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Abstract

This paper investigates the evolution of global well-being inequality between 1980

and 2010 based on three dimensions: income, health and education. The inequality

of each of these dimensions shows a di¤erent pattern over time. To make an overall

assessment of the evolution of well-being inequality, I make use of a recently devel-

oped multidimensional inequality index which re�ects the implicit value judgments

of the revised Human Development Index. Multidimensional well-being inequality

has decreased over the considered period. However, this result is shown to depend

crucially on the weighting scheme selected, the aggregation procedure and the trans-

formation of the income dimension.

Keywords: global inequality, Gini coe¢ cient, human development index, multidi-

mensional inequality

JEL Classi�cation: D63, I31, O52.

�Koen Decancq: Center for Economic Studies, Katholieke Universiteit Leuven, Naamsestraat 69, B-

3000 Leuven, Belgium and CORE, Université Catholique de Louvain, B-1348 Louvain-la-Neuve, Belgium.

E-mail: koen.decancq@econ.kuleuven.be.

I thank the participants of the HDR 2010 consultation in Rabat and the �Scienti�c Interdisciplinary

Seminar�of the University of Antwerp for their comments and remarks. I am grateful to my coauthors

of related papers: Kristof Bosmans, André Decoster, María Ana Lugo, Erwin Ooghe and Erik Schokkaert

for the numerous conversations we had on this topic. I am particularly indebted to María Ana Lugo for

her detailed comments on an earlier draft. Remaining errors are all mine.

1



1 Introduction

Is the world a more unequal place than 30 years ago? In the past few years, we have

seen an animated debate emerging on whether global inequality has risen or, instead,

declined rapidly.1 The controversy has been fueled by at least two di¤erences of opin-

ion. First, studies di¤er in the way they approximate missing data. Ideally, a study of

global inequality is based on comparable micro data for all countries of the world. In

absence of these data, some (heroic) assumptions on the approximation of missing data

are inevitable. On top of that, the exercise of measuring inequality has an important

normative component. Di¤erences in value judgements on the notion of inequality and

its measurement have been shown to result in di¤erent trends of global inequality.

What most authors seem to agree on is the appropriate �currency of inequality�.

Studies of global inequality focus almost without exception on one single dimension of

human well-being, that is income. This implicit identi�cation of global inequality with

global income inequality might come as a surprise for the reader who is familiar with

the writings of political philosophers such as Rawls (1971); Sen (1985) and Nussbaum

(2000). They argue against a narrow-sided view of well-being that ignores various sources

of heterogeneity with respect to other dimensions of life such as health and education.

This broader perspective of well-being has, in recent years, in�uenced both academics and

policy makers (Stiglitz, Sen, and Fitoussi, 2009). Yet, this multidimensional perspective

seems to trickle only slowly in the literature on global inequality.2

In this paper I study the evolution of global inequality of well-being, where infor-

mation on health and education, as well as income, are taken into consideration. In

a series of recent papers, Ravallion (2010a,b, 2011) makes the distinction between two

approaches to include the multiple dimensions of well-being in the analysis: a dimension-

by-dimension approach, resulting in � large and eclectic dashboard�(Stiglitz, Sen, and

Fitoussi, 2009, p.62) and a multidimensional approach which makes use of some aggre-

gate index of well-being, to which Ravallion refers as a �mashup index of development�.

In the second section of this paper I will study the evolution of global inequality dimen-

sion by dimension.3 Such an approach clearly goes beyond a single focus on incomes and

1See, for instance, Chotikapanich, Valenzuela, and Rao (1997); Bourguignon and Morrisson (2002);

Milanovic (2002, 2005); Capéau and Decoster (2005); Dowrick and Akmal (2005); Sala-I-Martin (2006);

Pinkovskiy and Sala-I-Martin (2009); Atkinson and Brandolini (2010); Deaton (2010); Bosmans, Decancq,

and Decoster (2011). Anand and Segal (2008) provide a comprehensive survey.
2Some recent exceptions of multidimensional studies on global inequalities are by Decancq, Decoster,

and Schokkaert (2009); Decancq and Ooghe (2010); Herrero, Martínez, and Villar (2010); Muller and

