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Abstract 

This paper aims at providing measures of inequality in personal well-being in the 26 European 
countries covered by the EU SILC database in 2006, using a multidimensional approach. This 
entails addressing various crucial questions, which introduce unavoidable levels of arbitrariness, 
regarding the dimensions of well-being, their degree of substitutability and their relative 
importance. In addition, considering inequality in well-being also entails the choice of how to 
measure inequality. We use here a normative approach based on the now classical Atkinson 
(1970) approach, in which the social welfare function (SWF) is defined choosing the size of 
parameter of aversion to well-being inequality (ε). The major distinctive contribution of this paper 
is to consider differences in aversion to inequality among 26 European countries: we estimate this 
heterogeneity using observed tax data and assuming that the principle of absolute equal sacrifice 
inspires the country specific tax structure The empirical outcomes show that the assumptions at 
the basis of the model can be considered plausible for the 26 countries considered. These 
parameters are then used to estimate inequality in multidimensional well-being, approximated by 
three crucial dimension of human life: health, income and education. Results show that the usual 
assumption of homogeneous inequality aversion across countries may be quite misleading in 
describing absolute and relative inequality levels. Sensitivity analyses to changes in the 
assumptions of the degree of substitutability of the attributes and their relative importance provide 
expected results. 
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1. Aims and Scope of the Paper 

The stream of literature initiated with the first conceptualizations of the capability approach (Sen, 1985 and 

1987) has gained a growing importance in the studies about development, inequality and poverty in the past 

two decades. The starting point of the capability approach is that well-being of people not only depends on 

material assets (usually approximated by per capita income or consumption), but is also related to their 

capabilities , i.e., opportunity, to achieve a set of valuable basic (being nourished, literate, clothed, etc.) or 

complex (e.g., being educated, being able to take part in the social, economic and political life) functionings. 

In this sense, capabilities reflect “the substantive freedom [the individual] enjoys to lead the kind of life he or 

she has reason to value” (Sen, 1999, p.87). Functionings are clearly related to the availability of goods and 

income; however, individuals’ capacity to achieve them may vary according to other personal (gender, age, 

individual aptitudes, etc.) and systemic (household conditions, social and economic institutions, etc.) 

features. The kind of relationship between the functionings that individuals include in their well-being may 

indeed magnify (if they are positively correlated) or compensate (if they are not) overall well-being 

differences. These are the conceptual bases which led the United Nations to the definition of the now famed 

Human Development Index (HDI) which combines income, life expectancy and educational achievements  

in order to measure aggregate countries’ development levels and dynamics (UNDP, 2005). When such a 

composite well-being measure can be referred to microeconomic units, it is possible to shift from the study 

of simple aggregate averages to the analysis of the shape and dynamic of well-being distributions across 

individuals. This paper aims at providing measures of inequality in personal well-being in EU countries, 

using a multidimensional approach. This entails addressing various crucial questions, which introduce 

unavoidable levels of arbitrariness, regarding: (a) the choice of the dimensions of well-being; (b) the 

assumptions on their degree of substitutability; (c) the method used to handle the different attributes and to 

render them comparable; and (d) the assignment of their relative importance. In addition, considering 

inequality in well-being also entails the choice of how to measure inequality. A first distinction is usually 

adopted to separate the so-called descriptive (or objective) and normative (or subjective) approaches 

(Kaplow, 2005). The first class of inequality measures (which also includes the earliest indicators, like the 

Gini coefficient) does not imply any assumption on underlying social welfare functions and therefore does 

not contain any value judgment about the degrees of justice and tolerability of given levels of inequality. The 

second ones are computed defining a social welfare function (SWF) which reflects social preferences for 

distributive patterns. The most widely used normative measure of inequality is that proposed by Atkinson 

(1970), in which the SWF is defined choosing the size of parameter of aversion to inequality (ε). The 

Atkinson index (usually calculated for income) measures, in the case of multidimensional well-being, the 

fraction of total well-being  which could be given up with no loss of social welfare if the remainder were to 

be redistributed equally; this clearly depends on the inequality aversion parameter of the society or the 

decision maker. In studies in which well-being and its distribution across time and space are compared, it is a 

common practice to assume this parameter as invariant. This corresponds to assuming identical preferences 

for redistribution across economic systems and over time. Although this choice is clearly dictated by 
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technical reasons, there are no theoretical or empirical arguments to impose such a homogeneity. Conversely, 

an extensive and rapidly expanding literature highlights how aggregate preferences for redistribution are the 

result of many interacting forces which generate strong heterogeneity of aggregate attitudes. A recent review 

of the literature in the field is provided by Alesina and Giuliano (2009), who also propose a general 

framework of theoretical and empirical analysis which simultaneously includes many of the possible 

determinants studied in specific studies. First of all, a large number of factors affects individual attitudes 

towards inequality, including present income levels (Meltzer and Richard, 1981; Persson and Tabellini, 

1995; Alesina and Rodrik, 1994; Ravallion and Lokshin, 2000), expectations about future income and social 

mobility (Benabou and Ok, 2001; Checchi and Filippin, 2003), education (Shingal, 2008; Isaksson and 

Lindskog, 2007), age (Corneo and Gruner, 2002; Meier Jӕger, 2006), gender (Crozon and Gneezy, 2008; 

Andreoni and Vesterlund, 2001; Eckel and Grossman, 1998), professional and employment status (Alesina 

and Gleaser, 2004; Dion, 2009), ideology (Alesina and Fuch-Schuendeln, 2007), perception of fairness 

(Benabou and Tirole, 2006; Alesina and Angeletos, 2005; Rutstrom and Williams, 2000), attitude to act in 

accordance to public values (Corneo and Gruner, 2002), race and ethnic group (Alesina and Gleaser, 2004; 

Luttmer, 2001), personal history (Piketty, 1995; Shingal, 2008), religious beliefs (Tan, 2006; Scheve and 

Stasavage, 2006). Moreover, countries also differ for collective features affecting attitudes towards 

inequality, such as the exposition to macroeconomic experiences (Giuliano and Spilimbergo, 2008), cultural 

norms (Alesina and Gleaser, 2004: Giuliano, 2007), structure of the family (Esping Andersen, 1999; Alesina 

and Giuliano, 2007). Clearly, as economic systems differ strongly both in terms of populations composition 

with respect to individual determinants, and in terms of collective features, remarkable heterogeneity is to be 

expected at societal level. The major distinctive contribution of this paper is to consider differences in 

aversion to inequality between the 26 European countries in the calculation of inequality in multidimensional 

wellbeing. Our sample includes the countries covered by the EU SILC (European Union Survey on Income 

and Living Conditions) database in 2006, i.e., EU-27 countries minus Malta and Romania, plus Island. To 

our knowledge, the only study on inequality (but only in terms of income) with heterogeneous aversion 

parameter is that by Lambert et al. (2003), in which 96 country specific ε are derived as the departure of 

observed objective inequality from an assumed uniform level of subjective inequality (called natural rate of 

subjective inequality). A major problem with our approach is related to the availability of information from 

which deriving inequality aversion parameter for the whole set of European countries. In the absence of a 

European comprehensive surveys from which it is possible to draw, directly or indirectly, the necessary 

information on these aspects, the only possible approach seems that of observing the collective choices in 

terms of redistribution as incorporated in the national fiscal systems, in particular in the progressivity scheme 

of taxation. This means supporting the idea that, in systems in which the majority election rule holds, the 

government choices reveal the prevailing attitudes of the society, at least in the case of the most important 

and sensitive aspects (as taxation schedule). In particular, we rely here on the concept and models of equal 

absolute sacrifice to derive empirically this country-specific parameter. Although this country specific 

inequality aversion is derived from income and tax data, it is possible to consider it a measure of aversion to 
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well-being inequality, due to the fact that income tax are collected in order to redistribute not only income 

(monetary transfers to the poor) but also other crucial dimensions of human well-being (for example through 

the supply of public health, education, housing, etc., services). Of course the approach of deriving inequality 

aversion from taxation schedules has various caveats, discussed in section 2.1. Consistent with existing 

literature and considering the constraints posed by the dataset (European Union Survey on Income and 

Living Conditions – EU SILC), we consider here three well-being dimensions: income, health and education. 

Following Bourguignon (1999), our inequality measure is a multivariate extension of the Atkinson index, 

i.e., we aggregate inequality in the different attributes of well-being in order to obtain a multidimensional 

index. 

The paper is organized as follows. In Section 2 we review the main approaches to the measurement of 

inequality in multidimensional well-being and we describe and discuss the various crucial step and choices 

needed to build the indicator. In particular, we focus on the theoretical bases and assumptions adopted to 

estimate differences in preferences for redistribution among countries (§ 2.1) and on the caveats of the use of 

preferences for redistribution revealed by tax data as representative of actual social preferences (§ 2.2). In 

section 3 we provide empirical estimates of inequality in well-being for all the 26 EU SILC countries in 

2006. This is done describing data sources and constraints and the well-being attributes (§ 3.1), providing 

empirical estimates of the country-variant parameter of inequality aversion (§ 3.2), and presenting outcomes 

in overall inequality and their sensitivity to alterations of the remaining arbitrary parameters, i.e., the degree 

of substitution between attributes and their relative importance (§ 3.3). In section 4 we summarize and sketch 

out some future lines of research. 

