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Abstract
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1 Introduction

The subject of this paper is the measurement of social exclusion. The broad
questions that we try to address in this paper are: (i) When do we say that
an individual is socially excluded; (ii) What is the level of social exclusion
in a country? (iii) Can we say that social exclusion in country A is less than
that in country B? (iv) Given the level of social exclusion in a society, which
subgroups of the population, partitioned according to ethnic, geographic,
or any other socioeconomic characteristic, contribute more to aggregate so-
cial exclusion? (v) When can we say that one society dominates another
with respect to social exclusion and what are the consequences of such a
dominance relationship?

Broadly speaking, a person is said to be socially excluded if she/he is un-
able to ‘participate in the basic economic and social activities of the society
in which she/he lives’. In the European Commission’s Programme specifi-
cation for ‘targeted socioeconomic research’, social exclusion is described as
‘disintegration and fragmentation of social relation and hence a loss of social
cohesion. For individual in particular groups, social exclusion represents a
progressive process of marginalization leading to economic deprivation and
various forms of social and cultural disadvantage’.

As Atkinson (1998) said, social exclusion is not just a consequence of
unemployment. It is true that an unemployed person may not have income
to maintain a subsistence standard of living and hence becomes socially
excluded. But many employed persons may not be satisfied with their work
or main activity. Expansion of employment may increase the income gap
between low-paid and high-paid workers and hence it may not reduce or
end social exclusion. Social exclusion may arise from the operations of the
market and supplies of key goods and services. For instance, people may not
be able to participate in the customary consumption activities because profit
maximizing prices may exclude them from the markets. A person may not be
allowed to have an account in a bank if he does not fulfil certain constraints.
It can as well generate from operations of the State if the State’s social
security benefit programmes are targeted towards some particular groups or
persons.

As social exclusion includes economic, social and political aspects of life,
it is a multidimensional phenomenon. It implies deprivation in a wide range
of indicators or functionings of living standards, which can be of quantitative
or qualitative type.1

1See Atkinson, Cantillon, Marlier and Nolan (2002) for a list of functionings of social
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Social exclusion is related to both inequality and poverty, but should not
be equated with either of them (Atkinson, 1998). According to Sen (1998),
social exclusion is wider than poverty. Multidimensional inequality is a mea-
sure of the dispersion of the multidimensional distribution of quantities of
consumption of the functionings for different individuals (Tsui, 1999). Mul-
tidimensional poverty measurement specifies a poverty threshold for each
functioning, looks at the shortfalls of the functioning quantities of different
individuals from the threshold levels, and aggregates these shortfalls into an
overall magnitude of poverty (Bourguignon and Chakravarty, 2002). Thus,
in both cases the functionings have to be of quantitative types, whereas
social exclusion considers qualitative type functionings as well. Social ex-
clusion can be regarded as a state and as a process leading to deprivation.

Atkinson (1998) argued further that it is a relative concept, we cannot
say whether a person is socially excluded or not by looking at his position
alone. The positions of the others in the society have to be taken into
account for a proper implementation of any criterion for exclusion. It has,
furthermore, a dynamic character because an individual is socially excluded
if his deprivation continues or worsens over time.

Three types of implicit conceptualization of social exclusion are currently
available in the literature. In the first, it is interpreted as the lack of partic-
ipation in social institutions (Duffy, 1995, Rowntree Foundation, 1998, UK
House of Commons, 1999, Paugam and Russell, 2000); whereas the second
regards the problem as the denial or non-realization of rights of citizen-
ship (Room, 1995, Klasen 1998). Finally, the third views social exclusion
in terms of increase in distance among population groups (Akerlof, 1997).
Some researchers attempted to suggest measures of social exclusion building
on these approaches (see Bradshaw et al. 2000, Tsakloglou and Papadopou-
los, 2001). However the theoretical foundations of these measures are often
unclear.

In this paper we adopt an axiomatic approach to the measurement of
social exclusion. Since in order to be socially integrated a person needs to
have access to some social functionings, we first look at the functioning fail-
ure, that is, the number of functionings from which the person is excluded.
We refer to this as the deprivation score or the number of exclusions of the
person concerned.

The social exclusion measure that we propose is a real valued function
of the deprivation scores of different individuals in the society. In a sense
our approach is similar to the view that considers social exclusion as lack

exclusion.

3



of participation in social institutions, where lack of participation is treated
in terms of functioning failures. We characterize the family of exclusion
measures whose members satisfy normalization, monotonicity, subgroup de-
composability, and have nondecreasing marginals. Normalization means that
social exclusion is zero if nobody is socially excluded. Monotonicity requires
the measure to increase if the deprivation score of a person increases.

