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Abstract Social inclusion is one of the key challenges of the European Union (EU)
Sustainable Development Strategy. We use four indicators from EU policies to measure
social inclusion for the 27 member countries of Europe. In particular, we aggregate the four
indicators in a multiplicative composite indicator via a DEA-BoD approach with weights
determined endogenously with proportion constraints. We obtain a score of social inclu-
sion that allows us to grade the 27 EU countries from 2006 to 2010. In this way, we
highlight the specific role played by the four indicators in determining improvements and
deteriorations of social inclusion during the European phase of the financial and economic
Crisis.

Keywords Social inclusion - Composite indicator - Benefit-of-doubt

1 Introduction

The European Union has adopted the “Europe 2020” strategy, aimed at a smart, sus-
tainable and inclusive growth in the 27 member countries, in order to achieve high levels of
employment, productivity and social cohesion through five objectives to be reached by
2020 (European Council 2010): (1) employment (75 % of people aged 20-64 to be
employed); (2) research and development (3 % of EU GDP to be invested in public and
private R&D/innovation); (3) climate change/energy (20 % greenhouse gas emissions
lower than 1990, 20 % of energy from renewables, 20 % increase in energy efficiency); (4)
education (reducing school drop-out rates below 10 %, at least 40 % of 30-34 years old
completing level education); (5) poverty/social cohesion (at least 20 million fewer people
in or at risk of poverty and social exclusion). The five objectives are not mutually
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independent, and the achievement of one is somehow linked to the achievement of the
others. In particular, in this paper, we focus on the 5-th target. In fact, reducing social
exclusion is a key factor for a sustainable development that takes care of resources and
aims to increase benefits reducing costs of economic development. Specifically, the
European Commission defines social exclusion as “a process whereby certain individuals
are pushed to the edge of society and prevented from participating fully by virtue of their
poverty, or lack of basic competencies and life long learning opportunities, or as a result of
discrimination. This distances them from job, income and education and training oppor-
tunities, as well as social and community networks and activities. They have little access to
power and decision making bodies and thus feel powerless and unable to take control over
the decisions that affect their day to day lives” (European Commission 2004, p. 10). Social
inclusion is intended as complementary concept to social exclusion, that is “a process
which ensures that those at risk of poverty and social exclusion gain the opportunities and
resources necessary to participate fully in economic, social and cultural life and to enjoy a
standard of living and well-being that is considered normal in the society in which they
live. It ensures that they have a greater participation in decision making which affects their
lives and access to their fundamental rights” (European Commission 2004, p. 10). Mul-
tidimensionality of the social inclusion/exclusion definition is evident. This complexity is
manifested in the use of multiple measures. For example, the Lisbon European Council
already in 2000 has suggested the use of a set of indicators to measure progress in relation
to poverty and social exclusion (European Council 2000). Today, the theme (and its
measures) is highly topical; it represents one of the key challenges of the European Union
Sustainable Development Strategy (SDS) in order to achieve a socially inclusive society, to
increase the quality of life of citizens and individual well-being (European Commission
2010a).

Consistent with this interpretative framework, the recent European debate has focused
on four main pillars from which derive four specific policy actions for a higher social
inclusion of individuals: (a) reduction of monetary poverty; (b) improvement of living
conditions; (c) greater access to labour markets; (d) better education (Atkinson et al. 2002,
2004; Marlier 2003; Eurostat 2011a). It is interesting to note the presence of employment
and education, that Europe 2020 considers separate objectives although interconnected.

In order to monitor levels, deteriorations and improvements of social inclusion in
Europe, it appears useful to identify a single measure that can summarize the four pillars to
determine a ranking of countries and, consequently, to compare levels of social inclusion
among countries.

For this purpose, we construct a composite indicator of social inclusion at macro level
for the 27 member countries of the European Union aggregating the four pillars repre-
sented, each, by one specific basic indicator (Eurostat 2011b): (1) people at-risk-of-poverty
after social transfers (percentage of total population); (2) severely materially deprived
people (percentage of total population); (3) people living in households with very low work
intensity (percentage of total population); (4) early leavers from education and training
(per cent). These four indicators represent the four main dimensions of social inclusion/
exclusion as measured by Eurostat (2011a), namely the operational objectives of the
European policies on the issue in line with the recommendations from the specific
literature.

Anyhow, aggregation of indicators is not a trivial issue and, still, the best choice of the
weights is a topic of interest. Literature proposes two main type of aggregation, additive
and multiplicative, and several weighting methods such as equal weights, weights based on
statistical models and weights based on public/expert opinion (OECD 2008). For our goals,
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a multiplicative model similar to Data Envelopment Analysis (DEA) in a benefit-of-doubt
(BoD) approach seems the most appropriate alternative, as the weights are determined
endogenously with an automatic mechanism based on an optimization method that uses
techniques of the simplex (Coelli et al. 2005). In effect, this method allows varying weights
determined endogenously according to an optimal solution looking for the best possible
outcome for the country under analysis (Cherchye et al. 2008). In our case, this implies that
the composite indicator of social inclusion combines the four sub-indicators in the best
interest of the country.

The paper is divided into sections. Section 2 explains the choice of the social inclusion
indicators in relation to the development strategy of the European Union in the context of
the targets of Europe 2020. Section 3 shows the multiplicative DEA-BoD method for the
construction of a specific composite indicator of social inclusion. Section 4 presents the
main results. Section 5 concludes and Appendix contains some data of interest.

2 Social Inclusion and Its Measurement
2.1 Social Inclusion

Europe 2020 is the strategy proposed by the European Commission to obtain a smart,
sustainable and inclusive growth, with greater coordination of national and European
policy following the Lisbon Strategy for the period 2000-2010 (Selman Colak and Ege
2011; Pasimeni 2011). The Europe 2020 strategy focuses on five main targets: employ-
ment, innovation, climate/energy, education and social inclusion (European Commission
2010a). In particular, the European Commission emphasizes the key role of social inclu-
sion also relating to the current crisis: “balanced active inclusion strategies, combining
adequate income support, access to the labour market and to social services, can reconcile
the goals of fighting poverty, increasing labour market participation, and enhancing effi-
ciency of social spending [...]. Integrated strategies to address housing exclusion and
homelessness have an important role to play in post-crisis policies, with a view to build
cohesive and environmentally sustainable societies” (European Commission 2010b, p. 6).

In this paper, we focus on social inclusion and, in fact, social inclusion has gained a
primary role in official documents and in the political debate, and it has received a con-
siderable attention among social scientists as well as policy-makers: i.e. Duffy (1995),
Room (1995), Klasen (1998), Sen (1998), Mejer (2000), Berger-Schmitt and Noll (2000),
Atkinson et al. (2002), Tsakloglou and Papadopoulos (2002).

There is no univocal definition of social inclusion, but various interpretations that
highlight some specific aspects. For example, Sen (1998) defines social inclusion in wide
terms covering a wide range of social and economic problems. So, under social inclusion
we could include different phenomena as poverty, deprivation, low educational attainment,
unemployment or other labour market disadvantages, poor housing and lack of access to
social and political institutions. In a more recent meaning, social inclusion could be
broadly interpreted as the ability of an individual to participate in the basic political,
economic and social activities of the society in which he lives (Chakravarty and
D’ Ambrosio 2006; Bellani and D’ Ambrosio 2011). Similarly, the European Commission
defines social inclusion as: “a process which ensures that those at risk of poverty and social
exclusion gain the opportunities and resources necessary to participate fully in economic,
social and cultural life and to enjoy a standard of living and well-being that is considered
normal in the society in which they live. It ensures that they have a greater participation
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in decision making which affects their lives and access to their fundamental rights”
(European Commission 2004, p. 10).

Although an univocal definition of social inclusion seems far to be achieved, academic
and institutional discussions are agreed to treat the social inclusion concept in a relative,
dynamic and multidimensional perspective (Berghman 1995; Room 1995; Jordan 1996;
Atkinson 1998; Peace 2001). “Relativity” means that an individual is socially included
only with respect to other members of his society, and an absolute social inclusion con-
dition does not exist. “Dynamism” refers to persistence or change over time, which makes
social inclusion a process rather than a status. “Multidimensionality” implies to take into
account a number of different factors, the selection of which is not always obvious. In
general terms, economical and political factors are conventionally considered the major
causes of social exclusion, but in many cases, social exclusion is also viewed as a problem
determined by the links among low income position, bad labour market position and
disadvantages concerning non-monetary aspects of life (i.e., Eurostat 2010; UN 2010).

