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This paper investigates the distribution of well being among world citizens during 
the last two centuries. The estimates show that inequality of world distribution of 
income worsened from the beginning of the 19th century to World War II and after 
that seems to have stabilized or to have grown more slowly. In the early 19th century 
most inequality was due to differences within countries; later, it was due to 
differences between countries. Inequality in longevity, also increased during the 
19th century, but then was reversed in the second half of the 20th century, perhaps 
mitigating the failure of income inequality to improve in the last decades. (JEL D31, 
FO, NO, 00) 

The revival of interest in empirical growth 
economics during the 1990's brought with it a 
revival of interest in the world distribution of 
income. Indeed, most of the recent literature on 
convergence of GDP per capita across countries 
goes beyond theoretical issues of the determi- 
nants of the economic growth of nations. It 
deals with the world distribution of income and 
with whether the distribution between rich and 
poor is likely to equalize or to become more 
polarized in the long run.' 

This treatment of world inequality is over- 
simplified because it considers all citizens in a 
given country as perfectly identical. By ignor- 
ing income disparities within countries, the re- 
cent empirical growth literature gives a biased 
view of the evolution of world inequality over 
time, clearly underestimating it. This line of 
work focuses on "international" rather than 
"world" inequality. By 1820, for instance, this 
paper estimates that the Gini coefficient for 
world distribution of income was 0.50 whereas 
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it would have been only 0.16 if individual in- 
comes had been equal within each country. 

A possible justification for focusing on inter- 
national differences in GDP per capita is that 
they tend to change more quickly and more 
dramatically than national differences. There- 
fore, the dynamics of the world distribution of 
income would derive mainly from the compo- 
nent of world inequality that arises from the 
evolution of differences between countries 
rather than within countries. Indeed, this paper 
shows that inequality among countries is a key 
factor in explaining world inequality. But it also 
shows that world inequality is not well approx- 
imated by the hypothesis that all citizens within 
a country have the same income. 

Many attempts have been made to estimate 
changes in world inequality of personal in- 
comes.2 This paper, by updating previous work 
from the 1950's to the 1980's and extending it 
back to the beginning of the 19th century, is the 
first to take a broad historical view. This view of 
world inequality over almost two centuries dif- 
fers substantially from the literature on world 
economic inequality in the post-World War II 

2 Studies on the postwar period until the 1980's in- 
clude Alan P. Kirman and Luigi M. Tomasini (1969), John 
Whalley (1979), Albert Berry et al. (1983a, b, 1991), 
Irma Adelman (1984), Robert Summers et al. (1984), 
Margaret E. Grosh and E. Wayne Nafziger (1986), Henri 
Theil (1989), Pan A. Yotopoulos (1989), Martin Ravallion 
et al. (1991), Ronald V. A. Sprout and James H. Weaver 
(1992), Theil and James L. Seale, Jr. (1994), and T. Paul 
Schultz (1998). For recent estimates directly based on avail- 
able national household surveys see Shaohua Chen and 
Ravallion (2000) and Branko Milanovic (2002). 
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era. It also differs from the limited, historically 
oriented literature (William J. Baumol et al., 
1994; Pritchett, 1997) because it provides a 
quantitative rather than a qualitative picture of 
the evolution of world income inequality. 

This paper shows that world income inequal- 
ity was already high in the early 19th century (a 
Gini coefficient of 0.50), when the industrial 
revolution was under way in Britain and begin- 
ning in France. Then, with the spreading of the 
industrial revolution to Western Europe and to 
European-populated countries in the Americas 
and the Pacific-referred to, following Angus 
Maddison (1995), as the "European off- 
shoots"-and increasing inequality within these 
booming countries, world inequality soared. 
From 1820 to the eve of World War I, inequal- 
ity rose almost continuously. The Gini coeffi- 
cient went from 0.50 to 0.61, and the Theil 
index from 0.52 to 0.79. The increase in in- 
equality decelerated somewhat between the 
wars and slowed even more after 1950. By then, 
however, the world Gini coefficient had reached 
0.64, a level of inequality unknown in most 
contemporary societies (even today's more in- 
egalitarian countries have Gini coefficients less 
than 0.60). Roughly speaking, world inequality 
peaked in the middle of the 20th century after 
more than a century of continuous divergence. 
Changes during the last 50 years look minor 
compared with that dramatic evolution, and the 
situation appears to be stabilizing.3 

This overall evolution of world inequality 
hides complex mechanisms and changes in the 
nationality of individuals at various levels in the 
world income hierarchy. For instance, during 
the initial period of world divergence, strong 
convergence was taking place among European 
countries and their offshoots in America and the 
Pacific after 1890, whereas income disparities 
between this group of countries and the rest of 
the world were growing. Likewise, the apparent 
stabilization of world income distribution since 
1950 reflects a relative slowing of economic 
growth among European countries and their off- 
shoots, a catching up by Japan and East Asia, 
and the take-off of China beginning in the 
1980's. However, differences in growth in GDP 

3 Note that the estimates obtained by Milanovic (2002) 
would not suggest such a deceleration in the increase of 
world inequality. This is discussed in more detail later in 
this paper. 

per capita among countries are insufficient to 
explain this complex evolution in the 19th or 
20th century. For instance, China's growth per- 
formance has been important in shaping the 
evolution of the world distribution of income 
because of China's exceptionally large demo- 
graphic weight and its dramatic changes in in- 
come distribution. Similarly, the increased 
world disparities observed in the 19th century as 
a consequence of the industrial revolution had 
much to do with initial population size in West- 
ern Europe and its growth rate. This paper's 
main contribution is a detailed description of the 
evolution of world income distribution over the 
last two centuries. Moreover, the paper quanti- 
fies the importance of aggregate economic 
growth, population growth, and the structure of 
domestic income inequalities in this process. 