According to subgroup decomposability, for any partitioning of the pop-
ulation with respect to some socioeconomic or demographic characteristic,
the overall social exclusion is the population share weighted average of sub-
group exclusion levels. This property enables us to calculate a particular
subgroup’s contribution to aggregate exclusion and hence to identify the sub-
groups that are more afflicted by exclusion and to implement anti-exclusion
policy. Clearly, according to this notion of policy recommendation, an as-
sessment of overall exclusion becomes contingent on the implicit valuation
of the exclusion measure. However, an exercise of this type may be useful
for two reasons. First, following Sen (1985), the non-welferist approach to
policy analysis is becoming quite popular. Second, in many situations pol-
icy is evaluated using specific forms of measures. So it seems worthwhile to
see what type of policy would be implied by the use of a specific exclusion
measure.

Marginal social exclusion is defined as the change in social exclusion when
we increase the deprivation score of a person by one. Nondecreasingness of
marginal social exclusion ensures that in aggregating individual deprivation
scores into an overall indicator of exclusion, a higher deprivation score does
not get a lower weight than a lower score.

The characterized family of measures is shown to possess some additional
interesting properties. It is also shown that the properties employed in the
characterization exercise are independent, that is, none of these properties
implies or is implied by another.

Next, we consider the problem of ranking two societies by the social ex-
clusion dominance criterion. We demonstrate that for two societies with a
common population size and the same total deprivation score, if one dom-
inates the other by the exclusion dominance criterion, then the former be-
comes at least as socially excluded as the latter by all additive social ex-
clusion measures that satisfy anonymity and have nondecreasing marginals.
This result parallels the if part of the well-known Atkinson (1970) result on
Lorenz Domination which says that if u and v are two income distributions
of a given total over a fixed population size, and if u Lorenz dominates v,
then all symmetric utilitarian social welfare functions regard u at least as
good as v, where the identical individual utility function is concave.
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Finally, we apply the suggested family of measures to the EU member
states in the early 1990’s and consider some policy implications.

The paper is organized as follows. The next section introduces the formal
framework for measuring social exclusion and presents the properties for an
exclusion measure. In Section 3 we characterize the family of exclusion
measures and discuss its properties. Section 4 deals with social exclusion
dominance relation. The application is contained in Section 5. Section 6
concludes.

2 Properties for a measure of social exclusion

Let N (N0) be the set of all positive (nonnegative) integers and R be the
set of real numbers. For all n ∈ N, Dn is the n-fold Cartesian product
of N0 and 1n is the n-coordinated vector of ones. For any society with a
population of size n ∈ N, there is a finite nonempty set of functionings F
relevant for social integration. Throughout this paper we assume that F is
fixed so that cross population comparisons of social exclusion can be made
in terms of elements of F (see Atkinson et al., 2002, for commonness of
elements of F for the EU as a whole). An individual in an n-person society
can be excluded from any subset of F , where n ∈ N is arbitrary. The degree
of exclusion or deprivation of a person can be captured by the number of
functionings from which she/he is excluded. Since some functionings may
be more important than others, this appears to be a restrictive assumption.
We make this assumption for simplicity of exposition. However, our analysis
can be extended to allow the possibility that different functionings are given
different weights.

An exclusion profile in a society of n person is a vector x = (x1, ..., xn),
where xi ∈ N0 is the deprivation score or the number of functionings from
which person i is excluded. We assume that the calculation of xi involves a
dynamic or longitudinal aspect.2 If xi is positive, trade-off between excluded
and non-excluded functionings is not allowed. For instance, a person’s high
income cannot compensate the dissatisfaction associated with his job. The
set of exclusion profiles for an n-person population is Dn, n ≥ 1. Thus,
x ∈ Dn for some n ∈ N. The set of all possible exclusion profiles is D =S
n∈ND

n. A measure of social exclusion is a function E : D → R. For
any n ∈ N, the restriction of E on Dn is given by En. For any n ∈ N,
x ∈ Dn, En (x) is a measure of the extent to which different individuals are
excluded from the activities taking place in the society, that is, the degree

2See Section 5 for details.
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of exclusion suffered by all individuals in the society as a whole. For all
n ∈ N, x ∈ Dn, let S (x) be the set of persons with positive deprivation
scores, that is S (x) = {i, 1 ≤ i ≤ n|xi > 0} . For any n ∈ N, x ∈ Dn, let q
be the cardinality of S (x), that is the number of persons in S (x) . For any
n ∈ N, x ∈ Dn, we write x for nonincreasingly ordered permutation of x,
that is x1 ≥ x2 ≥ ... ≥ xn.

