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Abstract

Based on the ethical principle of equality of opportunity, this
paper presents a measure of the welfare loss that is caused by an
unfair distribution of a particular outcome (income, health,
education, etc). The key idea is that a fair society should produce
outcomes that depend on individuals’ effort and not on their
external circumstances such as gender, socioeconomic background,
etc. We propose measuring inequality of opportunity as the welfare
loss attributed to the outcome differences among individuals who
exert a similar level of effort. Our results are in line with those
aspects of fairness literature that give priority to the ez post
compensation approach to equality of opportunity. Finally, we
present an empirical application for the measurement of the welfare
loss in the income distribution in Europe. We have observed a high
degree of heterogeneity among European countries. The welfare loss
due to inequality of opportunity ranges in those, from basically zero
to almost one fifth of their potential welfare.

JEL classification: D31, D63, J71.
Keywords: equality of opportunity, income distribution, ex post
compensation, welfare loss.



1 Introduction

This paper addresses the measurement of unfairness in the distribution of
income, focusing on the unequal treatment of social groups. This kind of
analysis involves a mixture of positive and normative economics, taking
into account the heterogeneous nature of the elements that influence the
explanation of outcome differentials (gender, education, labour status, etc.).
Unravelling inequality of opportunity from the rewards differences in
agents’ characteristics (the yields of diverse human capital levels, say)
therefore becomes a critical modelling choice. Our analysis refers to income
but is actually applicable to the distribution of any one-dimensional
variable that expresses individuals’ achievements in a society.

We follow Roemer’s well-known approach to equality of opportunity (see
Roemer 1993, 1998), which establishes that the distribution of any outcome
(income, health, education, etc.) can be regarded as the result of, at least,
two different factors: circumstances and effort. Effort has to do with
responsibility, and reflects personal decisions such as investment in human
capital or lifestyle.  Circumstances refer to the individuals’ external
characteristics for which they cannot be held responsible (such as race,
gender, family background, etc.). The key point of this theory is that
outcome inequalities that arise from differences in opportunity should be
considered socially unfair.

The theory of fairness and responsibility formally defines how social
compensation must be implemented in a society, distinguishing between two
mainstream principles at the time of administering such a compensation
(see Fleurbaey 2008). The so-called principle of compensation states that
differences not attributable to responsibility should be eliminated.
Conversely, the so-called principle of reward says that inequalities due to

responsibility should be left untouched. There is extensive evidence that it



is impossible to put these two principles into practice simultaneously.

The equality of opportunity perspective presented above is in line with
the strand of the literature that focuses on the principle of compensation.
However, such a principle can be approached from either an ez ante or an
ex post viewpoint (e.g., Fleurbaey 2008 and Ramos and Van de Gaer 2012).
From the ex ante perspective there is equality of opportunity if all
individuals face the same outcome prospects, no matter their
circumstances. The ex post approach, instead, tries to reduce actual
outcome differences between individuals who have exerted the same degree
of effort. Fleurbaey and Peragine (2012) have shown that the conflict
between the compensation and the reward principles is a particular aspect
of a deeper tension between ex ante and ex post perspectives. In the
present paper we opt to give priority to the ex post compensation approach.

The first part of the present paper presents a theoretically derived
methodology that permits to measure the aggregate welfare loss that
society experiences due to the existence of inequality of opportunity. We
start by describing our reference model, before going on to consider an
index of inequality that is decomposable. Next, we show that if one
requires a few basic ethical requirements to be satisfied, a closed formula
that measures inequality of opportunity can be defined by means of the
Theil first index of inequality. Finally, after evaluating the overall level of
inequality, we determine the welfare loss that it generates. It must be
remembered here that the idea of using an additively decomposable index
to allow for a in-depth assessment of segregation is not new. It appears in
the works of Theil and Finizza (1971) and Fuchs (1975) among others and,
more recently, in Mora and Ruiz-Castillo (2003a, 2003b).