Income is only one dimension of economic 
well being. Any analysis of the evolution of 
world inequality should also take other dimen- 
sions into account. Unfortunately, finding his- 
torical data for these other dimensions is even 
more difficult than finding data for income. This 
paper considers the evolution of inequality in 
longevity around the world, using national es- 
timates of life expectancy at various points in 
time. That evolution parallels the evolution of 
income for about a century, after which it re- 
versed, unlike the evolution of income inequal- 
ity. If life expectancy is taken as a proxy for the 
health of a population, then evidence suggests 
that health disparities are probably not much 
larger today than they were in the early 19th 
century. Whether this should be interpreted as 
mitigating the failure of world income inequal- 
ity to decline is a difficult conceptual question 
and is not tackled here. However, it is worth 
noting that the evolution of world inequality 
may not be the same along income and nonin- 
come dimensions of well being. 

In Section I, the paper first looks at the data 
and the methodology used to reconstitute the 
world distribution of income while taking do- 
mestic income disparities into account rather 
than assuming no heterogeneity within coun- 
tries, as most of the recent literature does. Sec- 
tion II presents the findings on the overall 
evolution of world income distribution since 
1820 and the results of sensitivity analysis for 
several assumptions made in constructing the 
data base. It also compares this evolution with 
and without accounting for domestic income 
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inequality. Section III provides a partial expla- 
nation of changes in world income distribution 
by decomposing the changes into the contribu- 
tion of three components: the evolution of the 
world structure of GDP per capita, the structure 
of population, and domestic income inequality. 
It also analyzes the movement of countries and 
world citizens along the world income scale. 
Section IV focuses on changes in world dispar- 
ities in life expectancy. The main findings are 
summarized in the concluding section. 

I. Methodology and Data for the World 
Distribution of Income 

Estimation of the distribution of income re- 
lies on three types of data for each country 
(denoted by i) included in the analysis: real 
GDP per capita, Yi, expressed in constant pur- 
chasing power parity (PPP) dollars; population, 
Ni; and the distribution of income summarized 
by nine decile income shares, Dij, j = 1, ..., 9 
and the top two vintile shares, Dij, j = 10, 11. 
The world distribution is then obtained by as- 
suming that each quantile in a country is made 
up of individuals with identical incomes. For 
each country, nine groups are defined of 0. Ni 
people with income Yij = 10Y* X Di, forj = 
1, ..., 9 and two groups of 0.05Ni people with 
income Yii = 20Yi X Di , for j = 10, 11. 
These groups are pooled and ranged by income 
and then the cumulative function and Lorenz 
curve of the world distribution of income are 
computed. With n countries, these two func- 
tions are thus described by 1 n points. Income 
inequality measures are computed on these 1 In 
groups. It is also possible to follow the country 
composition of the various quantiles of the 
world distribution (what share of the top centile 
of the world belongs to country X?) and the 
world rank of the various quantiles of a given 
country (what share of the population of country 
X is in the top world decile, or any other quan- 
tile, of the world distribution?) 

Data on GDP per capita and population are 
from Maddison (1995), the first to construct a 
consistent historical series starting as early as 
1820 for some countries and ending in 1992. 
Because the data series for many Eastern Euro- 
pean and non-European countries did not start 
until some time between 1870 and 1913, the 
original series needed to be extended back to 
1820. To fill in the gaps, growth rates observed 

for comparable neighboring countries over the 
same period were used. Countries were also 
grouped in a slightly more aggregated way than 
in Maddison (1995) to avoid dealing with coun- 
tries that were too small to affect world income 
distribution and to minimize problems of miss- 
ing income distribution data (see the Appendix 
for groupings). The groupings were based on 
considerations of historical consistency and ho- 
mogeneity. For instance, Austria, Hungary, and 
Czechoslovakia were grouped because they 
share obvious common characteristics over the 
1820-1992 period, not just the post-World War 
II period. Similarly, Germany was kept united 
throughout the whole period. Argentina and 
Chile, two Latin American countries with recent 
European immigration, were also considered 
jointly, as were Taiwan and the Republic of 
Korea, two economies that shared a similar evo- 
lution over the last 40 years and similar histories 
of economic growth and income distribution 
during the previous hundred years or so. 

Data were assembled for 33 countries or 
groups of countries. Each country or county 
group represents at least 1 percent of world 
population or world GDP in 1950. None of 
them can thus be thought of as negligible in the 
world economy. Countries like China,4 India, 
Italy, and the United States, whose weight in the 
world is significant, are considered individually. 
The groups include small groups of comparable, 
medium-size countries and large groups of very 
small countries that came into existence only 
relatively recently and so could not be followed 
over a much longer period. For instance, Sub- 
Saharan Africa is broken down into four coun- 
tries or groups: Nigeria, the largest country in the 
region; South Africa; Cote d'Ivoire, Ghana, and 
Kenya, three countries with a similar economic 
evolution; and the remaining 46 countries. Data 
are available, though very imperfectly, for the first 
three groups, whereas for the countries in the last 
group data are limited to the recent past. 

To permit a simpler analysis of the evolution 
of the distribution of world income, the 33 

4 There has been some discussion on the recent growth 
performance of China. The calculations used here corre- 
spond to Maddison's (1995) "fast growth" scenario. Calcu- 
lations assuming more modest growth performance were 
also made. They are not reported here for lack of space; 
however, they do not lead to fundamentally different 
conclusions. 
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groups were also aggregated into six blocks, 
defined geographically, economically, or histor- 
ically: Africa; Asia excluding the "dragons" 
(Japan, Korea, and Taiwan); the Asian dragons; 
Latin America excluding Argentina and Chile; 
Eastern Europe (Bulgaria, Greece, Poland, Ro- 
mania, Russia, Turkey, and Yugoslavia); and 
Western Europe and offshoots (all of Western 
Europe, including Austria, Hungary, and 
Czechoslovakia, and its offshoots in America, 
including Argentina and Chile, and in the 
Pacific). 