In brief, social inclusion appears to be more connected to three macro-dimensions
(Commins 1993; Berghman 1995; Burchardt et al. 1999; Bhalla and Lapeyre 2004; Pirani
2011): (1) the “economic” dimension (refers principally to monetary and financial issues,
i.e. income or saving capability); (2) the “social” dimension (is about social relationships
with family, friends, neighbours, local community, social participation, etc.); (3) the
“institutional” dimension (concerns the relationships between people and the State).
Anyhow, economic status is regarded the main cause of social exclusion.

Unfortunately, with the advance of the globalization, inequality and exclusion are not
only persisted but also increased in many parts of the world and, therefore, the promotion
of social inclusion is even more necessary in creating a society safer, more stable and more
just (Noll 2011). This, beyond the undoubted relevance of the economic factor, has pro-
vided a further opportunity to explore social marginalization related to social exclusion
(Atkinson et al. 2004; Scutella et al. 2009). In effect, in order to promote social inclusion,
the Lisbon European Council in 2000, and the subsequent Laeken European Council in
2001, have establish a higher coordination among national social policies on the basis of
shared programmes and indicators (European Commission 2003).

Of course, the absence of a clear and unambiguous definition of social inclusion, makes
difficult to construct robust measures that have a significant applied impact. However,
many good attempts have been made in literature (i.e., Berman and Phillips 2000; Tsak-
loglou and Papadopoulos 2002; Chakravarty and D’ Ambrosio 2006; Robila 2006; Wilson
2006; Pirani 2011; Whelan et al. 2012). Furthermore, the empirical applications are nec-
essarily limited to a few dimensions as some categories of social inclusion are impossible
to measure using current available data (Burchardt et al. 2002; Bohnke 2008) or, in other
cases, the empirical applications are limited to a particular context (Burchardt et al. 1999;
Lin et al. 2012; Vrooman and Hoff 2012), or to a particular aspect (Whelan and Maitre
2005).

In this paper, we prefer to follow an approach that allows a clear definition of some,
limited, dimensions, but correctly and easily detectable in the European countries and
consistent with the policies expressed by the European Union. In particular, this identifies
four indicators primarily (but not exclusively) linked to economic status (European
Commission 2012). In brief, following the EU approach, we include only the aspects
related to economic and material deprivation, access to labour market and education; this is
a simplification useful to our goal and, doubtless, other aspects related to social and
institutional factors should be part of future research.
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2.2 Measurement of Social Inclusion

The basic principles in construction of a set of social inclusion indicators are contained in
Atkinson et al. (2002), a significant book published in the context of the Lisbon process
during the Belgian Presidency. In particular, to represent the level of social inclusion in
Europe, a number of different elements need to be taken into account, as: (i) to provide a
widespread definition; (ii) to identify the dimensions that compose it; (iii) to recognize a
theoretical framework for the indicators to be used; (iv) to have a number of indicators for
which data are available for most countries and able to represent relevant aspects of the
different dimensions of social inclusion (Social Protection Committee 2003; Saltelli et al.
2011). In effect, the adoption of a common set of indicators can contribute to the devel-
opment of a more coherent policy by looking at the evolution of the European countries in
relation to some benchmarks. However, although a large number of indicators are needed
to assess properly the multidimensional nature of social inclusion, the empirical difficulties
associated with the availability of data suggests a classification between primary indicators
and secondary indicators. In the first category, there are a restricted number of lead
indicators which cover the broad fields that have been considered the most important
elements in arriving at social inclusion. In the second category, there are indicators that
supporting primary indicators and describe other dimensions of social inclusion (Atkinson
2002, 2004; Marlier 2003).

Following these principles, Eurostat publishes three level of social inclusion indicators.
Level 1, or headline indicator, is “people at risk of poverty or social exclusion”, that is an
overall picture of the phenomenon that sums up the number of persons who are at risk of
poverty, or severely materially deprived or living in households with very low work
intensity. Persons present in several sub-indicators are counted only once. This indicator
has a high communicative value, it is robust and available for most EU member countries
generally for a minimum period of 5 years. Level 2 includes the operational indicators
related to the operational objectives of the Sustainable Development Strategy (SDS). They
are lead indicators in their subthemes. They are robust and available for most EU member
countries for a minimum period of 3 years. Level 3 consists of explanatory indicators
related to actions described in SDS, or to other issues which are useful for analyzing
progress towards the strategy’s objectives. Breakdown of higher level indicators, e.g. by
gender or by income group, are also found at this level (Eurostat 2010). Although the
multidimensional nature of social inclusion is widely shared, some dimensions are
neglected in the time of measurement. In effect, the EU indicators are much better
developed for poverty, material deprivation, labor market and level of education than for
political or cultural dimensions (Berger-Schmitt and Noll 2000).

Therefore, in order to construct a composite indicator of social inclusion for European
countries, level 2 appears the most effective and consistent option, also because the
indicators in this level represent the operational objectives of the European strategy.
Furthermore, they do not overlap (unlike level 3 where information is sometimes classified
by age, or gender, or household type), and they have a good coverage both temporal and
territorial. In detail, level 2 identifies four pillars linked to four specific indicators.

1. People at risk-of-poverty after social transfers (percentage of total population). This
indicator is the most widely used in poverty. It measures the share of persons at risk of
monetary poverty. Persons are at risk of poverty if their equivalised disposable income
is below the risk-of-poverty threshold, which is set at 60 % of the national median
after social transfers.
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2. Severely materially deprived people (percentage of total population). This non-
monetary indicator provides additional information compared to that based on income,
which, instead, does not provide information about resources or living standards of
households. This second indicator covers issues relating to economic strain and
durables. Severely materially deprived persons have living conditions greatly
constrained by a lack of resources and cannot afford at least four of the following:
to pay rent or utility bills; to keep their home adequately warm; to pay unexpected
expenses; to eat meat, fish or a protein equivalent every second day; a week holiday
away from home; a car; a washing machine; a colour TV; or a telephone.

3. People living in households with very low work intensity (percentage of total
population). The EU policy agenda places a strong emphasis on increasing
employment and on good-quality jobs as the best way to tackle social exclusion.
Persons are defined as living in households with very low work intensity if they are
aged 0-59 and the working age members in the household worked less than 20 % of
their potential during the past year. The lack of employment determines a social costs:
it entails a loss of income both for individuals and for society, and more, it involves a
break in the productive role of individuals, determining a loss of social legitimacy and
social status as regards other people (Atkinson 1998); in general terms, participation in
the labour market is a way to develop social contacts and social interaction.

4. Early school leavers (percentage of total). Low levels of educational attainment is
often a barrier to employment and it is a condition of social exclusion. This indicator is
defined as the percentage of the population aged 18-24 with at most lower secondary
education and not in further education or training. We note that the agenda of Europe
2020 devotes a specific target to employment and education which, however, are some
of the major factors related to social exclusion of individuals.

These four indicators have different importance depending on the context of each
territory or country. For example, in poorer countries, the material and primary com-
modities have a greater importance than in richer countries. Distributional equity may be
particularly important specially for low-income countries with very unequal income dis-
tributions and an inadequate presence of the social security system. Furthermore, also the
different welfare state plays an important role. In fact, economic difficulties, limitation in
the access to goods and services market, situations of disease or disabilities, could be
mitigated by the effect of social protection policies through social transfers and measures
of social assistance (Atkinson 1998; Mayes et al. 2001; Bhalla and Lapeyre 2004).

In this paper, we consider all the 27 EU member countries.' They are very different,
both for cultural, institutional and historical reasons, but they are united by belonging to
common European infrastructure and the common policies of economic and social
development. The four indicators are recognized at the macro level. This ensures a more
robust comparability and to overcome some limitations associated with different modes
(micro or macro) of data collection within each country or different interpretations of the
same data. The indicators are take over from 2006 to 2010, that is in the longest period at
the time of writing without missing data or data breaks for all the countries. Interestingly,
this period covers the severe phase of the financial and economic crisis in Europe.

