






where hi , ei , and yi are the indicators for health, educat ion, and income, respect ively. More
specifically,

hi =
LEBi � 20
83.6 � 20

, ei =

r
MYSi

13.3
·

EYSi

20.45
0.952

, yi =
logGNIi � log100
log59616 � log100

.

Choices for the maximum and minimum values for these normalizat ions are in accordance with
UNDP (2013). The minimum bounds for LEB, MYS, EYS, and GNI are 20, 0, 0, and 100,
respect ively. The maximum bounds are the maximum values observed for each component .3

Given a vector x 2 R + + , the Theil inequality index int roduced by Theil (1967) is defined as
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where x the mean of x. If we denote by d the HDI vector for all countries (d =
(dUSA , dFrance, dJapan, . . .)), we can decompose the inequality T(d) as follows:
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Wecan observethat thepart icular formulat ion of theTheil index and themult iplicat ivest ructure
of the HDI allow us to decompose the inequality for human development as a weighted sum of
the inequalit ies for each of the components, plus a residual. This residual can be interpreted as
a rat io between the HDI for the mean country and the HDI for a virtual country whose health,
educat ion, and income are the corresponding mean for each element . Note that the fact that the
HDI is a geometric mean is crucial for this argument . Before 2010 the HDI was an arithmet ic
mean, so this reasoning would not be possible because the relat ionship between the inequality of
the overall HDI and the inequality for each of its components could not be determined. Select ion
of the Theil index is also key; other inequality measures are available but they do not provide
as clean a decomposit ion as the Theil index does.

3Readers are referred to UNDP (2013) for a more detailed discussion on const ruct ion of the HDI.
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3 Dat a and result s

All data used in this paper were obtained from the United Nat ions Development Programme.
We analyze data from 1980–2012 and only consider countries with data available for the study
period, which represents 89 countries in total.

Figure 1 shows the evolut ion of the HDI dist ribut ion over t ime. For each year considered we
plot the HDI dist ribut ion, start ing with the country with the highest HDI and ending with
the country with the lowest . This plot suggests two ideas. On one hand, global HDI has
posit ively evolved over t ime. The most developed count ry in 2010 was bet ter o↵ than the most
developed country was in 1980, the second most developed country in 2010 was bet ter o↵ than
the second most developed country was in 1980, and so on. These ” dominated” improvements
have been sustained over t ime, with very few except ions (the later the year, the clearer is the
improvement ). On the other hand, since nat ions with high and low human development indices
may both improve, global HDI cohesion may remain unchanged or even decrease.
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Figure 1: Global HDI dist ribut ion during 1980–2010.

Our main findings are summarized in Table 1 and represented in Figure 2. Column 2 in Table
1 and the black line in Figure 2 indicate HDI inequality for the relevant year. Columns 3, 4,
and 5, and the green, red, and yellow lines in Figure 2 indicate the Theil inequality indices for
health, educat ion, and income, respect ively. Finally, the residuals are listed in the last column
in Table 1 and denoted by the dashed line in Figure 2.

We can observe from Figure 2 that human development has become more evenly dist ributed
across the world from 1980 to 2012; HDI inequality has been steadily decreasing over these
decades, and in 2012 was 37.2% lower than it was in 1980. In absolute terms, the reduct ion
from 1980 to 2012 is 0.0265.

Figure2 clearly illust rates that not all HDI componentscontributed equally to this improvement .
Apart from slight growth during the 1980s and 1990s, inequality in health has decreased since
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Year T(d) T(h) T(e) T(y) residual

1980 0.0712 0.0332 0.1547 0.0623 -0.0122
1990 0.0640 0.0344 0.1158 0.0679 -0.0087
2000 0.0607 0.0359 0.0923 0.0760 -0.0074
2005 0.0550 0.0352 0.0764 0.0731 -0.0066
2006 0.0537 0.0342 0.0736 0.0724 -0.0064
2007 0.0523 0.0331 0.0710 0.0715 -0.0062
2008 0.0510 0.0319 0.0687 0.0709 -0.0062
2009 0.0495 0.0307 0.0677 0.0679 -0.0059
2010 0.0483 0.0296 0.0667 0.0661 -0.0058
2011 0.0456 0.0270 0.0619 0.0648 -0.0056
2012 0.0447 0.0260 0.0619 0.0630 -0.0056

Table 1: Theil inequality index for the HDI and its components.

2000, although this change (21.6%) is quite small compared to the overall HDI evolut ion. The
situat ion is even worse for material wellbeing: in 2012 the inequality for this component was
higher than it was 32 years before. From 1980 to 2000 income inequality increased by 17.3% and
thereafter slight ly decreased up to 2012. Therefore, the improvement in global HDI dist ribut ion
cannot beat t ributed to material wellbeing, quite thecont rary, it hasbeen pushing in theopposite
direct ion.

A posit ive t rend for educat ion is clearly evident . Educat ion inequality decreased from 0.1547 in
1980 to 0.0619 in 2012, a significant decrease of 60% over the study period. Thus, it seems that
a reduct ion in educat ion inequality has been key for the decrease in HDI disparit ies.
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Figure 2: Evolut ion of the Theil index of the HDI and its components during 1980–
2012.
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4 Conclusions

Besides use of the HDI as a tool to measure the social achievements of count ries, it is natural
to wonder whether these achievements are evenly achieved on a global scale. The most intuit ive
way to determine the level of disparity is to use an inequality index. There are many such indices
available and the results may vary depending on the one we use. The Theil index is especially
convenient because it allows for a decomposit ion of the overall HDI inequality into inequalit ies
for the three HDI components, with the same weight for each.

Despite the unavailability of data and the result ing limitat ions for the number of count ries that
can be considered, we believe that our results provide a good illust rat ion of HDI evolut ion, for
which disparit ies have been reduced essent ially because of the significant reduct ion in educat ion
inequality.
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