Because of the obvious discrepancy between 
household purchasing power and GDP per cap- 
ita, using GDP per capita in place of mean 
personal income may bias the estimation of the 
evolution of world inequality. Correcting for the 
share of nonhousehold income in GDP or the 
share of nonconsumption expenditures or taking 
into account the effects of changes in the terms 
of trade on the purchasing power of national 
agents proved impossible for the historical pe- 
riod. For comparability reasons, the GDP per 
capita convention was retained even after 1950, 
though a better approximation of international 
differences in mean living standards would 
have been possible. 

Data sources for income distribution in the 33 
country groups differ by period under analysis. 
Data are generally size-weighted disposable 
household income per capita.5 For the post- 
World War II period, the data are updated from 
Berry et al. (1983a, b). For the pre-World War 
II period, data for today's developed countries 
are from existing historical series and adapted to 
fit the decile/vintile definition. Data for the 
United States and the United Kingdom are from 
Peter Lindert (2000). Data for continental Eu- 
rope are from Morrisson (2000). Distribution 
data are available or can be guessed from avail- 
able historical evidence for a few other coun- 
tries for a few dates prior to 1950. For the 
remaining countries and country groups, distri- 
bution was arbitrarily assumed to be the same as 
in a similar country for which some evidence 
was available for the appropriate period. (The 
data, data sources, and assumptions behind 

5 Distribution data in agreement with this definition are 
generally available for the recent period. For more distant 
periods, available distribution data have been corrected in 
an approximate way to fit the same definition. 

them are available at: (http://www.delta.ens. 
fr/XIX).) 

In view of these assumptions, it would be 
unwise to take the resulting estimates of na- 
tional income distribution at face value. This 
also holds for GDP per capita estimates for the 
distant past. To gauge the resulting imprecision 
in world distribution estimates, measurement 
errors were generated randomly on Yi and Dij, 
and Monte Carlo experiments were conducted 
to determine plausible confidence intervals for 
world inequality measures. 

Multiplicative measurement errors on GDP 
per capita are assumed to be distributed nor- 
mally with mean unity and a standard deviation 
of 10 percent during the 19th century, 5 percent 
for the first half of the 20th century, 2.5 percent 
after 1950, and 0 in 1992. These seemed rea- 
sonable orders of magnitude. For distribution 
data, stochastic deviations from central esti- 
mates, D? were specified as: 

(1) D, = 
D-? + u.(DM 

- D.) + v,.(D' - D.) 

where ui and vi are two independent, normally 
distributed, zero-mean random variables with 
identical standard deviation, and DM and D"' 
are two arbitrary reference distributions corre- 
sponding to the most and the least inegalitarian 
distributions among all directly observed distri- 
butions. The standard deviation of the measure- 
ment error terms, ui and vi, was calibrated so 
that the resulting standard deviation of the Gini 
coefficient averaged 2 percentage points in the 
19th century and 1 percentage point in the 20th 
century. With the width of the 95-percent con- 
fidence interval approximately equal to double 
these values, these seemed reasonable orders of 
magnitude. Indeed, a Gini coefficient of 0.44 
rather than 0.40 would today imply a very sig- 
nificant difference in our knowledge of the dis- 
tribution. All these measurement errors are 
drawn independently for all countries for all 
dates, for GDP per capita, and for the distribu- 
tion of income. 

II. Evolution of World Distribution of Income 
Since 1820 

Table 1 shows the shares of various income 
quantiles in world income and a set of standard 
inequality measures for selected years at 20- to 
30-year intervals over the whole period. Stan- 
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TABLE 1-THE WORLD DISTRIBUTION OF INCOME AND LIFE EXPECTANCY: 
INEQUALITY AND POVERTY INDICES FOR SELECTED YEARS 

1820 1910 

Index Estimate SEa 1850 1870 1890 Estimate SEa 

Income shares (percents) 
Bottom 20 percent 4.7 0.16 4.3 3.8 3.4 3.0 0.11 
Bottom 40 percent 13.5 0.39 12.1 11.0 9.9 8.8 0.24 
Bottom 60 percent 25.7 0.61 23.3 21.4 19.5 17.6 0.37 
Bottom 80 percent 43.7 0.74 40.7 38.0 35.0 33.0 0.48 
Top 10 percent 42.8 0.64 45.2 47.6 49.8 50.9 0.52 
Top 5 percent 31.8 0.51 32.2 33.4 34.9 36.7 0.54 
Summary inequality measures 
Coefficient of Gini 0.500 0.009 0.532 0.560 0.588 0.610 0.005 
Theil index 0.522 0.018 0.598 0.672 0.745 0.797 0.017 
Mean logarithmic deviation 0.422 0.016 0.485 0.544 0.610 0.668 0.015 
Standard deviation of logarithm 0.826 0.016 0.873 0.919 0.971 1.027 0.015 
Mean world income (PPP $ 1990) 658.7 23.2 735.7 890.0 1,113.8 1,459.9 24.1 
World population (millions) 1,057.0 1,201.1 1,266.0 1,450.5 1,719.0 
Poverty 
Headcount (percents) 
Poverty 94.4 0.32 92.5 89.6 85.7 82.4 0.38 
Extreme poverty 83.9 0.94 81.5 75.4 71.7 65.6 1.21 
Headcount (millions) 
Poverty 997.8 3.4 1,110.5 1,134.3 1,243.6 1,416.5 8.2 
Extreme poverty 886.8 9.9 978.8 954.0 1,040.5 1,127.7 24.1 
Life expectancy 
Mean 26.5 29.9 32.8 
Theil index (between countries) 0.012 0.032 0.045 

a The computation of these standard errors is explained in the text. 

dard errors of these inequality measures, com- 
puted in the Monte Carlo experiment described 
above, are reported for a few years. Figure 1 
shows the evolution of density curves estimated 
using Kernel techniques on country decile ob- 
servations. For the sake of clarity only four 
curves are shown, which delimitate in an obvi- 
ous way the period under analysis. 