In the second part of the paper we make use of our measure of welfare

loss to evaluate the actual cost of inequality of opportunity in all the

1See Fleurbaey (1994), Bossert (1995), Fleurbaey (2008), and Fleurbaey and Maniquet
(2011) for a detailed explanation of the problem.



member states of the European Union prior to the accession of the 10
candidate countries on 1 May 2004 (EU15). More precisely, we will focus on
the total annual household income after tax of the 25-66 age group as the
reference outcome. External circumstances will be defined by a few
personal characteristics that are beyond the individuals’ control such as
gender, parental background, and labour status. The effort variable will be
determined by means of the so-called quantile or tranche approach as
defined in Roemer (1993) and Peragine (2004), which is related to
individuals’ position in their own type income distribution.

Roemer et al. (2003) was one of the first works to provide an empirical
assessment of the effect of inequality of opportunity, which included an
analysis for the US and 10 European countries of the extent to which
income taxation equalises opportunities among young men. This pioneering
work was followed by numerous others that measured the level of inequality
of opportunity in different countries. Those papers can be classed according
to the perspective they adopt. Examples of the ex ante approach are
Bourguignon et al. (2007), Ferreira and Gignoux (2011), and Marrero and
Rodriguez (2012). The three of them resort to parametric models to
estimate the level of inequality of opportunity. Also from the ez ante
perspective, Lefranc et al. (2009) and Peragine and Serlenga (2008) analyse
various definitions of equality of opportunity in terms of stochastic
dominance criteria. On the contrary, the ex post approach is used by
Aaberge et al. (2011), Checchi and Peragine (2010) and Pistolesi (2009).
The latter uses parametric techniques as well, while the other two works
focus on non-parametric models that allow for both, the ex-ante and the
ex-post evaluation of equality of opportunity. In the present paper we
provide an empirical application of the methodology derived in the
theoretical part, and, unlike other references, we show a precise measure of
the welfare cost related to inequality of opportunity. Additionally, we

empirically evaluate the relevance of both the choice of the types, and the



effect of income differences that cannot be attributed to circumstances nor
responsibility.

We have observed a high degree of heterogeneity in the EU15, with the
Nordic countries clearly outperforming the rest of the European nations in
terms of both average income and overall inequality, whereas the worst values
of the indicators are yield by the Mediterranean Area. Additionally, we have
also computed a precise measure of the welfare loss entailed by the existence
of inequality of opportunity. We have found that, in the analysis of the 15
countries, there exists a remarkable heterogeneity in terms of welfare cost
due to inequality of opportunity, with values ranging from 2% to one fifth of
the potential welfare.

The rest of the paper is organised as follows: Section 2 defines notation
and develops the formula to evaluate inequality of opportunity as a social
welfare loss; Section 3 presents the data and the empirical results of applying
our measure of welfare loss to the European distribution of income; and the

final section contains the conclusion.

2 The model

2.1 Preliminaries: inequality, social welfare, and
equality of opportunity

We begin this section by briefly recalling the classical decomposition of
social welfare. That is, a situation in which one wants to assess the welfare
content of a given income distribution x € R}, in a homogeneous
population that consists of n individuals, by means of a social evaluation
function W : R}, — R. Following the works by Atkinson (1970) we can
define the equally-distributed equivalent income z¢(x) as the income level
that, if enjoyed by all members of the society, would yield the same social
welfare as the actual distribution. This concept allows for the natural

definition of a social evaluation function as follows:



Wi(x) = X[1 = I(x)], (1)

where X = nu(x) is the aggregate income, p(x) is the mean income, and
I =1—2°x)/p(x) is a relative measure of inequality. In other words, the
welfare evaluation of a given distribution discounts from the aggregate income
a fraction X I(x) that corresponds to the welfare loss due to inequality.