! The 27 member countries of the European Union are: Austria (AT), Belgium (BE), Bulgaria (BG), Cyprus
(CY), Czech Republic (CZ), Germany (DE), Denmark (DK), Estonia (EE), Greece (EL), Spain (ES),
Finland (FI), France (FR), Hungary (HU), Ireland (IE), Italy (IT), Lithuania (LT), Luxembourg (LU), Latvia
(LV), Malta (MT), Netherlands (NL), Poland (PL), Portugal (PT), Romania (RO), Sweden (SE), Slovenia
(SI), Slovakia (SK) and United Kingdom (UK).
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It should be noted that so defined, higher values of the four indicators express a higher
social exclusion and, therefore, a lower social inclusion. In fact, in the first instance, the use
of the indicators exactly as promoted by the European Commission allows us to maintain a
strong connection with the objectives set by the European strategies and allows us an easy
comparability with data from Eurostat and with the corresponding headline indicator.?

With regard to these four indicators, Fig. 1 places the countries compared to the values
2006 and 2010. We remember that higher values indicate worse conditions, while the
bisector allows to highlight improvements or deteriorations occurred between the first and
the last year.’

For the first indicator, people at risk-of-poverty after social transfers, countries as Czech
Republic or Netherlands achieve low levels in all years. Conversely, Greece, Lithuania,
Bulgaria, Spain, Latvia and Romania have high percentage of population at risk-of-pov-
erty. From 2006 to 2010, poverty is reduced in only 13 countries out of 27. For the second
indicator, population materially deprived varies considerably among the EU member
countries, with high values in Bulgaria, Romania or Latvia and low values in Luxembourg,
Sweden or the Netherlands. Here, the distinction between core European countries, eco-
nomically stronger, and ones of the most recent entry is clear. From 2006 to 2010, only 16
countries improve their condition. The third indicator, people living in households with
very low work intensity, reports an improvement in just 13 countries. It is interesting to
note the sharp deterioration of Ireland and the improvement, in particular, of Bulgaria and
Poland. Finally, the last indicator, early school leavers, shows the best dynamics with
improvements in 21 countries. However, Spain, Portugal and Malta remain at very high
levels.

Undeniably, the financial and economic crisis has had an impact on the values of these
indicators contributing to increase in recent years differences and variability among
countries. It is not uncommon to find a country in a good position for an indicator and, at
the same time, in a bad position for another indicator. Thus, synthesis of the four indicators
in a single measurement of social inclusion appears of great relevance to provide an unique
information about the status of the country and to identify directions for improvement in
the light of the European policies.

In conclusion, it should be noted that the choice of indicators is dictated by the current
European policies and by data availability, but it is undeniable the interest to include within
the composite indicator, in future research, a wider range of economic, social and insti-
tutional factors regarding, for example, health, political participation, integration of spe-
cific disadvantage categories of people as immigrant, disabled, ethnic minorities, etc.
(Micklewright 2002).

2 Because in the paper we refer to social inclusion, positive concept specular and contrary to the negative
concept of exclusion, it would be more intuitive to change the direction of the indicators, though this
transformation is irrelevant from the point of view of substance. However, for maximum comparability, at
this stage we prefer to maintain the data as made available by Eurostat without changing direction and
interpretation of the raw data.

3 We see immediately that correlations among the four indicators are moderate; in fact, there is no risk of
double-counting: ideal condition in the construction of a composite indicator. In 2010, the highest corre-
lation is between “severely materially deprived people” and “people at risk-of-poverty after social trans-
fers”: 0.59. It follows 0.44 between “people at risk-of-poverty after social transfers” and “early school
leavers”. The value is 0.12 between “people living in households with very low work intensity” and
“people at risk-of-poverty after social transfers”, and it is 0.08 between “people living in households with
very low work intensity” and “early school leavers”. Finally, the correlation between “severely materially
deprived people” and “early school leavers” is 0.02. Values are similar in other years.
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Fig. 1 Positioning of the EU countries in 2006 and 2010 for the four indicators. a pove: people at risk-of-
poverty after social transfers (percentage of total population). b depr: severely materially deprived people
(percentage of total population). ¢ work: people living in households with very low work intensity
(percentage of total population). d educ: early school leavers (percentage of total)

3 Composite Indicator of Social Inclusion

The construction of a composite indicator is not a trivial argument. The advantage of an
immediate synthesis presents also some disadvantages and risks. Synthesis, inevitably, reduces
information and, often, uses subjective options open to criticism. However, in many cases, it may
represent a very useful tool to provide a clear view of analysis for defining appropriate policies.*

The weighted arithmetic mean Z;’:lel,j is the easiest way to create a composite
indicator, though the traditional additive approach shows some important limitations. An
undesirable feature of additive aggregations is the full compensability they imply. On the
contrary, the geometric aggregation is a less compensatory approach, and it offers better
incentives to countries to improve underperforming dimensions. In fact, marginal utility on
the multiplicative composite indicator is higher if the indicator value is low (OECD 2008).”

4 Many composite indicators exist in literature with varying degrees of methodological complexity. For
example, the “Corruption Perceptions Index” by Transparency International (2011), the “Human Devel-
opment Index” by UN (2011), the “Composite Leading Indicators” by OECD (2012) and so on. A good
starting point on the issue is OECD (2008).

5 Geometric aggregation is a good compromise between methods with full compensability and non-compen-
satory approaches, for example MCDA (Munda and Nardo 2003). In addition, in many cases, geometric
aggregation is preferable to approaches MCDA because it can lead to the minimum information loss (Zhou and
Ang 2009). Furthermore, using the social choice theory, Ebert and Welsch (2004) found that geometric aggre-
gation is particularly relevant in composite indicator construction when the ordinal information is involved.
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With this primary motivation, we use a weighted product method in construction of the
composite indicator of social inclusion (S7), formulated as

%:g# (1)

where [;; is the j-th basic indicator of social inclusion (j = /,..., n) for the i-th country
(i = 1,..., m) with weight w;. Here, n = 4 and m = 27. SI, looks like a geometric mean.®

Anyhow, results can depend strongly on the selected weights. To avoid subjective
choices easily criticized, in this paper the weights w; are determined endogenously with an
automatic mechanism based on a multiplicative optimization model similar to a DEA-BoD
model written as follows:

n I
SI; = max I1 I} (2)
W et
S.t.
n w
jl;[l I <e

where e is the Napier’s constant (Zhou et al. 2007, 2010; Cherchye et al. 2008).7

In this way, the composite indicator is obtained by multiplying the four basic indicators
of social inclusion with weights calculated in the best possible conditions, i.e. increasing as
much as possible the composite score of social inclusion for a given country.® In short, a
low value of the composite indicator SI; then low social inclusion for the i-th country, is
due to low values of the indicators that compose it and not attributable to specific weights,

¢ Obviously, with multiplicative aggregation, basic indicators must always be larger than 1, and this forces
us to normalize and to shift the scale of the data used in this paper. Of course, data must be processed
without altering the relationship between them and without that this may affect the final results of the
composite indicators. In particular, we use a min—max transformation in a continuous scale from 2 (min-
imum) to 10 (maximum) where higher values correspond to better social inclusion. In other words, we apply
the transformation: (max(y)-y)/(max(y)-min(y)) 8 + 2. In this way, the direction of the indicators is changed
allowing a direct reading of the values in more intuitive terms of social inclusion rather than social
exclusion. Furthermore, the values move from a scale 0-1 to a scale 2—10. Given the techniques used in this
paper, as it will be clear later, these data transformations do not distort the final results.

7 Here, the Benefit-of-the-Doubt (BoD) logic assumes a favourable judgement in the absence of full
evidence using a model similar to Data Envelopment Analysis (DEA) (Coelli et al. 2005). In fact, we are not
sure about the appropriate weights, rather we look for BoD weights such that the country’s performance of
social inclusion is as high as possible (Melyn and Moesen 1991; Despotis 2005; Zhou et al. 2007; Cherchye
et al. Cherchye et al. 2007a, b, 2008; Mohamad 2007; Murias et al. 2008; Zhou and Ang 2008; Zhou et al.
2008). In brief, model (2) is like an output-oriented DEA model where indicators y are outputs whereas a
variable always equal to one is the only input: it is the Koopmans “helmsman”, by which countries have an
apparatus responsible for the conduct of their social policies (Koopmans 1951). Therefore, the social
inclusion performance is evaluated in terms of the ability of the helmsman in each country to maximize the
levels of the four basic indicators (Knox Lovell et al. 1995).