The evolution shown by these indicators is 
unambiguous. World inequality worsened quickly 
and more or less continuously from 1820 to 
1950, pausing only between 1910 and 1929. 
The rate of increase then decelerated consider- 
ably. On average, the Gini coefficient rose by 1 
percentage point every decade from 1820 to 
1950 and then almost leveled off between 1950 
and 1992. On closer inspection, however, the 
indicators in Table 1 reveal a slightly more 
intricate picture for 1950-1992. Income distri- 
bution continued to worsen during the period, 
improving only between 1950 and 1960 and 
showing some signs of stability between 1970 
and 1992. In particular, the share of the four 
bottom world deciles stopped falling between 

1980 and 1992 for the first time since 1820, but 
that of the top decile increased again after a 
slight drop in the 1950's. 

This finding is robust with respect to mea- 
surement errors. Since the distribution of all 
summary measures was close to normal, twice 
the standard error reported in Table 1 in each 
direction corresponds to a 95-percent confi- 
dence interval. With these confidence intervals, 
the overall imprecision in the change in the Gini 
coefficient during 1820-1950 does not exceed 
2.5 percentage points, whereas the estimated 
increase is 14 percentage points. After 1950, 
however, measurement errors make the continu- 
ing increase in world income inequality ambig- 
uous. Both conclusions apply to all summary 
inequality measures, including the ordinates of 
the Lorenz curve at the top of Table 1. All 
distributions observed in the 19th century 
Lorenz-dominate all distributions observed in 
the 20th century, even when measurement er- 
rors are taken into account. At the other end of 
the period, the distribution in 1992 is Lorenz- 
dominated by all distributions observed before 
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TABLE 1-Continued 

1950 1992 

1929 Estimate SEa 1960 1970 1980 Estimate SEa 

2.9 2.4 0.04 2.4 2.2 2.0 2.2 0.03 
8.2 6.8 0.10 6.8 6.1 5.7 6.4 0.07 

16.7 14.2 0.17 14.1 12.8 12.5 13.5 0.10 
32.3 31.1 0.23 31.9 30.4 29.5 28.2 0.13 
49.8 51.3 0.31 50.0 50.8 51.6 53.4 0.14 
35.0 35.5 0.31 34.1 34.2 35.0 36.0 0.19 

0.616 0.640 0.002 0.635 0.650 0.657 0.657 0.001 
0.777 0.805 0.009 0.776 0.808 0.829 0.855 0.005 
0.690 0.775 0.008 0.766 0.823 0.850 0.827 0.005 
1.064 1.154 0.007 1.161 1.210 1.234 1.184 0.005 

1,817.1 2,145.5 16.1 2,798.6 3,773.8 4,544.0 4,962.0 
2,042.1 2,511.3 3,024.7 3,664.5 4,414.0 5,459.1 

75.9 71.9 1.07 64.3 60.1 55.0 51.3 1.06 
56.3 54.8 0.42 44.0 35.6 31.5 23.7 0.52 

1,550.5 1,805.6 26.8 1,946.5 2,200.7 2,426.6 2,800.5 57.8 
1,149.7 1,376.2 9.0 1,330.1 1,304.7 1,390.3 1,293.8 24.1 

38.5 50.1 59.4 61.1 
0.046 0.025 0.012 0.013 

)1 0.1 1 
Income (logarithmic scale, richer country = 1) 

FIGURE 1. GAUSSIAN KERNEL ESTIMATE OF THE DENSITY 

OF THE WORLD INCOME DISTRIBUTION: 

1820, 1910, 1950, AND 1992 

1950. However, comparison with the 1950, 
1970, and 1980 distributions yields ambiguous 
results when confidence intervals are taken into 
account.6 

6 Using estimates directly based on household surveys, 
Milanovic (2002) finds an unambiguous increase in world 

The Lorenz-dominance criterion ignores 
gains in social welfare due to a higher mean 
income by focusing exclusively on the distribu- 
tion of relative incomes. Changes in world 
social welfare may be gauged by using gener- 
alized Lorenz dominance, which compares the 
absolute income of successively poorer seg- 
ments of the population.7 Simple calculations 
made from the data in Table 1 show that this 
dominance criterion breaks down only once, 
between 1929 and 1950. Except for that inter- 
val, the mean income of all bottom quantiles of 
the world distribution increased continuously. 

The change in the world distribution of in- 
come is dramatically illustrated by the evolution 
of the density curve, as shown in Figure 1. To 

inequality between 1987 and 1997. This does not necessar- 
ily contradict the results here. World inequality may have 
increased since 1992 or the use of GDP per capita rather 
than mean household income as directly estimated in house- 
hold surveys may cause some discrepancy over a relatively 
short period of time. 

7 On this concept, see Anthony F. Shorrocks (1983). 
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make the curves comparable over time, income 
was normalized by the mean income of the 
richest country. The continuous and rapid in- 
crease in world inequality is noticeable with the 
leftward shift of the main modes of the distri- 
bution and the lengthening of its right-hand tail. 
In conformity with the results reported above, 
this shift stops after 1950. Another noticeable 
change is the shift of the secondary mode in the 
right-hand part of the curve. This mode, repre- 
senting the distribution of income in the richest 
countries, tends to move leftward at an approx- 
imately constant distance from the first mode 
and to become more prominent over time. Be- 
tween 1950 and 1992, however, this evolution 
seems to have been reversed. 