 

 

2. Inequality in Well-Being in a Multidimensional Approach  

The view of human well-being as a basically multidimensional concept has by now become widely accepted 

in theoretical and empirical research on inequality and poverty. 

In recent years, there has been a growing consensus in favour of including other dimensions, beyond 

monetary indicators, in analyzing well-being and a broad theoretical literature on the subject of 

multidimensional inequality (Maasoumi, 1986; Tsui, 1995, 1999; Bourguignon, 1999; Bourguignon and 

Chakravarty, 2003; Weymark, 2006; Decancq et al, 2009), mainly based on the conceptualisation of the 

“capability approach” by Sen (1985, 1987), has emerged. 

This shift to a multidimensional view of welfare analysis, however, has not been confined to academic 

research and has extended to policy-oriented analysis. In confirmation of this, since 1990 the United Nations 

Development Programme has brought into question the primacy of GDP per capita as a welfare measure by 

proposing the Human Development Index (HDI), which combines income with life expectancy and 

educational achievement and is now one of the most influent measures of well-being. 

In making the multidimensional welfare analysis operational, the crucial problem is how to summarize 

the multiple dimensions of individuals' (the so-called indexing problem). The main differences between the 
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alternative strategies proposed basically relate to whether each dimension is singularly or jointly 

investigated, and whether or not multidimensionality is collapsed into a summary well-being indicator 

(Brandolini, 2008).  

If it is assumed that the different dimensions of well-being cannot be directly compared, indicators of 

standard of living can be considered in conjunction with information on income distribution, but the analysis 

has to be limited to a one-by-one analysis of each well-being component. According to this item-by-item 

approach, followed among others by Sen (1985) and Fahey, Whelan and Maître (2005), no attempt to reduce 

complexity and to aggregate is made, but the attention is not only limited to the univariate characteristics of 

the different dimensions, but also the cross-correlation patterns. The advantage of this strategy rests on its 

simplicity; however, as the indications on inequality of the different dimensions diverge, its lack of synthesis 

makes it impossible to draw any general conclusion on the overall inequality  

Conversely, all aggregation procedures require the introduction of specific assumptions about the trade-

offs between different dimensions of well-being in the definition of a single index. In this context, a first 

approach consists in specifying a composite index of well-being (thus making the problem unidimensional) 

and then, in a second stage, computing a standard univariate inequality index (Maasoumi, 1986). The second 

approach is to derive multivariate indices of inequality that satisfy some desirable properties and can be 

directly applied to the vectors of attributes (Tsui, 1995; Bourguignon, 1999).  

In this section, we present both these two approaches, focusing mainly on normative multidimensional 

inequality indexes, but first we start from introducing the construction of composite well-being indexes. 

We assume that the domains of well-being that are relevant for the assessment of persons' well-being 

have been identified and that the achievements in all these dimensions are interpersonally comparable. 

Consider that there is a fixed set of individuals (households, regions, countries, etc. ) { } 1,...,=N n (with 

2≥n ) and the set of dimensions of well-being (attributes) is { } 1,...,=K k .  

A distribution of attributes among the population is an n×k real-valued matrix X, with the ij -th element xij 

representing individual i’s quantity of the j-th attribute (with +∈ℝijx ). The i-th row of X is denoted 

{ }1 ,...,=i i ikx x x  and can be interpreted as a well-being vector for individual i, since it summarizes the 

achievement of the individual on all the dimensions considered. Therefore, the indexing problem here 

consists in the search for an appropriate well-being index, S, that maps the well-being bundles xi on the set of 

real numbers ( ( ) : ֏ℝS X X ), so that they can be naturally ordered and used to assess the position of any 

two individuals and the distance between them (Decancq and Lugo, 2008). 

In this analysis, in order to capture the trade-offs between the attributes in a flexible way, we consider a 

wide class of well-being indices belonging to the class of functions showing constant elasticity of 

substitution (CES): 

1/

1

( )

β
β

β
=

 
=  
 
∑

k

i j ij
j

S x w x           [1] 
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The individual well-being index ( )iS xβ is defined as a weighted mean of order β  of the achievements in 

each well-being dimension. The dimension-weights w1, …, wk are equal across individuals and assumed to 

sum up to one. Weights determine how functionings contribute to well-being, and diverse weighting 

structures reflect different views on the relative importance of the attributes (Decancq and Lugo, 2008). 

The parameter β  is related to the degree of substitutability between attributes σ  (with 1/ (1 )σ β= − ) 

and determines the shape of the contours for all pair of attributes. The smaller the β , the smaller is the 

allowed substitutability between dimensions, that is, the more one has to give up of one attribute to get an 

extra unit of a second attribute while keeping the level of well-being constant. Generally, for 1β ≤  (i.e. non-

negative elasticity of substitution) the well-being index is a weakly concave function, which reflects a 

preference for well-being bundles that are more equally distributed. In the limit, as , 0β σ→ −∞ →  

dimensions are treated as perfect complements and the well-being function is of Leontief type and will 

favour an equal development along the dimensions. Significant intermediate cases are obtained for 0β =  

and 1β = . When β  is equal to 0 the composite indicator of well-being ( )iS xβ  is a Cobb-Douglas function, 

with unit substitution elasticity. When 1β =  the well-being indicator is a linear function of the k attributes 

and σ → ∞  that is, attributes are perfect substitutes so that low levels on one of them can be perfectly 

compensated by high levels on another. 

Returning to the previous expression of ( )iS xβ , the original values of the indicators in X are often first 

transformed to make the dimensions comparable. In particular, since well-being indices typically aggregate 

very different dimensions, a dimension-specific transformation is most often needed. If we define ( )jf ⋅  

( 1,..., )j k=  to be the dimension-specific transformation functions, it is possible to obtain the elements of 

the transformed distribution matrix Z and reformulate equation [1] to account for the transformation 

introduced: 

1/ 1/

1 1

( ) [ ( )]
k k

i j ij j ij
j j

S z w f x w z

β β
β β

β
= =

   
= =   
   
∑ ∑        [2] 

Obviously, different choices for β , for the weighting structure, and for the functions ( )jf ⋅  will lead to 

different composite indices. As an example, within the general framework outlined in equation [2] it is 

possible to obtain the Human Development Index (HDI), which is a composite index of three well-being 

indicators at the country level: standard of living (GDP per capita), health (life expectancy at birth), and 

education (measured by a composite index of adult literacy rate and school enrolment rate). These indicators 

are standardized such that they reflect the achievements in terms of percentage from the minimal to the 

maximal value and are aggregated by a simple weighted mean of order one (with weights 1/ 3jw = ). This 

implies that the parameter β  in expression equation [2] is set equal to 1, that is the dimensions are assumed 

as perfect substitutes. 
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Once a composite index of well-being has been defined, it is possible to calculate overall inequality by 

applying a traditional unidimensional inequality measure in a second step. This two-step approach, pioneered 

by Maasoumi (1986), has the advantage to make the aggregation procedure explicit, arriving first at a single 

composite well-being measure for each individual and then applying some univariate inequality index. In 

particular, we focus on the normative approach to the measure of inequality in well-being Atkinson (1970). 

In multidimensional well-being analysis, this approach starts from specifying an additively separable social 

welfare function, defined over the well-being levels: 

1

1

1
( ) [ ( )]

1

n

i
i

W Z S z ε
βε

−

=

=
− ∑          [3] 

The parameter ε  (with 0ε ≥ ) reflects the social aversion to inequality in the composite indicator of well-

being. When 0ε >  there is social aversion to inequality and as ε  rises society attaches more weight to 

transfers at the lower end of the distribution, coherently with the Pigou–Dalton transfer principle of transfers 

applied in the space of well-being indexes. 

The unidimensional Atkinson–Kolm–Sen inequality ( )I Zβ  can be obtained as the scalar that solves:  

[(1 ( )) ( )] ( )W I Z S W Zβ βµ− ⋅ =         [4] 

where ( )Sβµ  is the mean composite well-being index across the individuals. The index ( )I Zβ  will then 

measure the total well-being that could be destroyed, if well-being is equalized across individuals while 

keeping the obtained distribution socially indifferent to the original one.  

From the social welfare function [3], the unidimensional Atkinson measure of inequality can then be 

written as: 

1/(1 )1

1

( )1
( ) 1
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The Atkinson-index is invariant for proportional changes in the well-being levels, but other transformations 

( )iS zβ  will in general lead to changes in the inequality measure. Therefore, within this framework, the 

choice of the transformation functions in equation [2] must be carefully considered. 

The two-step procedure proposed by Maasoumi (1986) is similar in the spirit to the above approach, but 

is based on “information theory”. The inequality is obtained by calculating a Generalized Entropy index on 

the vector of ( )iS zβ , where the specification of the well-being index itself is based on information theoretic 

considerations. This procedure shares all the advantages and disadvantages of the unidimensional approach. 