8 1t should be noted that DEA typically does not require normalization of the data, made here for the unique
needs of presentation and analysis of the four indicators; it is not even mandatory that the unit of mea-
surement is identical: in fact, the weights will be determined accordingly and their sum is not necessarily
equal to 1 (Knox Lovell et al. 1995).
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always calculated to obtain the best, i.e. maximum, possible result for the i-th country
compared to the benchmark country. In fact, the composite indicator is defined as the ratio
of a country’s actual performance to its benchmark performance and its maximum score is
at most equal to e = 2,718281828.°

Searching for the best values, the optimization problem could give zero weight to some
indicators and attribute too much weight to other indicators: this is not desirable if all the
four dimensions are theoretically relevant. Also, this involves no unique ranking and, in
some special cases, no feasible solution. For these reasons, we add specific constraints on
the weights; in particular, we add proportion constraints to the model (2):

n L n v
) <V < v
<1131 1”> =l = (113' 1”) ®

L and U ranging between 0 and 1 and represent the lower and the upper bounds (in
percentage terms) for the contribution of the j-th indicator (Cherchye et al. 2008).1° To
avoid zero weights, we impose L = 20 % with U determined accordingly for all the 27
countries and the four basic indicators. Different limits do not give solution to the math-
ematical problem or lead to an excessive number of benchmark countries or, also, to an
unjustifiable imbalance of the indicators’ role.

We note that the multiplicative optimization problem (2) and (3) is nonlinear, then we
solve the equivalent linear problem by taking logarithms with base e; at the end, it is easy
to obtain the original multiplicative indicator SI. If social inclusion is higher, SI value is
higher, where SI = e indicates the benchmark country.

We note that the maximum score is always e, but the empirical minimum can change;
so, for easy and accurate comparison, the scores are normalized to the relative range of
variation. In this way, the new rating is scaled from O (the worst social inclusion among the
27 countries) and 1 (the best score of social inclusion, or benchmark country).

In addition, the availability of information from 2006 to 2010 is used to calculate a
simple index of mobility of the countries (MI) based on the annual changes in rank (AR)
appropriately weighed with the annual differences of the score (AS)

2010 m
MI; = )" (=AR.;) - |ASi|/ Y |AS,] (4)
t=2007 i=1

This mobility index has positive/negative values if, over time, the i-th country has a net
improvement/deterioration of its position in terms of social inclusion.

4 Results

Table 1 shows the social inclusion score SI for the 27 EU countries over the years
2006-2010. For reasons of comparability, SI is normalized by its range; therefore, the

° This means a preference for an internal benchmark as the best practice country, rather than an external
benchmark that could not be realistically achievable in the specific local context.

1 Without constraints on the weights, the DEA model could cancel the contribution of the under-per-
forming dimensions to find the best solution. Thus, results could depend even on a single indicator and,
consequently, we could have a large number of insignificant benchmarks. This event occurs more likely
when the sample is not large as in our case. Specific constraints on the weights and use of a few indicators
avoid this “curse of dimensionality” (Coelli et al. 2005). Here, in particular, we use proportion constraints
which offer a very intuitive interpretation that we consider preferable to the available alternatives.
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scores is between O (the lowest level of social inclusion) and 1 (the maximum level of
social inclusion), so the values are comparable to one another correctly.

In general terms, the ability of the 27 European countries to do social inclusion
increases from 2006 to 2010. In fact, median of SI is 0.671 in 2006 and 0.731 in 2010.
However, also variability (coefficient of variation) increases from 0.395 to 0.503, indi-
cating a higher dispersion of the scores with a significant worsening in some countries
(mean is reduced from 0.682 to 0.620).

Bulgaria occupies the last position in all the years due to poor performance of the basic
indicators; for more detail, see Table 3 in appendix.1 !'In 2006, we have Slovenia in the first
position (low levels of poverty and school leavers) whereas, in 2007, the leadership is
divided between Slovenia and Sweden (especially for its low levels of poverty). In 2008,
the best countries are three: Czech Republic, Sweden and Slovakia (once again, the low
levels of poverty and school leavers play an important role). From this moment on, Czech
Republic will be the only benchmark in 2009 and 2010.

From 2006 to 2010, only eight countries are closer to the benchmark. In particular,
Belgium (from 0.423 to 0.750 with a strong improvement of the materially deprived
people; see again, Table 3). On the contrary, it is interesting to note a substantial com-
parative deterioration of social inclusion in Ireland (from 0.587 to 0.173), Latvia (from
0.478 to 0.074), Spain (from 0.617 to 0.242), Lithuania (from 0.677 to 0.371) and Greece
(from 0.671 to 0.423); see, also, Fig. 2.

In terms of ranking the results are entirely similar.

The mobility index M1 in Table 2 measures from year to year the changes occurred in
rank and it weighs improvements or worsening of position with the absolute difference in
scores to take into account the intensity of change. The sum of the annual values deter-
mines the index for the whole period, which does not necessarily coincide with the
mobility only between the first and the last year. Positive values of MI indicate a positive
dynamics with a relative improvement of social inclusion.

For example, Belgium, which we have already noticed, shows a positive mobility in all
the years, especially in 2009 compared to 2008. Similar interpretation can be provided to
the mobility of Germany. Lithuania and Latvia stand out among the countries with neg-
ative mobility, both characterized by repeated worsening in the years (see, Fig. 2). It is
interesting to note that since 2008, in relation to the European contagion of the financial
crisis, many countries worsen their levels of social inclusion with mobility values from
positive to negative.

In any case, 2010 seems a better year with some reversals and a general increase of
social inclusion.'” In this regard, Fig. 3 crosses social inclusion score and GDP per capita
(for simplicity, normalized too) in levels 2010 and in differences between 2006 and 2010.
The relationship, as expected, is positive in both cases showing that better conditions of
economic development are usually associated with better conditions for social inclusion,
although some countries as Czech Republic, Slovakia or Slovenia achieve high social
inclusion despite low economic development. On the contrary, it is interesting the position

' Table A1 lists the original estimates obtained from the multiplicative DEA model and it highlights the
role of the four basic indicators in construction of the composite indicator. This table, in particular, shows
the multiplication factors (or contributions) assigned to the four indicators that, in fact, multiplied together
determine the composite indicator of social inclusion.

12 Of course, these measures should be read in relative and not absolute way. Unfortunately, at the time of
writing, we do not have complete data for 2011.
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Table 2 Mobility index of social inclusion in the EU countries (2006-2010)

Annual mobility

Mobility index MI

2006 2007 2008 2009 2010 2006-2010 +
1 AT:Austria - 0.000 —0.063 0.060 0.009 0.005 +
2 BE:Belgium - 0.266 0.069 0.408 0.008 0.750 +
3 BG:Bulgaria - 0.000 0.000 0.000 0.000 0.000 =
4 CY:Cyprus - 0.000 —0.025 —-0.049 —-0.053 —0.127
5 CZ:Czech Republic - 0.027 0.007 0.000 0.000 0.034 +
6 DE:Germany - 0.594 —0.235 0.442 0.002 0.803 +
7 DK:Denmark - —0.053 0.007 0.009 —0.014 —0.050 -
8 EE:Estonia - —0.018 0.003 —0.153 0.023 —0.145 -
9 EL:Greece - —0.038 0.079 —-0.044 —0.284 —0.287 -
10 ES:Spain - —0.084 0.051 —0.034 0.000 —0.067 -
11 FLFinland - 0.000 0.002 —0.045 0.004 —0.039 -
12 FR:France - 0.000 0.000 0.000 0.016 0.016 +
13 HU:Hungary - 0.835 —0.567 0.427 0.000 0.695 +
14 IE:Ireland - —0.042 —0.180 0.000 0.000 —0.223 -
15  IT:Italy - —0.060 0.000 0.000 0.042 —0.018 -
16  LT:Lithuania - 0.078 —-0.018 —-0.636 —0.153 —0.729 -
17 LU:Luxembourg - 0.000 0.000 —0.095 0.013  —0.083 -
18 LV:Latvia - 0.207 —1.080 —0.036 0.000  —0.909 -
19  MT:Malta - 0.000 —0.075 0.009 0.105 0.038 +
20 NL:Netherlands - 0.063 0.014 0.015 0.047 0.139 +
21 PL:Poland - 0.496 0.006 0.017 —0.182 0.338 +
22 PT:Portugal - 0.000 0.062 0.075 0.050 0.186 +
23 RO:Romania - 0.000 0.024 0.000 —0.267 —0.243 -
24 SE:Sweden - 0.037 0.000 —0.173 0.027 —0.108 -
25  SI:Slovenia - 0.000 —0.040 0.003 —0.127 —0.164 -
26  SK:Slovakia - —0.011 0.021 —0.065 —0.148 —0.203 -
27  UK:United Kingdom - —0.099 0.055 —0.042 0.000 —0.087 -
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Fig. 3 GDP per capita and social inclusion. a GDP per capita and social inclusion score in 2010.
b Variation of GDP per capita and social inclusion score between 2006 and 2010

of Ireland, which, with good level of economic development, has low social inclusion
level.