In addition to the relative income scales ex- 
plored in Figure 1 and through inequality mea- 
sures, it is interesting to look at absolute scales. 
The poverty and extreme poverty ratios re- 
ported in Table 1 show the proportion of the 
world population below two absolute income 
thresholds. The poverty lines were calibrated so 
that poverty and extreme poverty headcounts in 
1992 coincided roughly with estimates from 
other sources (see World Bank, 1990, 2001; 
Chen and Ravallion, 2000): 2.8 billion and 1.3 
billion people, respectively.8 The poverty lines 
are then taken to be constant over time. 

With this definition of poverty, the worsening 
of the world distribution of income was not 
severe enough to cause the proportion of poor 
people to increase despite the growth in world 
mean income. In effect, world economic 
growth, though strongly inegalitarian, contrib- 
uted to a steady decline in the headcount mea- 
sure of poverty throughout the period under 
analysis. Over the 172 years considered here, 
the mean income of world inhabitants increased 
by a factor of 7.6. The mean income of the 
bottom 20 percent increased only by a factor of 
slightly more than 3, that of the bottom 60 
percent by about 4, and that of the top decile by 
almost 10. At the same time, however, the ex- 
treme poverty headcount fell from 84 percent of 
the world population in 1820 to 24 percent in 
1992. Even with the weaker definition of pov- 

8 These definitions correspond to poverty lines equal to 
consumption per capita of $2 and $1 a day, expressed in 
1985 PPP. 

erty, the drop is substantial: from more than 90 
percent in 1820 to 51.3 percent in 1992. 

While the poor declined steadily as a propor- 
tion of the population during the last two cen- 
turies, the number of poor people continued to 
rise. The number of people in extreme poverty 
rose as well, although the increase seems to 
have stopped in the last 20 years or so. Both 
evolutions result from a complex combination 
of effects linked to growth in the mean income 
of the world population, changes in its distribu- 
tion, and differential rates of population growth 
along the world income scale. But changes in 
world distribution of income played a major 
role. World economic growth since 1820 could 
have caused poverty to decline dramatically, 
despite population growth, had the world distri- 
bution of income remained unchanged-that is, 
had the growth rate of income been the same 
across and within countries. Had that been the 
case, the number of poor people would have 
been 650 million in 1992 rather than 2.8 billion 
and the number of extremely poor people 150 
million instead of 1.3 billion. Likewise, the lev- 
eling off in the number of extremely poor peo- 
ple since 1970 can be attributed to the 
stabilization of their relative position since then. 

Differences in country economic growth 
rates practically explain all of the increase in 
world inequality and in the number of poor 
people. Table 2 decomposes world inequality 
into that due to income disparities within a 
country or country group and that due to dis- 
parities between countries, using two inequality 
measures. The within-country component of in- 
equality is obtained by difference and corre- 
sponds to average country inequality weighted 
by total income for the Theil index or total 
population for the mean logarithmic deviation 
(see Bourguignon, 1979; Shorrocks, 1980). The 
between-country component refers to the in- 
equality that would be observed if incomes were 
identical within each country. 

As expected, within-country inequality de- 
creased as a share of world inequality over the 
1820-1992 period, though it remained an es- 
sential part of total inequality throughout the 
period (see Table 2). It represented 80 percent 
and more of total inequality in the first half of 
the 19th century, a time when most countries 
were at about the same income level. Essen- 
tially, the United Kingdom, some continental 
European countries, and the United States were 

733 



THE AMERICAN ECONOMIC REVIEW 

TABLE 2-DECOMPOSITION OF WORLD INCOME INEQUALITY INTO "WITHIN" AND "BETWEEN" INEQUALITY 

(VARIOUS INEQUALITY MEASURES) 

Standard deviation 
Theil index Mean logarithmic deviation of logarithm 

Inequality Inequality Inequality Inequality Inequality 
within between within between between 

country country Total country country Total country Total 
Year groups groups inequality groups groups inequality groups inequality 

1820 0.462 0.061 0.522 0.370 0.053 0.422 0.300 0.826 
1850 0.470 0.128 0.598 0.374 0.111 0.485 0.432 0.873 
1870 0.484 0.188 0.672 0.382 0.162 0.544 0.515 0.920 
1890 0.495 0.250 0.745 0.393 0.217 0.610 0.592 0.971 
1910 0.498 0.299 0.797 0.399 0.269 0.668 0.668 1.027 
1929 0.412 0.365 0.777 0.356 0.334 0.690 0.747 1.064 
1950 0.323 0.482 0.805 0.303 0.472 0.775 0.907 1.154 
1960 0.318 0.458 0.776 0.300 0.466 0.766 0.920 1.161 
1970 0.315 0.492 0.808 0.304 0.518 0.823 0.977 1.210 
1980 0.330 0.499 0.829 0.321 0.528 0.850 0.994 1.234 
1992 0.342 0.513 0.855 0.332 0.495 0.827 0.926 1.184 

the only exceptions. GDP per capita in China or 
India was around $500 (in 1990 PPP); that of 
the United Kingdom was only three times 

larger. The gap between countries widened rap- 
idly, however. By 1910 the differential between 
the United Kingdom and China had risen to 6:1 
and by 1950 to 10:1. This widening gap plus the 
substantial decline in within-country inequality 
between 1910 and 1950 explain why, by 1950, 
within-country inequality accounted for only 40 

percent of total world inequality-half its share 
in 1820. Thus the increase in between-country 
inequality was much larger than the increase in 
overall inequality-as measured by the Theil 
index or the mean logarithmic deviation-be- 
tween 1820 and 1950. In the postwar period, the 
shares of the within-country and between-coun- 

try components of inequality seem to have 
stabilized.9 

The within-country component of world in- 

equality is sufficiently important for the density 
function of the world distribution of income to 
be substantially different when country income 
decile information is used, as in Figure 1, and 
when they are not, as in Figure 2. The same is 
true of the evolution of density curves. Figure 
2 shows Kernel estimates of the density func- 