We assume that an arbitrary exclusion measure E : D → R should
satisfy the following postulates.

Axiom 1 : Normalization (NOM): For all n ∈ N, En (01n) = 0

Axiom 2 : Monotonicity (MON): For any n ∈ N, x ∈ Dn and for any i,
1 ≤ i ≤ n,

En (x) < En (x1, ..., xi−1, xi + c, xi+1, ..., xn) ,

where c ∈ N.

Axiom 3 : Nondecreasingness of Marginal Social Exclusion (NMS): For
any n ∈ N , x ∈ Dn, and for any i, j, 1 ≤ i, j ≤ n, if xi ≥ xj then:

En (x1, ..., xi−1, xi + 1, xi+1, ..., xj−1, xj , xj+1, ..., xn)−En (x) ≥
En (x1, ..., xi−1, xi, xi+1, ..., xj−1, xj + 1, xj+1, ..., xn)−En (x) .

Axiom 4 : Subgroup Decomposability (SUD): For xi ∈ Dni, i = 1, ..., k,
En (x) =

Pk
i=1

ni
n E

ni
¡
xi
¢
, where x =

¡
x1, x2, ..., xk

¢
.

Axiom 5 : Population Principle (POP): For all n ∈N, x ∈ Dn, Emn (y) =
En (x) , where y =

¡
x1, x2, ..., xm

¢
, m ≥ 1 and each xi = x.

Axiom 6 : Anonymity (ANY): For all n ∈N, x ∈ Dn, En (x) = En (xP ) ,
where P is any n× n permutation matrix.3

Normalization is a miniminality principle. It says that if nobody is ex-
cluded from any functioning in the society, then the value of the social
exclusion measure is zero. Monotonicity says that if the deprivation score of
an individual increases, then social exclusion should increase. If a social ex-
clusion measure satisfies NOM and MON, then it will take a positive value
if at least one individual has a positive deprivation score.

Sen (1976) argued that in income poverty measurement the poverty line
can be taken as the reference point for all poor persons and the poverty gap of

3An n × n matrix is a permutation matrix if each of its entries is either zero or one,
and each of its rows and columns sums to one.
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a poor, his income shortfall from the poverty line, is a measure of deprivation
suffered by him. In order to attach higher weight to higher deprivation, Sen
assumed that the weight on individual i’s poverty gap is equal to his rank
in the income distribution of the poor. This guarantees that an increase in
poverty due to a reduction in the income (increase in deprivation) of a poor
will be higher the lower (higher) is the income (deprivation) of the poor.
Conversely, in order that an increase in poverty due to reduction in the
income of a poor is higher the lower the income of the poor is, a necessary
condition is to attach higher weight lower down the income scale. Our NMS
postulate has a similar spirit. We consider two persons where the deprivation
score of the first is not lower than that of the second. Then the change in
social exclusion, if the deprivation score of the former increases by one, is at
least as large as the corresponding change when the deprivation score of the
latter increases by the same amount. It is clear that the postulates NOM
and NMS capture the idea that exclusion is a relative phenomenon.

SUD, which expresses aggregate exclusion in a society as a weighted av-
erage of subgroup exclusion levels, where the weights are population shares
of the subgroups, is very important from policy point of view. ni

n E
ni
¡
xi
¢

is the contribution of subgroup i to total exclusion, i.e., the amount by
which social exclusion will decrease if exclusion in subgroup i is eliminated.µ
niE

ni(xi)
nEn(x)

¶
100 is the percentage contribution of subgroup i to total exclu-

sion. Each of these figures is useful to planners and analysts to formulate
anti-exclusion policies.

POP says that if an exclusion profile is replicated several times, then
the social exclusion of the original and the replicated profiles are the same.
Clearly, POP leads us to view exclusion in average terms. It is helpful for
cross population comparisons of exclusions.

Finally, ANY means that the exclusion measure is symmetric, i.e. any
reordering of the deprivation scores leaves the exclusion level unchanged.
ANY is unavoidable as long as the individuals are not distinguished by
anything other than deprivation scores.

3 The family of subgroup decomposable social ex-
clusion measures

In this section we derive the class of social exclusion measures whose mem-
bers satisfy NOM, MON, NMS, in addition to SUD. Let Φ be the class of
all functions f : N0 → R such that f (0) = 0, f is increasing, and f has a
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nondecreasing marginal, that is:

f (xi + 1)− f (xi) ≥ f (xj + 1)− f (xj) , (1)

where xi ≥ xj .
We then have:

Theorem 1 : A social exclusion measure E : D → R satisfies NOM, MON,
NMS, and SUD if and only if for all n ∈ N, x ∈ Dn,

En (x) =
1

n

X
i∈S(x)

f (xi) , (2)

where f is a member of Φ.

