Soc Indic Res (2011) 102:477-496
DOI 10.1007/s11205-010-9687-3

A Gender Wellbeing Composite Indicator:
The Best-Worst Global Evaluation Approach

Moénica Dominguez-Serrano - Francisco Javier Blancas

Accepted: 21 July 2010/ Published online: 4 August 2010
© Springer Science+Business Media B.V. 2010

Abstract In this paper we present a new global evaluation methodology for constructing
composite indicators. Given the limitations in the construction of wellbeing indicators that
include a gender perspective, this paper proposes separate measures for men and women,
using new linear programming models to improve the traditional Data Envelopment
Analysis models. We obtain composite indicators using common weights (which are most
and least favourable) so that the indicators’ values are able to discriminate between all
units and provide a global vision of each one. This approach does not require prior
knowledge of the weights for initial indicators, nor does it require a normalization method.
Thus, the new composite indicator is less subjective than others. For the practical imple-
mentation of this proposal, we use the countries of the European Union as an example.

Keywords Composite indicators - Envelopment data analysis - Linear programming -
Wellbeing measures - Gender

1 Introduction

The use of composite indicators to measure social phenomena has boomed over recent
years across academic, scientific, institutional and political fields. In some cases, these are
simple indicators that reflect a certain aspect of reality, while others are added from a
combination of several variables. They are also very diverse in terms of their methodo-
logical complexity as well as in the degree of their approximating reality.

The inclusion of gender perspectives in the design of wellbeing indicators and even more
in that of public social statistics is an issue that did not begin to draw attention until the mid-
eighties, although at that time still was a symbolic fact (Oakley 1991; Beck 1994). The
Fourth World Conference on Women held in Beijing in 1995 represents a milestone in this
regard (ONU 1995). During this conference, it is highlighted the need to “collect, compile,
analyse and regularly submit data disaggregated by age, sex and other socioeconomic
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indicators, including the number of dependents, for use in planning and implementing
policies and programs” (par. 206B) and “promote the further development of statistical
methods to improve data that relate to women in economic, social, cultural and political
development” (par. 208B).

In response, international agencies such as the World Bank, the Economic Commission
for Latin America and the Caribbean and the United Nations Program for Development
(UNDP) pioneered the creation of gender-sensitive indicators. At the European level, they
have also begun to incorporate this perspective in the Treaties (Amsterdam) and Agree-
ments, as well as their own regulations governing the Structural Funds (1993 and 1999
reforms). The same applies at the national and regional levels within Europe.

The construction of any composite indicator necessitates the availability of data. In the
case of gender indicators, this is a major obstacle; the traditional problems of availability of
any public statistics joins a historical limitation in relation to the gender breakdown of
generated data and, moreover, to the absence of a non-androcentric design of official
statistics at the international level.

Despite some isolated early attempts, the breakdown of the data by sex goes back to the
early 70 s. In 1974, the Eighth World Congress of the International Sociological Associ-
ation (now the Research Committee of Women and Society) created a working group
(Boulding et al. 1976) to analyse and enhance the availability of statistical data on women,
resulting in the first data source “Handbook of International Data on Women”. Since then,
improvements in data availability have been apparent, but some problems still impede
gender analysis from a quantitative point of view.

This situation has greatly influenced the development of welfare indicators to incor-
porate gender issues. In broad terms, the work done in this line has given rise to two types
of indicator: simple wellbeing measures disaggregated by gender—so-called gender gap
indexes—and measures of gender-sensitive wellbeing created by adjusting aggregate
measures of wellbeing to account for gender inequalities.

In 1995, the UNDP proposed the main indices used at the international level, which
were the Gender-related Development Index (GDI) and the Gender Empowerment Index
(GEM). However, these indices have not been exempt from criticism, and there have been
several attempts to overcome their major limitations.

The principal objections to these indicators are similar to those made to the Human
Development Index (HDI), which proposed the measurement of welfare from a generic
point of view, by McGillivray (1991), McGillivray and White (1993), Srinivasan (1994),
Ravallion (1997), and others. But there also some differences in the objections (White
1997; Bardhan and Klasen 1999; Klasen 2006; Dijkstra and Hammer 2000; Dijkstra 2002,
2006). In general, these differences are related to:

e The choice of dimensions for measuring inequality and the variables for these
dimensions (aside from areas especially relevant from the perspective of gender).

e How to measure the achievements; the indicator measure not gender inequality itself
but combinations of absolute levels of achievement and the achievements of women.
Moreover, inequality is counted differently for the three variables that comprise the
index.

e The very construction of the index, whose methodology is based on the highly
subjective practice of assigning weights.

Thus, the main gender indices proposed over recent years, which are collected in
Table 1, have been distinguished primarily by their components and to a lesser extent have
been faced with methodological limitations.
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Table 1 Some alternative indicators to GDI and GEM

Quality of life index Morris (1979)

Synthetic alternative index Mohiuddin (1995)

Gender equality index White (1997)

Inequality index Forsythe et al. (1998)
Improved gender-related development index Bardhan and Klasen (1999)
Relative status of women index Dijkstra and Hanmer (2000)
Improved gender-related development index Ogwang and Abdou (2003)
Standardized gender-related development index Dijkstra (2002)
Gender-related development index 2 Martinez and Caird (2004)
Relative status of women index 2

Gender equality index Social Watch (2000)
Improved and geometric gender-related development index Dominguez and Guijarro (2005)

Improved and geometric relative status of women index

Gender gap index World Economic Forum (2006)
Discrimination of women in social institutions index OECD Development Center (2008)
Gender gini index Bérenguer and Verdier-Chouchane (2008)

Disadvantages of women index
Relative disadvantages of women index

Quality of life of women index

From our point of view, the incorporation of gender mainstreaming implies that
assessing the implications of any planned action is for both women and men and is not just
the mere breakdown by gender, although this is also essential. Furthermore, the devel-
opment of a methodology consistent with the requirements of the object of study is
essential in the construction of composite indicators.

Considering the above, in this work we propose an indicator that is useful from the
standpoint of gender. Aware of the interest in incorporating components that are not
traditionally used in the measurement of wellbeing but are particularly useful from the
perspective of gender, variables such as time on unpaid work or leisure, among others
(Dominguez-Serrano 2009), our interest in this work that focuses on developing a meth-
odology to resolve some of the problems arising from the use of weights. There are such
problems for most of the indicators of wellbeing, such as subjectivity in assigning weights,
the influence of the units of measurement used in the initial indicators, etc.

In this paper, we focus on these critical issues with the objective of designing a
methodology for assessing wellbeing from a gender perspective.