Further consideration should be made on the consistency of the composite indicator
with respect to the information provided in the main indicator, or headline indicator (HI),
used by Eurostat, that is “people at risk of poverty or social exclusion”.'* As shown in
Fig. 4, the values are consistent but sufficiently different. Anyhow, the headline indicator
is not a composite indicator, and also SI includes some aspects of education. In fact, HI
considers people who are at risk of poverty or severely materially deprived or living in
households with very low work intensity and, in case of intersections, a person is counted
only once; so, one can say that S/ is a more broad measure and, at the same time, more
fitting for a given country than the headline indicator. ' In this regard, Table 4 in appendix

13 This indicator HI, usually expressed in percentage of total population, corresponds to the sum of persons
who are: at risk of poverty or severely materially deprived or living in households with very low work
intensity. Persons are only counted once even if they are present in several sub-indicators. We remember
that at risk-of-poverty are persons with an equivalised disposable income below the risk-of-poverty
threshold, which is set at 60 % of the national median equivalised disposable income (after social transfers).
Material deprivation covers indicators relating to economic strain and durables. Severely materially
deprived persons have living conditions severely constrained by a lack of resources, they experience at least
4 out of 9 following deprivations items: cannot afford (i) to pay rent or utility bills, (ii) keep home
adequately warm, (iii) face unexpected expenses, (iv) eat meat, fish or a protein equivalent every second
day, (v) a week holiday away from home, (vi) a car, (vii) a washing machine, (viii) a colour TV, or (ix) a
telephone. Finally, people living in households with very low work intensity are those aged 0-59 living in
households where the adults (aged 18—-59) work less than 20 % of their total work potential during the past
year. We note that early leavers from education and training are not included. Also in this case, to simplify
comparisons, the headline indicator is normalized by its range.

!4 We remember that SI combines four dimensions differentiating the weights according to the best possible
combination for each country with the constraint that the contribution of each pillar, that is the indicator’s
value to the power of the corresponding weight, is between a minimum and a maximum defined a priori.
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Fig. 4 Social inclusion and headline indicator. a Social inclusion score and headline indicator in 2006.
b Social inclusion score and headline indicator in 2010

shows the average contribution over time of the four indicators.'> At a glance, the com-
bination of the four pillars is not trivial but it denotes specificities and characteristics of
each country that ST considers properly through differentiated weights among indicators
and countries without applying external information.®

5 Conclusion

Social inclusion is an important factor in European development policies and it is an
objective of Europe 2020. In this paper, we propose a composite indicator of social
inclusion able to represent the position of each country and to identify directions for
improvement with respect to some benchmarks, paying specific attention to some eco-
nomic dimensions of social inclusion and a measure of education/drop-out strongly con-
sistent with the provisions of the EU. To stay close enough to the strategy of the EU and
their translation into indicators by Eurostat, also to promote greater comparability, we
prefer to use the data available for the four main pillars, basically corresponding to the four
main operational objectives of social inclusion related to poverty, material deprivation,
labour market and education, although other political or cultural dimensions remain
neglected (European Commission 2010b).

'S For purposes of interpretation, the contributions are more interesting and useful than the weights, the sum
of which, conversely, is not necessarily equal to one. Readers can easily calculate the values of the weights.
It should be noted that the average contribution is quite stable over time (in general, the variability is low)
and, thus, it represents a good summary for all years.

16 Some specific features of certain countries could determine outliers able to strongly influence the score of
SI. To verify this vulnerability of the results, we have repeated m = 27 times the calculation of SI removing
each time a different country. The impact of the j-th missing country was measured through sum of m-1
squared differences between the score of the i-th countries (i # j) obtained with and without the j-th
country. At the end, we obtain 27 values each attributable to the country from time to time excluded from
the calculation of the composite indicator. Differences are very small in many cases and, sometimes,
completely negligible, even when they involve the benchmark countries. In brief, the results are robust to
outliers.
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In fact, social inclusion has a multidimensional perspective that, for purposes of policy,
makes useful the synthesis in a single measure. Our composite indicator of social inclusion
(S1) is obtained by multiplying these four dimensions using appropriate weights determined
with an automatic procedure based on a multiplicative DEA-BoD method with proportion
constraints. This optimizes results for every country without resorting to external judg-
ments of experts about the role of the pillars and, also, it emphasizes the improvements of
the countries with worse conditions of social inclusion; in other words, the aggregation on
the composite indicator implies a partial compensability of the pillars offering better
motivations to improve underperforming dimensions. Data are collected from 2006 to 2010
for all the 27 EU member countries for the largest time interval available with no missing
data at the time of writing. Finally, to monitor improvements or deteriorations of the
countries’ positioning, we use a mobility index (M) based on annual changes in ranks.

In general terms, the results show that the ability of the European countries to do social
inclusion increases from 2006 to 2010; an important role is played by lower levels of
monetary poverty. However, also variability increases, indicating a higher dispersion of the
scores with a significant worsening in some countries. In particular, some of these countries
worsen their levels of social inclusion with mobility values from positive to negative since
2008 in relation to the European contagion of the financial and economic crisis. In any
case, 2010 seems a better year with some reversals and a general increase of social
inclusion despite the economic crisis is still present.

Of course, economic development and social development are correlated and, therefore,
even higher levels of GDP per capita are associated with higher levels of social inclusion,
although there are some exceptions also because the relationship is not necessarily con-
temporary but especially significant in the medium term. Nevertheless, the presence of
high levels of social inclusion even with low levels of economic development deserves
special attention because it highlights how a smart and sustainable growth can not be only
economic growth. Rather, inclusive growth is an important condition for a future, stable
and robust economic and social development according to the auspices of Europe 2020. In
this framework, the construction of social indicators plays an essential role (European
Commission 2009; Stiglitz et al. 2009).

Acknowledgments The Authors wish to thank anonymous referees for the useful comments on an earlier
version of the paper. The usual disclaimer applies.

Appendix

See Tables 3 and 4.