Let us consider now a society consisting of N = {1,2,...,n} individuals
who can be partitioned into t = 1,2,..., 7 types, where a type describes the
set of agents with the same external circumstances. We can also split the
population into G different effort groups or tranches, indexed by g. Effort
group g consists of those agents in NV, no matter their types, who have exerted
a similar level of effort. A cell (g,t) is the set of agents of type ¢ who belong
to effort group g. There are n, agents in cell (g,t) whose income vector
is x(g,t). There are ny, = Y/, ng agents in any group g, with income
x(g) = [x(g,1),...,%x(g,7)]. Let us consider that z;, describes the income
of an agent i € g, and hence, for any g € {1,2,...,G}, we have that X, =
ziEg z;, € R, is the total income of those agents in effort group g. Finally,
an income allocation is a vector x = (z;4)ien € Hf;:l R"}?, . Therefore, when
the inequality measure [ is additively decomposable by population subgroups,

we can write:

G
Wi(x) = X = X 3w, ()I(x(g)) = XIu(x(D))1™,. .., u(x(G)1"). (2)

This expression shows that the welfare evaluation of any distribution
x € R%, is measured by the corresponding total income, deflated by two
different terms. The first one, X 25:1 wy(-)I(x(g)), describes the aggregate
welfare loss that is due to the inequality within the corresponding effort
group. Here the terms w,(-) > 0 are the coefficients that determine the

relative weight of each population subgroup. The second term of discount,



X1(p(x(1))1™, ..., u(x(G))1"¢), measures the welfare loss due to the
inequality between effort groups (measured by the dispersion of the mean
income of the groups weighted by the corresponding population size).

Our aim is to measure the welfare content of an income allocation from the
ex post perspective of equality of opportunity. In such a scenario we have
that inequality between effort groups is not ethically relevant. Therefore,
when the evaluation formula is additively decomposable, Eq. (2) and the
equal opportunity principle allows for the definition of the following welfare

measure:

Vi(x) = X [1 - ng(~)I(X(9))] : (3)

That is, we discard that part of the observed inequality that is due to the

differences in agents’ level of responsibility.

2.2 A closed evaluation formula

Eq. (3) allows for a number of alternative specifications, depending on the
additively decomposable inequality index we choose. Let us now consider
some standard requirements that will lead to a closed evaluation formula.

Our first requirement is that the coefficients that determine the weight of
the population subgroups within the decomposition in Eq. (2) add up to one;
that is, Zngl wy(+) = 1. When this occurs, we have an exact decomposition
of the inequality index and the interpretation of Eq. (2) is much simpler and
intuitive, because the within-groups component is just a weighted average
of the inequality of the different categories. Moreover, the between-groups
component is not independent of those weights when Zlewg(-) # 1 (Cf.
Theil 1967, p. 125).

A regular inequality index can be defined as one that satisfies the
following basic properties: symmetry (permuting outcomes does not change

the value of the index), population replication (replicating a given



population does not change the value of the index), Pigou-Dalton’s
principle of transfers (a mean-preserving progressive transfer reduces
inequality), and zero homogeneity (multiplying all components of the
distribution by the same positive number has no effect on the value of the
index). Shorrocks (1984) showed that any regular and smooth
(differentiable) inequality index that is additively decomposable is a

member of the generalised entropy family:

0
ey S () 1) w0 # 0

(0) Ly ol #(x)> , ifo=1
Ly (1), if 6 = 0.

Moreover, if we require an exact decomposition of the within-groups term
we are left with just two members of the family: the Theil first index, T,
that corresponds to the value # = 1, and the Theil second index, T, that
corresponds to # = 0, which is also known as the mean logarithmic deviation.

So, if we construct a social evaluation function out of a regular inequality
index, and we require this index to satisfy additive decomposability plus exact
decomposition, our evaluation formula is reduced to just two possibilities:
Wr(x) = X[1 — T'(x)] and Wpr«(x) = X[l — T*(x)]. The main difference
between those two indexes is that the role of population and outcome shares
is reversed. In the decomposition corresponding to the first index of Theil
the coefficients w,(-) correspond to outcome shares, whereas in the case of
the second index they correspond to population shares.