We intend to show the status of men and women separately, not basing the measurement
on the quantification of inequalities but trying to obtain a way for measuring that allows a
comparison of the situations of each group. Also, the proposed methodology allows the
definition of the endogenous and objective weights assigned to initial indicators, but the
final result is affected by differences in measurement units. From a methodological point of
view, the proposed methodology is based on an approach called global efficiency (Despotis
2002, 2005) and the procedure proposed by Zhou et al. (2007). The combination of both
allows the definition of linear programming models that provide composite indicators with
a unique and endogenous weighting system, allowing discrimination between all the units
tested, and it provides an overview of the status of each. This new approach will be called
the best-worst global evaluation approach.
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Thus, the paper first shows the methodology for constructing the composite indicators
and secondly shows an example of the procedure that is applied to all 27 countries of the
EU. This illustrates its use, obtaining composite indicators of welfare to independently
analyse the situation of women and men. We then present our conclusions.

2 A New Methodology to Obtain Composite Indicators: The Best-Worst Global
Evaluation Approach

In recent years, alternative methodologies for obtaining composite indicators from an initial
system have been defined (Nardo et al. 2005a). A composite indicator is the mathematical
combination of individual indicators that represent different dimensions of the concept
whose description is the objective of the initial system (Saisana and Tarantola 2002; Nardo
et al. 2005b). These composite indicators provide a multidimensional evaluation of the
analysed concept. The construction of composite indicators involves some stages where the
analyst must make subjective decisions that can affect the results. The selection of indica-
tors, the way of grouping them from a conceptual point of view, the choice of a normalization
method, the indicator weights,... are subjective aspects contributed by the analyst.

The construction of composite indicators has been the object of many critiques based on
the associated subjectivity. In spite of this, composite indicators have been used in practice as
evaluation and analysis instruments to help make decisions. These instruments have many
advantages that have justified their wide utilization. We can emphasize that they constitute
instruments adapted to illustrate and evaluate complex concepts (such as wellbeing or sus-
tainability), facilitating the interpretation of information systems to support decision-makers.

Many methodologies have been advanced for the purpose of constructing composite
indicators that reduce the number of decisions that must be adopted by analysts: that is,
decreasing associated subjectivity (Munda 2005; Zarzoza et al. 2005; Messer et al. 2006;
Vyas and Kumaranayake 2006; Gonzalez-Laxe and Castillo 2007; Munda and Nardo 2007
Ramzan et al. 2008). One of these methodologies, called the benefit of the doubt approach,
uses Data Envelopment Analysis (DEA) like an instrument to construct composite indi-
cators (Mahlberg and Obersteiner 2001; Bradbury and Rouse 2002; Cherchye and Kuos-
manen 2002; Cherchye et al. 2003, 2006, 2007; Murias et al. 2007). Our paper follows this
line of research to carry out fixed objectives. The benefit of the doubt approach tries to
solve two fundamental problems in the construction of composite indicators: the depen-
dence of the composite indicator values on the normalization method applied and the lack
of consensus over the treatment of indicator weights.

Linear programming problems that define DEA models of the benefit of the doubt
approach allow us to obtain composite indicators, which fix endogenous indicator weights
for each unit without needing to assign them a priori value. Specifically, weights assigned
to each unit are those that allow us to obtain the greatest composite indicator values,
granting a higher weight to indicators that present a better situation regarding the rest of the
units. This approach is very flexible because is not necessary that all units use the same
weight set (Martinez et al. 2005; Murias et al. 2006). Furthermore, this flexibility allows
weight values to be adapted to unit measures of initial indicators; therefore, the application
of a normalization method is not necessary because the composite indicator does not
depend on different units used in the initial system.

Although the benefit of the doubt approach has gained in popularity in recent years, it
presents some limitations that must be considered. First, the flexibility associated with
obtaining weight values can generate extreme results, such as composite indicators based
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on one initial indicator or the assignment of a greater weight to an indicator with secondary
importance. Other extreme results include obtaining weights equal to zero for the most
important indicators or very different weight sets for each unit. Second, linear program-
ming problems can provide composite indicator values equal to many units, so that it is
impossible to discriminate between them. Another limitation is the specific character of the
weights that have been obtained for each unit, given that these weights do not enable the
carrying out of comparative analysis among all units in the same way that a composite
indicator with a weight set common for all units does.

In this context, following the research line of the benefit of the doubt approach, our
objective is to define new linear programming problems that counteract some limitations of
the DEA models that have been used until now. In particular, the objective of the proposed
methodology is to obtain composite indicators using a common and unique weight set so that
its values enable discriminating between all units and provide a global vision of each unit
situation without using exclusively the most favourable evaluation. On the one hand, this
methodology is formulated taking as reference the so-called global efficiency approach
(Despotis 2002, 2005), which allows defining composite indicators with a common set of
weight for all units using DEA models. For that, the global efficiency approach proposes
observing all units from the same point of view, estimating a common set of weights in a
manner such that the resulting composite indicator values are as close as possible to the
benefit of the doubt values. On the other hand, the new methodology is formulated con-
sidering linear programming problems proposed by Zhou et al. (2007). The aim of these
problems is to obtain a composite indicator to provide a consensus global evaluation of each
unit using two sets of weights that are most and least favourable for each unit to be evaluated.
Combining both, we define the one that we call the best-worst global evaluation approach.

The formulation of this approach is as follows. Consider the case where there are n units
(for example countries, regions, etc.) the aggregated performances of which are to be
evaluated using a composite indicator based on a system of m initial indicators. These
initial indicators are quantified using different measurement units. Regarding indicator
variability direction, there are two types: positive and negative indicators. Here, positive
indicators are those where the greater their values, the better the evaluation will be. The
indicators are negative when they fulfill the opposite condition. Without loss of generality,
we assume that all initial indicators of the system are positive. Let I;; denote the value of
unit { with respect to indicator j.

In this context, it is necessary to estimate common weight sets for all units in the best and
worst possible scenarios and use them to construct a composite indicator with preceding
characteristics. For this, the analyst must carry out the following procedure. In the first
place, all units are analysed in the best possible scenario obtaining the maximum composite
indicator value for each unit (CI}). This is the value corresponding to the benefit of the doubt
composite indicator, which is obtained through the following linear programming problem:

CI' = max Zw?ﬁ-[,-j
! m* j y
; ; (1)
s.t. Zw ;<1 Yhe{l,2,..i..,n}

Jj=1
>0 vje{l,2,....m}

where w is the benefit of the doubt weight of the indicator j for unit i in the best scenario.
In this way, the maximum composite indicator value for each unit is obtained, fixing a
weight set that is inferred from looking at relative strengths and weaknesses. The method thus

@ Springer



482 M. Dominguez-Serrano, F. J. Blancas

assigns a greater weight to indicators in which analysed units have a better relative situation.
Furthermore, two more features are added to establish the composite indicator scale
(Cherchye et al. 2007). On one side, a normalization constraint is introduced, stating that no
other unit in the set has a resulting composite indicator greater than one when applying the
optimal weights for the evaluated unit. On the other, a second constraint limits the weights to
be non-negative. In this way, given that the composite indicator is a non-decreasing function
of the initial indicators, its values are bounded for each unit such that 0 <CI? < 1.