In fact, even if the definition of a composite well-being index and the application of a univariate inequality 

index may seem a natural approach, it does not allow to fully capture the multidimensional nature of well-

being. For this reason, starting from Kolm (1977), several authors have tried to provide multivariate 

generalizations of the Pigou-Dalton principle of transfer, by directly imposing conditions in the space of the 

distribution matrices Z (or X). 
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Kolm’s main contribution to the analysis of multidimensional inequality consists in the study of 

majorization (or dominance) criteria, which are partial orders ranking matrices of attributes by their degree 

of inequality and represent extensions to multidimensionality of the Pigou-Dalton principle of transfer (Tsui, 

1999). In particular, he proposed the condition that premultiplication of a distribution matrix with a 

bistochastic matrix should lead to a socially preferred state, i.e. the uniform majorization (UM) criteria. For 

the class of well-being indices in (3), the uniform majorization criteria is satisfied for 0ε >  and 1β < .  

Atkinson and Bourguignon (1982) followed Kolm’s perspective and developed a dominance criteria, 

laters formalized by Tsui (1999) as the correlation increasing majorization (CIM), based on the idea that, 

given two distribution matrices with the same marginal distributions for the dimensions but with different 

degree of correlation between dimensions, the one with less correlation is socially preferred. Atkinson and 

Bourguignon show that this condition is fulfilled for any increasing well-being index with negative cross-

derivatives: in specification [3] this translates in the condition 1ε β+ > . 

The normative approach can be profitably used, following Weymark (2006) to define multiattribute 

generalizations of the univariate Atkinson-Kolm-Sen classes of inequality indices and to axiomatically 

characterize their underlying social evaluations. A relative multidimensional inequality measure ( )I Z  can 

be derived starting from a continuous, strictly increasing, anonymous, strictly quasi-concave, separable and 

scale invariant multidimensional social evaluation function ( )W Z , as: 

[(1 ( )) ] ( )W I Z Z W Zµ− ⋅ =           [6] 

where Zµ  is a distribution matrix, where every observation is replaced by its column mean. ( )I Z  is a 

multidimensional generalization of the standard unidimensional Atkinson-Kolm-Sen index, and represents 

the fraction of the overall amount of each attribute that can be destroyed if every dimension is equalized 

while keeping the obtained distribution socially indifferent to the original one. Applying expression (5) to (6) 

yields the following multidimensional inequality index: 

1/(1 )1

1
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( ) 1
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where µ  is the vector of the column means of Z. By expliciting the composite index ( )iS zβ , ( )MI Zβ  can 

be rewritten as: 
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where jµ  represents the mean of the j-th attribute. The multidimesnional inequality index [8] corresponds to 

the inequality index proposed by Bourguignon (1999).  
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Comparing multidimensional index [7] and unidimensional measure [5], it is possible to notice that they 

only differ for their denominator: ( )MI Zβ  uses the composite indicator of an individual with the average 

performance on every indicator, while the unidimensional indicator ( )UI Zβ  uses the average value of the 

composite indicator. This lead to only small differences between the empirical application of the two 

measures. However, from an axiomatic point of view, they significantly differ: the two-step approach does 

not necessarily satisfy UM nor CIM criteria, while the multidimensional inequality index does not always 

satisfy the Pigou–Dalton principle in the space of the individual well-being indices (Decancq et al., 2009). 

It is worth remarking that the class of multidimensional inequality indices defined by expression [8] also 

encompasses the Tsui (1995) index, when 0β =  and the exponents (1 )j jw cε− =  such that 

(1 ) jj
cε− =∑ : 

1/

0
1 1

1
( ) 1

jjj
c

c
kn

ijM

i j j

z
I Z

n µ= =

∑   
  = −        

∑ ∏         [9] 

In this study, we focus on the multidimensional inequality measures [8]. This formulation allows to explicitly 

consider different weightings schemes for the attributes (through jw ) and also to account for different 

patterns of substitution among well-being dimensions. Moreover, expression [8] emphasizes the role of ε  as 

the parameter that governs the degree of concavity, and hence of inequality aversion, of the social evaluation 

function. In the univariate income space, the range of economically sensible values for ε  can be restricted 

on the basis of considerations on the preference for redistribution (Brandolini, 2008). In the multivariated 

space, as highlighted by (Atkinson, 2003) “… there is not necessarily any reason to change our views about 

the value of [ε ] simply because we have moved to a higher dimensionality”. A major contribution of this 

paper is to consider heterogeneous ε  values across countries, derived from the observation of country 

specific taxation structures under certain conditions, as explained in the next section. 

 

 

2.1. Estimating Heterogeneous Preferences for Redistribution: Theory 

Parameter ε in equation [3] corresponds to (minus) the elasticity of the marginal utility of income (with 

respect to income). 

� = − ����(	)
��(	) � ��	

	 ��            [10] 

This clarifies why it can be interpreted as inequality aversion: high values for ε mean that the marginal utility 

of income declines remarkably as income increases, therefore redistribution from rich to poor is increasingly 

desirable. This elasticity is a crucial measure in public economics and its estimate (or conjecture / 

assumptions about its size) is a necessary step in any analysis in which one needs to compare / aggregate the 

impacts of policy measures on different people or groups (e.g., cost/benefit, optimal taxation analysis) 
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(Layard et al., 2008; Evans, 2008). The literature in this field usually draws on the analogy between the 

concepts of inequality aversion and risk aversion (Kaplow, 2005). The social welfare function (SWF), if 

assumed to be concave of each possible level of income weighted by the corresponding density of 

individuals, is indeed conceptually equivalent to a utility function concave for each level of income, 

weighted by the probability density function. As ε grows, the concavity of the respective functions increases. 

Therefore, the parameter of inequality aversion also corresponds to the relative (or proportional) risk 

aversion coefficient in the portfolio theory, defined as (Arrow, 1971): 

� = −� ����(	)
��(	) �            [11] 

which informs about the proportion of wealth allocated by individuals in any one class of risky assets as their 

wealth varies. It now commonly accepted that, as confirmed by a large empirical literature on the demand for 

financial assets, the absolute risk aversion is decreasing, while relative risk aversion is more or less constant 

(Young, 1990). This means that the composition of the investors’ portfolio does not vary as their wealth 

changes. The functional form able to satisfy these requirements is the isoelastic utility function with constant 

risk aversion coefficient, as for example the one specified in expression [3]. The existing literature provides a 

large set of theoretical and empirical approaches which derive ε as the elasticity of the marginal utility of 

income, and provide numerical estimates of the parameter. 

Surveys of direct and indirect approaches to estimating ε are the works by Stern (1977) and, most 

recently, by Cowell and Gardiner (1999) and Evans (2005). Prior to going more in depth in describing the 

approach followed in this paper, we provide a brief overview of the main alternatives provided by the 

literature. We already mentioned the approach followed by Lambert et al. (2003), based on the assumption of 

convergence of inequality towards a “natural” subjective level. A major stream of the literature relies on 

leaky bucket experiments, in which a sample of people is surveyed and asked about the desirability of 

discrete transfers among individuals of a given population taking into account the loss suffered during the 

transfer. This kind of approach clearly renders explicit the classical equity/efficiency trade off (Atkinson, 

1970; Okun, 1975). An example of this kind of studies is Amiel et al. (1999), which use data collected by 

questionnaires submitted to groups of students and used to set up three different forms of social welfare 

functions (constant relative aversion, constant absolute aversion, Gini SWF), from which implicit values of 

inequality aversion are derived. Other examples of recent studies which follow a leaky bucket experimental 

approach are those by Carlsson et al. (2005) e Pirtillä e Uusitalo (2008). A second type of approach is 

connected to the literature on the relationship between income and happiness (for a recent literature review, 

see Clark et. al, 2009). Here the elasticity of marginal utility is estimated using a utility function derived 

from surveys on subjective levels of individual happiness, then associated to respective income levels. A 

recent example of this kind of approach is Layard et al. (2008), which combines this kind of survey data to 

specify the functional form proposed by Atkinson. Another line of literature is based on indirect, rather than 

direct, behavioral evidence about consumption patterns. A first group of this kind of studies is based on the 
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interpretation of ε as the reciprocal of the intertemporal elasticity of substitution in consumption (Blundell et 

al., 1994; Attanasio and Browning, 1995). 

Another type of approach, usually referred to as FFF model (being based on the works by Fisher (1927), 

Frisch (1932) and Fellner (1967)) identifies ε, for a preference-independent good with a small share in 

consumer budgets, as the ratio of the income elasticity of demand to the compensated own-price elasticity 

(Evans, 2005). Recent examples of this kind of studies are the works by Evans and Sezer (2002) and Kula 

(2004). 

A final group of models proposed to estimate inequality aversion is based on the observation of the social 

values of governments revealed in their economic policy design (Evans, 2008). As far as governmental 

choices are delegated by means of democratic processes, they should incorporate the prevailing societal 

preferences and reveal the dominant attitudes towards the means and targets under consideration. In 

particular, fiscal systems based on strong progressiveness in income taxation reveal governmental (and 

societal, under democratic conditions) preferences for redistribution (i.e., high inequality aversion) and vice 

versa. The model is usually specified assuming that the principle of equal absolute sacrifice drives 

government choices about tax schedules (e.g., Stern, 1977; Young, 1990; Gouveia and Strauss, 1994; Cowell 

and Gardiner, 1999; Evans, 2005 and 2008, Lambert and Naughton, 2009). The approach set out by Young 

(1990) is followed in this paper, to which we devote now some attention. 