_ W (x)

Finally, let fi,(x) = %> be the marginal social value of agent i in effort
ig

group g with income z;,. We say that the evaluation function W satisfies
the property of minimal equity (e.g., Sen 1973, Villar 2005) when x;, > xp,
implies fi,(x) < fry(x), for each given effort group g. That is, it is satisfied
when within each effort group we give more weight in social welfare to those

agents with smaller outcomes. It is easy to see that the Theil first index



satisfies this property whereas the second one does not.

We can therefore summarise the above discussion as follows:

Theorem 1 Let W; : R}, — R be a Social Evaluation Function obtained
out of a reqular and smooth inequality index. Wi satisfies minimal equity and

n

exact additive decomposability if and only if, for all x € RY
Wi(x) = X[1 - T(x)], (4)
where T(x) is Theil first index of inequality.

It is easy to see that the associated equality of opportunity welfare

measure is given by:

V(x) = X,[1 - T(x(g))]. (5)

Therefore, we are measuring the welfare content of allocation x € R’}
as the aggregate income of all effort groups, each of which is deflated by
the level of inequality that it presents, measured by the Theil first index of
inequality. Each term X,T'(x(g)) gives us the aggregate welfare loss that is
due to the unequal distribution of income in group g. See Villar (2005) for
an alternative characterisation of this formula.

Eq. (5) presents a clear reading in terms of equality of opportunity. Let
us remind at this point that the principle of compensation establishes that
income differences among individuals with the same level of responsibility
should be eliminated. That is to say, social welfare increases whenever an
income redistribution within a tranche reduces the value of the Theil index in
that specific tranche. Note that our welfare measure establishes that reducing
overall inequality within effort groups increases social welfare. Therefore, in
a completely ‘fair’ allocation it must be the case that circumstances are no
longer the source of any inequality. This goal clearly follows the line of the

er post compensation approach.
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Finally, it is worth remembering that the result obtained in Theorem 1
hinges on the fact that the inequality index is decomposable. Such a
property allows us to identify the within inequality perfectly. However,
decomposability is not strictly necessary for assessing the welfare losses
that originate from inequality of opportunity. There exist alternative
decompositions to the one considered in the present paper that would
permit us to compute the welfare loss without assuming exact
decomposability.? One should be aware that to use this property, and the
inequality index it imposes, entails some special judgments about the
distribution. As an example, the Theil index does not give much weight to
what happens in the tail of the distribution, while alternative
decompositions bestow more flexibility when it comes to choosing the

priority that we want to give to the worst-off individual.

2.3 Inequality of opportunity as a social welfare loss

Let us consider now the measurement of inequality of opportunity that arises
from the evaluation formula in Eq. (5). We first determine the welfare loss
due to inequality of opportunity (the size of unequal distribution across effort
groups), and then we define a simple measure of the relative cost that it
entails. To do so we once again apply the decomposability properties of the
social evaluation function.

Let each term X,[1 — T'(x(g))] in Eq. (5) be considered as the welfare
measure of income allocation x(g) for the effort group g. Resorting once more
to the decomposability property of the index, and taking the constituent

groups as the relevant partition, we can state the following:

2For instance, we would only need to compute the minimum overall level of income Y
such that W (y) = W(x), in which for any g € G it must be that y;; = y,g, for all ¢,j € g.
In this particular case the relative loss due to inequality of opportunity can be directly
measured by the expression 1 — Y/X. We thank an anonymous referee for pointing out
such a decomposition.
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T

Xy[1 = T(x(9)] = Y X[l = T(x(9,1))] = Qlx(9)]. (6)

t=1
where x(g,t) is the income vector of the (g,t) cell and X, its aggregate
income. For allt =1,2,...,7;let T(x(g,t)) be the corresponding inequality

index and,

RN g 1)
));thl OB (7)

be the between cells inequality in group g. This expression gives us an overall
measure of the welfare loss due to inequality of opportunity, attributed to
group g, as a weighted sum of the relative means (in logs) of the different
groups.

