland, Portugal (with non-significant coefficients). With regards to 2010, Hungary, Poland and
Romania show positive coefficients while Bulgaria, Czech Republic, Latvia and Malta provide

non-significant results for Immigrant).

The variables Low and Medium education as well as Low and Medium skill tend to show
significant negative coefficients, detecting a reduction of disposable income respect to most

skilled occupations.

Finally, the coefficients of age cohort variables are in general negative and significant with some
unimportant exceptions. This is consistent with the results of Table 1l where a lower share of
disadvantaged individuals is observed for the elder cohort. In short, being a man, living in a high
or medium density urban area, being born in the country of residence, having parents highly
educated and in high-skilled occupations and being over 52 years are the desirable circumstances

in order to perceive a high income.

15
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Tables V and VI show the results for the point estimates of inequality and circumstances’
contribution respectively. Likewise, in order to provide a further illustration of major changes

over time, Figures 5 and 6 are constructed.

On the one hand, in Figure 5 draws our attention the rise in overall inequality both measured by
GE(0) and Gini indices. According to the GE(0) index, inequality rises in 14 of the 26 countries,
which are Austria, Belgium, Cyprus, Germany, Denmark, Greece, Spain, France, Iceland, Italy,
Luxembourg, Latvia, Slovakia and Sweden while according to the Gini index grows in 13
countries mostly the same observed with the GE(0) except for Italy, Latvia and Slovakia which
do not experienced an increase in the Gini index and Ireland and United Kindom where inequality
does not rise measured by the entropy index. It is important to highlight the important growth in
both indices experienced in Austria, Denmark, Greece, Spain, Iceland and Sweden, and the
sharply decline of inequality in Norway, Poland and Portugal. It is important to notice that
changes are more sharply for the GE(0), which indicates that inequality variations are mostly

happening at the tails of the distribution.

Figure 5: Changes in income inequality measured by GE(0) and Gini indices between 2004 and 2010
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Regarding 10, both indices in absolute values evolve in the same direction for all countries,
inequality of opportunity rises in 16 out of 26 countries, with particularly worrying increases in
Austria, Belgium, Denmark, Greece and Spain. It is also noticeable the great decline in 10 (more
than 20% decrease) observed in Lithuania, Latvia, Poland and Portugal. In Figure 6, as well as in
Figure 5, is also noticeable the larger variations experimented by the GE(0) index, although,
differences are not as remarkable than in Figure 5 and here we have some exceptions (Hungary,
Finland, Sweden, Norway, France and Latvia) in which changes in the Gini index are more
profound.
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Figure 6: Changes in inequality of opportunity in absolute value measured by GE(0) and Gini indices
between 2004 and 2010
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As refers to the relative indices, some unimportant variations can be observed: 10 increases in
relative terms for 15 countries instead of 16, for the relative GE(0) inequality drops in Sweden
and France, and rises in Netherlands where no change is experienced by the absolute index.
Finally, differences observed with regard the relative Gini are that 10 rises in Estonia and it
declines in France and Sweden, similarly to relative GE(0).

Table VI shows the contribution of each circumstance analysed to inequality of opportunity and
its change over the period studied. As it can be seen, Gender is the less important circumstance
for inequality of opportunity in disposable income and its importance drops from 2004 to 2010
for most countries (19 out of 26). If we look at the variable Density, we can see a considerable
increase in Cyprus, Czech Republic and Finland and a decrease in the rest of countries except for
Poland where its contribution remains constant. The average weight of this circumstance is around
15% in 2004 and around 10% in 2010 and it is important to highlight the decrease of importance
in Lithuania (from almost 50% to around 30%) and Latvia (from 40% to 15%).

In contrast to the generalised increase observed in these two circumstances, for Immigrant we
observe a clear growth of its importance, rising in average from approximately 10% to 14%. It
increases in 16 countries with especially remarkable increments in level and weights in Austria,
Belgium, Spain, Ireland, Italy and Slovenia. Parental education also increases its importance over
time, becoming the most important circumstance in average terms in 2010 with a contribution of
29.72% to 10 (in 2004 its average contribution was also high, around 26%), which it is not uneven
distributed between countries (the contribution is always superior to the 10% except for Sweden,
Norway, Denmark and Finland). It is important to remark the increase experienced in

Luxembourg and the decline in Finland.
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With regard to the two remaining circumstances, Parental occupation declines its contribution,
since it was the most important circumstance in 2004 (representing 26.57% of 10) and its weight
dropped in 15 countries. Nonetheless, in average the decline was only of approximately 1
percentage point. In general, its contribution is always greater than 10% with few exceptions,
likewise, it its noteworthy the variation observed in Belgium where the contribution of the
circumstance changes from 37.15% to 21.17%

The last circumstance analysed, Age, shows a stable behaviour, with an average weight around
21% in both years. However, its importance varies widely between countries, showing little
importance for United Kingdom, Slovenia, Portugal, Poland, Latvia, Luxembourg, Hungary,
Spain and Belgium. On the contrary Age has a great contribution in Iceland and Denmark (higher
than the 70%). Regarding over time variations, it can only be emphasised the increase in Lithuania
from a 6,42% to a 26,21%.