After obtaining the benefit of the doubt composite indicator for each unit, the analyst
must estimate common weights across the set of all units in such a way that the resulting
composite indicators are as close as possible to the ideal point defined by previous ones.
Thus, a composite indicator providing a global evaluation (called a global composite
indicator) in the best scenario for all units is obtained. To estimate these common weights,
the following linear programming problem formulated with parameter ¢ is used:

n
: i
Min t~;-;d,-+(1—t)~z

m
s.t. lej* Ij+d=CI; Vie{l,2,...,n}
=

di—z<0 Vie{l,2,...,n} ’
0 >0 Vje{l,2,...m}
z>0
di>0 Vie{l,2,...,n}
where o is the common weight of the indicator j in the best scenario for all units.

Model (2) allows estimating common weights using different norms to quantify the
distance between global composite indicators and ideal points obtained previously,
depending on the value of parameter ¢ that has been assigned. In the case that ¢ is equal to
one, the objective function represents the mean deviation between global composite
indicator and benefit of the doubt values for all units, so that the distance is measured using
the L; norm. If parameter 7 is equal to zero, the objective function is reduced to the non-
negative variable z and represents the maximal deviation between the above composite
indicators. In this case, the distance between them is measured using the L., norm. Varying
the parameter t among these two extreme values, model (2) allows us to obtain different
sets of common weights, beyond the extreme ones, that minimise the maximal and the
mean deviation.

Using the previous model to estimate the common weights, global composite indicator
values evaluating the situation of each unit i with common weights in the best scenario
(denoted by GCI;*) are obtained to carry out the following procedure. In a first step, the
analyst must solve model (2) repeatedly for discrete values of the parameter ¢ such that
0 <t < 1, obtaining different composite indicator values. A practical way to do this is to
generate a sequence of equidistant values of ¢, for example, starting with = 0.01 and with
steps of 0.01 up to 1 (Despotis 2002). Due to the convexity of the proposed problem in
model (2), if the same solution is obtained for two values of parameter ¢ (for example, t,
and 1) then it is available for all values of ¢ € [#1, ,]. In this case, it is not necessary to
solve model (2) for all values of 7. In this way, the analyst’s role is reduced to determining
those interval values of parameter ¢ that obtain the same estimation for common weights.

After that, when these intervals are defined, composite indicator values are obtained for
each unit i, using estimated common weights for each value of parameter ¢t (CI*(¢),)
through the following formulation:
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m

CI(r), = > o (1);-I; Vie{l,2,...n},

=

where w*(t); is the estimated weight of the indicator j for a concrete value of parameter .
Finally, the global composite indicator value with common weights in the best scenario
for one unit i, is equal to the mean value of CI*(¢);:

> CI(1);
GCI; = —nw (3)
n;
where n, is the number of parameter ¢ values with different estimations of common
weights.

When all units have been evaluated under the best scenario, the analyst must determine
the global composite indicator for the worst possible scenario using a procedure similar to
the above one. For this, it is first necessary to obtain the composite indicator for each unit
using the worst set of weights (denoted by CI-;). To obtain this composite indicator values,
the following linear programming problem is used:

m
j=

.
s.t. ZU)*U Ihjzl Vh€{1727...,n}’
=
(U*UZO VjE{l,Z,...,m}

where ws+; represents the worst possible weight that can be assigned in the case of unit i to
indicator j.

In this case, specific weights accorded to each initial indicator for each unit are
endogenously determined considering its relative weaknesses. Specifically, the above
model assigns a greater weight to those indicators in which the evaluated units show a
worse relative situation. The scale for the composite indicators is established, inserting two
additional constraints. The first constraint states that all units in the set have a resulting
composite indicator greater than one when applying the optimal weights for the evaluated
unit. The second constraint limits the weights to non-negative values. In this way, the
composite indicator values have a lower bound such that CI; > 1.

When the values of Cl+; have been obtained, we proceed to the estimation of common
weights in a manner such that the resulting composite indicator is as close as possible to the
anti-ideal point defining the CI+; obtained for each unit. These estimations are solved in this
case using the following linear programming problem with parameter ¢, whose objective
function allows us to explore different sets of common weights that minimise the maximal
and the mean deviation in both:

7

Min t~}l~;d,-+(1—t)-z

S.t. Z(D*jllj—dlzcl*, Vie{l,Z,...,n}
Jj=1

di—z<0 Vie{l,2,..,n} ’
w; >0 Vje{l,2,...,m}

z>0

4i>0 Vie{l,2,.. . n}

where +; is the common weight estimated for indicator j in the worst scenario.
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Using this model, we then identify the interval values of the parameter ¢ obtaining the
same estimation for common weights. Then utilizing obtained estimations, we define the
composite indicator value for each value of parameter ¢ in the worst-case scenario in the
following way:

CL(1); =Y w.(t);-I; Vie{l,2,...,n}.
j=1

Thus, global composite indicator values that evaluate the situation of each unit with
common weights in the worst scenario (denoted like GCI+;) are equal to the mean value of
CI*(Z‘),‘Z

> CL(1);
GCL; = ——
n;

At this point, obtained global composite indicators allow the analysis of the situation of
each unit depending on its position in each scenario, for which the analyst must obtain two
rankings of the unit set using composite indicator values. Given that weights are obtained
endogenously and the reference values used, global composite indicators allow the analysis
of the situation of each unit depending of its relative strengths (in the best scenario) or
weaknesses (in the worst scenario). Thus, the analyst is able to carry out a more realistic
analysis of the situation of each unit, observing its positions in the rankings and position
variation of a scenario relative to others.

Analytical and graphical instruments can be used when the analyst studies differences
between rankings. One analytical instrument is the Spearmann Rho Coefficient. This
coefficient quantifies linear association between the two rankings using the ranges or
ordinal number that each unit presents, so that it can be calculated in the following way:

-

6-> [R(S;) — R(1S.)]*
1

n-(n?-1) ’

1

p=1-

where R(CI}) = range or ordinal number associated to unit i in the best scenario ranking;
R(CI:;) = range or ordinal number associated to unit i in the worst scenario ranking.

When this coefficient has a value close to one, the better and worse ranges of the
compared rankings have a tendency to be paired off. Otherwise, the greater ranges of one
ranking are paired off with the worst ranges of the other or vice versa when the coefficient
is close to —1. Furthermore, the analyst can observe the absolute value of position dif-
ferences on average for each unit to quantify the existing differences between compared
rankings.

In the case of the graphical instrument, the analyst can create a bar graph, in which bars
represent the position of each unit in each ranking. This graphic allows one to easily
visualize the stability or instability grade of the results obtained in each scenario.