9 The figures on the change in inequality between coun- 
tries are consistent with the rough estimates by Pritchett 
(1997). He found that the standard deviation of the loga- 
rithm of income per capita might have doubled between 
1870 and 1990, increasing from 0.5 to a little more than 1. 

0.01 0.1 1 10 
Income (logarithmic scale, richer country = 1) 

FIGURE 2. GAUSSIAN KERNEL ESTIMATE OF THE 
DENSITY OF THE WORLD INCOME DISTRIBUTION 

WHEN INEQUALITY WITHIN COUNTRIES IS IGNORED: 

1820, 1910, 1950, AND 1992 

tion using GDP per capita for the groups of 
countries in the analysis. The density curve for 
1820 has a single mode and a small hump at the 
bottom right end of the curve. The correspond- 
ing curve in Figure 1 was flatter with a double- 
peaked main mode and a secondary mode on the 
right tail. Over time, the density curve shifts 
leftward, as in Figure 1, but two secondary 
modes appear in 1910 and become more prom- 
inent in 1950. This evolution is much less pro- 
nounced in Figure 1. Likewise, there is a 
dramatic flattening of the density curve between 
1950 and 1992 and a double mode appears in 
the left half of the curve. No such dramatic 
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change is observed when inequality within 
countries is taken into account. 

This comparison of Figures 1 and 2 points out 
the danger of interpreting changes in the distri- 
bution of GDP per capita across countries 
(Fig. 2) as true changes in the world distribution 
of income, as much of the recent literature does. 
Economic analysis tends to consider countries 
as the logical statistical unit for assessing inter- 
national convergence or divergence of income 
and to ignore population size. However, if the 
intention is to analyze the world distribution of 
income and the degree of inequality or poverty 
among world citizens, ignoring income dispar- 
ities within countries may be misleading. The 
effect of changes in the world hierarchy of GDP 
per capita may have very different impacts on 
the distribution of income among world citizens 
depending on the degree of inequality in coun- 
tries where income variations are largest. 

III. Sources of Changes in the World 
Distribution of Income 

What effect have economic and population 
growth and changes in domestic income distri- 
bution in the countries and country groups had 
on the evolution of world inequality? The con- 
tribution of changes in domestic income distri- 
bution is easily computed using the same 
decomposable measures as above. 

The contributions of economic and population 
growth are a little more difficult to assess. The 
effect of a country's economic growth is evaluated 
by computing what the change in world inequality 
would have been had income per capita in that 
country grown at the same rate as mean world 
income per capita during the period under analy- 
sis. This permits capturing the effect on world 
inequality of the differential rate of growth be- 
tween a country and the rest of the world. 

The resulting decomposition is exact for rel- 
atively small countries, which cannot signifi- 
cantly affect world averages. Things are 
different for larger countries and a fortiori for 
regions. For that reason, the decomposition 
methodology is approximate-the sum of na- 
tional contributions may differ from the ob- 
served change in inequality.'1 But since the 

10 This decomposition discrepancy is reported at the 
bottom of each panel of Table 3. Note that there is no 

objective is to identify the major sources of 
change rather than to quantify them precisely, 
this is not a problem. The same hypothetical 
scenario of a common growth rate is used for 
evaluating the contribution of the population 
growth of a country or a region to the change in 
world inequality. Table 3 shows the results of 
that decomposition when the 33 country groups 
are aggregated into six regions. For simplicity, 
the period was broken into four intervals of 
40-50 years each. 

Whether inequality is measured by the Theil 
index or the mean logarithmic deviation, the 
dominant disequalizing force throughout the 
19th century and the first half of the 20th cen- 
tury was the relatively slow economic growth of 
the Asian region, the most populated area of the 
world. Between 1820 and 1950, income per 
capita in that region, which represented almost 
two-thirds of the global population in the early 
19th century, grew at an average annual rate of 
0.2 percent, some 4.5 times slower than the 
world average and 6 times slower than the av- 
erage for the Western European regions, includ- 
ing offshoots. India, the slowest growing large 
country in the world in that period, and China, 
which did little better, accounted for most of 
Asia's slow growth. Maddison's (1995) data 
suggest that income per capita increased 
slightly more than 10 percent in India and about 
17 percent in China between 1820 and 1950 
while the increase in European countries in 
which the industrial revolution started was 
around 400 percent-and bigger yet in their 
offshoots. True, the terminal years of this period 
were among the worst growth years for India 
and China for the last two centuries. The picture 
is less dramatic for the subperiod 1820-1910. 
Even so, however, Asia underperformed all the 
other regions of the world by a wide margin. 