If equal absolute sacrifice principle is adopted by the government, then income taxes are set such that the 

loss in individual utility is the same across all income classes. In formal terms: 

�(�) −  � (� − �) =  �,           ∀    � > 0        [12] 

where U(y) is the utility of income level y and t is the tax as a function of income. As shown by Young 

(1990) in the first place, testing of the equal sacrifice hypothesis is possible using tax and income data and 

without having specified a-priori the utility function. The equal sacrifice principle can indeed be assumed to 

hold for a (generic) utility function, which can then be specified by means of tax data. Once the parameters 

of the utility function are derived, it would be possible to test the validity of the equal sacrifice hypothesis by 

(i) preliminarily verifying the consistency of the specified utility function with the predictions of the utility 

theory, in particular with reference to ε independence of income and (ii) comparing the hypothetical tax 

structure derived by this utility function with actual tax data. If the utility function is consistent with theory 

and it generates a tax schedule which fits empirical data, then the adoption by government of the equal 

sacrifice principle in the design of the taxation system may be considered as plausible. In this case, we will 

have an estimate of ε obtained assuming a utility functional form consistent with the theory and under a 

principle of tax setting which can be considered as realistic. We recall now only the crucial steps needed to 

derive the value of ε according to this approach (for detailed description see Young, 1990). Our starting point 

is of course the iso-elastic utility function already described in expression [3], in its most general form: 

�(�) =  � + � (	)���
���           [13] 
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The approach allows estimating ε using tax data under the assumption of equal sacrifice (equation 12). By 

dividing both sides of [12] by t, we obtain: 

��(	)� � (	� )!
 =  "

            [14] 

which, by the mean value theorem is also equal to �′(#), with (� − �) ≤ # ≤ �. Now we come back to our 

utility function. If we assume that ε is constant in some neighborhood which includes y and (y – t) and we 

assume, without any loss of generality, a = 0 and b = 1, then 

�%(#) =  #�� = �(���)	(���)� �(���)(	� )(���)
         [15] 

and 

&
	 = ' ()(���)

*��()+(���)��,
��            [16] 

If we take a plausible level for �/�, say 0.25, we realize that the value of #/� is practically invariant for 

reasonable values of ε (between 1 and 3). Therefore a convenient value of ε may be substituted in [16] in 

order to estimate w. For ε =2 we obtain # = .�(� − �) and, as a consequence, �′(#) = �′/.�(� − �)0  =
 � �⁄ . Setting, without any loss of generality, s = 1 and taking logs, this corresponds to: 

ln �%/.�(� − �)0  =  − ln �          [17] 

Now, it can be shown that, starting from the definition given in [11]: 

� = −� ����(&)
��(&) � = �4� 56 ��(&)7

��56 (&)!          [18] 

Using [17] and the definition of #, we obtain: 

� = ��56  !
��56 .	(	� )�           [19] 

That means that ε may be obtained, using actual tax data, regressing ln � against ln .�(� − �). In the case of 

a significant coefficient and a high 89, this means that ε is independent of income, as required by utility 

theory, under the assumption of equal sacrifice and given that the utility function is isoelastic. Using the 

estimated value �̂ we can now give a specific form to the isoelastic utility function and determine the 

theoretical tax structure when this specification holds, under the assumption of equal sacrifice principle. 

Substituting the specified utility function into [12] the value of s can be obtained simply plotting the 

differences �(�) and � (� − �). Finally, the estimates values �̂ and �̂ can be used to estimate the theoretical 

tax schedule that should hold if the equal sacrifice principle applies given the utility function specified. 

Again from equation [12] 

�̂ =  (	)���;
���; − (	� )���;

���;            [20] 

and fitted tax �̂ can be derived as: 
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�̂ =  � − ����� − �̂(1 − �)! ����         [21] 

If this tax theoretical tax schedule fits the empirical data, then the effective tax rate is consistent with the 

equal sacrifice principle given the isoelastic utility function specified. This would assure that the hypotheses 

underlying the estimation of ε are acceptable. 

 
 

2.2 Revealed Government Preferences and Social Preferences for Redistribution 

In democracies, prevailing preferences and ideas are expected to translate into policy via the mechanism of 

aggregation of individual preferences based on the majoritarian principle. According to this principle, 

redistributive policies implemented by government chosen by means of universal voting systems should 

reflect the preferences of the median voter, i.e., the voter who, along the ladder of inequality aversion, 

occupies the position which dived up the distribution into two equivalent parts and therefore is crucial to 

reach the majority. Implicit in our use of progressivity of taxation as a proxy for societal preference for 

redistribution is that this simple mechanism holds. However, the literature has largely emphasized the 

various possible problems inherent with this conceptualisation and we recall and discuss them briefly below 

in order to assess the plausibility of our approach in estimating heterogeneity of ε across EU countries. 

A large body of literature, started by Meltzer and Richard (1981) has supported the idea that, via a median 

voter mechanism, the level of inequality itself was the determinant of the size of redistributive policies. If the 

individual preferences for redistributions are indeed solely linked to the income level, the more unequal is 

income distribution, the lower is the relative position of the median voter along the ladder of income, the 

more he/she has to gain from redistribution, and the more will he/she vote for higher taxes (on the rich) and 

transfers (for the poor). A dynamic version of this process has been provided by the famed work by Persson 

and Tabellini (1994), who formulated the two stage model of “endogenous fiscal policy approach” (Perotti, 

1996), thus generating the still heated debate about the effect of inequality on growth (see Perugini and 

Martino (2008) for a recent survey of this literature). As well-known, this median voter approach assumes, 

beyond single-peaked preferences of voters, that (i) the only determinant of preferences for redistribution is 

the individuals’ position in the income distribution; (ii) abstention from voting is zero (or very low) or 

uniformly distributed along the income ladder. 

A large literature has now challenged this median voter explanation first of all on the basis of empirical 

evidence (for a recent discussion and a empirical test with proper data, see Milanovic 2000). It is not the 

scope of this paper to survey this literature here, but the failures of this model have been largely motivated 

on the scarce plausibility of its assumptions. As mentioned in the introduction (see also the references 

therein) the determinants of preferences for redistribution are many and complex, and the individual income 

level is, although important, only one among them (Persson and Tabellini, 2003; Alesina and Gleaser, 2004). 

In addition, even the view that richer individuals are increasingly adverse to redistribution seems too 

simplistic. Support to redistributive policies by better-off people may indeed be justified retaining the self-

interest assumption (Alesina and Giuliano, 2009), for example in the presence of: (i) threats to property 

rights exerted by crime, which typically grows parallel to inequality (Fajinslber et al., 2002); and (ii) 
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externalities related to increase in the average level of education (Galor and Zeira, 1993; Benabou, 1996; 

Perotti, 1999), via the beneficial effects of higher human capital endowments on countries’ growth, if this 

occurs by providing public support to schooling and education for the poor. As regards the second 

assumption of the median voter approach, empirical evidence contrasts the idea of negligible abstention rates 

and of neutrality of abstention across (income, ethnic, cultural, etc.) groups with structurally different 

preferences for redistribution (see, for example, Basset et al. (1999) and the references cited therein). For 

example, if income were the sole determinant of preferences, and since abstention rates are typically lower 

for the poor, the voting outcome would underestimate the median preference for redistribution of the whole 

society, accounting only for an upper segment of the income distribution. Clearly, as preferences depend on 

many factors, the direction of the distortion is uncertain and strongly depend on the composition of the 

society into groups with different attitudes towards both voting participation and inequality. Finally, the one 

person one vote mechanism may be distorted ex post, since groups with specific attitudes towards 

redistribution (for example richer people or some racial or religious segments) have different abilities to 

affect government choices by organizing effective political action, such as political parties, labor and trade 

unions, and lobbying groups (e.g., Kristov et al, 1992; Rosenstone and Hansen, 1993; Iversen and Soskice, 

2006; Beremboim and Karabarbounis, 2008). 

In this paper we support the idea that many interacting factors, not only income, concur in shaping 

inequality aversion of individuals. Therefore, in the absence of distortions to one person one vote rule, the ε 

revealed by redistributive policies delegated to policy makers via election processes based on the majority 

principle should correspond to the preference of the voter in the median position of the inequality aversion 

(not income) ladder. However, we are aware that these ex ante and ex post distortions may exist. Therefore, 

the aggregate inequality aversion observed will be a synthesis of the forces into play in each of the EU-27 

countries. It is not the objective of this paper to scrutinize them and quantify their relative and overall effect. 

However, we are interested here in capturing heterogeneity of preferences for redistribution across EU (in 

order to use it in equality computation), and it seem plausible to assume that differences in ε observed in 

democracies resemble heterogeneity of the underlying societal preferences. And this is enough for the scope 

and aims of this analysis. 

 

 

3. Inequality in Well-Being across Europe Countries 

In this section we first introduce the dataset used in the empirical analysis (3.1), in particular describing the 

well-being attributes (and their treatment) considered to build up the multidimensional well-being measure. 