Trannoy (2011).
3The most well-known example of an dimension-by-dimension dashboard evaluation of global well-

being is by the United Nations�Millenium Development Goals. Speci�c examples with a focus on the

inequality within multiple dimensions of well-being are by Slottje, Scully, Hirschberg, and Hayes (1991);

Hicks (1997); Easterlin (2000); Hobijn and Franses (2001); Neumayer (2003); World Bank (2005); United

Nations Development Programme (2010).
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provides additional and even surprising insights. Unfortunately, such an approach does

not lead to an overall appraisal of global inequality.4 More fundamentally, a dimension-

by-dimension dashboard approach leads us to ignore the interrelationships and possible

correlations between the dimensions of well-being. A world where one country is top-

ranked in all dimensions, another second-ranked, and so on, is arguably more unequal

than a world with the same distributional pro�les in each dimension but where some

countries are top-ranked in some dimensions, and other countries in others. Yet, accord-

ing to a dimension-by-dimension approach, both situations are, by construction, assessed

as �equally unequal�. It is for this reason that I study, in section three, the evolution

of global inequality by making use of one of the newly developed indices of multidi-

mensional inequality. Given the popularity of the Gini coe¢ cient in one-dimensional

empirical work, I make use of a multidimensional extension of the Gini coe¢ cient, which

has recently been proposed by Decancq and Lugo (2011).

A multidimensional approach necessitates an explicit choice on standardization of

variables, weighting of dimensions and a procedure to aggregate across the dimension. In

this paper, I take as benchmark the choices implicit in the revised Human Development

Index (HDI) which incorporates, along with per capita GDP, two non-monetary aspects of

life (health and educational achievements). After a wide consultation process, the UNDP

revisited in 2010 its methodology to compute the HDI. The main di¤erence between the

new index and the previous one is in the aggregation procedure (multiplicative rather

than additive) and in the indicator of educational achievements (mean and expected years

of schooling instead of literacy and enrolment rates). I use the most recent available data

from the Human Development Report on population sizes, on Gross National Income

(GNI) per capita, life expectancy and years of schooling for 86 countries in the period

1980-2010.5

The analysis is performed at the country level, rather than at the household or

individual level, due to data limitations. This means that within-country inequality is

ignored. This crude simpli�cation of global well-being distribution makes us blind to

important social trends such as, for instance, the increasing inequality in China. Unfor-

tunately, very few data is available on within-country joint distributions of well-being

for developed countries and a fortiori for developing countries. All the analyses are

performed both weighting and not weighting by the population size of each country. In

line with the existing literature on global income inequality, I refer to the unweighted

4Ravallion (2011) considers this to be an advantage, rather than a drawback of a dimension-by-

dimension dashboard approach. He writes �Imagine you go for your annual medical checkup. Your

doctor does all the usual tests, but tells you that she will base her assessment solely on a single composite

index� rescaling and averaging all the test results. You would be well advised to get a new doctor!�
5Data are downloaded from the UNDP web site (http://hdr.undp.org/en/media/HDI-trends-1980-

2010.xls) in March 2011. See Human Development Report 2010 for more details. Appendix A lists the

countries included in the analysis. Only countries for which the data for all variables in all years are

available are included.
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estimates of inequality as �concept 1 inequality�and to the population-weighted results

as �concept 2 inequality�. Milanovic (2005) interprets concept 1 inequality as the in-

equality within the general assembly of the United Nations, where every country has one

vote, irrespective of its size. One may �nd it unattractive to give the same weight to

large populated countries (such as China) as to small countries (such as Luxembourg).

Therefore I also provide population-weighted results.

The present analysis extends that of Decancq, Decoster, and Schokkaert (2009) in

three ways: First, the multidimensional inequality index used in this paper extends the

popular Gini coe¢ cient, rather than the inequality index proposed by Atkinson (1970).

To the best of my knowledge, this study is the �rst to use a multidimensional Gini

coe¢ cient to analyze the trend of global well-being inequality. Second, it uses more

recent data, which allows to study the impact of the �nancial crisis on the inequality

within the monetary dimension of well-being. Finally, the multidimensional framework is

adjusted to take the revised methodology of the HDI as benchmark. This o¤ers additional

insights in the importance of the recent adjustments of the HDI methodology.

2 Dimension-by-dimension analysis

This section focuses on three dimensions of well-being: income, health and schooling. It

presents a dimension-by-dimension analysis of the evolution of global well-being inequal-

ity.