Eq. (7) is always positive, and its value increases with the level of
inequality within group g. If the level of inequality is zero, that means that
all individuals have the same income, and hence the value of (Q,(x(g))

equals zero. By introducing this expression into Eq. (5) we obtain:

S D B AE ZZthl “ ®)

g=1 t=1 g=1 t=1
This equation tells us that the total welfare associated with allocation x
can be understood as the sum of the welfare of all cells that compose the

society discounted by the term:

ZZ tln : (9)

g=1 t=1
which gives us the aggregate welfare loss due to differences in circumstances.
This welfare loss consists of a weighted sum of the mean deviations of the
cells with respect to their corresponding effort groups, where the weights are
given by the corresponding aggregate incomes. Note that In & (g)) is negative

when u(g,t) < p(g), and positive otherwise. Therefore, those cells with mean
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income above that of their effort group reduce total welfare, whereas those
cells with mean income below that of their group increase it.

It is worth stressing that Q(x) is a remarkably simple and intuitive
measurement function which does not require much information for
computing purposes (in particular it does not require information about the
entire distribution).

Function @) is a money metric and, therefore, the welfare assessment will
depend on the units in which it is computed. For that reason we opt to define
our measure of welfare loss, L(-), as follows:

Q(x)

L(x) = T X 100 (10)

That is, L(x) shows us the percentage of the total welfare that is lost
due to inequality of opportunity. It is important to stress that Eq. (10)
considers that income differences among individuals who belong to the same
cell should not be taken into account. This is due to the fact that they
cannot be ascribed to inequality of opportunity as defined in our model.
Likewise, Checchi and Peragine (2010) apply a smoothing transformation of
the income distribution in order to remove such a residual inequality. More
precisely, they replace each individual’s income by the income mean of the
cell she belongs to. That is, for all type ¢ and effort group g, the smoothed
income distribution x* € R”_ could be constructed as z7 = p(g,t) for all
i € (g9,t). Such a transformation would imply that T'(x%(g,t)) = 0, and

hence the formulae above would become, respectively:

V(x¥) = X7 - Q(x*), (11)
XS
L(x*) = XSQ_(—Q()XS) x 100. (12)

Actually, the decomposition presented in this paper would also be valid
to compute the welfare loss caused by income differences within cells. Such a

loss would be captured by the aggregate welfare loss within cells, which would
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be measured by the first term in Eq. (8). In that case the new measure of

welfare loss would turn to be:

Qx) + Xy T(x(g,t))
V(x)

This new expression would give us a measure of the welfare loss which

L*(x) = % 100. (13)

would be taking into account, too, the income inequality that could not be
explained either by circumstances or by effort.? Therefore, index L*(x) would
always yield a higher value than Eq. (10), and hence we could understand
both as the upper and the lower bounds of the real cost of inequality of
opportunity.

The present analysis is a reasonable approximation to the measurement of
total welfare and the relative loss due to inequality of opportunity. Needless
to say, the accuracy of these measures depends on the design of the cells.
The larger the number of effort groups, the finer is our definition of the
responsibility variable, and the closer is the approximation to its real value.
Note that our measure of welfare loss is based on a cardinal measure of
inequality of opportunity. If one wanted to rank income distributions in
terms of dominance criteria, she should be aware of the fact that the fewer

the number of effort groups, the easier it would be to implement the analysis.*

3 An application: equality of opportunity in
European distribution of income

3.1 Data

This section addresses an empirical application of the theoretical framework

described above. We aim at studying the income distribution within the

3For instance, such income differences can be determined by the effect of luck. Luck is
a complex factor over which one should distinguish among the specific forms that require
full compensation (e.g., Lefranc et al. 2009).