In conclusion, income inequality and inequality of opportunity experienced a generalised rise in
Europe, with worrying increases in Austria, Denmark, Greece and Spain and some remarkable
exceptions such as Portugal and Poland. It is important to highlight that in two countries, Austria
and Spain, the observed increase appears to be closely related to immigration since the
contribution of the circumstance Immigrant rises in 2010 as well as the share of immigrants in

total population.

The contribution of the remaining circumstances to 10 is more or less constant over time, and the
two most important circumstances for both years are those referred to family background,
Parental education and Parental occupation, agreeing with the findings of Bourguignon,
Ferreira, & Menéndez, (2007). In order to check the robustness of these changes over time a

bootstrap methodology is undertaken in the next section.
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4, ASSESING CHANGES OVER TIME
The ultimate goal of this paper is to assess changes over time for the countries of the EU through
inferential methods. Statistical inference on measures of inequality is not easy to implement, since
our estimates are nonparametric and they involve a complex process of estimation. We deal with
this problem through the bootstrap methodology (Efron & Tibshirani, 1986) which allows us not

to impose any distributional form of the data.

We aim to use the bootstrap to obtain confidence intervals for the estimates of inequality of
opportunity and the contribution of circumstances, and also for the differences between the two
years analysed. The bootstrap confidence intervals do not follow the classical statistical definition
of confidence interval, but allow to compute the so-called percentile intervals, which are quite
simple to perform and interpret. This method produces finite intervals and, instead of the
normality assumption, it assumes that the distribution of the bootstrapped statistics approximates

the true sampling distribution.

This procedure involves using as lower and upper bounds the a-th percentiles of the F

distribution. Hence an equal-tailed confidence interval of 1-2a from the original sample estimator
0 is given by (@5, @f_a). According to this proposal, bootstrap intervals are implemented for

overall income inequality, 10 both in relative and absolute terms and the contribution of each

circumstances computed through the Shapley value procedure.

Confidence intervals for the previously described indicators are computed, referred to both 2004
and 2010. Therefore, for each country we have two samples drawn from two unknown distribution
functions of the population, respectively denoted by F,, and F;,. The bootstrap procedure
implemented consist in B=1000 samples for each year with size ny, and n,, respectively, with
empirical distributions F,, and F;,. Within this framework, we are able to calculate confidence
intervals at 95% for each estimator and year: (65, , 652,04) and (851, , 85,,,). If the confidence
intervals referred to the two years do not overlap it can be said that the increase or decrease

observed in the empirical analysis is statistically significant.

Table VII collects the confidence intervals for 10 and income inequality estimators, showing that
in most countries intervals are found to overlap, and therefore, time changes are not significant.
This is the case of 14 countries: Cyprus, Czech Republic, Germany, Estonia, Finland, France,

Ireland, Iceland, Italy, Luxembourg, Netherlands, Norway, Slovenia and UK.

Conversely, significant changes observed in 10 and overall inequality are heterogeneous, since
some countries show a significant decrease in both 10 and Income inequality, while other
countries experience a decline in 10 and there is a set of countries in which IO rises in most cases

accompanied with an increase in overall inequality.
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More specifically, the countries for which only 10 increases are Belgium, Hungary and Slovakia,
providing results that are consistent with the empirical point estimates in which overall inequality
does not show a remarkable rise/drop in any case. For Austria, Denmark, Greece and Spain
income inequality also increases, in the empirical analysis the behaviour of the estimators for
these countries has drawn already our attention due to the outstanding increase they experienced,
therefore, the inferential analysis confirms the importance of these over time variations. Bootstrap
analysis also shows that confidence intervals for the Gini index in Sweden do not overlap, leading
to a significant increase of inequality measured by Gini index for this country.

Countries which present a significant downward evolution of inequality estimators are Poland,
Portugal, Lithuania and Latvia, showing this tendency both for 10 and overall income inequality,
also confirming the empirical evidence in which we observed noteworthy declines of the

estimators for these countries.

Table VIII collects bootstrap confidence intervals for the contribution of circumstances to 10,
showing that in most countries, 14 of 26, there are not significant changes (Denmark, Cyprus,
Czech Republic, Estonia, Greece, Finland, France, Hungary, Iceland, Norway, Poland, Portugal,
Slovenia and Slovakia). Regarding changes in the contributions, on the one hand there are some
countries in which we observe changes in the contribution of circumstances not accompanied by
changes in 10 or overall inequality: UK (increase importance of Immigrant), Netherlands
(decrease importance of Gender), Luxembourg (increase importance of Parental Education),
Italy (rise on the contribution of Immigrant), Ireland (rise in Immigrant and Parental Occupation)

and Denmark (increase in Parental Occupation).