2.1 Global income inequality

The literature on global inequality focused its attention almost exclusively on global

income inequality. I take as the variable of interest here the Gross National Income

(GNI) per capita expressed in 2008 dollars, corrected using the standard PPPs. Figure

1 presents the evolution of global income inequality since 1980. I present results for

unweighted and weighted inequality (the left and right panel respectively). In each

panel, the evolution for two degrees of bottom sensitivity is depicted: When the bottom

sensitivity parameter � equals 2 the Gini coe¢ cient is obtained. For larger values of �

more weight is given to the bottom of the distribution. To ease comparison, the results

are normalized such that 1980=100.6

My �ndings are in line with the literature (Milanovic, 2005). Unweighted income in-

equality increases during the �rst two decades, reaches its peak around 2000 and declines

afterwards, with a steeper decline for the Gini coe¢ cient compared to the more bottom-

sensitive index. The drop of the Gini coe¢ cient around 2008 is particularly remarkable.

6To be precise, I compute the one-dimensional s-Gini coe¢ cient as characterized by Weymark (1981),

using the Stata command SGINI, developed by Philippe Van Kerm. For the computations of the next

section, a multidimensional extension of SGINI is used, which is available upon request from the author.
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Figure 1: Global inequality in GNI per capita for concept 1 and concept 2.

The �nancial crisis seems to have more than proportionally a¤ected the richer countries.7

Population-weighted inequality declines steadily over the considered period: the

Gini coe¢ cient goes down by almost 20 per cent over the last three decades. This

remarkable di¤erence in pattern between concept 1 and 2 caused some additional contro-

versy in the literature on global income inequality, with echoes in the popular press (The

Economist, 2003). The reason for these diverging stories lies in the exceptional growth

performance of China and India since 1980, and especially since 1990, together with the

fact that these two countries account for such a big share of the world�s population.

In a counterfactual world without China and India, also population-weighted inequality

would have increased with about 10 per cent.

2.2 Global health inequality

Recent studies of happiness and subjective life satisfaction have highlighted the large

importance that people give to health when judging their overall well-being.8 Life ex-

7Note that here, as in the rest of the paper, a relative perspective on inequality is taken, this means

that equal proportional increases of all incomes do not a¤ect inequality. This is a common assumption

in global inequality, but a debatable one. Atkinson and Brandolini (2004, 2010); Bosmans, Decancq, and

Decoster (2011) show that an equally justi�able absolute perspective, where equal absolute increases do

not a¤ect inequality, leads to a less rosy picture on global inequality.
8For some recent references to the booming literature on happiness and subjective well-being see

Layard (2005); Clark, Frijters, and Shields (2008) and the many references therein.
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pectancy at birth is the most widely used measure of health achievements. This indicator

is not without objections, as it focuses solely on expected length of life at birth and omits

any consideration on the quality of that life.

Since it is relatively easier to increase an extra expected year of life in a country with

low initial health performance -say, Botswana- compared to a country on the frontier of

medical knowledge -say, Japan- one may expect a rapid decline of health inequality over

the last three decades. Indeed, in 2005 the UNDP seemed quite optimistic about the

evolution of life expectancy and its inequality:

�In a little more than a decade average life expectancy in developing

countries has increased by two years. On this indicator human development

is converging: poor countries are catching up with rich ones.� (Human De-

velopment Report, 2005)

Unfortunately, this claim is not supported by the computations for concept 1 in-

equality nor by recent �ndings in the literature on global health inequality.9 In �gure 2,

the evolution of health inequality is shown, measured by the same two indices of inequal-

ity. The unweighted inequality index shows a steadily increase during the early 1990�s,

particularly for the more sensitive to the bottom index � = 5. This fact can be largely

attributed to the devastating e¤ect of the HIV/AIDS epidemic in many Sub-Saharan

countries. As an example of the magnitude of the e¤ect of HIV/AIDS on a country�s

health outcomes, life expectancy in Botswana went from 64 years in 1990 to 49 years a

decade later. The global trend is reversed only in the �rst years of the new century.