Although the above global composite indicators enable one to carry out a more realistic
analysis, it is not always possible to extract general conclusions when the situation of a unit
set is analysed using both rankings simultaneously. This is true above all when the ana-
lysed set is composed of a high number of units. It is easier to comparatively analyse all
units using only one ranking that allows the consideration of strengths and weaknesses. For
this, our objective is to define a consensus composite indicator that provides a global vision
using the information of the global composite indicators that were previously obtained.
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In a first step, given that global composite indicators are measured using a different
scale, we proceed to normalize them using their maximum and minimum values through
the following ratios:

GCI; — GCI; GCL,; — GCL yyin
NGCI} = ————_mn_ NGCL,; =
I aqcr,, —GCr, GCL max — GCL tin

In this way, a normalized value close to one indicates that the unit is better placed in the
corresponding scenario. Otherwise, if the normalized value is near to zero it represents a
worse situation for the unit.

When global composite indicator values have been normalized, the Consensus Global
Composite Indicator (CGCI;) for each unit is obtained using the following combination:

GCI' — GCT;, GCIL,; — GCL; min

CGCL = - ——L ——min 4 (] _}). 0< A<,
i GCI —GCI;;MH ) GeL. —cer,,. con0sis

This combination allows the obtaining of composite indicators in a manner such that a
normalization method is not required. In this way, this composite indicator is less sub-
jective and is constructed using common weights that allow discriminating among all
analysed units, providing a global vision of the situation of each unit. For all these reasons,
the consensus global composite indicator enables the fixed objectives in this paper.

Now that this new methodology of obtaining composite indicators has been defined, in
the following section we apply it to illustrate how it should be used.

3 The Best-Worst Global Evaluation Approach: An Application
3.1 The Model

After defining the model from a theoretical point of view, this section describes its
practical application in the context of wellbeing indicators, considering gender as a specific
issue.

Regarding gender indicators, there has in recent years been a tendency to analyse
women and men in separate ways, as is reflected in the literature (Klasen 2006; Dijkstra
2006; Berenguer and Verdier-Chouchane 2008) and in the forums (2nd Global Forum on
Gender Statistics, held in Ghana in January 2009). Thus, the first of the empirical issues in
the proposal we have made was to develop an index for men and another for women, thus
capturing the peculiarities of each segment in isolation and to avoid possible deviations
from the aggregation of groups with specific features and distinct characteristics.

The second aspect to consider was the choice of components or initial indicators that
would make up the composite indicator. As mentioned in Sect. 2, this is a controversial
issue, as there is no consensus on the variables regarding what may be more appropriate for
capturing all the features needed to measure wellbeing (McGillivray 1991; Kelley 1991;
Anand and Sen 1992; Ravallion 1997). Where the concept is complex and has no clearly
defined boundaries, so is its measurement. For this work, therefore, the primary objective
of which is to provide a novel method of analysis, we chose those components for which
there is a greater consensus on an international level: health status, educational level and
standards of living because they are considered to be the main dimensions on Human
Development (UNDP 1990; Neumayer 2001; Bardhan and Klansen 1999; etc.). However,
this paper will be complemented by future works that take into account a possible
expansion of the areas to be considered.
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The variables used were: life expectancy at birth, combined gross enrolment rate in
primary, secondary and tertiary education and estimated earned income,' as proposed by
the UN definition of the HDI. The statistical source used for the development of the
database was the UNDP Report 2007-2008, and the data refer to 2005.

Finally, with respect to the sample, countries of the EU were selected as the sample set;
the EU is a set of areas that have their own characteristics despite the integration of a
common area.

The goal of the work is, by following these guidelines, to construct a different consensus
global composite indicator for both men and women. Thus, using the methodology, we
analyse the wellbeing of each group separately.

3.2 Results

The first case to consider is that of men for the stage which has been described as “the
best”. So, applying to the 27 selected countries the models (1), (2) and (3) in successive
phases, we obtain the results shown in Table 2.

Although the whole set of countries can be compared using GCI, ten of them could not
be compared using the model (1), due to the fact that they presented the same uniform
score of CI;. This indicates that the proposed methodology provides a higher discrimi-
natory power and solves the problem of equality in the efficiency of the traditional DEA
models.

Table 2 also shows the different intervals of the parameter t (0 < ¢ < 1) for which it has
the same estimation of the same common weights, so that each country gets the value of
the indicator.

Apart from possible problems arising from the quality of the initial components, the
composite indicator obtained provides a useful instrument that synthesizes the information
provided by each of the variables, overcoming constraints on subjectivity in assigning
weights to them. Following the same methodology, Table 3 shows the situation regarding
the second scenario considered: “the worst”. It reflects both the possible values of the
composite indicator based on the values assigned to the parameter t and the value of the
global index. This allows the establishment of a new ranking based on GClx;.

Given the manner in which weights are assigned to each scenario, the respective global
evaluation indicators allow an overall assessment of each country according to its strengths
or weaknesses. Although these measures would allow a more realistic analysis, it is
complicated to consider multiple orders simultaneously; thus, it is interesting to use a
single indicator to agree on both scenarios. Based on the overall summary of each scenario,
to avoid the differences due to the scales, the indicators have been standardized according
to their maximum and minimum values. With regard to the value of 4, if decision-makers
or analysts have no particular preference, A = 0.5 seems to be a fairly neutral choice (Zhou
et al. 2007). The values of the consensus global composite indicator for males are shown in
Table 4.

The best ranking positions correspond to two types of situations. On the one hand, we
find those countries that show high values for all variables considered, such as the Neth-
erlands. Moreover, we find countries like Sweden, Spain or Greece whose good position in

' Due to the scarcity of data on income disaggregated by sex, it is an estimate of the income received by
men and women from data on non-agricultural wages for women and men, the percentage of women and
men in the economically active population, the total male and female population and GDP per capita (see the
technical note in UNDP Report 2007-2008).

@ Springer



A Gender Wellbeing Composite Indicator 487

Table 2 Development composite indicator for men (best scenario)

Country CI; CI*(2); GCI?