On the other hand, we find a set of countries in which significant changes are observed for both
inequality estimators and contributions of circumstances. These countries are: Austria and Spain,
where the importance of Immigrant significantly increases; Belgium, where the contribution of
Immigrant and Parental Occupation increases; Lithuania, where the contribution of Density
declines and it is observed a rise in the importance of Age; Latvia, where the importance of Density
drops and the contribution of Parental Education increases and lastly Sweden which shows a

decline in the contribution of Density.

Summarising, the bootstrap procedure allows us to corroborate and to present a more robust
evidence of the changes in inequality indicators and in the contribution of circumstances to 10.
In general, there are only nine countries in which we do not observe any significant change over
the two periods analysed: Cyprus, Czech Republic, Greece, Finland, France, Iceland, Latvia,

Norway and Slovenia.

Inequality of opportunity increases in seven countries, Austria, Belgium, Denmark, Greece,

Spain, Hungary and Slovakia, in which we can observe four different patterns of behaviour:
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Firstly, for Austria and Spain, the increase in 10 is accompanied with a rise of overall income
inequality and in the importance of the circumstance Immigrant. Secondly, Denmark and Greece
experienced a significant growth in overall inequality, but the contributions of circumstances do
not show any significant change. In the third place we find Belgium, where overall inequality
does not show any significant change but the importance of the circumstances Immigrant and
Parental Education increases. Lastly, in Hungary and Slovakia we observe only a significant

increase in 10, remaining overall inequality and the contribution of each circumstance constant.

On the contrary 10 decreases in four countries: Poland, Portugal, Lithuania and Latvia, where we
see two different patterns: only in the two first cases this decline is accompanied with a reduction
in overall income inequality, whereas the two latter countries experienced a decrease in the
contribution of density to 10 and an increase in the contribution of Age (Lithuania) and Parental

Education (Latvia).

Furthermore, it is important to highlight the role played by the circumstance Immigrant, since we
observe a significant increase of its contribution for six countries: Austria, Belgium, Spain,

Ireland, Italy and UK, being the circumstance that experienced more significant changes.

Figure 72: Income inequality and 10 measured by GE(0) index
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Finally, Figure 7 illustrates the relationship between income inequality and 10, most countries are
in the upper right quadrant, showing an increase in both indicators. The fitted regression line

shows a positive slope, with an explained variation of 0.44 points, which seems to evidence a

13 Denmark has been excluded since its values of inequality are quite extreme (it would be in the upper
right quadrant) compared with the remaining countries and therefore distorts the global vision.
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positive relationship between inequality and 10. Likewise, it can be clearly observed that
countries for which the inferential analysis provides robust evidence of the changes observed are

the ones which presents more extreme values.
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5. CONCLUDING REMARKS
The vast majority of empirical studies analysing inequality of opportunity focus on a specific
period, averaging data of several years in order to eliminate transitory variations of income and
estimate permanent income. In this paper we make an attempt to assess changes over time through
bootstrapping, and therefore the proposed analysis includes the comparison between two different
years, 2004 and 2010, referred to significantly different economic scenarios, and thus providing
interesting information about the evolution of inequality of opportunity over time, both in absolute

and relative terms.

Likewise, our empirical analysis shows the contribution of each particular circumstance on
inequality of opportunity in different moments of time, allowing us to test if changes from 2004
to 2010 are statistically significant. It is important to stress that these effects would have been
ignored if, as it is usual in the existing empirical analysis, we had considered the average of

information related to both years.

Furthermore, regarding the implementation of public policies to soften or eliminate the effects of
the circumstances on income inequality, the consideration of the effects referred to the current
period seems to be more sensible than the assumption of an average with past years. Similarly,
the special focus on immigrants’ situation may be important when designing public policies which

want to take into account disadvantageous collectives.

This study helps to understand where and why inequality of opportunity is higher, which
institutional factors are more related with its increase or decrease and how it can be alleviated
through public policies. Although the empirical analysis of Section 3 provides a clear evidence of
an increase on income inequality and inequality of opportunity, when interpreting the evidence it
is important to bear in mind that most changes are not significant (taking into account the
inferential analysis of Section 4), therefore, it can be said that increases in inequality are not as

alarming as they might seem at first sight.

Nevertheless, there are some particular cases which deserve our attention. More specifically,
countries so different from each other, such as Austria, Denmark, Greece and Spain, in which we
observe significant increases in inequality of opportunity and Poland, Portugal, Lithuania and

Latvia in which the contrary occurs and inequality of opportunity declines.

Regarding the contribution of circumstances, the most remarkable fact is the increase of the
contribution of being an Immigrant in most countries, being this increase significant in six of
them. This fact is especially remarkable in three countries, Austria, Belgium and Spain, where

this increase comes together with an increment on inequality of opportunity.
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In general terms, the available information shows that living in a high or medium density urban
area, being born in the country of residence, having parents highly educated and in high-skilled
occupations and being a man over 52 are the suitable circumstances in order to perceive a high

income.
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