The second major world disequalizing factor 
was the rapid enrichment of the European pop- 
ulation. The first century and a half after the 
beginning of the industrial revolution witnessed 
a dramatic divergence in the world economy as 
the richest countries became ever richer and the 

perfect decomposition formula available in the present case. 
Ours generalizes the well-known methodology introduced 
by Dilip Mookherjee and Shorrocks (1982) to noninfinitesi- 
mal changes-which was also used in the context of the 
world distribution of income by Berry et al. (1983a). 
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TABLE 3-DEComposrrioN OF CHANGE IN INEQUALITY By REGIONAL INCOME, POPULATION, AND INEQUALITy EFFECTS 

Europe 
Japan, and Total observed 

Source of change in world Korea, and Latin Eastern European change in 
inequality Africa Asia Taiwan America Europe settlements Total inequality Discrepancy 

A. Theil Index: 

1820-1870 
Difference in income growth 

from world average 0.005 0.050 0.002 0.000 0.000 0.039 0.095 
Difference in population growth 

from world average 0.000 0.003 0.000 0.001 0.001 0.010 0.015 
Within-country group inequality 0.001 0.001 0.000 0.000 0.000 0.013 0.016 
Total 0.126 

1870-1910 
Difference in income growth 

from world average 0.008 0.068 0.000 0.000 0.002 0.032 0.110 
Difference in population growth 

from world average 0.000 0.003 0.000 0.000 -0.002 0.007 0.007 
Within-country group inequality 0.001 0.004 0.000 0.001 0.006 -0.001 0.010 
Total 0.127 

1910-1950 
Difference in income growth 

from world average 0.005 0.110 0.001 -0.003 -0.004 0.050 0.159 
Difference in population growth 

from world average -0.001 0.000 -0.003 -0.001 0.003 -0.002 -0.004 
Within-country group inequality 0.004 -0.010 -0.003 0.000 -0.038 -0.093 -0.139 
Total 0.016 

0.149 -0.023 

0.125 

0.008 

0.002 

0.009 

1950-1992 
Difference in income growth 

from world average 0.015 -0.064 
Difference in population growth 

from world average 0.003 0.009 
Within-country group inequality 0.005 0.010 
Total 

0.003 0.001 0.011 0.072 0.038 

0.004 -0.003 0.015 -0.005 0.023 
0.000 0.002 0.000 -0.035 -0.018 

0.043 

B. Mean Logarithmic Deviation 

1820-1870 
Difference in income growth 

from world average 0.004 0.042 
Difference in population growth 

from world average 0.000 0.004 
Within-country group inequality 0.001 0.001 
Total 

1870-1910 
Difference in income growth 

from world average 0.007 0.063 
Difference in population growth 

from world average 0.001 0.005 
Within-country group inequality 0.001 0.004 
Total 

1910-1950 
Difference in income growth 

from world average 0.005 0.123 
Difference in population growth 

from world average -0.004 0.002 
Within-country group inequality 0.006 -0.016 
Total 

1950-1992 
Difference in income growth 

from world average 0.020 -0.083 
Difference in population growth 

from world average -0.003 0.000 
Within-country group inequality 0.012 0.030 
Total 

0.000 0.001 0.000 0.030 0.077 

0.000 0.001 0.003 0.009 0.017 
0.000 0.000 0.000 0.008 0.010 

0.103 

0.000 0.000 0.000 0.026 0.095 

0.000 0.000 0.000 0.009 0.014 
0.000 0.001 0.004 0.002 0.011 

0.121 

0.001 -0.002 0.000 0.046 0.174 

-0.003 -0.001 0.002 -0.004 -0.008 
-0.003 0.000 -0.035 -0.020 -0.069 

0.097 

0.042 0.000 -0.001 0.077 0.055 

0.005 -0.004 0.012 -0.041 -0.031 
-0.001 0.001 -0.002 -0.011 0.029 

0.053 

Note: Entries in hold correspond to dominant sources of change. 

0.050 -0.007 

0.121 

0.124 

0.107 

0.053 

-0.018 

-0.003 

-0.010 

0.000 
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poorest countries were virtually cut off from 
economic growth.11 The income differential be- 
tween Europe and its offshoots on the one hand 
and Asia or Africa on the other-between the 
richest 20 percent of the world and the poorest 
60 percent-soared from 1:3 in 1820 to 1:5 in 
1910 to 1:9 in 1950. This enrichment of Europe 
plus the growing relative impoverishment of 
Asia between 1820 and 1950 represented an 
increase in inequality nearly equivalent to the 
total increase in world inequality for the whole 
1820-1992 period. 

The disequalizing contribution of European 
economic growth to world inequality did not 
vanish after 1950. Growth in Europe and its 
offshoots remained systematically higher than 
the world average during that period too. At the 
other extreme, however, a big change was tak- 
ing place. Slow economic growth in Africa was 
now significantly increasing world inequality, 
while Asia's improving growth performance 
was resulting in a substantial drop in world 
inequality. Driving the dramatic evolution in the 
Asia region was China's impressive growth, 
especially in the last 12 years of the period 
under analysis.12 Although other countries in 
Asia also grew faster than the world average 
during the last 40 years or so (except India ), 
China's growth dominates because of its size. 

In addition to Asia's economic growth, a 
second set of equalizing forces has been the 
evolution of inequality within regions and coun- 
tries. The most important change was the de- 
cline in inequality in Western Europe during the 
first half of the 20th century. Two primary 
forces lay behind that drop. First was the redis- 
tribution that took place in most developed 
countries in the period from before World War 
I until after World War II. Its impact on the 
world distribution of income was substantial as 
measured by an inequality measure like the 
Theil index, which gives more weight to 
changes at the top of the distribution. Together 
with the equalizing effect of the Soviet revolu- 

" This finding corroborates the intuition developed by 
Pritchett (1997). 

12 This conclusion would still hold if the lowest estimate 
of Chinese growth found in the literature were used. 

13 Of course, the equalizing effect of Asian growth 
would be still stronger if the analysis were extended by a 
few years to take into account India's recent acceleration of 
growth. 

tion in Russia and the socialization of Eastern 
European countries, this equalization of in- 
comes within Western Europe offset a large part 
of the increase in world inequality arising from 
divergences in national economic growth rates. 
This compensation is less important with the 
mean logarithmic deviation than with the Theil 
index because of the lower weight it gives to 
richer countries. 