@ Springer



F. Giambona, E. Vassallo

286

8ILC 11 9LE'T  16T'1 €STT 8ILC  ITTl 1t 1Tl oyl 889C  6ITI 61CT  S8Y'l 61C'1 Uopam§HS  ¥C
¥€0C  ¥0T1 LT €SI €SI’ vL8'T  8ITT L61'T  veEl'l PET'T €881 SEl'T 88CT  SeI'l SeEl'l BIUBWOY:0d €T
erre 1911 8STT  S¥T1 91T $€0C  €SI'T 8CE'T  €ST'1 eSI'T 166’1 8YI'1 8I¢T  8YI'l 8YI'1 [eSmiod:1d  ¢C
90sT Pl Tl 20Tl w1 8s¥T  eevl Lol L6I'l L61'T  79TC 98¢l LLT'T  LLT'T LLT'T puejod:1d  1¢
0L9CT  LITT LITT  68¢'1 L6TT  6£9C  VITI yictr  vITl YLY'T 06T OICTT orectT - 01Tl 3% SPUBLIOYIPNIN 0T
0S6'1 (34! evl'l  90¢€'l evI'T ve'r Tl wwi'l  S0E'T wwi'l  8¥6'1 evil evl'l - 90¢'1 evll BIBINCLIN - 61
866’1  vrI'l 80¢'T  vrI'l PI'l sCeT  ¥8I'1 Wyl eIl P8I'T  891'C  LOI'1 €9¢'T  L9T'1 L9T'1 BIMETAT 81
8ILT  1TT1 6yl SLT 11 90LT  0Te'l 687’1 0CT'l 0ccl  LOLT  0TTl 687’1 0CT'l 0Tl SmoquoxnT:NT LI
L0ST 20T Y1 20Tl Tl 66¥'c  86CL gee’r  10T1 10T LLET  PI¥] 681°'T 6811 681°1 BlUENPITLT 91
8YET 98Il 98I'T  LOV'I 981'T 8¢€T  S8I'L S8I'l  vO¥'l S8I'T  8IgC  €8I'1 €81'T 007’1 €811 A@rLr - §1
SL6'T el ovr't  TITI orI'l  €STT  18C1 oLT'T  1LT1 OLT'T  €8CC  6LI'l 6LT'T  T6¢'l 6L1'1 PUBRILHL  #1
18C°C  6LI'1 6LT'T  6LI'] I6¢€’1  €9¥'C 89Tl 86I'l  86I'1 yse'l e I8¢ SLI'T  SLI'T SLI'T AreSung:nH €1
8LSC 88Tl 60T ILET 60C’T  SLST  0ST'L 80C'T  TI¥'1 80Tl 68T  0ITI oIcT  €9v'l 01’1 dUBLIYA Tl
89T  9LTI SITT  90¥'1 SITT Te9C 9T yIct 91yl YITT €€9C  ¥ITI YITT  ELV] Yl PUBIULLTA  TT
86CT  LLT'I 6LTT  SLTT LLT'T 1LTT  8LI'T 88¢'l  8LI'I 8LI'T  ¥IeT €811 66¢’ 1 €811 €81°1 ureds:sq 01
e 6CCl €8Tl ¥LT I6l'l  SLET  9¢T'l 681'T  09¢'1 681'1  ILET  83I'I 88I'l  TIV'I 8311 NNIDTA 6
¥ese 0Tl €9¢'l  6LT1 €0C’l  08Y'C  661'1 8ev'l  661°1 661'1  LIST  €0T1 vy’ 0Tl €0T'l BIUOISH:HHA 8
0€9C  €ITT eITT  88¢T1 L8CTT  L8ST  60T'1 60C’T  €9r'l 60’1l  S€9CT  VITI YITT LVl yICl Sjrewued A L
6S€C W8T L8I'T  S0¢'l L3I'T  OLY'T  LST'1 86I'l  89¢'1 861'l  T8CT  o6LI'I 6L1'T  8SE'l 80C'1 fveweo:ga 9
8ILT  1TT1 Iccr 1Tl vl 60LT LTI et 1Tl eIy’ L89C  6ITI 61T 61T S8l onqndoy y29z):70 S
e9c  SITI SLy't - SITI SITT 9S9C 91Tl LY’ 91T 91Tl  0L9T  LITI 1871 LITT L1T1 snud&D: kD ¥
968’1 SST'l ST Cel'l ey 991 SIT'1 w1 zort T #9911 9TT'l LOT'T  LOT'I LOT'T eLesng:g €
€6eT 18T L8I'T  +0€'1 L3I'T  LIET  SLT1 €81’ 86Tl eI'l  0IT'c  0eTT | ] B R YA | 911 wniSPg:Hg ¢
€C9C  L8T €ITT 98¢l cITl  €59C  ¥ST1 oIT’1T  TEr'l 9ITT 6S9C 9IT1 9ITT  6LY'] 91Tl BLISOV:LY I
100§ onpay  om'¢ adop'g  oaod'] Q100§ onpay  Spom'¢  idop'g  eaod'] Q100§ onpay om'¢ idop'g  aaod|
800¢ L00T 900T

(0102-900¢) Ioedrpur dnsodwod aanedrdum - € Aqe],

pringer

Qs



287

Composite Indicator of Social

028’1 ILTT LTT'T LT1'T LTI'T [4N! 8EI'T 96T'1 8EI'T 8EI'T BIATRTATT 81
§S9°C 9IT'1 91Tl 8LY'1 91Tl £€69°C 9IT1 9IT'1 LLY'T 9IT'1 SmoquexnT:)] Ll
801°C 8Yel 911 911 911 ¥8¢€'C 0611 SIY'L 0611 0611 eruenpI L 91
10€C 181°1 I81°1 96¢'1 181°1 Sor'C o'l il 0cr'1 L'l NI SI
916’1 6¢l'l 6¢l'1 L6T'1 61l 961 il il 60¢'1 il pueaIl:HI 4!
T6€C LIY'1 0611 0611 0611 8T 9Tyl yol'1 yol'l 61’1 AreSunH:NH €l
8¥¢'C 90T'1 90T'1 Syl 90¢T'1 68S°C orct oret €or'l orct UL YA cl
019¢C [t [ 891'1 [yt L19C [yl [yl 6971 [yl pue[uL{T] 11
£86'1 LY1'l LYl SIel Y1l [qyaé LTl LTl YLE'T L1 ureds:sq (U
8S1'C 9911 09¢'1 99r1'1 9911 elv'e €611 w1 col'l €61°1 909IDTH 6
LSY'T Lel'l Lel'l eer'l Lel'l SS¥'e Lel'l w1 Lel'l Lel'l BIUOISHHHA 8
G86'C 60C'1 60C'1 wor'l 60C'1 819°C [yl [yl 0LY'1 [l Srewusd: 3 d L
(4144 661°1 6611 8l 661°1 11sC [\l w1 Sl w1 Kuewen: g 9
8ILT vl 1l e 11 8ILTC 11 11 11 vl onqndoy 429z3:79 S
916C €0C'l Cladl €0T'l €0C’l 019C et 8911 et et snid&D: XD ¥
8YL'1 8I1°1 0sT'1 8I1°1 8I1°1 868°1 el 181 [43N! 43! eLesng:0g €
9LY'T 6611 6611 LEV'] 661°1 £61'C 00C'1 00T'1 [h24! 00C'1 wnieg:Hg [4
6¥9°C SIT1 SITI ILY'1 SITI 169°C SIT SITI LLY'1 SIT1 BLISNY: LV I
2100 onpa‘y Som'¢ 1dap g anod'| 100§ onpa'y yiom'¢ 1depg anod |
010T 600¢
6S€T  L8I'] L8T'T  OI¥'1 L31'T  80¥Y'T  Tol'l [N 1Tr'1 ol LeeT  S8ITT S8I'T  YO¥'l G811  wopSury pauN:3N LT
8ILT  Ovp'l S9T'1T  1CT1 1T S0L'T  LLT1 0cC1T  0TT'1 €'l L89T  6IT] 08¥'1 61T w1 BINBAO[SINS 9T
L69T  LIET €8T T 60¢°1 0cc'l  8ILT  To¥'l el 1eel 11 8ILT  Cov'l | (44 B YA 11 BIUGAOISIIS ST
100§ onpay  yom'¢ adop'g  oaod'] Q100§ onpay  pom'¢  idopg  eaod' |  2100§ onpoy om'¢ idop'g  eaod|
800¢ L00T 900T

penunuod ¢ Jqe],

pringer

Ns



F. Giambona, E. Vassallo

288

81L°C = 2 01 [enba sAem[e wnwixew e pue Loud B umouy jou wnwrurw [eorrdwe ue usam)aq saguel pue SUOHNLIUOD 1oy Ay} Jo Jonpoid ay) ST 9I00S Y], *SIOABI[ [00YDS
AJIea :onpa {A)suaiur SIom Mol A1oA yiim sproyasnoy ur Sural] ojdoad :y1om ‘opdoad poaridop Ajfereyewr A[o1oa9s :1dop (sioysuen [e100s 1a)je K1roaod-jo-ysu je oidoad :onod

89¢€C 881°1 8811 [yl 881°1 81¥'C col'l col'l yer'l €61l wop3uryy panu:N LT
C19C 89%'1 [yl YAl [yl ¥L9'C LIT1 [4:14! LIT1 LIT1 BIBAO[SIHS 9t
S¥9'C SIT1 SIT1 LYl SIT1 969°C 61T1 L8] 61C'1 61T1 BIUDAO[S'IS sT
€L9C LITT LIT1 25! LIT1 659C 9IT1 9IT1 6LY'1 9IT1 Uopam§:HS ¥C
878’1 8CI'L ELTT 8CI'1 8CI'1 801°C 191°1 8YE'1 191°1 91°1 BIUBWOY:OY €C
161°C OLT'1 0LT'1 69¢'1 OLT'1 L1TT ELT'I SLET ELT'T ELT'I [eSmiod:1d (44
10¥'C 0Tyl 161°1 161°1 161°1 61SC Lyr'l €0T'1 €0T'1 €0T'1 puejod:Id 1T
689°C 61C1 61C1 SHA 61T1 099°C 9IT1 9IT1 6LY'1 9IT1 SPURIOYION-IN 0c
0c6'1 6€T'1 6€1°1 86C'1 6€1°1 0r6'1 w1 wi'l y0¢'1 (44! BIRALLIN 61
2100 onpa‘y Slom'¢ 1dapg anod'| 100§ onpa‘y yiom'¢ 1depg anod'|