0-0.44  0.45-0.55 0.560  0.570  0.58-0.59 0.6-1

Austria 1.000  0.972 0.966 0980 0980  0.980 0980  0.976
Belgium 1.000  0.968 0.957 0970 0970  0.973 0980  0.969
Bulgary 0.890  0.854 0.874 0.880  0.880  0.887 0.890  0.878
Cyprus 0980  0.944 0.968 0980 0980  0.977 0960  0.967
Czeck Republic 0930  0.908 0.918 0930 0930  0.930 0920 0.923
Denmark 1.000 0971 0.954 0960 0960  0.971 0990  0.968
Estonia 0.870  0.828 0.827 0.840  0.840  0.842 0.850  0.837
Finland 0.990  0.969 0.955 0970 0970  0.972 0980  0.968
France 0990 0974 0.968 0980 0980  0.983 0990 0978
Germany 0980  0.963 0.962 0970 0970  0.976 0970  0.970
Greece 0990 0972 0.969 0980  0.980  0.985 0.990  0.980
Hungary 0.890  0.866 0.869 0.880  0.880  0.883 0.890  0.877
Ireland 1.000  0.975 0.960 0970 0970  0.976 0990 0974
Italy 1.000 0975 0.975 0.990 0990  0.988 0980  0.982
Latvia 0.860  0.832 0.840 0.850  0.850  0.853 0.860  0.847
Lithuania 0.880  0.842 0.845 0.850  0.850  0.860 0.870  0.854
Luxemburg 1.000  0.952 0.952 0.960 0960  0.964 0960  0.958
Malta 0980  0.949 0.970 0980 0980  0.981 0970 0971
Netherlands 1.000  0.986 0.971 0980 0980  0.988 1.000  0.985
Poland 0910 0.882 0.897 0910 0910 0910 0910  0.902
Portugal 0950 0.932 0.941 0950 0950  0.954 0.950  0.947
Romania 0.870  0.836 0.864 0.870 0870  0.874 0.870  0.864
Slovakia 0.900  0.869 0.888 0.900  0.900  0.899 0.890  0.890
Slovenia 0950  0.928 0.930 0940 0940  0.944 0.950  0.938
Spain 1.000  0.981 0.975 0.990 0990  0.990 1.000  0.986
Sweden 1.000  0.987 0.989 1.000 1.000 1.003 1.000  0.997
United Kingdom 1.000  0.973 0.969 0980 0980  0.982 0980  0.977

the ranking is due not only to the good values of each of its components but also to proper
balance between them.

On the other hand, countries such as those in Eastern Europe (Estonia, Latvia, Lithuania
or Romania) occupy the lowest ranks, mainly due to lower values in their health and
standard of living components, although educational indicators are not as low for these
countries.

To show the stability and the possible influence of the parameter A on these results, we
obtain the value of a consensus global composite indicator repeatedly for discrete values of
the parameter A such that 0 < A < 1. A practical way to make this is to generate a
sequence of equidistant values in the interval [0,1] starting with 4 = 0 and with steps of
0.01 up to 1.

Thus, the position of each country in the ranking corresponding to each indicator is
shown in Fig. 1.
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Table 3 Development composite indicator for men (worst scenario)

Country Cl; CIL(2); GClI;

0-0.51 0.52-0.54 0.55-0.64 0.65-0.66 0.67-1

Austria 1.139 1.164 1.152 1.139 1.139 1.139 1.147
Belgium 1.14 1.176 1.159 1.14 1.14 1.14 1.151
Bulgary 1.012 1.051 1.041 1.029 1.03 1.029 1.036
Cyprus 1.026 1.081 1.088 1.098 1.099 1.098 1.093
Czech Republic 1.069 1.079 1.074 1.069 1.069 1.069 1.072
Denmark 1.152 1.204 1.18 1.152 1.152 1.152 1.168
Estonia 1 1.045 1.024 0.999 1 0.999 1.013
Finland 1.15 1.198 1.176 1.15 1.15 1.15 1.165
France 1.149 1.183 1.167 1.149 1.149 1.149 1.159
Germany 1.127 1.143 1.135 1.127 1.127 1.127 1.132
Greece 1.159 1.201 1.182 1.159 1.159 1.159 1.172
Hungary 1.037 1.072 1.055 1.037 1.037 1.037 1.048
Ireland 1.154 1.202 1.18 1.154 1.155 1.154 1.169
Italy 1.138 1.152 1.145 1.138 1.138 1.138 1.142
Latvia 1.001 1.035 1.019 1.002 1.002 1.002 1.012
Lithuania 1.009 1.062 1.042 1.018 1.018 1.018 1.032
Luxemburg 1.106 1.113 1.109 1.106 1.106 1.106 1.108
Malta 1.08 1.106 1.108 1.113 1.113 1.113 1.111
Netherlands 1.168 1.215 1.193 1.168 1.168 1.168 1.182
Poland 1.056 1.077 1.067 1.056 1.056 1.053 1.062
Portugal 1.105 1.124 1.114 1.105 1.105 1.105 1.11
Romania 1 1.002 1 0.999 1 0.999 1
Slovakia 1.026 1.03 1.028 1.027 1.027 1.027 1.028
Slovenia 1.103 1.134 1.12 1.103 1.103 1.103 1.113
Spain 1.159 1.193 1.177 1.159 1.159 1.159 1.17
Sweden 1.16 1.178 1.169 1.16 1.16 1.16 1.165
United Kindom 1.138 1.159 1.149 1.138 1.139 1.138 1.145

Most countries maintain their position while the parameter value varies. The countries
that show greater volatility are Italy and Sweden, which improve their position, and
Denmark, for which this has a negative effect. The higher the parameter value, the less
weight the global worse-case indicators have. In this case, the weighting of the education
variable is higher so that the positions of those countries with a high enrolment rate are
negatively affected. By contrast, the weight of the global indicator for the best scenario
increases with A. In this scenario, the life expectancy variable is the main strength of the
countries whose positions improve.

Following the same procedure as for men, we get the consensus global composite indi-
cator for women (Tables 5 and 6). The values obtained for A = 0.5 are shown in Table 7.

The countries that occupy the top positions in the female case are France and Spain.
Both countries have above-average values in the three components and are leaders in life
expectancy, which also receives the highest weighting in both scenarios. The last positions
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Table 4 Men consensus global

composite indicator Country NGCI* NGCl; CGCI; Ranking
Austria 0.8685 0.8048 0.8367 11
Belgium 0.8265 0.8298 0.8282 12
Bulgary 0.2556 0.1963 0.2260 23
Cyprus 0.8128 0.5087 0.6607 16
Czech Republic 0.5365 0.3950 0.4658 19
Denmark 0.8212 0.9205 0.8709 7
Estonia 0.0000 0.0725 0.0362 27
Finland 0.8235 0.9046 0.8641 8
France 0.8839 0.8752 0.8795 6
Germany 0.8324 0.7231 0.7778 13
Greece 0.8949 0.9455 0.9202 4
Hungary 0.2515 0.2599 0.2557 21
Ireland 0.8560 0.9273 0.8917 5
Italy 0.9096 0.7799 0.8447 9
Latvia 0.0618 0.0646 0.0632 26
Lithuania 0.1069 0.1735 0.1402 24
Luxemburg 0.7604 0.5915 0.6759 15
Malta 0.8400 0.6063 0.7231 14
Netherlands 0.9273 1.0000 0.9636 1
Poland 0.4052 0.3416 0.3734 20
Portugal 0.6886 0.6050 0.6468 17
Romania 0.1698 0.0000 0.0849 25
Slovakia 0.3301 0.1510 0.2405 22
Slovenia 0.6335 0.6186 0.6261 18
Spain 0.9318 0.9308 0.9313 3
Sweden 1.0000 0.9070 0.9535 2

United Kingdom 0.8800 0.7946 0.8373 10

are again filled by countries in Eastern Europe (Romania, Bulgaria, Hungary, Estonia,
Slovakia, Latvia and Lithuania) which had the lowest levels, even among women, in the
components of the composite indicator.