A substantially di¤erent pattern emerges when one weighs the distribution by the

countries population sizes. Since 1980, inequality in life expectancy has been declining

uninterruptedly (right panel of �gure 2). The di¤erences in the two graphs re�ects the

spectacular improvement in health performance of the more populated countries such

as Bangladesh and Indonesia (19 and 17 additional years between 1980 and 2010) and,

to the lower but equally impressive achievements in India, China and Brazil (10 to 8

additional expected years of life).

2.3 Global educational inequality

In 2010, during the revision of the HDI-methodology, the UNDP opted for �years of

schooling�as the new indicator of educational achievement, replacing the combined lit-

eracy and enrolment rate previously used. These newly chosen variables have the advan-

tage of being less arti�cially bounded from above compared to the literacy and enrolment

rates which reached their physical limit of 100 per cent in almost all OECD countries. In

9See McMichael, McKee, Shkolnikov, and Valkonen (2004); Moser, Shkolnikov, and Leon (2005);

Becker, Philipson, and Soares (2005); Decancq, Decoster, and Schokkaert (2009); Muller and Trannoy

(2011).
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Figure 2: Global inequality in life expectancy for concept 1 and concept 2.

the past, some authors have expressed their worries about an arti�cial convergence in the

educational achievements due to the statistical artifact that the measurement apparatus

was blind for further increases in the achievements of the top-performers (Neumayer,

2003; McGillivray and Ram Pillarisetti, 2004). The variable �years of schooling� is less

susceptible to this worry. In this paper I follow the new HDI standard and consider

inequality in a combined index capturing expected and mean years of schooling, similar

to Hicks (1997).

Figure 3 shows a clear trend of declining educational inequality, both for weighted

and unweighted inequality indices and for both degrees of bottom-sensitivity. This re-

sult re�ects earlier �ndings with di¤erent educational indicators and di¤erent indices of

inequality. In fact, one �nds Lorenz dominance of the later years with respect to the

earlier ones, so all inequality indices will agree that schooling inequality decreased over

time.

In this section, we have summarized the inequality in three dimensions of the HDI.

We have seen that they evolved quite di¤erently in the past few decades. At this point

it remains hard to make an unambiguous assessment of the trend of overall well-being

inequality. To provide such an evaluation I take a multidimensional perspective in the

next section.
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Figure 3: Global inequality in years of schooling for concept 1 and concept 2.

3 Multidimensional analysis

Broadly speaking, two routes can be taken to evaluate multidimensional inequality. The

�rst computes inequality in each dimension and then combines the dimension-speci�c

inequality indices through some function, for instance a weighted sum.10 This two-step

inequality index becomes - by construction - insensitive to the changes in correlation

between the di¤erent dimensions of well-being. As described in the introduction, not

being able to incorporate information on the correlation structure among dimensions of

well-being represents an important limitation. Indeed, this is the main reason argued for

moving beyond the dimension-by-dimension approach described above.

The second route, which is taken here, is the mirror-image of the two-step procedure

previously described. First, for each country the three achievements in the dimensions

of well-being are aggregated into a composite index of well-being. The HDI seems an

obvious candidate for such a summary statistic of well-being. Second, I calculate the

inequality using a multidimensional extension of the Gini index. The next paragraph

considers these two steps in some detail.

10This is the route taken by the measure proposed by the HDR (2010, p.219) and in a theoretical

contribution to the derivation of a multidimensional Gini index by Gajdos and Weymark (2005).
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3.1 Method

In the �rst step, the attainments in the di¤erent dimensions of well-being are aggregated.

In order to do this, three essential decisions have to be made. First, a standardization

procedure needs to be chosen to make the measurement units of the dimensions com-

parable. Income is generally expressed in monetary units, such as US$ whereas life

expectancy and years of schooling are measured in years. For the benchmark analysis, I

will use the same transformation as the revised HDI (2010, p. 217). That is,

Dimension index =
actual value - minimum value

maximum value - minimum value
:

The �maximum values�are set to the observed maximum values among the countries in

the time series. The �minimum values�are conceived as the subsistence values. The exact

values can be found in Appendix B. For income, an additional transformation is made:

the GNI per capita is transformed using a logarithmic transformation. The concavity

of the logarithmic transformation re�ects the diminishing returns of the conversion of

income into well-being (Anand and Sen, 2000). Afterwards, I will investigate the impact

of this speci�c choice on the results.