Then (3.2) we illustrate the outcomes of the estimation of the country specific inequality aversion. In sub-

section 3.3 we present the measures of inequality in multidimensional well-being for the countries of the 

sample in 2006, first of all comparing the outcomes obtained with those obtainable assuming homogenous 

inequality aversion across countries. Then we discuss the changes produced in the outcomes when alternative 

weighting schemes and different degrees of substitutability for the well-being attributes are hypothesized. 
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3.1. Data and Well-Being Attributes 

The dataset used for the empirical analysis is EU SILC (European Union Statistics on Income and Living 

Conditions), which provides comparable, cross-sectional and longitudinal multidimensional data on income, 

poverty, social exclusion and living conditions in European countries. In this study we consider the cross-

sectional sample for 2006 (the most recent year available at the beginning of the study), which is the first one 

in which a large number of countries (26, of which all EU-27 members minus Malta and Romania, plus 

Island) is included. Our aim here is to consider various attributes of well-being and, following the lines of the 

Human Development Index (HDI) approach and considering the availability of information in the database 

used, we focus here on three crucial dimensions of human life: income, health and education. We are of 

course aware that many other attributes concur to shaping human well-being, but we restricted their choice to 

the variables which are more complete and assure an acceptable approximation of the dimensions of well-

being considered. The use of these three variables entails: (i) considering individuals as units of analysis, and 

(ii) restricting the sample to the set of individuals for which complete information is provided (persons over 

16 years who are not under education). In Table 1 the size of each country sample, along with some basic 

descriptive analysis of the three attributes, is provided. 

As regards the attributes, the first dimension is the measure of equivalised disposable income (variable HX090 of 

the EU Silc dataset), obtained by dividing the total disposable household income adjusted with the within-

household non-response inflation factor (HY020*HY025) by the equivalised household size (HX050)1. 

The second dimension is health status, approximated by the EU SILC variable PH010 (General Health) 

and is scaled from 1 (very good) to 5 (very bad); intermediate levels are: good, fair and bad. This variable is 

one of the few now available in the dataset (which is much poorer in this field compared to EHCP), and as 

advised in the dataset guidelines, may suffer of the typical problems related to the self perceived health 

status. In order to be considered for our analysis, the scale was of course inverted. 

The third dimension relates to the level of education attained by the individual (PE040, Highest ISCED 

level attained). Educational attainment of a person is the highest level of an educational program the person 

has successfully completed. The educational classification to be used is the International Standard 

Classification of Education (ISCED) coded according to the seven ISCED 1997 categories. The variable is 

organized into six categories (-2. the person has never been in education; 0.  pre-primary education; 1. 

primary education; 2. lower secondary education; 3. upper secondary education; 4. post-secondary non 

tertiary education; 5. first stage of tertiary education not leading directly to an advanced research 

qualification and second stage of tertiary education leading to an advanced research qualification). To the 

aim of this analysis the first two categories have been put together (at zero) and the whole scale has been 

translated by one unit (therefore our health status variable is 1+ PE0140) in order to avoid the presence of 

zero which may cause problems in the calculation of the inequality measures. 

 

                                                           
1
 The equivalised household size is calculated as follows: HX050= 1+ 0.5 * (HM14+ -1) + 0.3 * HM13- ,where: 

HM14+  is the number of household members aged 14 and over (at the end of income reference period) 
HM13-   is the number of household members aged 13 or less(at the end of income reference period) 
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Table 1. Basic descriptive statistics for the country samples 

Country N. 

Income Health Education 

Mean Coef. Var. Gini Mean Coef. Var. Gini Mean Coef. Var. Gini 

AT 11,015 20,491 0.516 0.254 3.930 0.250 0.134 4.143 0.243 0.127 
BE 9,452 19,843 1.597 0.275 3.914 0.232 0.121 4.212 0.347 0.192 
CY 7,600 16,820 0.770 0.300 4.070 0.255 0.134 3.790 0.427 0.238 
CZ 12,556 5,512 0.569 0.246 3.549 0.276 0.149 4.102 0.189 0.081 
DE 22,978 19,215 0.691 0.280 3.544 0.242 0.127 4.246 0.253 0.133 
DK* 5,004 25,591 0.475 0.220 4.033 0.250 0.131 4.141 0.273 0.142 
EE 10,949 4,356 0.676 0.324 3.343 0.268 0.142 4.356 0.275 0.148 
ES 23,530 13,344 0.610 0.301 3.698 0.245 0.127 3.559 0.431 0.234 
FI* 8,030 20,658 0.656 0.254 3.932 0.281 0.151 4.107 0.358 0.196 
FR 14,143 20,066 0.625 0.270 3.861 0.233 0.123 4.033 0.333 0.179 
GR 11,168 11,935 0.710 0.330 4.141 0.256 0.130 3.503 0.420 0.229 
HU 14,854 4,711 0.847 0.316 3.262 0.311 0.170 3.966 0.281 0.146 
IE 9,888 24,425 0.952 0.317 4.185 0.204 0.106 3.873 0.391 0.219 
IS* 2,283 33,790 0.730 0.263 4.204 0.226 0.115 4.119 0.288 0.157 
IT 42,085 17,226 0.690 0.314 3.528 0.251 0.133 3.340 0.392 0.214 
LT 8,653 3,078 0.713 0.346 3.189 0.274 0.146 4.364 0.283 0.157 
LU 7,028 34,892 0.575 0.272 3.916 0.237 0.125 3.718 0.391 0.215 
LV 7,973 3,198 0.871 0.378 3.114 0.284 0.151 4.210 0.257 0.137 
NL* 8,120 20,593 0.637 0.253 3.879 0.208 0.105 4.086 0.329 0.181 
NO* 4,924 33,312 1.817 0.285 3.858 0.247 0.130 4.248 0.268 0.142 
PL 30,212 3,814 0.685 0.326 3.373 0.294 0.160 3.839 0.334 0.170 
PT 7,695 10,216 0.894 0.370 3.382 0.264 0.139 2.874 0.460 0.218 
SE* 5,192 20,645 0.505 0.224 4.055 0.220 0.115 4.367 0.280 0.149 
SI* 7,857 10,127 0.473 0.241 3.401 0.292 0.158 3.754 0.323 0.169 
SK 10,801 3,898 1.049 0.274 3.380 0.325 0.179 4.161 0.213 0.096 
UK 15,469 23,485 0.741 0.322 3.994 0.230 0.121 4.269 0.281 0.151 

Notes: * Selected respondent subsample 

 

 

For the calculation of inequality in the multidimensional well-being, the single attributes had to be 

standardized. Within the large set of possible approaches (OECD, 2005), we decided to standardize all the 

variables by their mean (= >(=)⁄ ). For the calculation of aggregate country level measures the personal 

weights were of course used (variables B040, Personal cross-sectional weight and B060 Personal cross-

sectional weight for selected respondents for the countries were the information needed in the analysis is 

available only for selected individuals). 

 

 

3.2. Estimates of preferences for redistribution 

Income and tax microdata used to estimate inequality aversion parameter according to the procedure 

described in section 2.1 refer to households and are drawn from EU SILC database (year 2006) for all the 

countries of the sample, with the only exceptions of Italy, Greece, Portugal and Latvia, for which EU Silc 

does not supply data about taxation. For these countries we estimated the tax charged in the various income 

classes (opportunely reconstructed) using the information about taxation structure (marginal tax rates at various 
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thresholds, personal allowances and tax credits) on personal incomes available in the OECD Tax database for 

Italy, Greece and Portugal2, and in the National Latvian Statistical Office and other sources for Latvia3. 

The EU SILC variable used as measures of household taxation (t) is Tax on income and social 

contributions (HY140G) which include taxes on income, profits and capital gains, assessed on the actual or 

presumed income of individuals, households or tax-unit. The Household Imposable Gross Income, or market 

income (y) has been obtained summing the household taxation (t) to the Total disposable household income 

before social transfers and including old-age and survivor’s benefits (HY022) plus the interests paid on 

mortgage (HY100G), the regular taxes paid on wealth (HY120G) and the regular inter-household cash 

transfer paid (HY130G). The two variables t and y are of course only approximations used to represent the 

effective tax schedule; personal (instead of household) income taxation would have been preferable, but 

these data are not available. 

Using these data separately for each country, it is now possible to estimate the country specific ε by 

regressing Y = �ln �! against X = 4ln .�(� − �)7, as shown in equation [19]. In order to prevent the 

distortions induced by outliers in microdata, we use a median regression approach and trim the country level 

income distribution by eliminating the observations below the 5th percentile. Outcomes obtained for the 26 

countries are listed in Table 2, and show that the expected linear relationship holds for all the countries and 

therefore inequality aversion is independent of income, as required by utility theory, under the assumption of 

equal sacrifice and given that the utility function is isoelastic. 