Proof :
Let n ∈ N and x ∈ Dn be arbitrary. Then by repeated applications of

SUD :

En (x) =
1

n

nX
i=1

E1 (xi) . (3)

We can rewrite En in (3) as:

En (x) =
1

n

nX
i=1

f (xi) , (4)

where f = E1. Clearly, f : N0 → R. MON demands increasingness of f.
Now, suppose xi ≥ xj . The inequality:

En (x1, ..., xi−1, xi + 1, xi+1, ..., xj−1, xj , xj+1, ..., xn)−En (x) ≥
En (x1, ..., xi−1, xi, xi+1, ..., xj−1, xj + 1, xj+1, ..., xn)−En (x) ,

on simplification, reduces to:

f (xi + 1)− f (xi) ≥
f (xj + 1)− f (xj) ,

which is nondecreasingness of marginal of f . Clearly, if xi = 0 for all i, then
NOM requires that f (0) = 0.

Obviously, f (0) = 0 enables us to rewrite 1n
Pn
i=1 f (xi) as

1
n

P
i∈S(x) f (xi) .

This establishes the necessity part of the theorem on Dn for a given n ∈ N.
The sufficiency is easy to verify. Since n ∈ N was chosen arbitrarily, our

result holds for all n ∈ N. ¥
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Note that the general measure in (2) satisfies ANY and POP although
we did not use these properties in its derivation. We can interpret f in (2) as
the individual exclusion function. An alternative way of writing the formula
(2) is:

En (x) =
H

q

X
i∈S(x)

f (xi) , (5)

where H = q
n is the head-count measure of social exclusion, the proportion

of persons that is socially excluded in the population. For a fixed n, on
social exclusion profiles with a given q, H is a constant function. Thus H is
violator of MON although it meets NOM, SUD, POP, ANY, and NMS.

In order to illustrate the general formula in (2), let f ∈ Φ be of the form
f (t) = tδ, δ ≥ 1. Then the corresponding measure is:

Enδ (x) =
H

q

X
i∈S(x)

xδi . (6)

For any δ ≥ 1, Enδ satisfies all the postulates. For 0 < δ < 1, Enδ is a violator
of NMS but not of others. As δ → 0, Enδ → H. The single parameter δ in (6)
is a value judgement parameter. Enδ becomes more sensitive to the higher
deprivation scores as δ increases from 1 to plus infinity. For a given x ∈ Dn,
an increase in the value of δ does not decrease Enδ . For δ = 1, E

n
δ becomes

the average deprivation score of the society, that is, A = 1
n

P
i∈S(x) xi. For

δ = 2, we can rewrite Enδ as:

Enδ (x) = H
h
σ2 (x) + (A (x))2

i
, (7)

where σ2 is the variance of the deprivation scores. Given H and A, a re-
duction in σ2 reduces the measure in (7). Such a situation may arise if a
higher deprivation score decreases and a lower deprivation score increases by
the same amount. Over social exclusion profiles with the same head-count
measure and the same average deprivation score, the ranking of the profiles
generated by Enδ (for δ = 2) is the same as that generated by σ

2.

An alternative of interest arises from the specification f (t) = eαt − 1,
where α > 0. The resulting measure is:

Enα (x) =
H

q

X
i∈S(x)

(eαxi − 1) . (8)
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For a given x ∈ Dn, Enα is nondecreasing in α. Enα satisfies all the properties
for all positive α. As α increases, the underlying evaluation attaches more
weight to the higher deprivation scores.

We will now show that the postulates NOM, MON, NMS and SUD are
independent. By independence we mean that if one of these postulates is
dropped, then there will be measures that will satisfy the remaining postu-
lates, but not the dropped one.

Theorem 2 : The properties NOM, MON, NMS, and SUD are indepen-
dent.

Proof :
(a) Evidently the measure In1 (x) =

1
n

P
i∈S(x) e

xi is not normalized, but
it will fulfil the other properties.

(b) Since the measure In2 (x) = − 1n
P
i∈S(x)

xi
1+xi

is decreasing in xi, it is
a violator of MON, but not of the remaining postulates.

(c) The measure In3 (x) =
1
n

P
i∈S(x) x

θ
i , 0 < θ < 1, has a decreasing

marginal and hence it fails to satisfyNMS, but it verifies the other properties.