Second, the speci�c functional form has to be selected to aggregate these trans-

formed dimensions. After the 2010 revision of the HDI-methodology, the UNDP has

chosen the geometric or multiplicative average:

HDInew = (ILife)
1=3 � (IEducation)1=3 � (IIncome)1=3 : (1)

The multiplicative average has the advantage of limiting the degree of substitutability

among dimensions (HDR 2010, p. 15). In contrast, the previous aggregation function

used was a linear average implying perfect substitutability across dimension indices.

HDIold = 1=3 (ILife) + 1=3 (IEducation) + 1=3 (IIncome) : (2)

The new aggregation procedure does, indeed, put a limit to the substitutability, but it

does so in a very speci�c way. In particular, the elasticity of substitution between all

pairs of dimensions is set equal to one. As before, I will use the HDI choice of aggregation

for the benchmark computations, and later investigate the impact of this choice.

Finally, weights have to be assigned to each dimension used in the aggregation.

Dimension-weights are important in determining the trade-o¤s between the di¤erent di-

mensions of well-being. Fixing these trade-o¤s is a di¢ cult matter. How much additional

income is necessary to compensate for a loss in one year of life expectancy? In this ques-

tion there is an echo of the everlasting philosophical inquiries about the nature of �a good

life�(Decancq and Lugo, 2012). Once again, I follow the choice embedded in the revised

HDI � equal weights � for the benchmark analysis (re�ected by the 1/3 in expression

(1) and (2)) :

9
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The choices made by the HDR 2010 on standardization, aggregation and weighting

re�ect one particular view on how an appropriate well-being index should be constructed.

To crystallize the implied trade-o¤s of the revised HDI, I depict in Figure 4 the iso-human

development curves between life expectancy and GNI per capita for Congo, Colombia and

Belgium. The black curves represent the implied trade-o¤s of the revised HDI, whereas

the gray curves do the same for a linear aggregation (thereby approximating the old HDI).

After inspecting Figure 4, one may �nd the trade-o¤s of the revised HDI debatable or

even troublesome (Ravallion, 2010b). In particular the limited responsiveness of the HDI

to increases in the Congolese life expectancy seems contentious.

In the second step, the inequality among the well-being indices obtained in the �rst

step is computed. I use an extension of the Gini coe¢ cient proposed by Decancq and

Lugo (2011), where an extensive treatment of the properties of the index is given as well

as an application to Russian micro data. Here I limit myself to a non-technical treatment

of two essential properties of the index, which - I argue - capture the multidimensional

nature of the approach to inequality.

The �rst desired characteristic of a multidimensional index of inequality is that

the index should decrease after a multidimensional averaging procedure.11 An example

might help to clarify. Let us compare a stylized world in two moments in time: T0 and

T1. In each situation there are two countries (rows) and three dimensions of well-being

(columns).

11An averaging procedure is a pre-multiplication with a bistochastic matrix, see Kolm (1977); Weymark

(2006) for more details.
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T0 =

"
10 80 30

90 20 70

#
and T1 =

"
30 65 40

70 35 60

#
:

In each dimension, the worst performing country has improved its situation by the

same amount as the best performing country worsened his. The averaging property will

require that the world be considered more equal after the change, that is in situation T1.

This captures one of the possible extensions of the Pigou-Dalton transfer principle into

the multidimensional setting, which states that a transfer from a better-o¤ to a worse-o¤

individual should decrease inequality.12

The second property involves an aversion to correlation between the dimensions.13

Let us now compare the world in the following points in time: T0 and T2.

T0 =

"
10 80 30

90 20 70

#
and T2 =

"
10 20 30

90 80 70

#
:

In period T2 the �rst country is bottom-ranked in all dimensions and the second country

is top-ranked in all dimensions, whereas the performance was much more mixed in T0.

Note, however, that the inequality within each dimension remains unchanged. The reader

might agree that the world is a more equal place in situation T0 where the countries have

a more mixed performance across the di¤erent dimensions.

In interplay with other attractive properties, a multidimensional inequality index

can be obtained which satis�es the above essential properties under some restrictions on

the parameter choices (Decancq and Lugo, 2011).