4See Peragine (2004) for a deeper discussion of this issue.
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former EU15. The data are obtained from the EU-SILC database,® which is
a survey that collects timely and comparable cross-sectional and
longitudinal multidimensional microdata on income and living conditions.
We use data from 2005 since it is the only wave that provides the complete
parental module.

In order to carry out our empirical exercise we need to define three
elements: (i) individuals’ earnings (the outcome); (ii) the set of external
circumstances (the types); and (iii) the measurement of responsibility (the
effort groups). A detailed explanation of these choices is given below.

Firstly, we have opted to use a per capita measure of the total annual
household income after tax as the reference outcome. Such a variable includes
all profits (and losses) from labour activities, plus any allowance and earnings
derived from property rental.> We have focused on the strictly positive part
of the income distribution, since the Theil index cannot be computed over
non-positive values.” This variable is not available or is incomplete for four
countries, so following Checchi et al. (2010) we have approximated income by
means of information on both the gross total earnings, and the existing tax
rates in 2004 (see Tables 3, 4, 5 and 6). We have focused on those individuals
aged between 25 and 66.

Secondly, types are determined by characteristics that are assumed to be
beyond individuals’ control. More precisely, we have used information on

gender, parental education (if the individual has at least one parent who has

SEuropean Union Statistics on Income and Living Conditions, a coordinated system of
surveys conducted in EU member states.

6The variable is constructed as the net version of the disposable equivalent income used
by Marrero and Rodriguez (2012). Two income variables could not be deducted from the
final value because of the lack of information.

"The assumption of limiting the value of the final income is relatively standard (e.g.,
Checchi and Peragine 2010 and Bjorklund et al. 2012) and implies truncating the lowest
tail of the distribution, and hence the final result. The problem is that the elimination of
those observations may not have a neutral effect across countries. For instance, there are
more negative observations in the Mediterranean countries than in the rest of the sample,
so the final value for such an area should be understood as a lower bound of the real
welfare cost of inequality of opportunity.
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completed upper secondary education), and labour status (if the individual
claims to be currently working). Therefore, the total number of types in
the baseline scenario adds up to eight. It is important to stress that we
have not treated non-employment as a personal choice but rather as part
of the agents circumstances. We have favoured such an approach because
we understand that non-employment differentials between individuals may
derive more from economic and social restrictions than from free choices.® To
evaluate the effect of this assumption on the results, we have also computed
the welfare loss when such a variable is no longer considered as an external
circumstance. Additionally, and in order to check the consistency of our
results, we have considered an enlargement of the number of types. We
have added two additional circumstances related to health (if the individual
reports to be in good health) and experience (if the agent is more than 45
years old).

Finally, when classing agents according to their level of responsibility,
we have implemented the Roemer’s (1993) assumption that states that
individuals in different types have exerted a similar level of effort if they are
at the same quantile of their own type income distributions. We have used
20 quantiles to construct the effort groups. This leaves us with a total

number of 160 cells in the baseline scenario.

3.2 Results

We present our results for four different decompositions of the original income
distribution x € R}, . The first one, xo € R, is the baseline scenario as

described above. Additionally, we have applied a smoothing transformation

8There exists evidence, especially for women, that labour force participation is clearly
influenced by social norms and/or the institutional framework. For instance, Algan and
Cahuc (2009) argue that the efficient Danish labour market model is unlikely to work in
other European countries due to problems of moral hazard. Antecol (2000) and Fernédndez
and Fogli (2009) obtain that cultural factors play an important role in explaining the
gender gap in labour force participation.
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’ \ Smoothed \ Types \ Effort Groups ‘

Xo Yes 8 20
x* No 8 20
x** Yes 4 20
b Yes 32 4

Table 1: Reference income distributions.