 

Table 2. Estimated Coefficients of Inequality Aversion, Standard Errors and R2 

Country �̂ Stand. Err. R2 
 

Country �̂ Stand. Err. R2 

AT 1.455*** 0.013 0.470  IS 1.311*** 0.011 0.575 

BE 1.315*** 0.010 0.383  IT 1.427*** 0.006 0.532 

CY 1.426*** 0.021 0.422  LT 1.365*** 0.029 0.406 

CZ 1.222*** 0.007 0.517  LU 1.351*** 0.017 0.464 

DE 1.435*** 0.013 0.374  LV 1.154*** 0.009 0.536 

DK 1.042*** 0.008 0.599  NL 1.456*** 0.011 0.564 

EE 1.240*** 0.008 0.578  NO 1.238*** 0.009 0.462 

ES 1.408*** 0.015 0.347  PL 1.299*** 0.009 0.525 

FI 1.263*** 0.005 0.521  PT 1.448*** 0.002 0.598 

FR 1.271*** 0.009 0.430  SE 1.137*** 0.004 0.645 

GR 1.422*** 0.026 0.557  SI 1.524*** 0.011 0.342 

HU 1.204*** 0.017 0.365  SK 1.226*** 0.009 0.532 

IE 1.772*** 0.022 0.485  UK 1.677*** 0.007 0.525 

Notes: ***: significant at 1% 

 
 

                                                           
2
 See: www.oecd.org/ctp/taxdatabase 

3
 See: www.csb.gov.lv, www.worldwide-tax.com and www.lowtax.net 
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Figure 1. Theoretical equal sacrifice tax and effective tax schedules for selected countries 

a) Spain 

 

b) France 

 

c) Norway 

 

d) UK 

 

e) Slovenia 

 

f) Estonia 

 
 

 

Once the utility function is specified in its crucial parameter ε, it is possible to assess the plausibility of 

the equal sacrifice assumption. This can be done by calculating the average sacrifice as in equation [20], then 

estimating the fitted tax schedule using equation [21], and finally comparing it with the effective tax 

schedule. The six panels of Figure 1 present this comparison for six important countries (also considered 

more in depth in the following analysis), and show that the fitting is acceptable.  
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This means that the effective tax rate is consistent with the equal sacrifice principle with regard to a 

isoelastic utility function. Figures for the remaining 20 countries (not reported here for the sake of brevity, 

but available upon request) suggest similar levels of plausibility of the equal sacrifice assumption. 

Figure 2 displays the remarkable differences in inequality aversion in 2006 for the countries of the sample 

grouped according to geographical contiguity. All the parameters fall within the range normally considered 

as plausible. Unfortunately, we have only a few empirical contribution refereed to the same period of time to 

compare our outcomes (the only recent study that allows comparing at least the ranking of some countries 

considered is Evans (2005), but the estimates of inequality aversion are based on tax data of the year 2002 

and are differentiated for low and high income values). 

 
 
Figure 2. Heterogeneity in (estimated) inequality aversion across European countries, year 2006 

 

 
 

Inequality aversion ranges between 1.04 of Denmark and 1.77 of Ireland, with an average value of 1.35. 

Other relatively low values of inequality aversion are those of the remaining Scandinavian nations, for three 

Central European countries (Hungary, the Czech and the Slovak Republic), and for Latvia and Estonia. The 

group of countries with the highest aversion to inequality in composed, besides Ireland, of UK and Slovenia. 

As regards the remaining countries, it is important to note the relatively high inequality aversion of the 

Southern European countries, Germany and Austria (over 1.4), and the relatively low position of Poland and 

Estonia It is difficult to comment these outcomes in the absence of other empirical evidence. However, 

whereas some results are consistent with ex ante expectations (for example the relatively low levels of 

inequality aversion of the formerly centrally planned economies; and the relatively high levels of some old 

EU members, e.g., Italy and Germany) others look quite surprising. We refer in particular to the remarkable 
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inequality aversion of Ireland and UK. In order to understand the plausibility of these values we also 

calculated a classical measure of progressivity of taxation (the Kakwany measure) and the two countries are 

at the top of the ranking (which is strictly correlated with that of our estimated ε). Moreover, if we observe 

the structure of the taxation on personal incomes (OECD Tax Database) of the two countries, we realize that 

although the levels of the marginal tax rates rate are not relatively high (the highest marginal rates are 42% 

and 40%, respectively), their structure is quite “simple” (two marginal rates for Ireland, and three for UK) 

and the distance between the rate charged on low and high incomes is quite remarkable (20% until 32.000 

euro and 42% for the exceeding incomes for Ireland; 10% until 2.150 pounds, 22% until 33.300 and 40% for 

the exceeding incomes for UK). In addition, we have to consider the role of the personal allowances and of 

the tax credits. For example, the Hungarian marginal tax structure is quite similar to the Irish one; the 

difference in terms of inequality aversion estimated is explained by the tax credit recognized in Ireland (but 

not in Hungary), which considerably lowers the effective tax rates paid by low earners. Again observing the 

OECD tax Database it is possible to note other interesting insights, such as that the Scandinavian tax systems 

actually have relatively poorly redistributive targets (the marginal rates being low and quite close among 

themselves). Of course, in interpreting our distribution of ε we have to bear n mind that they are parameters 

revealed by the country tax system under some assumptions proved plausible (form of the utility function 

and the principle inspiring taxation), but also under other ones that it was not possible to assess. Lastly, it is 

easy to observe that a inverse correlation exists between our estimates of inequality aversion and objective 

measures of inequality (see Figure 3); this suggests that more unequal countries decide to redistribute 

relatively more (e.g., Ireland, UK), and vice versa (e.g., the Scandinavian countries). Although this is not the 

aim and the focus of this paper, this may suggest the validity, at least for subsets of countries at the tails of 

the distribution, of the explained “endogenous fiscal policy” mechanism illustrated in section 2.2. 

 

Figure 3. Inequality aversion and “objective” inequality in the EU SILC sample 
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3.3. Outcomes and sensitivity analysis  

In Figure 4 we present the country measures of inequality in multidimensional well-being under the 

assumptions adopted in the Human Development Index (perfect substitutability of wellbeing attributes, i.e., 

β=1; and equal weights), and using the heterogeneous inequality aversion parameter estimated in the 

previous section (corresponding data for various levels of β are listed in Table A2 in the Appendix). 

 

Figure 4. Inequality in multidimensional well-being in EU SILC countries 

 
 
 

In this benchmark situation, the highest levels of inequality are those for Portugal, Greece, Ireland, 

Cyprus, UK, Spain, Italy and two Baltic Countries. In other words, the whole group of the Mediterranean 

countries, Ireland and UK show relatively high values of welfare inequality; the remaining groups are fairly 

diversified but at a lower level, with especially low inequality in Denmark, Sweden and the Czech Republic). 

In order to understand the impact of introducing heterogeneity in country inequality aversion, we compare 

these outcomes with those obtained setting an intermediate value of ε (1.3) for all the countries considered 

(Figure 5). The same comparison but assuming different levels of substitutability of the attributes (β = 0 and 

β = - 3) are provided in the appendix (see also Table A3 in the appendix). Outcomes obtained changing the 

system of weights are available upon request. As fairly obvious, the introduction of a unique inequality 

aversion coefficient at an intermediate level increases inequality for the countries which have a specific 

aversion higher than 1.3 (e.g., UK, Ireland, Portugal, Greece), and vice versa (for Denmark, Sweden, 

Hungary, Latvia). In general terms, the assumption of identical inequality aversion across countries has a 

remarkable impact on the measures of inequality obtained, and therefore this simplification cannot be 

accepted. As an extreme example of the consequences of this approach, see what happens to Ireland and 
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Poland. With the same inequality aversion (1.3) one would conclude that they experiment a similar level of 

inequality; however, the use of specific preferences for inequality revealed by their tax systems changes this 

conclusion dramatically: inequality in Ireland (less tolerant to inequality) is over 30% higher than inequality 

in Poland. As can be seen from the Figures A1 and A2 in the appendix, changes of the degree of 

substitutability of the attributes changes the scale of the inequality measures, which increase as β declines; 

this is because differences in the distributions of the single well-being attributes tend to compensate less 

between each other and to produce higher inequality in aggregate multidimensional well-being. In addition, 

as attributes are less and less substitutes, the differences in inequality calculated with heterogeneous and 

homogeneous aversion parameters tends to decline. This suggests that the assumption of equal aggregate 

preferences for redistribution across countries becomes less and less dangerous as β tends to minus infinity, 

i.e. when the well being attributes are considered perfect complements. 

 

Figure 5. Inequality in multidimensional well-being: heterogeneous versus homogenous inequality 
aversion (equal weight, perfect substitutability – β = 1) 

 
 

In order to show more directly the impact of a declining substitutability between attributes, in the 

following set of Figures we plot the trend of inequality country by country with different β (again holding the 

hypothesis of equal weight). 

Lastly, we show in Figure 7 the sensitivity to inequality measures to changes in the weighting scheme. 