(d) Since the measure In4 (x) =
³
1
n

P
i∈S(x) x

ν
i

´ 1
ν , ν > 1, is not additive

across components, it is not subgroup decomposable. However, it is normal-
ized, monotonic, and has increasing marginals. ¥

It is clear that to every individual exclusion function f ∈ Φ, there cor-
responds a different social exclusion measure of the form (2). They will
differ only in the manner how a person’s individual exclusion is specified
as a function of his deprivation score. However, there is no guarantee that
these social exclusion measures will rank exclusion profiles in the same way.
We consider the problem of ranking exclusion profiles in the next section.

4 The social exclusion dominance relation

We begin this section by defining the social exclusion dominance criterion
and look at its implications for exclusion profiles with a fixed total over a
given population size.

For x, y ∈ Dn, we say that x dominates y by the social exclusion relation,
which we write x ºSE y, if:

kX
j=1

xj ≥
kX
j=1

yj , (9)
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for all k = 1, 2, ..., n.
Given that the exclusion profiles x and y are ranked in nonincreasing

order of functioning failures of the individuals, x ºSE y demands that the
cumulative deprivation score of the first k persons in x is at least as large
as that in y, where k = 1, 2, ..., n.

In order to study implications of the relation ºSE in terms of exclusion
measures, we now have the following:

Definition 1 : For any x ∈ Dn, we say that y is obtained from x by a
favourable composite change (FCC) if:

yi = xi − 1
yj = xj + 1
yk = xk for all k 6= i, j,

(10)

where xi > xj .

An FCC, which explicitly involves relativity issue of exclusion, means
that the degree of exclusion of a more deprived person (i) is reduced by 1,
whereas that of a less deprived person (j) is increased by 1, so that the total
scores in the two profiles are the same, but the variance of the new profile
(y) is less than that of the original one (x). Note that the transformation
in (10) does not alter the relative positions of the affected individuals and it
reduces the functioning failure of the worse off person (i). This is the reason
why we call it an FCC.

Marshall and Olkin (1979) defined a special kind of linear transformation,
called a T -transformation, of a vector that leaves all but two components of
the vector unchanged, and replaces these two components by averages. An
FCC is a T -transformation since:

yi = λxi + (1− λ)xj
yj = (1− λ)xi + λxj
yk = xk for all k 6= i, j,

(11)

where λ = (xi−xj−1)
(xi−xj) .

The following theorem gives an interesting consequence of the relation
ºSE for additive exclusion measures that satisfy anonymity and have non-
decreasing marginals.

Theorem 3 : Let x, y ∈ Dn, where Pn
l=1 xl =

Pn
l=1 yl. Then x ºSE y

implies that
Pn
l=1 h (xl) ≥

Pn
l=1 h (yl) for all individual exclusion measures

h : N0 → R whose marginals are nondecreasing.
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Proof :
Muirhead (1903) showed that given x, y ∈ Dn along with Pn

l=1 xl =Pn
l=1 yl, if x ºSE y holds, then y can be derived form x by successive

applications of a finite number of FCC s. Assume, without loss of generality,
that only one FCC affecting individuals i and j, where xi > xj , takes us
from x to y.

Given xi > xj , let θ = xi−xj − 1. Note that θ ∈ N0. Since the marginal
of the individual exclusion function h is nondecreasing, we have:

h (xj + 1)− h (xj) ≤ h (xj + θ + 1)− h (xj + θ) , (12)

which we can rewrite as:

h (xj + 1)− h (xj) ≤ h (xi)− h (xi − 1) . (13)

Inequality (13) on rearrangement gives:

h (xj + 1) + h (xi − 1) ≤ h (xi) + h (xj) . (14)

Substituting the values of xj + 1 and xi − 1 in (14), we get:
h
¡
yj
¢
+ h (yi) ≤ h (xi) + h (xj) . (15)

Inequality (15) along with the information that yk = xk for all k 6= i, j gives
us:

nX
l=1

h (yl) ≤
nX
l=1

h (xl) . (16)

Since the social exclusion measure
P
h (.) satisfies anonymity, we can rewrite

(16) as:
nX
l=1

h (yl) ≤
nX
l=1

h (xl) , (17)

which is the desired result. ¥

Theorem 3 is very valuable. It shows how an FCC becomes helpful in
ranking two exclusion profiles. It also provides a justification for using NMS
as a postulate for a social exclusion measure.

In an FCC the deprivation scores of the two affected persons change in
opposite directions. But often unidirectional changes in the scores of the two
or more persons may take place. The following result, whose proof can be
found in Fulkerson and Ryser (1962), states that under certain conditions
the relation x ºSE y, where the total scores in x and y are the same, is
preserved.
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Theorem 4 : Let x, y ∈ Dn, where Pn
i=1 xi =

Pn
i=1 yi, be arbitrary. Then

x ºSE y implies that (x− ej) ºSE (y − ei), where i ≤ j and ek is the
n−coordinated vector with 1 in the kth position and zeros elsewhere.