in which every individual’s income has been replaced by the average income
of the cell she belongs to. In the second case, x* € R, we have kept the
decomposition but no smooth transformation has been applied. That is to
say, income differences within cells have been considered as part of the welfare
loss caused by inequality of opportunity. The difference between the baseline
scenario and the third counterfactual, x** € R’} , is that in the latter case
we have no longer included labour status as a circumstance variable. Finally,
in income distribution x** € R’ __, we have increased the number of types
up to 32 by considering health and experience as external circumstances as
well. In this case, and in order to avoid that some cells were left with no
observations, we have reduced the number of effort groups to four. The
smooth transformation has also been applied. The characteristics of these

reference income distributions are described in Table 1.
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Table 2 summarises the principal statistics of our analysis. It shows, by
country, the number of observations, the average income, and the value of
both the Gini and the Theil inequality indexes for the baseline scenario. The
table also presents the level of welfare loss due to inequality of opportunity
for all the income distributions introduced above.

First of all, we observe a high degree of heterogeneity in terms of
earnings within the former EU15. For instance, the largest difference
between two countries amounts to €20,000. Likewise, both the Gini
coefficient and the Theil first index of inequality yield extremely disparate
results across countries. The Nordic region is fairly egalitarian, whereas the
countries with the highest levels of inequality within the EU15, with the
exception of Luxembourg, are Ireland and the Mediterranean area.

Next, we have computed the explicit welfare loss that is generated by the
existence of inequality of opportunity. Figure 1 plots the value of such a loss
together with the average household earnings after tax. The most important
result that we can draw from the figure is that within the former EU15
there exists a considerable heterogeneity both in income and in welfare loss.
Moreover, there appears to be no relationship between the two dimensions
whatsoever.

As is usually the case in analyses of this type, Nordic countries present
the lowest levels of the welfare loss while at the same time registering
relatively high incomes. On the contrary, apart from Belgium and
Luxembourg, the worst performance is registered by the usual suspects,
namely Italy, Portugal and Spain, with both the lowest average earnings
and the highest levels of inequality. Ireland is a special case that presents a
high average income but with extremely high welfare loss. Because of the
existence of inequality of opportunity such countries are suffering a shortfall
of at least one-eighth in their potential welfare. Surprisingly enough, Greece

turns out to be an intermediately ‘fair’ country.” Finally, central European

9We think that such a relatively good performance may be biased by the specific choice
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countries such as France, Germany and Austria yield intermediate results in
both dimensions, whereas the United Kingdom and the Netherlands
register, alongside Denmark, the highest values of the income dimension.

In Figure 2 we plot, for the baseline scenario, the welfare loss together
with the values of the Gini and the Theil indexes. It must be stressed here
that, opposite to the measure of the welfare loss, the value of the indexes
are also taking into account the level of inequality between effort groups.
Although it is clear that a direct relation between overall inequality and the
welfare loss must exist, such a relation does not seem to be perfect. For
instance, both Spain and Greece present similar levels of overall inequality,
albeit the former suffers a higher loss due to inequality of opportunity.

We have also analysed how the results may change with respect to the
reference income distribution one chooses. Table 2 also reports the value of
the welfare loss computed with the other three decompositions presented in
Table 1. First, as we can observe from L(x***), the results remain virtually
equal when we both reduce the number of effort groups, and control for
external circumstances related to health and experience. This shows that
the variables that drive the final results are gender, parental background,
and labour status.

As we have already discussed, we have opted to follow a conservative
strategy in which we have assumed that labour status was a full compensation
variable. However, it is true that such a consideration is debatable since
labour status could be considered as an outcome rather than a circumstance.
In order to test the effect of such a variable on the results, L(x**) shows the
welfare loss when labour is excluded from the set of circumstances. As we
can observe in Figure 1, the welfare cost due to inequality of opportunity

decreases in an important proportion (between one third and one half of

of the outcome, as many observations with non-positive income have been eliminated from
the sample. For instance, a restricted inclusion of all observations with non-positive levels
of income means that Greece registers the third highest value of the welfare loss within
the EU15.
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its initial value). Therefore, the social judgment on this variable is a crucial
choice at the time of evaluating the level of inequality of opportunity. We can
interpret these results as the range within which the real cost of inequality
of opportunity would lie.