3.2 Benchmark result

The analysis of multidimensional inequality begins with a well-being index which co-

incides with the revised HDI. This will be referred to as the benchmark result in the

rest of the paper. One might consider the choices on standardization, aggregation and

weighting embedded in the HDI rather arbitrary and even unattractive. Therefore in

the next section a stress-test of the benchmark result is performed by investigating the

12An alternative approach is to investigate the one-dimensional inequality in some composite index

of well-being and (for example McGillivray and Ram Pillarisetti (2004); Becker, Philipson, and Soares

(2005); Noorbakhsh (2007); Wol¤, Chong, and Au¤hammer (2010)). The di¤erence with the approach

taken here is whether a one-dimensional transfer principle is imposed or a multidimensional one. See

Decancq, Decoster, and Schokkaert (2009) for more details.
13The notion of correlation-sensitivity has been introduced in the literature on multidimensional in-

equality by Atkinson and Bourguignon (1982). Dardanoni (1996) uses a similar approach to correlation

aversion as the one introduced here. Pogge (2009) writes �a credible index of development must be sen-

sitive to whether an increase in literacy goes to landowners or the landless, an improvement in medical

care goes to children or to the aged, an increase in enrolment to privileged university students or to

children in slums, an increase in life expectancy to the elite or to the marginalized, enhanced physical

security to males or to females.�

11
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Figure 5: Global multidimensional inequality (benchmark) for concept 1 and concept 2.

robustness of the obtained trend in multidimensional inequality for alternative - a priori

equally justi�able - choices.

Figure 5 provides the evolution of multidimensional global inequality for the bench-

mark case. The �nding of decreasing inequality is in line with the earlier �ndings of

Decancq, Decoster, and Schokkaert (2009), who �nd a similar pattern in their analysis.

Furthermore, this pattern con�rms to a large extent a conjecture expressed by the HDR

2005:

�For most of the past 40 years human capabilities have been gradually

converging. From a low base, developing countries as a group have been

catching up with rich countries in such areas as life expectancy, child mor-

tality, and literacy. A worrying aspect of human development today is that

overall state of converging is slowing� and for a large group of countries di-

vergence is becoming the order of the day.� (Human Development Report,

2005).

In fact, the worry of the HDR 2005 about a slowing convergence during the last

decade of the previous century seems to be overcome after 2000, resulting in a steady

decline of global multidimensional inequality between 2000-2010. Even though inequality

declines over time, the absolute level remains high. The welfare losses due to well-being

12



inequality range from 20 up to 50 per cent depending on the adhered bottom-sensitivity.

That means that an ethical observer could discard between 20 per cent and 50 per cent

of total income, health and educational achievements, with social indi¤erence if he could

freely equalize income, health and education across countries.

3.3 Robustness analysis

In this section, I study the robustness of the above benchmark result for alternative

choices on the weights and on aggregation and standardization procedures.14

Let�s �rst study the impact of the weights, by considering one speci�c alternative

weighting scheme. I follow Bourguignon and Morrisson (2002); Becker, Philipson, and

Soares (2005) and consider a notion of well-being where educational achievement is not

seen as an independent component of well-being, but rather as an aspect with only

instrumental value. This is done by setting the weight of education equal to zero. The

result of this alternative choice is captured by Figure 6. Unweighted multidimensional

inequality increases in the �rst half of the considered period and then reverts to its

initial level. Population-weighted estimates are much less sensitive to the choice of this

alternative weighting scheme, especially when the bottom sensitivity parameter takes

moderate values (� equal to 2, for instance). Of course, this weighting scheme re�ects

only one very speci�c alternative to equal weighting across the three dimensions of the

HDI. Studying more alternative weighting schemes goes beyond the scope of this paper,

but the reader is referred to Decancq and Ooghe (2010) for a more systematic study of

the impact of the weighting scheme to the results on global inequality and welfare.

Second, the benchmark results are compared to an alternative based on a di¤erent

aggregation procedure. First, I compute the evolution of well-being inequality with a

linear aggregation procedure as captured by expression (2) : By doing so, I revert to the

aggregation formula which had been used by the UNDP between 1990 and 2010. The

result is very similar to the multiplicative aggregation and therefore not shown in the

paper. Instead in Figure 7, I provide an alternative which takes for each country its

worst performance across the three dimensions as well-being index. A similar proposal

can be found in Lorzano Segura and Gutierrez Moya (2009). Such an approach favors

countries with an equal human development across the three dimensions of well-being.