Studying the stability, the results show less variation in the case of women than of men,
as we can see in Fig. 2.

Thus, countries remain at approximately the same position in the higher and lower
ranks. Denmark is the only country that changes significantly (six positions); the rest do not
change their rankings by more than three positions. Denmark presents disparate positions
in the initial components, making it fall in the rankings while the value of the parameter 1
increases. If we focused on the health component, it would occupy 18th place in the
ranking. If we prioritised the educational variable, it would occupy the first place and if we
prioritised income, second. The weight of education and income variables increases in the
best scenario, which is more relevant with increasing 4. This makes the country gradually
improve its position in the rankings.

On the contrary, as in the case of men, the countries with little or no change in their
positions were mainly those with a more balanced distribution among their components.
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Table 5 Development compos-

ite indicator for women (best Country CL* CI*(0); GCL*
scenario) 0-0.16 0.17-0.79  0.8-1
Austria 0.980 0974 0.981 0977 0977
Belgium 0.977 0977 0.986 0972 0978
Bulgary 0911  0.889 0.895 0.908 0.898
Cyprus 0.972  0.949 0.954 0.969  0.957
Czech Republic 0.943  0.927 0.934 0.940 0.934
Denmark 1.000 0.977 0.986 0952 0972
Estonia 0.940 0917 0.926 0913 0919
Finland 1.000  0.993 1.000 0.975  0.990
France 1.000  1.000 1.000 0.995 1.000
Germany 0.976  0.967 0.973 0972 0971
Greece 0.977  0.967 0.976 0.962 0.968
Hungary 0.919 0915 0.923 0915 0918
ITreland 0.981 0972 0.981 0.962 0972
Italy 0.992 0.984 0.992 0.989 0.988
Latvia 0.935 0919 0.928 0919 0922
Lithuania 0.941  0.928 0.936 0.927  0.930
Luxemburg 0.971  0.959 0.965 0.968 0.964
Malta 0.967 0.944 0.950 0.964 0953
Netherlands 0.979 0.978 0.986 0.968 0.977
Poland 0.947 0934 0.942 0.944  0.940
Portugal 0.965 0.957 0.965 0.962 0.961
Romania 0.902 0.879 0.885 0.899 0.888
Slovakia 0.933 0912 0.918 0.930 0.920
Slovenia 0.972  0.967 0.976 0.964  0.969
Spain 1.000  0.999 1.000 0.996 1.000
Sweden 1.000  0.997 1.000 0.983  0.995
United Kingdom  0.976  0.974 0.982 0.965 0974

The results are related to previous findings (Malberg and Obersteiner 2001; PNUD
2007-2008). The new measure is comparable and highly correlated with the HDI, espe-
cially in men case. This is consistent with some previous analysis that the authors has
carried out. The HDI, as other indicators, measures the wellbeing for both sexes, without
distinction between men and women. However, when the characteristics of men and
women are studied separately, in many cases, the male results are closer to the results
obtained with general indicators than the women ones. This indicates that they reflect the
underlying androcentric perspective in defining the very concept of wellbeing, which
ignores variables which are significantly important in women situation (Dominguez-Ser-
rano 2009).

There are some countries which position in the ranking is different from the one
obtained with HDI. That is the case, for example, of Greece (men ranking) or Ireland
(women ranking) that get a better position with the proposed composite indicator. The
superiority of the new measure is based on the fact that the weights assumed for the
component indicators, as a result of an optimization process, are less arbitrary and
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Table 6 Development composite indicator for women (worst scenario)

Country Cl; CIL(2); GClI;

0-0.43 0.44-0.5 0.51-0.52 0.53-0.67 0.68-1

Austria 1.087 1.105 1.09 1.087 1.087 1.087 1.091
Belgium 1.082 1.112 1.087 1.082 1.082 1.082 1.089
Bulgary 1 1.013 1.011 1.01 1.01 1.01 1.011
Cyprus 1 1.059 1.075 1.077 1.078 1.078 1.073
Czech Republic 1.046 1.05 1.047 1.046 1.046 1.046 1.047
Denmark 1.059 1.119 1.07 1.059 1.059 1.059 1.073
Estonia 1.015 1.064 1.024 1.015 1.015 1.015 1.027
Finland 1.084 1.134 1.093 1.084 1.084 1.084 1.096
France 1.107 1.137 1.112 1.107 1.107 1.107 1.114
Germany 1.082 1.086 1.083 1.081 1.082 1.082 1.083
Greece 1.07 1.112 1.077 1.07 1.07 1.07 1.08
Hungary 1.018 1.051 1.024 1.018 1.018 1.018 1.026
Ireland 1.07 1.115 1.078 1.07 1.07 1.07 1.08
Italy 1.1 1.116 1.103 1.1 1.1 1.1 1.104
Latvia 1.022 1.064 1.03 1.022 1.022 1.022 1.032
Lithuania 1.031 1.072 1.039 1.031 1.031 1.031 1.041
Luxemburg 1.076 1.076 1.077 1.076 1.076 1.076 1.076
Malta 1.031 1.063 1.071 1.072 1.072 1.072 1.07
Netherlands 1.076 1.11 1.082 1.076 1.076 1.076 1.084
Poland 1.05 1.071 1.054 1.05 1.05 1.05 1.055
Portugal 1.07 1.092 1.074 1.07 1.07 1.07 1.075
Romania 1 1 1 0.999 1 1 1
Slovakia 1.015 1.03 1.033 1.034 1.034 1.034 1.033
Slovenia 1.072 1.109 1.079 1.072 1.072 1.072 1.081
Spain 1.108 1.143 1.114 1.108 1.108 1.108 1.116
Sweden 1.093 1.129 1.1 1.093 1.093 1.093 1.102
United Kingdom 1.074 1.103 1.079 1.074 1.074 1.074 1.081

contestable than the ones assumed in other indexes which weights are based on subjective
decisions.

This is a good feature in order to use it as evaluation and analysis instrument to help
make political decisions, i.e., resource allocation or benchmarking practices. Depending on
the objective, the policy-maker would be interested in using a weaker or stronger criterion
to determine the ranking. Thus, the parameter 1 may be amended to obtain the global
consensus composite indicator prioritizing the strengths or weaknesses.

4 Conclusions
In this paper we study wellbeing measurements with a gender perspective. In this field,

composite indicators have been widely accepted as a multidimensional measure and a
useful tool for performance monitoring, policy analysis, benchmarking, etc. to counteract
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Fig. 1 Stability of CGCI for men

limitations of the wellbeing composite indicator from a gender perspective, we have
defined a new composite indicator that shows and evaluates women’s and men’s situations
separately. Thus, our objective is to analyse and compare the situation of each one without
measuring disparities in a direct way.