The intuitive appeal of Theorem 4 is quite clear. Given that x dominates
y if we reduce the degree of exclusion of one person in x and one person in
y, where the latter is relatively worse off than the former, the exclusion
dominance remains preserved.

The following result, whose formal proof can be found in Fulkerson and
Ryser (1962), is a generalization of Theorem 4.

Theorem 5 : Let x, y ∈ Dn, where Pn
i=1 xi =

Pn
i=1 yi, be arbitrary. Let

u be obtained from x by reducing deprivation scores of persons in positions
i1, i2, ..., ik by 1. Similarly, suppose v is obtained from y by reducing depri-
vation scores of persons in positions j1, j2, ..., jk. If i1 ≤ j1, i2 ≤ j2, ..., ik ≤
jk and x ºSE y, then u ºSE v.

5 An empirical illustration

The purpose of this section is to illustrate the social exclusion measure Eδ

in (6) using the European Community Household Panel (ECHP) data.4We
base our analysis on the first five waves of ECHP, which cover the period
from 1993 to 1997. The surveys are conducted at a European national level.
The ECHP is an ambitious effort at collecting information on the living stan-
dards of the households of the EU member-states using common definitions,
information collection methods and editing procedures. It contains detailed
information on incomes, socio-economic characteristics, housing amenities,
consumer durables, social relations, employment conditions, health status,
subjective evaluation of well-being, etc. Of the 15 EU member-states, we
could not consider Austria, Finland, Luxembourg, and Sweden since the
data for these countries were not available for all the waves. For similar
reasons we had to exclude Germany and the UK. In particular, the ECHP
surveys of these countries were substituted by national surveys, SOEP and
BHPS respectively, that did not collect information on all the variables con-
sidered in our application.

Information have been collected at the individual or the household level
depending on the variable, but the unit of our analysis is the individual. The

4Since our illustration involves cross population comparisons, we drop the superscript
n from Enδ .
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calculation uses required sample weights. In ECHP a person’s life has been
measured along the following domains: financial difficulties, basic needs and
consumption, housing conditions, durables, health, social contacts and par-
ticipation, and life satisfaction. The 14 non-monetary indicators5 suggested
by Eurostat (2000) as best candidates to meet the requirements of 1) re-
flecting a negative aspect of a life pattern common to a majority of the
population in the EU; 2) allowing international and intertemporal compar-
isons; 3) expressing a link with income poverty, are included in the analysis.
These are the following:

• Financial difficulties: 1. Proportion of persons living in households
that have great difficulties in making ends meet; 2. Proportion of
persons living in households that are in arrears with (re)payment of
housing and/or utility bills;

• Basic necessities: 3. Proportion of persons living in households which
cannot afford meat, fish or chicken every second day; 4. Proportion of
persons living in households which cannot afford to buy new clothes;
5. Proportion of persons living in households which cannot afford a
week’s holiday away from home;

• Housing conditions: 6. Proportion of persons living in the accommo-
dation without a bath or shower; 7. Proportion of persons living in
the dwelling with damp walls, floors, foundations, etc.; 8. Proportion
of persons living in households which have a shortage of space;

• Durables: 9. Proportion of persons not having access to a car due to a
lack of financial resources in the household; 10. Proportion of persons
not having access to a telephone due to a lack of financial resources in
the household; 11. Proportion of persons not having access to a color
TV due to a lack of financial resources in the household;

• Health: 12. Proportion of persons (over 16) reporting bad or very bad
health;

• Social contact: 13. Proportion of persons (over 16 ) who meet their
friends or relatives less often than once a month (or never);

5 In fact, the non-monetary indicators recommended in Eurostat (2000) are 15. We
decided to drop the one belonging to the health domain, namely the proportion of people
that were severely hampered in their daily activity by long-lasting health problems, since
there was a considerable discontinuity between the ECHP waves for this indicator.
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• Dissatisfaction: 14. Proportion of persons (over 16) being dissatisfied
with their work or main activity.

We calculate Eδ for δ = 0, 1, and 2 separately for two sets of indicators
V1 and V2, where V1 includes the indicators in the domains of financial diffi-
culties, basic necessities, housing conditions, and durables, and V2 includes
the remaining indicators. The reason for separate calculations is that for
indicators covered under V1 we have household level information, whereas
for the indicators in V2 the available information are at the individual level,
with the additional constraint that the minimum age of the reportee is 16.