Numerical outcomes are listed in Tables A3-A6 in the appendix. We show in Figure 7 six panels 

(corresponding to six countries selected one for each group) in which the levels of inequality evolves using 5 

different weighting schemes. A part from the first one (Equal), we used three arbitrary weighting sets (called 

A, B and C) in which the importance of health status grows (and income and education share the remaining 
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Figure 6. Inequality in multidimensional well-being assuming different levels of substitutability between 
attributes (equal weight1) 

  

  

  
 
 
weight) 4 and a statistical weight system, derived using multivariate statistical techniques, in particular factor 

analysis in which factors are estimated by principal component analysis (OECD, 2005)5. In this case the 

weights were calculated country by country and tend to assign similar importance to income and health 

(between 30 and 40-45%) and lower importance to education. They are listed in the appendix in Table A8. 

                                                           
4 The weighting scheme assign the following weights to the three attributes: 

 Health Income Education 
A 1/2 1/4 1/4 
B 2/3 1/6 1/6 
C 4/5 1/10 1/10 

 
5 As stressed by Brandolini (2008) standard multivariate statistical techniques may help in managing the multiple 
dimensions of the problem and reducing data. Factor analysis provides only information on the importance of each 
factor in explaining the patterns of the attributes, not about their relative importance in the evaluation function.  

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

CY ES GR IT PT

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

NL FR BE DE LU AT

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

FI NO SE DK

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

IE IS UK

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

HU SI CZ PL SK

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 0.5 0 -0.5 -1 -3

EE LV LT



24 
 

Figure 7. Inequality in multidimensional well-being: sensitivity to different weighting schemes 
(heterogeneous ε and β = 0) 

  

  

  
 
 
The fact that inequality decreases when the relative importance of health grows depend on the fact that 

inequality in health status is much lower compared to inequality in education and income (see Table 1); 

therefore, as its importance grows, overall inequality in multidimensional welfare decreases. The only 

exceptions to this trend are represented by The Slovak Republic and, to a less extent, Poland which have a 

relatively high inequality in health. 
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4. Final Remarks 

This paper aimed at providing measures of inequality in personal well-being in the 26 European countries 

included in the EU SILC sample in 2006. This has been done using a multidimensional approach, i.e., 

considering various attributes which concur to personal well-being. Considering the existing literature and 

the constraints posed by the dataset, we considered three fundamental dimensions of human life: income 

(which approximates the possibility of consumption), health and education. The underlying scheme of our 

approach resembles the one at the basis of the Human Development Index. This was considered in this paper 

as a special case of a wider approach and is used as a benchmark to understand the importance of the factors 

which may affect well-being and especially its levels of inequality. 

As explained in the first part of the paper we used an extension of the Atkinson index to calculate a 

multivariate index of well-being inequality, which entails a number of more or less arbitrary choices, regarding 

the setting the weights and substitutability of the well-being attributes and the parameter of inequality aversion. 

A distinctive feature of the paper is the use of a country specific aversion to inequality, estimated implementing 

on tax data a theoretical model of equal sacrifice taxation. As discussed in the paper there are not indeed 

theoretical arguments which suggest homogeneity across time and space of preferences of redistribution. 

Rather, many theoretical and empirical contributions suggest that they are strongly heterogeneous. A first 

outcome of the paper is that the assumptions implicit in this model (about the shape of the utility function 

and on the adoption of the equal sacrifice principle by policy makers when setting taxes), can be considered 

plausible in the countries considered. Although many aspect (discussed in the paper) suggest caution in 

considering such parameters derived from taxation structures as a good proxy of societal preferences, we use 

them to estimate well-being inequality and show that the simplifying assumption of uniformity of inequality 

aversion can lead to deeply misleading outcomes in terms of absolute levels of inequality, and especially in 

terms of relative rankings of countries. We also performed sensitivity analysis to changes in the assumptions 

of the degree of substitutability of the attributes and their relative weights (setting four different arbitrary and 

one statistical set of weights). Results show, as expected, that decreasing substitutability of attributes 

increases inequality because differences in the distributions of the single well-being attributes tend to 

compensate less between each other and to produce higher inequality in aggregate multidimensional well-

being. Changes in the set of weights (with respect to the benchmark of equal weights) biases the inequality 

measure to the relative level of inequality of the attributes to which higher importance is assigned. 

In future developments of this paper we will try use different approaches to estimate country specific 

inequality aversion, also in order to test the robustness of those obtained here. Similarly, it will be crucial to 

introduce a time dimension of the analysis in order to assess how inequality aversion and inequality evolve 

over time across Europe. Further research effort should be devoted to consider the specificity of also the other 

parameters used to calculate normative inequality level, i.e., how much the societies under scrutiny consider the 

well-being attributes as substitutes or complements and which relative importance is assigned to them. 
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Appendix 
 
 
 
 
 

Table A1. List of countries 

AT AUSTRIA  IS ICELAND  

BE BELGIUM  IT ITALY  

CY CYPRUS  LT LITHUANIA  

CZ CZECH REPUBLIC  LU LUXEMBOURG  

DE GERMANY  LV LATVIA  

DK DENMARK  NL NETHERLAND  

EE ESTONIA  NO NORWAY  

ES SPAIN  PL POLAND  

FI FINLAND  PT PORTUGAL  

FR FRANCE  SE SWEDEN  

GR GREECE  SI SLOVENIA  

HU HUNGARY  SK SLOVAKIA  

IE IRELAND  UK UNITED KINGDOM  
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Table A2. Inequality in EU SILC countries, heterogeneous inequality aversion 
(equal weights and various levels of substitutability of the attributes 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.037 0.051 0.066 0.080 0.095 0.144 

BE 0.053 0.069 0.086 0.102 0.118 0.171 

CY 0.084 0.103 0.123 0.143 0.163 0.225 

CZ 0.033 0.046 0.059 0.072 0.085 0.129 

DE 0.041 0.057 0.075 0.092 0.110 0.166 

DK* 0.028 0.040 0.053 0.065 0.078 0.118 

EE 0.056 0.076 0.096 0.117 0.138 0.201 

ES 0.066 0.088 0.111 0.135 0.158 0.228 

FI* 0.057 0.073 0.091 0.108 0.125 0.180 

FR 0.040 0.056 0.074 0.091 0.108 0.162 

GR 0.074 0.096 0.121 0.145 0.170 0.243 

HU 0.058 0.077 0.096 0.117 0.136 0.195 

IE 0.082 0.099 0.117 0.136 0.154 0.212 

IS* 0.042 0.057 0.072 0.087 0.102 0.151 

IT 0.064 0.086 0.111 0.136 0.161 0.234 

LT 0.067 0.088 0.112 0.137 0.161 0.233 

LU 0.054 0.071 0.088 0.106 0.123 0.178 

LV 0.065 0.091 0.120 0.150 0.179 0.257 

NL* 0.045 0.058 0.073 0.087 0.101 0.149 

NO* 0.056 0.070 0.085 0.100 0.114 0.160 

PL 0.059 0.082 0.107 0.132 0.157 0.232 

PT 0.088 0.110 0.134 0.158 0.182 0.254 

SE* 0.019 0.034 0.049 0.064 0.079 0.129 

SI* 0.061 0.076 0.091 0.106 0.121 0.172 

SK 0.043 0.060 0.077 0.094 0.111 0.166 

UK 0.062 0.081 0.103 0.125 0.147 0.216 
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Table A3. Inequality in EU SILC countries, homogeneous inequality aversion set at 1.3 
(equal weights and various levels of substitutability of the attributes) 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.033 0.047 0.061 0.076 0.090 0.138 

BE 0.052 0.068 0.085 0.102 0.118 0.170 

CY 0.076 0.095 0.116 0.136 0.155 0.216 

CZ 0.035 0.048 0.061 0.074 0.087 0.131 

DE 0.037 0.053 0.071 0.088 0.106 0.160 

DK* 0.035 0.047 0.059 0.072 0.085 0.126 

EE 0.059 0.078 0.099 0.120 0.141 0.204 

ES 0.061 0.083 0.106 0.129 0.152 0.221 

FI* 0.058 0.075 0.092 0.110 0.127 0.182 

FR 0.041 0.057 0.075 0.092 0.109 0.164 

GR 0.068 0.090 0.114 0.139 0.163 0.235 

HU 0.062 0.080 0.100 0.121 0.140 0.201 

IE 0.061 0.079 0.097 0.116 0.133 0.190 

IS* 0.042 0.057 0.072 0.087 0.102 0.150 

IT 0.058 0.081 0.105 0.130 0.154 0.226 

LT 0.064 0.086 0.109 0.134 0.158 0.229 

LU 0.052 0.069 0.086 0.104 0.121 0.176 

LV 0.072 0.098 0.127 0.159 0.189 0.270 

NL* 0.040 0.054 0.068 0.083 0.097 0.144 

NO* 0.057 0.072 0.086 0.101 0.115 0.162 

PL 0.059 0.082 0.107 0.132 0.157 0.232 

PT 0.081 0.103 0.127 0.151 0.174 0.245 

SE* 0.023 0.037 0.053 0.068 0.084 0.135 

SI* 0.053 0.067 0.083 0.098 0.113 0.162 

SK 0.046 0.062 0.079 0.096 0.113 0.169 

UK 0.049 0.068 0.089 0.110 0.131 0.194 
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Table A4. Inequality in EU SILC countries, heterogeneous inequality aversion 
(arbitrary weights A: health = 1/2; Income = 1/4; Education=1/4) 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.035 0.048 0.062 0.076 0.090 0.136 