To construct this composite indicator, in this paper we have proposed a linear pro-
gramming problem that defines the best-worst global evaluation approach. This method-
ology is a combination of the global efficiency approach (Despotis 2002, 2005) and the
linear programming problems proposed by Zhou et al. (2007).

The proposed methodology yields composite indicators using a common and unique
weight set such that its values enable the discrimination between units and provide a global
vision of each one without using only the most favourable evaluation. By contrast, the
proposed approach uses two sets of common weights that are the most and the least
favourable for the units. Compared with previous studies, on the one hand, this approach
does not require prior knowledge of the weights for initial indicators, which can be gen-
erated endogenously by solving linear programming models. On the other hand, a nor-
malization method is not required to obtain the composite indicator. Thus, the obtained
composite indicator is less subjective than others. Also, this new approach aids in
improving the discriminating power of traditional DEA models, so that all units are fully
ranked.

The main advantages of this approach is, compared with traditional DEA models, that
composite indicators based on common weights are more comparable with those obtained
by international organizations using equal weights. Furthermore, the global composite
indicators are additional instruments that allow the analysis of each unit’s situation
depending on its relative strengths (in the best-case scenario) or weaknesses (in the worst-
case scenario). Thus, the analyst is able to carry out a more realistic analysis of the
situation of each unit by observing its positions in the rankings and the variation of the
position in both scenarios.
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Table 7 women consensus glo-

bal composite indicator Country NGCI; NGClI:; CGCI; Ranking

Austria 0.7852 0.7855 0.7854

Belgium 0.7954 0.7632 0.7793

Bulgary 0.0879 0.0968 0.0923 26
Cyprus 0.6105 0.6317 0.6211 17
Czech Republic 0.4048 0.4039 0.4043 20
Denmark 0.7375 0.6319 0.6847 14
Estonia 0.2731 0.2339 0.2535 24
Finland 0.8940 0.8266 0.8603 5
France 1.0000 0.9788 0.9894

Germany 0.7276 0.7110 0.7193 10
Greece 0.7042 0.6869 0.6955 13
Hungary 0.2641 0.2242 0.2442 25
Ireland 0.7360 0.6922 0.7141 11
Italy 0.8811 0.8935 0.8873 4
Latvia 0.3009 0.2775 0.2892 22
Lithuania 0.3737 0.3530 0.3634 21
Luxemburg 0.6683 0.6574 0.6628 15
Malta 0.5689 0.6042 0.5866 18
Netherlands 0.7840 0.7253 0.7546 8
Poland 0.4585 0.4728 0.4657 19
Portugal 0.6431 0.6452 0.6442 16
Romania 0.0000 0.0000 0.0000 27
Slovakia 0.2797 0.2859 0.2828 23
Slovenia 0.7117 0.6981 0.7049 12
Spain 0.9899 1.0000 0.9950 1
Sweden 0.9410 0.8760 0.9085

United Kingdom 0.7553 0.6932 0.7243

The proposed approach has been applied to developing composite indicators for
modelling wellbeing with a gender perspective in the case of EU member countries. For all
of them, we have obtained a consensus global composite indicator using the same com-
ponents of the HDI indicator. The descriptive analysis of the results offers a guide for how
this new methodology must be applied in practice, establishing the role of the analyst in
each case. Also, we have defined a graphical instrument to analyse the stability of values of
the composite indicator. This instrument can be used to identify unstable countries and,
using weight sets, to determine the causes of this situation.

Nevertheless, as we have pointed out above, it is necessary to work on some issues
related to the measure proposed. In further papers we will focus on new wellbeing com-
ponents in the initial indicator system in order to obtain a multidimensional evaluation. On
the other hand, the best-worst global evaluation approach should be refined to simplify the
formulation of the global consensus composite indicator. Also, new tools that help to
interpret the composite indicator values would be defined. Thus, a review of the literature
shows that most studies present a theoretical definition of the composite indicator, but do
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Fig. 2 Stability of CGCI for women

not use it. In recent decades, there has been an increasing interest in the scientific aspects of
developing indicators, however, the integration of these indicators into actual policy-
making is only beginning to be addressed. It will thus be a need for further empirical
studies so as to cover this gap.

References

Anand, S., & Sen, A. (1992). Human development index: Methodology and measurement. New York:
PNUD.

Bardhan, K., & Klasen, S. (1999). On UNDP's revisions to the Gender-Related Development Index,
Working paper, http://hdr.undp.org/en/reports/global/hdr1999/papers/undp-revisions-gender-related.
pdf (23 April 2008).

Beck, T. (1994). Using gender-sensitive indicators: A reference manual for governments and other stake-
holders. United Kingdom: Commonwealth Secretariat.

Bérenguer, V., & Verdier-Chouchane, A. (2008, September). From gender equality to Women's quality-of-
life index. In: Paper presented at the annual conference of human development and capabity associ-
ation, New Delhi.

Boulding, E., Nuss, S., Carson, D., & Greenstein, M. (1976). Handbook of international data on women.
New York: Wiley.

Bradbury, M. E., & Rouse, P. (2002). An application of data envelopment analysis to the evaluation of audit
risk. ABACUS, 38(2), 263-279.

Cherchye, L. & Kuosmanen, T. (2002). Benchmarking sustainable development: A synthetic meta-index
approach. Working paper.

Cherchye, L., Moesen, W., & Puyenbroeck, T. (2003). Legitimately diverse, yet comparable: On synthes-
ising social inclusion performance in the EU. CES Discussion paper series nr. 03.01 (KU Leuven).

Cherchye, L., Moesen, W., Rogge, N., & Puyenbroeck, T. (2006). Creating composite indicators with DEA
and robustness analysis: The case of the technology achievement index. Italy: Joint Research Centre,
European Commission.

Cherchye, L., Moesen, W., Rogge, N., & Puyenbroeck, T. (2007). An introduction to ‘benefit of the doubt’
composite indicators. Social Indicators Research, 82(1), 111-145.

@ Springer


http://hdr.undp.org/en/reports/global/hdr1999/papers/undp-revisions-gender-related.pdf
http://hdr.undp.org/en/reports/global/hdr1999/papers/undp-revisions-gender-related.pdf

A Gender Wellbeing Composite Indicator 495

Despotis, D. K. (2002). Improving the discriminating power of DEA: Focus on globally efficient units.
Journal of the Operational Research Society, 53, 314-323.

Despotis, D. K. (2005). A reassessment of the human development index via data envelopment analysis.
Journal of the Operational Research Society, 56, 969-980.

Dijkstra, G. (2002). A larger pie through a fare share? Gender equality and economic performance,
Working paper 315. The Netherlands: Institute of Social Studies.

Dijkstra, G. (2006). Towards a fresh start in measuring gender equality: A contribution to the debate.
Journal of Human Development, 7(2), 275-283.