010T 600¢

penunuod ¢ Jqe],

pringer

Qs



289

Composite Indicator of Social

0000 €1co 09C°0 8I¢0 76’y 0001 00¢ ¥'ee Iee e USpam§-dS e
961°0 LTT°0 0000 0000 8L9 0001 §ee $9¢ 00¢ 0°0¢ BIUBWOY-OY €C
0000 €00 L0E°0 0000 6L°S 0001 00¢ I've 6°6C 0°0¢ [eSmIod: Ld (44
0000 0000 0000 0000 998 0001 (0% 00¢ 00¢ 0°0¢ pue[od-1d 1c
0000 0000 $6C°0 60¢°0 ws 0001 00¢ 00¢ Log £'6C SPUBLIOYIONIN 0c
0000 0000 0000 0000 998 0001 00¢ 00¢ 0oy 0°0¢ BIBIN-LIN 61
€€e0 o 0000 0000 9¢9 0001 0ve 09¢ 00¢ 0°0¢ BIAIRTAT 81
0000 96C°0 0ce0 0000 LO°S 0001 00¢ I're 6'8¢C 0°0¢ SmoquiexnT:(] Ll
c0¢0 960 0000 0000 00°s 0001 L6t £0¢ 00¢ 0°0¢ eluenpIT LT 91
0000 0000 0000 0000 998 0001 00¢ 00¢ (0% 0°0¢ Arear1x SI
¥¢T0 0000 ¥e1°0 0000 Se9 0001 Sve 00¢ gge 00¢ PuB[RIL:HI 4!
§SC0 0000 0000 LI€0 Is°¢ 0001 £'ee 0°0¢ 0°0¢ L9t AreSunH:NH el
€Cro 0000 1L0°0 0000 'L 0001 1'CC 00¢ 6°LE 0°0¢ AOUBIL YA 4!
€01°0 0000 6500 0000 oL 0001 8'1¢ 00¢ T8¢ 0°0¢ PuBULL:I 11
0000 86C°0 66C0 0000 00°s 0001 00¢ 0°0¢ 0°0¢ 0°0¢ ureds:sq 01
2600 <0 80 0000 Sy 0001 9'1¢ L6t L'8¢ 0°0¢ Q991D TH 6
0000 ¥cTo LOE°0 0000 009 0001 00¢ L've £'6C 0°0¢ BIUOISH HH 8
0000 0000 £€90°0 SIT°0 L6°L 0001 00¢ 0°0¢ 8'8¢ Cle Arewusd:3Ad L
191°0 0000 £60°0 9600 9L9 0001 6'CC 00¢ 9°9¢ 9°0¢ Auewpn:gq 9
60¢°0 0000 0000 o 019 0001 Y4 00¢ 00¢ 6've onqndoy Y29z3:70 S
0000 0000 0000 0000 99°8 0001 00¢ 0oy 00¢ 0°0¢ snid£y: XD %
86C°0 9Ce0 0000 0000 60°S 0001 e£le L'8¢ 00¢ 0°0¢ eLesng:0g €
L9T1°0 0000 1210 0000 L09 0001 |8Y4 00¢ 6'vE 0°0¢ wnisPg:Hg C
Y110 0000 §90°0 0000 19°L 0001 6'1¢C 00¢ 1'8¢ 0°0¢ BLOSNV:LY !
onpa'y SyIom ¢ 1dopg aaod'| "A9D'PIS wng onpa'y Syiom ¢ 1dopg aaod |

("A’9) uonNnQIIUOd Jo ANIqeLIeA

(%) uonnqruod dFeIIAY

J03e01pUT A1sodwod oy uo sre[[id Moy 9y Jo (0T0Z—900T) WM ISA0 UOTINGIIUOD 9FLIOAY  § J[qR],

pringer

Ns



F. Giambona, E. Vassallo

290

SIOABI] [OOYDS

AJ1e9 :0npa (AJIsuoiul J10m MO[ A1oA y3im sployasnoy ut Sutal] 9jdoad :jrom ¢ojdoad paaridop Affeuojewr A[o10A9s :1dop (siojsuen [e100s 193je K110a0d-jo-ysi je ojdoad :oaod

010 96C°0 9970 910 (*A"0) UONBLIBATJJO0D

00°§ 9 oL’L 8¥'¢ as

6'1C 00c 6'8C 00¢ UeIpaN

500 LS00 °L0’0 0500 6LC 0001 6'¢C §'sT 6c (e UedN
000°0 0000 0000 0000 998 0001 00c 00c oor 00¢ wopsury] paIu:y N LT
66C°0 °eo 0000 99C°0 09°¢ 0001 8¢ 9'8¢ 00c el BD{BAO[SHS 9t
¥0€°0 01¢’o 90¢°0 0000 6¢'¢ 0001 9'6C 0°s¢ ¥'sc 00¢ BIUDAO[S'IS 54

onpa'y SIom'g idepg anod'| "ASP'PIS wng onpa‘y Som*¢g 1dop'g anod'|

(:A"0) uonnqImuod jo ANMqeLreA

(9) uonnqrnuod 9FeIIAY

panunuod § Jqe],

pringer

Qs



Composite Indicator of Social 291

References

Atkinson, A. B. (1998). Social exclusion, poverty and unemployment. In A. B. Atkinson & J. Hills (Eds.),
Exclusion, Employment and Opportunity. London School of Economics: Centre for Analysis of Social
Exclusion, London.

Atkinson, A. B. (2002). Social inclusion and the european Union. Journal of Common Market Studies, 42,
625-643.

Atkinson, A. B., Cantillon, B., Marlier, E., & Nolan, B. (2002). Social indicators: The EU and social
inclusion. Oxford: Oxford University Press.

Atkinson, A. B., Marlier, E., & Nolan, B. (2004). Indicators and targets for social inclusion in the european
union. Journal of Common Market Studies, 42, 47-75.

Bellani, L., & D’Ambrosio, C. (2011). Deprivation, social exclusion and subjective well-being. Social
Indicators Research, 104, 67-86.

Berger-Schmitt, R., & Noll, H.H. (2000). Conceptual framework and structure of a European system of
social indicators. EuReporting Working Paper, 9, Mannheim: ZUMA.

Berghman, J. (1995). Social exclusion in Europe: Policy context and analytical framework. In G. Room
(Ed.), Beyond the threshold. The measurement and analysis of social exclusion. Bristol: Policy Press.

Berman, Y., & Phillips, D. (2000). Indicators of social quality and social exclusion at national and com-
munity level. Social Indicators Research, 50, 329-350.

Bhalla, A. S., & Lapeyre, F. (2004). Poverty and Exclusion in a Global World. London: Macmillan.

Bohnke, P. (2008). Are the poor socially integrated? The link between poverty and social support in
different welfare regimes. Journal of European Social Policy, 18, 133-150.

Burchardt, T., Le Grand, J., & Piachaud, D. (1999). Social exclusion in Britain 1991-1995. Social Policy
and Administration, 33, 227-244.

Burchardt, T., Le Grand, J., & Piachaud, D. (2002). Degrees of exclusion: Developing a dynamic multi-
dimensional measure. In J. Hills, J. Le Grand, & D. Piachaud (Eds.), Understanding Social Exclusion.
Oxford: Oxford University Press.

Chakravarty, S. R., & D’ Ambrosio, C. (2006). The measurement of social exclusion. Review of Income and
Wealth, 52, 377-398.

Cherchye, L., Knox Lovell, C. A., Moesen, W., & Van Puyenbroeck, T. (2007a). One market, one number?
A composite indicator assessment of eu internal market dynamics. European Economic Review, 51,
749-779.

Cherchye, L., Moesen, W., Rogge, N., & Van Puyenbroeck, T. (2007b). An introduction to ‘benefit of the
doubt’ composite indicators. Social Indicators Research, 82, 111-145.

Cherchye, L., Moesen, W., Rogge, N., van Puyenbroeck, T., Saisana, M., Saltelli, A., et al. (2008). Creating
composite indicators with DEA and robustness analysis: The case of the technology achievement
index. Journal of the Operational Research Society, 59, 239-251.

Coelli, T. J., Rao, D. P., O’Donnell, C. J., & Battese, G. E. (2005). An introduction to efficiency and
productivity analysis. New York: Springer.

