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Abstract

We propose a new decomposition of the Gini coefficient inspired by the opportunity egalitarian paradigm. Under the

assumption that income is function of circumstances out of individual control, effort and unobservable factors, we identify

fair and unfair inequalities as components of the total inequality. Our nine-term decomposition of the Gini coefficient

nests a structuralist and an individualistic definition of unfair inequality, as well as ex ante and ex post measures of

inequality of opportunity, reflecting different weights assigned to circumstances and effort. We illustrate the new

decomposition on Belgian data, highlighting the source of a consistent difference between the structuralist and

individualistic views about unfair inequality. This result shows the existence of room for new normative principles to

close the wedge between these two views.
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Abstract

We propose a new decomposition of the Gini coefficient inspired
by the opportunity egalitarian paradigm. Under the assumption
that income is function of circumstances out of individual control,
effort and unobservable factors, we identify fair and unfair inequali-
ties as components of the total inequality. Our nine-term decompo-
sition of the Gini coefficient nests a structuralist and an individu-
alistic definition of unfair inequality, as well as ex ante and ex post
measures of inequality of opportunity, reflecting different weights
assigned to circumstances and effort. We illustrate the new decom-
position on Belgian data, highlighting the source of a consistent
difference between the structuralist and individualistic views about
unfair inequality. This result shows the existence of room for new
normative principles to close the wedge between these two views.

Keywords: equality of opportunity, Gini decomposition, indi-
vidualism, structuralism

1 Introduction

Since the seminal contributions of Rawls (1971), Sen (1980) and Dworkin
(1981a,b), we have witnessed the development of a view of social justice
that distinguishes inequalities due to individual responsibility from those
which are not. This paradigm, known as Equality of Opportunity (EOp),

∗This paper makes use of the MEqIn dataset, collected by a team of researchers from
Université catholique de Louvain, KU Leuven, Université libre de Bruxelles, and Uni-
versity of Antwerp. The collection of the MEqIn data was enabled by the financial sup-
port of the Belgian Science Policy Office (BELSPO) through grant BR/121/A5/MEQIN
(BRAIN MEqIn).

†DiEF, University of Bari ”Aldo Moro” and ECARES, Univeristé Libre de Bruxelles.
E-mail: domenico.moramarco@uniba.it. I gratefully aknowledge the GRINS foundation
for the financial support. I thank Pedro Salas-Rojo, Flaviana Palmisano and Annaelena
Valentini for their comments.
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claims that a fair society should remove inequalities due to factors out of
individual control (circumstances) while preserving those due to individual
responsibility or conscious actions (effort) (see Roemer & Trannoy, 2015;
Ramos & Van de gaer, 2016; Ferreira & Peragine, 2015, for recent surveys)
The exact definition of what is circumstances and what is effort remains an
open question in the literature: one which we don’t address in this paper.

In a deterministic model where income is assumed to be increasing func-
tion of circumstances and effort alone, Sarkar (2023) compares individuals
in terms of relative deprivation (RD). In a nutshell, suppose that an indi-
vidual a has lower income than b, then a is relatively deprived with respect
to b. The RD of a with respect to b is their income difference (in absolute
value), while the RD of b with respect to a is normalized to zero. The
RD of a with respect to b is considered fair if a has lower effort and better
circumstances than b. Vice versa, the same RD is unfair if a has worse
circumstances and higher effort than b. Since the Gini coefficient can be
expressed as the normalized sum of all pairwise RDs, Sarkar (2023) pro-
poses a three terms decomposition of the Gini into fair, unfair and residual
inequality.

In this paper we refine this decomposition, and apply it to a model
which is closer to the reality because it allows for individuals with the same
circumstance and effort to have different income. Lefranc et al. (2009) at-
tribute this event to luck but, more in general, this can be due to errors
in the assumption about the income generating process or the existence of
unobserved factors (effort or circumstances). Our refinement is motivated
by the interest for isolating inequality among individuals with same circum-
stances (types) and inequality among those with same effort (tranches). In
the opportunity egalitarian paradigm, the former (resp. latter) can be fair
(resp. unfair) depending on the approach followed: ex ante or ex post.
We define two strong measures of ex ante and ex post inequality of op-
portunity (IOp), which we can interpret, respectively, as upper and lower
bounds for unfair inequality. We also distinguish between structuralist and
individualistic unfair inequality (see Mayhew, 1980a,b, for a discussion),
where the former emphasizes the role of circumstances in the income gen-
erating process, while the latter focuses on individual effort as justification
for different income.