We call a person socially excluded with respect to a variable in a given
domain if he has been deprived of the variable for at least three years, two
of which have to be consecutive in the last four years. A person’s exclusion
in a given domain has been obtained by adding up his exclusions over the
concerned variables. Thus, our calculation of the individual exclusion score
explicitly takes into account the dynamic or longitudinal aspect of social
exclusion.

Numerical estimates of social exclusion for the EU member states are
reported in Table 1. The upper part of the table presents the estimates
for V1 while its lower part gives the analogous values for V2. The first
column of the table gives the names of the countries for whom required
information were available. In columns 2-4 we present, for each country,
the values of Eδ for δ = 0, 1 and 2 respectively.6 The country-wise social
exclusion levels are then weighted by corresponding population shares to
determine the contributions of different countries to total exclusion, which
are given as percentages of total exclusion in columns 5-7. From policy
perspective, complete elimination of exclusion within a country would lower
aggregate exclusion precisely by the percentage by which it contributes to
total exclusion.

Several interesting features emerge from Table 1. We note that the values
of measures as well as percentage contributions are sensitive to the values
of δ. Increasingness of Eδ as δ increases is confirmed by values of measures
shown in the table. We first analyze the upper part of the table. Portugal
turns out to be the most socially excluded country. On the other hand, the
country with the least social exclusion according to H is the Netherlands,
whereas E1 and E2 regard Denmark as the country with minimal exclusion.
Similarly, for the remaining seven countries, ranking by one measure differs
from that generated by another.

6Recall that for δ = 0 and 1, Eδ becomes respectively the head-count ratio, H, and
the average deprivation score of the society, A.
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As expected, the maximum percentage contribution to total exclusion
comes from Portugal, whereas Denmark is the least contributing country.
Belgium occupies the second position in terms of low percentage contribu-
tion. The forth column of this part of the table shows that Portugal, Italy,
Spain, and Greece, the Southern European countries, report 77.62% of social
exclusion as judged by the headcount index. Their contribution to overall
exclusion rises to 81.64% (85.66%) if one uses A (E2). The higher contribu-
tions of these four countries is partly due to their almost average or more
than average social exclusions. France and Ireland come next in the rank-
ing by percentage contributions by H and A. A comparison between Italy
and Ireland is worth noting here. Although the latter has a better position
than the former with respect to H, for the two other measures it becomes
worse off. The reason behind is that the average exclusion of the excluded
person for δ = 1 and 2, that is, AH and E2

H are much higher in Ireland than
in Italy. By percentage contributions, Ireland shows a much better picture
than Italy. This is because the country has a very low population share
among the member states.

In V2 as well, Portugal is the member state with maximum exclusion and
percentage contribution, and Italy has the second worst off position with
respect to both the factors. If we consider ranking of the countries from
low to high exclusion and percentage contributions, then for five countries
the sequence is Denmark, Ireland, the Netherlands, Belgium and Greece.
The ranking between France and Spain is ambiguous by either of the two
criteria. Portugal, Italy, Spain and France jointly contribute more than 83%
to total exclusion by any measure. Finally, it is worth noting that, except
for Portugal, the ranking of countries by any measure in V2 is different from
that in V1.

From policy point of view, the break-down of the variables into two
subgroups enable us to identify the countries separately in each subset that
are most susceptible to exclusion.

In Table 2 we carry out a similar analysis for Italy. The country has
been divided into 11 geographic areas.7 In V1, where there is no unanimous
agreement about the area with maximum exclusion, Emilia-Romagna has
emerged as the region with minimum exclusion. In contrast, in V2, South is
the geographic area with maximum exclusion and Lombardia has the lowest
exclusion. More generally, ranking of areas by any measure is different in V1
than that in V2. The subgroup with maximum and minimum contributions

7The information on the geoghaphic areas of the Italian households are available in
ECHP at the Nuts 1 level.
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are the same in both V1 and V2, namely South and Emilia-Romagna. The
total contribution of the last four geographic areas is more than 52% in both
the situations.

The high contributing areas require attention from policy perspective
for reduction of their contributions so that a higher living standard can be
achieved.

6 Conclusions

Social exclusion refers to inability of a person to participate in basic day-to-
day economic and social activities of life.

In this paper we have developed an axiomatic approach to the measure-
ment of social exclusion and identified the class of subgroup decomposable
measures of exclusion. We have also suggested a dominance criterion for
ranking two societies by symmetric additive exclusion measures under con-
stancy of population size and total deprivation score. A policy application of
our measure have been suggested in the paper using European Union data.