Commins, P. (1993). (ed.). Combating Exclusion in Ireland 1990-1994: A Midway Report. Observatory on
National Policies to Combat Social Exclusion, Bruxelles.

Commission, European. (2003). Laeken indicators—detailed calculation methodology. Bruxelles: European
Commission.

Commission, European. (2004). Joint report on social inclusion. Social Affairs and Equal Opportunities,
Bruxelles: Directorate General for Employment.

Commission, European. (2012). Employment and social developments in Europe 2011. Bruxelles: European
Commission.

Council, European. (2000). Lisbon European council 23 and 24 March 2000. Bruxelles: Presidency
Conclusions.

Council, European. (2010). Conclusions. Bruxelles: Presidency Conclusions.

Despotis, D. K. (2005). Measuring human development via data envelopment analysis: The case of asia and
the pacific. OMEGA The International Journal of Management Science, 33, 385-390.

Dufty, K. (1995). Social exclusion and human dignity in Europe. Strasbourg: Council of Europe.

Ebert, U., & Welsch, H. (2004). Meaningful environmental indices: A social choice approach. Journal of
Environmental Economics and Management, 47, 270-283.

European Commission (2009). GDP and Beyond—Measuring Progress in a Changing World, Communi-
cation COM (2009), Bruxelles.

European Commission (2010a). Europe 2020. A Strategy for Smart, Sustainable and Inclusive Growth.
Communication COM (2010), Bruxelles.

@ Springer



292 F. Giambona, E. Vassallo

European Commission. (2010b). Joint report on social protection and social inclusion. Social Affairs and
Equal Opportunities, Bruxelles: Directorate General for Employment.

Eurostat. (2010). Combating poverty and social exclusion. Eurostat: A Statistical Portrait of the European
Union. Bruxelles.

Eurostat. (2011a). Sustainable development in the European union. Bruxelles: Eurostat.

Eurostat. (2011b). Sustainable development indicators: Social inclusion. Bruxelles: Eurostat.

Jordan, B. (1996). A theory of poverty and social exclusion. Oxford: Blackwell.

Klasen, S. (1998). Social Exclusion and Children in OECD Countries: Some Conceptual Issues. Paris:
Centre for Educational Research and Innovation, Oecd.

Knox Lovell, C. A., Pastor, J. T., & Turner, J. A. (1995). Measuring macroeconomic performance in the
OECD: A comparison of European and non-European countries. European Journal of Operational
Research, 87, 507-518.

Koopmans, T.C. (1951) (ed.). Activity Analysis of Production and Allocation. Cowles commission for
research in economics, 13, New York: Wiley.

Lin, K., Xu, Y., Huang, T., & Zhang, J. (2012). Social exclusion and its causes in East Asian societies:
Evidences from SQSQ survey data. Social Indicators Research, forthcoming.

Marlier, E. (2003). Setting targets: The use of indicators. EAPN Network News, 98, 4-6.

Mayes, D. J., Berghman, J., & Salais, R. (2001). Social exclusion and European policy. Cheltenham: Elgar.

Mejer, L. (2000). Statistics on social exclusion: The EU methodological approach. Bruxelles: Eurostat.

Melyn, W., & Moesen, W. (1991). Towards a synthetic indicator of macroeconomic performance: Unequal
weighting when limited information is Available. Public Economics Research Paper, 17, Ces,
KULeuven.

Micklewright, J. (2002). Social exclusion and children: A European view for US debate. Working Papers,
90, Innocenti Research Centre. Florence: Unicef.

Mohamad, N. (2007). A linear programming formulation of macroeconomic performance: The case of Asia
Pacific journal. Matematika, 23, 29-40.

Munda, G., & Nardo, M. (2003). On the methodological foundations of composite indicators used for
ranking countries. Ispra, Italy: OECD/JRC Workshop on Composite Indicators of Country
Performance.

Murias, P., de Miguel, J., & Rodriguez, D. (2008). A composite indicator for university quality assesment:
The case of Spanish higher education system. Social Indicators Research, 89, 129-146.

Noll, H.H. (2011). The European system of social indicators: Framework, architecture and data. Measuring
Societal Well-Being in Europe. Research Symposium, London: City University.

OECD. (2008). Handbook on constructing composite indicators: Methodology and user guide. Paris: Oecd.

OECD. (2012). Composite leading indicators. Paris: Oecd.

Pasimeni, P. (2011). The Europe 2020 index. Social Indicators Research, forthcoming.

Peace, R. (2001). Social Exclusion: a Concept in Need of Definition? Social Policy Journal of New Zealand,
16, 17-34.

Pirani, E. (2011). Evaluating contemporary social exclusion in Europe: A hierarchical latent class approach.
Quality and Quantity, forthcoming.

Robila, M. (2006). Economic pressure and social exclusion in Europe. The Social Science Journal, 43,
85-97.

Room, G. (1995). Beyond the threshold: The measurement and analysis of social exclusion. Bristol: Policy
Press.

Saltelli, A., D’Hombres, B., Jesinghaus, J., Manca, A., Mascherini, M., Nardo, M., et al. (2011). Indicators
for EU policies. Business as usual? Social Indicators Research, 102, 197-207.

Scutella, R., Wilkins, R., & Kostenko, W. (2009). Estimates of Poverty and Social Exclusion in Australia:
A Multidimensional Approach. Working Paper, 26. Institute of Applied Economic and Social Research,
Melbourne: University of Melbourne.

Selman Colak, M., & Ege, A. (2011). An assessment of EU 2020 strategy: too far to reach?. Social
Indicators Research, forthcoming.

Sen, A.K. (1998). Social exclusion and economic measurement. 25th General Conference of the Interna-
tional Association for Research in Income and Wealth. Cambridge, UK.

Social Protection Committee. (2003). Common outline for the 2003/2005 NAPs/inclusion. Bruxelles:
European Commission.

Stiglitz, J., Sen, A., & Fitoussi, J.P. (2009). Measurement of Economic Performance and Social Progress.
Report by the Commission created on French government’s initiative.

Transparency International. (2011). Annual report. New York: Transparency International.

Tsakloglou, P., & Papadopoulos, F. (2002). Aggregate level and determining factors of social exclusion in
twelve European countries. Journal of European Social Policy, 12, 211-225.

@ Springer



Composite Indicator of Social 293

UN. (2010). Analysing and measuring social inclusion in a global context. New York: UNDP.

UN. (2011). Human Development Report. New York: UNDP.

Vrooman, J.C, & Hoff, S.J.M. (2012). The disadvantaged among the Dutch: A survey approach to the
multidimensional measurement, Social Indicators Research, forthcoming.

Whelan, C. T., & Maitre, B. (2005). Economic vulnerability, multidimensional deprivation and social
cohesion in an enlarged European community. International Journal of Comparative Sociology, 46,
215-239.

Whelan, C.T., Nolan, B., & Maitre, B. (2012). Multidimensional poverty measurement in Europe: An
application of the adjusted headcount approach. Working Papers, 11. Geary Institute, Dublin: Dublin
University College.

Wilson, L. (2006). Developing a model for the measurement of social inclusion and social capital in regional
Australia. Social Indicators Research, 75, 335-360.

Zhou, P., & Ang, B. W. (2008). Linear programming models for measuring economy-wide energy efficiency
performance. Energy Policy, 36, 2901-2906.

Zhou, P., & Ang, B. W. (2009). Comparing MCDA aggregation methods in constructing composite indi-
cators using the Shannon-Spearman measure. Social Indicators Research, 94, 83-96.

Zhou, P., Ang, B. W., & Poh, K. L. (2007). A mathematical programming approach to constructing
composite indicators. Ecological Economics, 62, 291-297.

Zhou, P., Ang, B. W., & Poh, K. L. (2008). A survey of data envelopment analysis in energy and envi-
ronmental studies. European Journal of Operational Research, 189, 1-18.

Zhou, P., Fan, L., & Zhou, D. (2010). Data aggregation in constructing composite indicators: A perspective
of information loss. Expert Systems with Applications, 37, 360-365.

@ Springer



	Composite Indicator of Social Inclusion for European Countries
	Abstract
	Introduction
	Social Inclusion and Its Measurement
	Social Inclusion
	Measurement of Social Inclusion

	Composite Indicator of Social Inclusion
	Results
	Conclusion
	Acknowledgments
	Appendix
	References