We illustrate our decomposition on data from Belgian in 2016, to study
the weight each of the nine components has on total inequality. Since
our decomposition nests the one in Sarkar (2023), this paper is also the
first application of Sarkar’s proposal. We show a consistent wedge between
structuralist and individualistic inequality, due to what we call ambiguous
inequality. This result underlines the potential need and room for stronger
normative principles to characterize an idea of social justice that balances
these two approaches.
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The rest of the paper is organized as follows. Section 2 delineates the
model, introduces necessary notation and formalizes our Gini decompo-
sition. Section 3 describes the data and performs the empirical exercise.
Section 4 concludes.

2 The model

Let the function f : N × N × R → R++, increasing in all its arguments,
represent the assumed1 income generating process, such that f(c, e, u) is the
income of an individual with observed circumstances c ∈ {1, ..., c̄}, observed
effort e ∈ {1, ..., ē}, and random component u capturing unobserved factors.
Individuals are assumed to be responsible for their effort but not for their
circumstances.

For each pair (j, k) ∈ {1, ..., c̄} × {1, ..., ē}, let xjk = (f(j, k, up))
njk

p=0

be the income realizations of individuals with characteristics (j, k) in the
population, with

∑c̄
j=1

∑ē
k=1 njk = n. For simplicity, let f(j, k, up) = xpjk

and denote with X = (xjk)c̄,ēj,k=1 the income distribution.
Define the relative deprivation (RD) of an individual p with character-

istics (j, k) against individual i with characteristics (c, e) as RDp
jk(c, e, i) =

max
{
xice − x

p
jk, 0

}
. Then, the Gini index of the income distribution X

can be defined as the average of all RDs, normalized by the total income.
Formally,

G =

∑c̄
j=1

∑ē
k=1

∑c̄
c=1

∑ē
e=1

∑njk

p=1

∑nce

i=1RD
p
jk(c, e, i)

n2µ

where µ is the average income in X and RDp
jk(c, e, i) is defined as above.

In this model we can formulate two intuitive fairness principles based,
respectively, on equity and meritocracy. RDs related to worse circum-
stances are unfair, while RDs related to lower effort are fair. Clearly, par-
tial observability of effort and circumstances does not allow us to establish
causal links with income. Nevertheless, suppose an individual has bad cir-
cumstances and is poor despite exerting high effort then, conditional on
the observables, we cannot justify his low income on the ground of low ef-
fort. Of course, one may emphasize the role of unobservable factors, among
which we should also include empirical misspecification of the income gen-
erating process, to claim that we should remain agnostic about any RD.
We find this view unappealing, as it would prevent us from conducting
distributive analysis.

1f is not necessarily the true income generating process, rather it is the one as-
sumed/inferred by the evaluator given the available information.
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2.1 Classifying relative deprivation

Suppose that xpjk < xice, so that (j, k, p) is relatively deprived with respect
to (c, e, i), that is RDp

jk(c, e, i) > 0. This RD may be caused by observed
circumstances, observed effort or unobservable factors. Depending on this,
we classify (j, k, p)’s relative deprivation in nine possible ways.

We say that RDp
jk(c, e, i) is unfair (U) if (j, k, p) has worse circum-

stances and higher effort (i.e. j < c and k > e). In line with our equity
principle, this RD is induced by less favourable circumstances because the
higher effort does not compensate for them. The same RD is fair (F) if
(j, k, p) has better circumstances and lower effort (i.e. j > c and k < e) be-
cause, in line with the meritocratic view, lower effort justifies lower income,
particularly in presence of better circumstances.

An RDp
jk(c, e, i) > 0 is ambiguous (A) if (j, k, p) has worse circum-

stances and lower effort (i.e j < c and k < e ). In this case one cannot
establish whether deprivation is caused by bad circumstances or low effort.
In a model like ours, where income increasing in both effort and circum-
stances, this is likely to be a relevant class of RDs. A meritocratic or
individualistic view is likely to emphasize the normative relevance of effort
and consider it fair. On the other side, a structuralist view may condemn
the relative deprivation of individuals that already suffer from bad circum-
stances, which may also impact other life aspects, and include this RD
among the unfair ones.