BE 0.044 0.059 0.074 0.090 0.106 0.159 

CY 0.070 0.087 0.106 0.125 0.144 0.208 

CZ 0.033 0.045 0.058 0.071 0.083 0.124 

DE 0.036 0.051 0.067 0.083 0.100 0.155 

DK* 0.026 0.038 0.050 0.062 0.074 0.112 

EE 0.050 0.067 0.086 0.105 0.124 0.187 

ES 0.054 0.073 0.095 0.117 0.140 0.212 

FI* 0.051 0.067 0.084 0.101 0.117 0.171 

FR 0.033 0.049 0.065 0.081 0.096 0.150 

GR 0.061 0.082 0.105 0.129 0.152 0.227 

HU 0.052 0.070 0.089 0.108 0.126 0.186 

IE 0.064 0.080 0.097 0.115 0.132 0.193 

IS* 0.036 0.051 0.065 0.080 0.093 0.140 

IT 0.052 0.072 0.094 0.118 0.142 0.218 

LT 0.057 0.076 0.098 0.121 0.144 0.219 

LU 0.044 0.060 0.077 0.094 0.110 0.166 

LV 0.055 0.078 0.104 0.132 0.160 0.241 

NL* 0.036 0.050 0.063 0.077 0.090 0.137 

NO* 0.047 0.061 0.075 0.089 0.102 0.149 

PL 0.052 0.073 0.096 0.119 0.143 0.219 

PT 0.070 0.091 0.114 0.138 0.161 0.236 

SE* 0.018 0.031 0.045 0.059 0.073 0.121 

SI* 0.057 0.071 0.086 0.101 0.115 0.165 

SK 0.044 0.060 0.077 0.093 0.109 0.162 

UK 0.052 0.070 0.089 0.109 0.130 0.201 
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Table A5. Inequality in EU SILC countries, heterogeneous inequality aversion 
(arbitrary weights B: health = 2/3; Income = 1/6; Education=1/6) 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.037 0.049 0.060 0.071 0.082 0.123 

BE 0.040 0.052 0.064 0.077 0.090 0.140 

CY 0.062 0.076 0.091 0.107 0.122 0.183 

CZ 0.036 0.047 0.057 0.068 0.077 0.113 

DE 0.036 0.048 0.061 0.074 0.087 0.137 

DK* 0.028 0.038 0.048 0.058 0.067 0.100 

EE 0.047 0.061 0.076 0.091 0.106 0.166 

ES 0.048 0.063 0.080 0.099 0.118 0.188 

FI* 0.050 0.064 0.078 0.092 0.105 0.154 

FR 0.031 0.044 0.057 0.069 0.082 0.131 

GR 0.056 0.074 0.092 0.111 0.131 0.203 

HU 0.052 0.067 0.082 0.097 0.113 0.169 

IE 0.052 0.066 0.079 0.094 0.108 0.166 

IS* 0.035 0.047 0.059 0.071 0.082 0.123 

IT 0.047 0.063 0.080 0.099 0.119 0.193 

LT 0.053 0.068 0.085 0.103 0.123 0.196 

LU 0.039 0.053 0.066 0.080 0.094 0.146 

LV 0.051 0.069 0.089 0.111 0.136 0.217 

NL* 0.033 0.044 0.055 0.066 0.077 0.119 

NO* 0.043 0.055 0.066 0.077 0.088 0.130 

PL 0.051 0.068 0.086 0.105 0.125 0.198 

PT 0.060 0.078 0.096 0.116 0.136 0.209 

SE* 0.020 0.031 0.042 0.053 0.064 0.107 

SI* 0.058 0.070 0.083 0.095 0.107 0.151 

SK 0.050 0.064 0.078 0.091 0.104 0.150 

UK 0.048 0.063 0.078 0.094 0.111 0.178 
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Table A6. Inequality in EU SILC countries, heterogeneous inequality aversion 
(arbitrary weights C: health = 4/5; Income = 1/10; Education=1/10) 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.043 0.052 0.060 0.068 0.075 0.107 

BE 0.040 0.049 0.057 0.066 0.075 0.117 

CY 0.060 0.070 0.080 0.091 0.102 0.154 

CZ 0.043 0.050 0.058 0.065 0.071 0.098 

DE 0.039 0.048 0.057 0.066 0.075 0.116 

DK* 0.032 0.039 0.046 0.053 0.059 0.084 

EE 0.049 0.058 0.068 0.078 0.090 0.140 

ES 0.048 0.059 0.071 0.083 0.097 0.159 

FI* 0.055 0.065 0.075 0.084 0.093 0.133 

FR 0.033 0.042 0.051 0.060 0.069 0.107 

GR 0.058 0.071 0.083 0.097 0.111 0.173 

HU 0.056 0.067 0.077 0.088 0.099 0.147 

IE 0.048 0.058 0.068 0.077 0.088 0.135 

IS* 0.038 0.047 0.056 0.063 0.071 0.103 

IT 0.047 0.058 0.070 0.083 0.098 0.163 

LT 0.054 0.065 0.076 0.089 0.103 0.168 

LU 0.040 0.050 0.059 0.069 0.079 0.121 

LV 0.051 0.064 0.077 0.093 0.111 0.186 

NL* 0.034 0.042 0.049 0.057 0.064 0.097 

NO* 0.043 0.051 0.059 0.067 0.075 0.108 

PL 0.055 0.067 0.079 0.093 0.107 0.170 

PT 0.058 0.071 0.084 0.098 0.112 0.176 

SE* 0.024 0.032 0.039 0.047 0.055 0.089 

SI* 0.064 0.073 0.082 0.090 0.099 0.134 

SK 0.060 0.070 0.080 0.089 0.098 0.135 

UK 0.050 0.061 0.071 0.082 0.094 0.151 
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Table A7. Inequality in EU SILC countries, heterogeneous inequality aversion 
(statistical weights) 

1 0.5 

beta 
 
0 -0.5 -1 -3 

AT 0.042 0.056 0.071 0.087 0.101 0.149 

BE 0.060 0.076 0.092 0.109 0.125 0.175 

CY 0.086 0.105 0.124 0.144 0.163 0.225 

CZ 0.037 0.050 0.064 0.077 0.090 0.133 

DE 0.043 0.060 0.078 0.096 0.113 0.168 

DK* 0.027 0.039 0.052 0.064 0.076 0.116 

EE 0.057 0.077 0.098 0.119 0.140 0.202 

ES 0.062 0.083 0.107 0.131 0.155 0.225 

FI* 0.061 0.078 0.095 0.112 0.128 0.180 

FR 0.043 0.060 0.077 0.094 0.111 0.165 

GR 0.076 0.100 0.126 0.152 0.176 0.246 

HU 0.069 0.089 0.110 0.131 0.150 0.207 

IE 0.088 0.106 0.125 0.143 0.161 0.217 

IS* 0.049 0.063 0.079 0.094 0.109 0.155 

IT 0.067 0.090 0.115 0.141 0.166 0.237 

LT 0.067 0.088 0.111 0.135 0.159 0.231 

LU 0.050 0.067 0.085 0.103 0.120 0.175 

LV 0.071 0.097 0.127 0.157 0.185 0.261 

NL* 0.044 0.057 0.072 0.086 0.100 0.146 

NO* 0.069 0.084 0.099 0.114 0.128 0.172 

PL 0.063 0.087 0.113 0.139 0.164 0.236 

PT 0.084 0.107 0.132 0.157 0.181 0.254 

SE* 0.023 0.037 0.052 0.066 0.080 0.126 

SI* 0.064 0.078 0.093 0.108 0.122 0.172 

SK 0.053 0.070 0.087 0.105 0.122 0.174 

UK 0.063 0.083 0.104 0.127 0.149 0.218 
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Table A8. Statistical weights 

Income Health Education 

AT 0.380 0.426 0.193 

BE 0.438 0.307 0.256 

CY 0.408 0.347 0.245 

CZ 0.341 0.436 0.223 

DE 0.351 0.445 0.204 

DK 0.296 0.436 0.267 

EE 0.345 0.335 0.321 

ES 0.345 0.414 0.241 

FI 0.425 0.424 0.152 

FR 0.422 0.364 0.214 

GR 0.419 0.417 0.165 

HU 0.422 0.412 0.166 

IE 0.428 0.363 0.209 

IS 0.428 0.393 0.178 

IT 0.415 0.396 0.189 

LT 0.326 0.277 0.397 

LU 0.351 0.411 0.238 

LV 0.366 0.278 0.356 

NL 0.380 0.432 0.188 

NO 0.445 0.290 0.266 

PL 0.403 0.415 0.182 

PT 0.338 0.400 0.262 

SE 0.426 0.435 0.140 

SI 0.348 0.251 0.401 

SK 0.436 0.313 0.251 

UK 0.342 0.432 0.226 
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Figure A1. Inequality in multidimensional well-being: 

heterogeneous versus homogenous inequality aversion (equal weights, beta = 0) 

 

 

 

 

Figure A2. Inequality in multidimensional well-being: 
heterogeneous versus homogenous inequality aversion (equal weight, beta = -3) 
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