Finally, the results yield by the baseline scenario may also be conditioned
by the fact that the income distribution has been transformed in order to
suppress all inequalities within cells. This standard assumption has been
made because, by definition, such differences should not be attributed to
inequality of opportunity. However, if such inequalities stem, for instance,
from differences in brute luck, one could also consider them as unfair.'® To
deal with this discrepancy, we have decided to obtain an upper bound of
the welfare cost that includes all those income differences. The results of
this final evaluation, L*(x*), are also plot in Figure 1. As it is natural, the
welfare loss increases when we compute such income differences as inequality
of opportunity. However, the new values are just above the original ones. On
average, the increase in the welfare loss is slightly above one fourth of the

initial value.

4 Concluding remarks

There is a well established agreement concerning the fact that a fair society
should allow individuals to obtain their final outcomes (income, education,
health, etc.) regardless of their external circumstances; in other words, origin
should not matter. Such a principle is captured by the notion of equality of
opportunity (see Arneson 1989, Cohen 1989, and Roemer 1993, 1998).

In this paper we have studied the effect of inequality of opportunity in
terms of welfare loss. First, making use of a decomposable index and some
basic ethical requirements, we have derived an evaluation formula that is

grounded on the well-known first Theil first index of inequality. Such an

10More precisely, we refer to lotteries that an individual cannot escape from.
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evaluation formula has enabled us to assess the welfare cost generated by
the existence of income differences among individuals who have exerted a
similar level of effort. Our measure of welfare loss is in line with the part of
fairness literature that gives priority to the ex post compensation approach
to equality of opportunity.

Next, we have presented an empirical application of our theoretical
framework to the analysis of the distribution of per capita household
earnings after tax within the former EU15. Our results clearly show that
there exists a high degree of heterogeneity among FEuropean countries, both
in terms of average income and inequality. For instance, Nordic countries
perform extremely well in both dimensions, whereas Ireland and the
Mediterranean area present a far more worrying situation. We have
estimated that the existence of inequality of opportunity may have a
negative effect of up to one fifth of the potential welfare.

In closing, we would like to stress two outstanding properties of our
theoretical measure of inequality of opportunity. On the one hand, it is an
extremely intuitive formula that is grounded on the Theil first index of
inequality, which is one of the most widespread methods for measuring
inequality. On the other hand, the empirical implementation of the formula
is extremely simple, even if we do not have all the information regarding

the distribution of the outcome.
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A Appendix

A.1 Tables and figures

’ Taxable income in € \ Tax rate

05780 0
5780 — 12880 25
12880 — 15880 30
15880 — 22610 40
22610 — 36620 45

36620 — 50

Table 3: Tax rates in the Belgium, 2004.

’ Taxable income in € \ Tax rate ‘

0 - 3250 0
3251 — 6500 13.3
6501 — 9750 19.2
9751 — 13000 24.1
13001 — 16250 27.6
16251 — 19500 28.7
19501 — 26000 30.4

26001 — 32500 32.7
32501 — 39000 34.5
39001 — 45500 36.2
45501 — 52000 38.9
52000 — 65000 42.3
65001 — 97500 48.4
97501 — 130000 53

130001 — 59.2

Table 4: Tax rates in Denmark, 2004.
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’ Taxable income in € ‘ Tax rate

0 - 12199 0
12200 — 17000 9
17001 — 20000 14
20001 — 32800 19.5
328001 — 58200 25

58201 — 32.5

Table 5: Tax rates in Finland, 2004.

’ Taxable income in € \ Tax rate

0 - 16265 0
16266 — 29543 7.95
29544 — 50652 42

50653 — 52

Table 6: Tax rates in the Netherlands, 2004.
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Figure 2: Levels of inequality and the welfare loss by country.
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