Moreover, RDp
jk(c, e, i) > 0 is erratic (E) if (j, k, p) has better circum-

stances and higher effort (i.e. j > c and k > e ). Indeed, net of the possible
influence of unobservable factors like “bad luck”, this RD is not explainable
by the assumed income generating process.

We say that RDp
jk(c, e, i) is residual (R) if (j, k, p) has same circum-

stances and same effort (i.e j = c and k = e ). This is the part of inequality
that is clearly due to unobservable factors.

The next four classifications are of interest in light of the distinction,
in the EOp literature, between ex ante and ex post approaches. The ex
ante approach tends to express neutrality with respect to inequality within
types. The ex post approach, instead, focuses on individuals with the same
effort to claim that they should obtain equal incom (see Fleurbaey & Per-
agine, 2013, for a deep discussion). As we will see, these two interpretations
of EOp are not always in line with the equity and meritocracy principles.

Let RD be anti-meritocracy (AM) if both have the same circumstances
but (j, k, p) has higher effort (i.e. j = c and k > e). This RD contradicts
the meritocratic idea that higher effort justifies better outcomes. Con-
versely, RD is pro-meritocracy (PM) if both have the same circumstances
but (j, k, p) has lower effort (i.e. j = c and k < e). In the ex-ante approach,
those two category define the inequality which has no influence on EOp.
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We say that RDp
jk(c, e, i) is pro-equity (PE) if they both have the same

effort but (j, k, p) has better circumstances (i.e. j > c and k = e). In this
case, the unobserved factors are compensating the effect of better circum-
stances. Conversely, we will have an anti-equity (AE) RD if they both have
the same effort but (j, k, p) has worse circumstances (i.e. j < c and k = e).
In the ex post approach, those two category define the inequality which
reduces EOp.

2.2 A decomposition of the Gini coefficient

Summing up the nine types of RD from the previous section we obtain a
perfect decomposition of the Gini coefficient. Formally,

G = GU +GF +GA +GR +GAM +GPM +GPE +GAE +GE (1)

where

(
n2µ
)
GU =

∑c̄−1
j=1

∑ē
k=2

∑c̄
c=j+1

∑k−1
e=1

∑njk

p=1

∑nce

i=1RD
p
jk(c, e, i)(

n2µ
)
GF =

∑c̄
j=2

∑ē−1
k=1

∑j−1
c=1

∑ē
e=k+1

∑njk

p=1

∑nce

i=1RD
p
jk(c, e, i)(

n2µ
)
GA =

∑c̄−1
j=1

∑ē−1
k=1

∑c̄
c=j+1

∑ē
e=k+1

∑njk

p=1

∑nce

i=1RD
p
jk(c, e, i)(

n2µ
)
GR =

∑c̄
j=1

∑ē
k=1

∑njk

p=1

∑njk

i=1 RD
p
jk(j, k, i)(

n2µ
)
GAM =

∑c̄
j=1

∑ē
k=2

∑k−1
e=1

∑njk

p=1

∑nce

i=1RD
p
jk(j, e, i)(

n2µ
)
GPM =

∑c̄
j=1

∑ē−1
k=1

∑ē
e=k+1

∑njk

p=1

∑nce

i=1RD
p
jk(j, e, i)(

n2µ
)
GPE =

∑c̄
j=2

∑ē
k=1

∑j−1
c=1

∑njk

p=1

∑nce

i=1 RD
p
jk(c, k, i)(

n2µ
)
GAE =

∑c̄−1
j=1

∑ē
k=1

∑c̄
c=j+1

∑njk

p=1

∑nce

i=1 RD
p
jk(c, k, i)(

n2µ
)
GE =

∑c̄
j=2

∑ē
k=2

∑j−1
c=1

∑k−1
e=1

∑njk

p=1

∑nce

i=1RD
p
jk(c, e, i)

This is a granular decomposition of the Gini coefficient which nests the
one of Sarkar (2023), where the fair inequality is GF + GPM , the unfair
inequality is GU +GAE and the residual is GA +GAM +GPE .2

The ex ante unfair inequality

Gex−ante = G− (GAM +GPM) (2)

is obtained as the inequality remaining after removing the differences
between individuals with the same circumstances: the only tolerable in-
equality in this strong version of ex ante EOp. Equation (2) provides
an upper bound for the inequality between type’s average, often used as

2In the theoretical model of Sarkar (2023), GE and GR are zero by construction.
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measure of ex ante EOp (for example Checchi & Peragine, 2010). This is
because, our measure accounts for the whole income distribution within a
type, rather than its expectation alone (see also Dagum, 1998).