This alternative excludes substitutability between the dimensions, which seems in line

with the writings of the Human Development Report. It leads to increasing unweighted

inequality up to 2000 and a declining trend afterwards.

Finally, I look at the impact of the standardization procedure chosen by the UNDP.

As an alternative I return to the benchmark results, without applying the logarithmic

14A robustness analysis for the impact of measurement error and data selection rules falls outside the

scope of this paper. See Wol¤, Chong, and Au¤hammer (2010) for an analysis of the imprecision of the

HDI due to measurement error. The authors obtain large estimates of imprecision ranging up to 0.11 for

a country as Niger (on a scale between 0 and 1).
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Figure 6: Global multidimensional inequality (adjusted dimension weights) for concept

1 and concept 2.

transformation of the monetary dimension. After adjusting the income maximal and

minimal values accordingly, GNI per capita is used directly, rather than �rst taking

the logarithm of GNI per capita. Such an approach re�ects the common practice in

the multidimensional literature on welfare and inequality measurement.Figure 8 shows

the evolution of well-being inequality when no logarithmic transformation is taken. Un-

weighted inequality increases slowly over time, reaches its peak around 2000 and decreases

afterwards (with a little dip in 2008 due to the outbreak of the �nancial crisis). On the

contrary, population-weighted inequality decreases over time, even after removal of the

logarithmic transformation.

To summarize, the benchmark inequality computation which re�ects the particu-

lar value judgements present in the HDI presents a relatively rosy picture of decreasing

inequality, both in the population weighted and unweighted case. The limited robust-

ness analysis has shown, however, that for the unweighted case, this rosy picture crucially

depends on these value judgements on weighting, aggregation and standardization. Alter-

natively, equally justi�able choices in these domains may lead to an increasing unweighted

global inequality instead.
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Figure 7: Global multidimensional inequality (adjusted aggregation procedure) for con-

cept 1 and concept 2.

4 Conclusion

In this paper, the evolution of world inequality is studied while taking the argument that

well-being is a multidimensional notion seriously. As a starting point, I have studied the

evolution of inequality within the three dimensions of the HDI separately. The evolution

of global income inequality is remarkably di¤erent when taking a population unweighted

or population weighted perspective. Unweighted health inequality showed an increase

during the 1990s while educational inequality declined throughout the considered pe-

riod 1980-2010. Unfortunately, this dimension-by-dimension approach is unable to take

into account the correlation structure between the dimensions of well-being. Therefore I

adopted a second explicitly multidimensional approach by using the newly developed ex-

tension of the Gini coe¢ cient proposed by Decancq and Lugo (2011). Multidimensional

inequality shows a declining pattern, but this pattern seems sensitive to the particular

perspective on the weights, aggregation procedure and transformation taken, especially

when no population weights are used. Giving less weight to the educational dimension,

moving towards a more severe aggregation procedure or dropping the logarithmic trans-

formation of incomes, leads to an increase of unweighted global inequality during the

1990�s rather than a decrease. This �nding illustrates once more that the normative

choices on appropriate bottom-sensitivity, population-weighting, aggregation, standard-
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Figure 8: Global multidimensional inequality (adjusted transformation) for concept 1

and concept 2.

ization and weighting of the dimensions have a potentially large impact on the empirical

results. More theoretical insights into how these parameter choices can and should be

made, are needed.

Two directions for further research are identi�ed. First, given the recent changes of

the well-being distribution within countries (for instance, the rapid changes within the

Chinese society) it is an interesting questions to measure global well-being inequality on

the micro-level. Arguably heavy parametric assumptions on the di¤erent distributions

and their correlation structure are inevitable. The data collected for the recently pro-

posed multidimensional human poverty index by Alkire and Santos (2010) and by HDR

(2010) can serve as a starting point for such an analysis.

Finally, though I believe that understanding the evolution of global inequality is a

relevant question, it remains a condition sine qua non for the more fundamental inquiries

about the underlying sources of these changes. Why is the world such an unequal place?

What are the driving forces for the changing global inequality? What is the role of

globalization? What is the impact of demographic changes? How important is the impact

of calamities such as the HIV/AIDS epidemic and the �nancial crisis? A systematic study

of these questions based on counterfactual scenarios can be helpful to quantify the relative

magnitudes of the di¤erent sources of global well-being inequality.
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Appendix A. Countries in the data set

The Human Development Report (2010) data base contains data for 194 countries. An

arguably strict data selection rule is applied: only countries for which I have all data

in all periods are included in the analysis, which reduces the data set to 86 countries.