Dijkstra, G., & Hammer, L. (2000). Measuring socioeconomic gender inequality: Toward an alternative to
the UNDP gender-related development index. Feminist Economics, 6(2), 41-75.

Dominguez, R., & Guijarro, M. (2005, March). Desigualdad de genero y crecimiento economico en Espaiia.
Un andlisis de convergencia provincial, 1955-1999. In: Paper presented at the Jornadas “El bienestar y
los niveles de vida en la Espafia contemporanea, Murcia.

Dominguez-Serrano, M. (2009) Género y Bienestar: una propuesta de medicion. Doctoral Thesis, Pablo de
Olavide University.

Forsythe, N., Korzeniewicz, R. P., & Durrant, V. (2000). Gender inequality and economic growth: A
longitudinal evaluation. Economic Development and Cultural Change, 48(3), 573-617.

Gonzalez-Laxe, F. & Castillo, J. L. (2007, July). A port competitiveness indicator through the multicriteria
decision method PROMETHEE. A practical implementation to the Spanish Port Syste. In: Paper
presented at the annual conference of the International Association of Maritime Economist (IAME).

Kelley, A. (1991). The Human Development Index: Handle with care. Population and Development Review,
17(2), 315-324.

Klasen, S. (2006). UNDP’s gender-related measures: Some conceptual problems and possible solutions.
Journal of Human Development, 7(2), 243-274.

Mahlberg, B., & Obersteiner, M. (2001). Remeasuring the HDI by data envelopment analysis, Interim
Report IR-01-069. International Institute for Applied System Analysis.

Martinez, J., & Caird, G. (2004). Gender and regional inequality in human development: The case of Spain.
Feminist Economics, 10(1), 37-64.

Martinez, F., Dominguez, M., & Murias, P. (2005). El Analisis Envolvente de Datos en la Construccion de
Indicadores Sintéticos. Una Aplicacion a las Provincias Espafolas. Estudios de Economia Aplicada,
23, 753-771.

McGillivray, M. (1991). The human developments index: Yet another redundant composite development
indicator? World Development, 19(10), 1461-1468.

McGillivray, M., & White, H. (1993). Measuring development? The UNDP’s Human Development Index.
Journal of International Development, 5, 183-192.

Messer, L., Laraira, B., Kaufman, J., Eyster, J., Holzman, C., Culhane, J., et al. (2006). The development of
a standardized Neighborhood Deprivation Index. Journal of Urban Health: Bulletin of the New York
Academy of Medicine, 83(6), 1041-1062.

Mohiuddin, Y. (1995). Country rankings by the status of women index. The Pakistan Development Review,
34(4), 1025-1039.

Morris, M. D. (1979). Measuring the condition of the World’s poor: The physical quality of life index.
Pergamon Policy Studies, 42, 20-56.

Munda, G. (2005). Measuring sustainability: A multi-criterion framework. Environment, Development and
Sustainability, 7, 117-134.

Munda, G., & Nardo, M. (2007). Noncompensatory/nonlinear composite indicators for ranking countries: A
defensible setting. Applied Economics, 99999(1), 1-11.

Murias, P., de Miguel, C., & Rodriguez, D. (2007). A composite indicator for university quality assessment:
The case of Spanish higher education system. Social Indicator Research, 89(1), 129-146.

Murias, P., Martinez, F., & de Miguel, C. (2006). An economic wellbeing index for the Spanish provinces:
A data envelopment analysis approach. Social Indicator Research, 77, 395-417.

Nardo, M., Saisana, M., Saltelli, A., & Tarantola, S. (2005b). Tools for composite indicators building.
Institute for the Protection and Security of the Citizen, European Commission.

Nardo, M., Saisana, M., Saltelli, A., Tarantola, S., Hoffman, A., & Giovannini, E. (2005a) Handbook on
constructing composite indicators: Methodology and user guide, Working Papers. OECD Statistics.

Neumayer, E. (2001). The Human Development Index and sustainability: A constructive proposal. Eco-
logical Economics, 39, 101-114.

Oakley, A. (1991). Sex, gender and society: Towards a new society. London: Ashgate Pub Co.

OECD Development Center. (2008). The social institutions and gender index. OECD.

Ogwang, T., & Abdou, A. (2003). The choice of principal variables for computing some measures of human
well-being. Social Indicators Research, 64, 139-152.

@ Springer



496 M. Dominguez-Serrano, F. J. Blancas

ONU. (1995). IV Conferencia Mundial sobre la Mujer. Dissertation, ONU, Beijing.

PNUD. (1995 and 2007-08). Informe sobre el Desarrollo Humano. New York: Oxford University Press.

Ramzan, N., Degenkolbe, S., & Witt, W. (2008). Evaluating and improving environmental performance of
HC’s recovery system: A case study of distillation unit. Chemical Engineering Journal, 140, 201-213.

Ravallion, M. (1997). Good and bad growth: The Human Development Reports. World Development, 25(5),
631-638.

Saisana, M., & Tarantola, S. (2002). State-of-the-art report on current methodologies and practices for
composite indicator development. Joint Research Centre, European Commission.

Social Watch. (2000). Social Watch Annual Report 1999. (http://www.socialwatch.org/en/informelmpreso/
TablaDeContenidos1999.htm) (03 Feb 2008).

Srinivasan, R. N. (1994). Human development: A new paradigm or reinvention of the Wheel? American
Economics Review, 84(2), 232-237.

UNDP. (1990). Human development report. New York: Oxford University Press.

Vyas, S., & Kumaranayake, L. (2006). Constructing socio-economic status indices: How to use principal
components analysis. Health Policy and Planning, 21, 459-468.

White, H. (1997). Patterns of gender discrimination: An examination of the UNDP’s Gender Development
Index. The Hague: Mimeo. Institute of Social Studies.

World Economic Forum. (2006). The global gender gap report. Geneva: The World Economic Forum.

Zarzosa, P. (dir.), Molpeceres, M. M., Pérez, A., Prada, M. D., Prieto, M. M., Rodriguez, C., & Zarzosa, F.
(2005). La Calidad de Vida en los Municipios de la Provincia de Valladolid. Valladolid: Diputacion
Provincial de Valladolid.

Zhou, P., Ang, K. L., & Poh, A. (2007). A mathematical programming approach to constructing composite
indicators. Ecological Economics, 62(2), 291-297.

@ Springer


http://www.socialwatch.org/en/informeImpreso/TablaDeContenidos1999.htm
http://www.socialwatch.org/en/informeImpreso/TablaDeContenidos1999.htm

	A Gender Wellbeing Composite Indicator: The Best-Worst Global Evaluation Approach
	Abstract
	Introduction
	A New Methodology to Obtain Composite Indicators: The Best-Worst Global Evaluation Approach
	The Best-Worst Global Evaluation Approach: An Application
	The Model
	Results

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