The ex post unfair inequality

Gex−post = GAE +GPE (3)

considers only the differences between individuals with the same effort,
remaining silent about how to treat differences in incomes at different levels
of effort. Instead, the individualistic unfair inequality

Gind = GU +GAM +GPE +GAE (4)

augments equation (3) with the differences across circumstance groups
that violate meritocracy.

The structuralist unfair inequality

Gstr = GU +GA +GAE (5)

considers all the relative deprivation suffered by individuals with worse
circumstances. As we can see, the unfair RDs are condemned in both
structuralist and individualistic approaches. This is because, contrary to
Gex−ante and Gex−post, they perform comparison of individuals with differ-
ent circumstances or effort. Gstr includes the ambiguous RDs because it
emphasizes the negative impact of circumstances on income, while Ambigu-
ous RDs are acceptable under the meritocratic approach that emphasizes
the role of effort.

3 Application

In this section we illustrate the above decomposition using the Measuring
Equivalent Income (MEqIn) data, collecting information on individual in-
come, time-use, and other aspects of life for people above 18 years old in
Belgium 2016.

We focus on individual income as outcome of interest, with a sample of
2,791 observations. We have information on gender, age, country of birth,
parents education and chronic diseases, and we use a data driven technique,
Conditional Inference Trees (see Brunori et al., forthcoming 2023; Salas-
Rojo & Rodŕıguez, 2022, for recent applications), to define a partition of
the population in types. We obtain 9 groups, which are ranked according
to expected income. Effort groups are defined in two ways. The first
one uses Conditional Inference Trees with education and time dedicated to
paid work as input; the algorithm identifies 6 realizations of effort which,
again, are ranked according to expected income. The second methodology
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Figure 1: Decomposition - share of total inequality
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Roemer effort identification

Table 1: Unfair inequalities

Gini Index CIT effort Roemerian effort
Structuralist 0.168 0.168
Individualistic 0.053 0.033
Ex ante 0.231 0.227
Ex post 0.035 0.028

identifies effort via the quantile (from 1 to 5) individuals occupy in they
type’s income distribution; this approach, proposed by Roemer (1998), is
now standard in the literature and overcomes the implicit assumption of
separability between effort and circumstances in the first approach.

Figure 1 reports the incidence of each component on the Gini coefficient
(0.26). As expected, changing the effort identification strategy changes
most of the components of our decomposition. The reader may notice that
AM in the second panel is zero by construction, while the lower PE is in line
with the lower residual RDs induced by Roemer’s identification strategy.
Nevertheless, in both cases, ambiguous RDs account for more than half
of the total inequality. This is at the basis of the disparity between Gstr

and Gind, and between Gex−ante and Gex−post that are more extreme views.
Table 1 reports the four Gini coefficients introduced in the previous section,
as expected we have Gex−ante ≥ Gstr ≥ Gind ≥ Gex−post, with results that
are fairly stable across the two effort identification strategies. Interestingly,
the inequality between type averages, which is the most common measure
of ex ante IOp, is 0.112 in our sample.
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4 Conclusion

Using the concept of relative deprivation, we proposed a new decomposi-
tion of the Gini coefficient into nine sources of inequality, and combined
them to identify four measures on unfair inequality, each reflecting different
weights assigned to circumstances and effort. Our illustration on Belgian
data showed that the wedge between the four measures is mainly driven
by what we called ambiguous inequality, that are relative deprivations in
correspondence of both lower effort and worse circumstances. While this
result is qualitatively not surprising in a model where income is increasing
function of both effort and circumstances, the fact that ambiguous inequal-
ity account for more than half of the total income inequality in Belgium
underlines the potential need and room for stronger normative principles to
define an idea of social justice that balances structuralist and individualistic
views.
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