Table 1 gives an overview. This reduced data set contains 77 per cent of the 2010

population. Most missing observations are due to missing schooling data. A procedure

with interpolation or extrapolation of schooling data leads to a coverage of 116 countries

with qualitatively the same results on global inequality as the ones I have presented here.

Table 1: Countries in the data set

Algeria Ecuador Kenya Peru

Argentina Egypt Korea Philippines

Australia Fiji Latvia Portugal

Austria Finland Lesotho Rwanda

Bangladesh France Luxembourg Saudi Arabia

Belgium Gabon Malawi Senegal

Benin Ghana Malaysia Sierra Leone

Botswana Greece Mali Spain

Bulgaria Guatemala Malta Sudan

Burundi Guyana Mauritius Sweden

Cameroon Honduras Mexico Switzerland

Canada Hong Kong Morocco Thailand

Central African Republic Hungary Mozambique Togo

Chile Iceland Nepal Trinidad and Tobago

China India Netherlands Tunisia

Colombia Indonesia New Zealand Turkey

Congo Ireland Nicaragua United Kingdom

Congo (Dem. Republ.) Israel Niger United States

Costa Rica Italy Norway Venezuela

Côte d�Ivoire Jamaica Pakistan Zambia

Cyprus Japan Panama

Denmark Jordan Paraguay
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Appendix B. Technical notes

A. The well-being index. Let the achievement of a country be described by a vector
x containing seven indicators: life expectancy at birth (Life); literacy rate (Lit); en-

rolment rate (Enrol); expected years of schooling (E.School); mean years of schooling

(M.Schoool); gross domestic product per capita (GDP) and gross national product per

capita (GNI). A broad class of well-being indices can be written as follows

W (x) =

8<:
hP7

j=1wjIj(xj)
�
i1=�

for � 6= 0Q7
j=1 Ij(xj)

wj for � = 0:
(3)

Selecting a particular well-being index then boils down to setting the weights w1; : : : ; w7,

the transformation functions Ij and the aggregation procedure, captured by parameter

�: The revised Human Development Index (HDInew) and the old version (HDIold) are

special cases of this broad class of well-being indices.15 Table 2 summarizes the respective

parameter choices, assuming that unconsidered dimensions get a weight of zero. The

benchmark case of this paper considers HDInew. For the sensitivity analyses, the weight

of E.School and M.School is �rst set equal to zero (while renormalizing the remaining

weights to 1/2), then I set � = 1 and approximate � = �1 and �nally I replace IGNI
by
�
xj � xj

�
=
�
xj � xj

�
:

Table 2: Parameter choices for old and new Human Development Index.

� j wj Ij xj xj

HDIold 1 Life 1/3
�
xj � xj

�
=
�
xj � xj

�
85 25

Lit 2/9
�
xj � xj

�
=
�
xj � xj

�
100 0

Enrol 1/9
�
xj � xj

�
=
�
xj � xj

�
100 0

GDP 1/3
�
log(xj)� xj

�
=
�
xj � xj

�
log(40000) log(100)

HDInew 0 Life 1/3
�
xj � xj

�
=
�
xj � xj

�
83.2 20

E.School 1/6
�
xj � xj

�
=
�
xj � xj

�
20.6 0

M.School 1/6
�
xj � xj

�
=
�
xj � xj

�
13.2 0

GNI 1/3
�
log(xj)� xj

�
=
�
xj � xj

�
log(108211) log(163)

B. The multidimensional inequality index. If X captures the achievement

vectors
�
x1; : : : ; xn

	
of the n countries in the world, the well-being inequality is measured

by

I(X) = 1�
nX
i=1

"�
ri

n

��
�
�
ri � 1
n

��#
W (xi)

W (�)
; (4)

15To be precise, the revised HDI proposed by the UNDP in 2010 equals 1.016888�HDInew due to

an additional renormalization of the educational composite indicator which consists of M.School and

E.School.
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where � is the achievement vector containing all dimension-wize means and ri is the rank

of country i on the basis of W: The parameter � captures the bottom sensitivity. For

more details, see Decancq and Lugo (2011).
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