Several extensions of our analysis are possible. First, a characteriza-
tion of some class of measures, for example of Eδ, will be quite interesting.
Second, extension of our dominance criterion to the cases of nonadditive
measures, variable total and variable population size will be worthwhile. Fi-
nally, we have considered only subgroup decomposability. We can as well
consider decomposition of population exclusion by attributes and study the
impact of each of them on the aggregate exclusion. This will enable us to
identify the attributes that are more/less susceptible to social exclusion.
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Table 1: Social Exclusion in EU Member-States (1993-1997).

Values of Eδ Percentage Contributions Based on:

E0
(head-count

 ratio, H)

E1
(average deprivation

score, A)
E2

E0
(head-count

 ratio, H)

E1
(average deprivation

score, A)
E2

V1
Belgium 0.248 0.414 1.066 2.84 2.14 1.63
Denmark 0.212 0.302 0.570 2.02 1.30 0.72
Greece 0.680 1.861 7.233 18.08 22.28 25.60
Spain 0.573 1.060 2.748 19.28 16.06 12.30
France 0.377 0.622 1.489 9.29 6.90 4.88
Ireland 0.427 0.910 3.013 5.23 5.02 4.92
Italy 0.496 0.871 2.24 17.88 14.14 10.75
Netherlands 0.191 0.318 0.778 4.01 3.00 2.18
Portugal 0.752 2.278 9.779 21.38 29.16 37.01

Total 0.548 1.216 4.114 100 100 100

V2
Belgium 0.075 0.079 0.085 2.98 2.78 2.45
Denmark 0.001 0.002 0.003 0.04 0.06 0.09
Greece 0.090 0.095 0.106 9.40 8.87 8.04
Spain 0.110 0.113 0.118 14.14 12.88 10.88
France 0.095 0.108 0.136 10.90 11.02 11.25
Ireland 0.027 0.029 0.033 1.30 1.25 1.16
Italy 0.186 0.217 0.286 28.05 29.15 31.12
Netherlands 0.035 0.038 0.044 3.04 2.92 2.72
Portugal 0.268 0.310 0.398 30.15 31.08 32.29

Total 0.136 0.152 0.188 100 100 100

V1 considers jointly the variables included in the domains of financial difficulties, basic necessities, housing
conditions, durables. V2 considers jointly the variables included in the domains of health, social contact
and dissatisfaction. The values reported are per persons, with the additional constraint of age being at least 16 for V2.



Table 2: Social Exclusion in Italy by Geographic Areas (1993-1997).

Values of Eδ Percentage Contributions Based on:

E0
(head-count

 ratio, H)

E1
(average deprivation

score, A)
E2

E0
(head-count

 ratio, H)

E1
(average deprivation

score, A)
E2

V1
North West 0.250 0.371 0.734 4.71 3.99 3.07
Lombardia 0.193 0.245 0.396 4.02 2.91 1.82
North East 0.238 0.342 0.611 5.84 4.79 3.32
Emilia-Romagna 0.249 0.295 0.437 2.98 2.01 1.16
Centre 0.430 0.631 1.274 11.38 9.51 7.46
Lazio 0.492 0.789 1.792 6.50 5.94 5.25
Abruzzo-Molise 0.453 0.662 1.257 7.03 5.85 4.32
Campania 0.531 1.021 2.807 11.23 12.29 13.13
South 0.706 1.508 4.440 21.22 25.80 29.54
Sicilia 0.700 1.303 4.234 13.38 14.18 17.92
Sardegna 0.756 1.445 3.800 11.70 12.72 13.01

Total 0.496 0.871 2.240 100 100 100

V2
North West 0.124 0.148 0.204 6.10 6.22 6.50
Lombardia 0.110 0.129 0.173 6.20 6.21 6.30
North East 0.114 0.134 0.174 7.40 7.45 7.34
Emilia-Romagna 0.125 0.137 0.166 3.89 3.66 3.37
Centre 0.172 0.199 0.259 11.81 11.75 11.57
Lazio 0.171 0.212 0.298 6.12 6.49 6.92
Abruzzo-Molise 0.142 0.160 0.196 5.74 5.52 5.12
Campania 0.231 0.264 0.334 13.42 13.17 12.62
South 0.249 0.296 0.404 19.96 20.37 21.05
Sicilia 0.179 0.211 0.291 9.18 9.31 9.72
Sardegna 0.237 0.268 0.339 10.18 9.85 9.47

Total 0.186 0.217 0.286 100 100 100

V1 considers jointly the variables included in the domains of financial difficulties, basic necessities, housing
conditions, durables. V2 considers jointly the variables included in the domains of health, social contact
and dissatisfaction. The values reported are per persons, with the additional constraint of age being at least 16 for V2.