The second force behind the drop in inequal- 
ity in the Western Europe region was the con- 
vergence of mean incomes among European 
countries and their offshoots during the 20th 
century. Overall inequality within this group of 
countries increased slightly between 1820 and 
1870, remained stable until 1910, and then fell 
substantially, causing a drop in the world Theil 
index of more than 12 percentage points (Table 
3). Approximately half of this fall was due to 
the equalization of national income distribu- 
tions just mentioned. The rest was due to the 
evolution of inequality across European coun- 
tries.'4 The increase in European inequality be- 
tween 1820 and 1870 reflects the divergent 
evolution of the Anglo-Saxon countries (Aus- 
tralia, Canada, the United Kingdom, and the 
United States) and the rest of Europe. Income 
per capita in the United Kingdom was about 40 
percent higher than in continental Europe at the 
beginning of the 19th century. By 1870, this 
difference had doubled. In the aggregate, in- 
equality changed only slightly between 1870 
and 1910. But there was much underlying mo- 
bility. The United States and the United King- 
dom switched ranks in the world income 
distribution, Germany returned to its initial po- 
sition in the group, and Spain and Portugal 
replaced Chile and Argentina at the bottom of 
the scale. Some true convergence took place 
among European countries at the beginning of 
the 20th century, even though the U.S. advan- 
tage over other countries was reinforced at the 
end of World War II. Europe began to catch up 
with the United States afterward. As a conse- 
quence, inequality between countries in the Eu- 
ropean group in 1992 dropped back to the level 
observed in 1820. This very strong conver- 
gence, which also included the effects of the 

14 Indeed, the within-country component of inequality in 
Table 3 is defined at the regional level. It thus includes 
inequality across countries of the same region. 
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economic recovery after the war, explains the 
drop in European inequality shown in Table 
3 and its important equalizing effect on the 
world distribution of income during the 20th 
century. This effect is less pronounced with the 
mean logarithmic deviation than with the Theil 
index, which emphasizes the top of the distri- 
bution, which includes most of the European 
population. 

A similar convergence might have been ex- 
pected as a result of the contribution of the 
Asian dragons-Japan, Korea, and Taiwan-to 
the evolution of the world distribution. It is not 
surprising that this group had no effect on the 
level of world inequality before 1950, when 
their growth was like that of other nonindustrial 
countries. Between 1950 and 1992, however, 
they leaped over several rungs in the world 
hierarchy of income, multiplying their income 
per capita by approximately 10 and moving 
from slightly below the world mean to the mean 
of the richest group of countries. This contrib- 
uted to a worsening of world inequality, al- 
though the effect is substantial only with the 
mean logarithmic deviation (see Table 3).15 

In sum, both disequalizing and equalizing 
forces contributed to the change in the world 
distribution of income from 1820 to 1992. On 
the disequalizing side, the main forces were the 
consistently better economic performance of 
European countries and their offshoots, the rel- 
atively poor growth performances of China and 
India until late in the 20th century, the diver- 
gence between Anglo-Saxon and the other Eu- 
ropean countries in the first half of the 19th 
century, and the slow growth of Africa in the 
second half of the 20th century. On the equal- 
izing side, the main forces were the equalizing 
of incomes within Western European countries, 
Russia, and Eastern Europe in the interwar pe- 
riod and after World War II; the European coun- 
tries quick catch-up to the United States after 
World War II; and China's outstanding growth 
performance in the last decade or two of the 
period. While the rapid growth of the Asian 
dragons was another important phenomenon in 
this period, the effect on world income distri- 
bution was ambiguous and limited. 

15 This difference between the Theil index and the mean 
logarithmic deviation suggests that the growth of Asian 
dragons produced an ambiguous shift in the world Lorenz 
curve. 

Two factors have been ignored in this discus- 
sion. First, nothing has been said of Latin Amer- 
ica because its economic growth over the last 
two centuries has roughly coincided with the 
world average. In other words, it has always 
been midway between the high rates of growth 
of the European group and the relatively slow 
rates observed in Asia and Africa. Second, it is 
remarkable that population growth rates do not 
seem to be associated with any big change in the 
world distribution of income. One reason is that 
changes in the regional structure of world pop- 
ulation have not been very big. Over 170 years, 
the major change has been that the less popu- 
lated regions in 1820, Africa and Latin Amer- 
ica, have grown more rapidly than the others- 
the growth of the North American, Australian, 
Argentine, and Chilean populations being amal- 
gamated with that of old Europe. Overall, this 
has been equivalent to Asia losing some of its 
demographic importance in favor of Africa and 
Latin America-not a very significant change 
for the world distribution of income. It must 
also be stressed that pure demographic changes 
have ambiguous effects on the distribution of 
income when they affect one end of the distri- 
bution more than the other, which leads to 
crossing Lorenz curves. As an example of this 
ambiguity, the population effect for 1950-1992 
is inegalitarian with the Theil index but egali- 
tarian with the mean logarithmic deviation (see 
Table 3). 

Another dimension of the changes in the 
world distribution of income is the mobility of 
world citizens within the world income scale. 
Country differences in GDP per capita, popula- 
tion growth, and income distribution are respon- 
sible for changes in the world distribution of 
income, as analyzed above, and for mobility 
within the world income scale. 

Table 4 shows the regional composition of 
various quantiles of the world distribution for 
selected years. Mobility of regional groups of 
individuals within the world income scale is 
responsible for changes in that composition, and 
results from a complex combination of relative 
changes in countries' relative mean income, 
population, and domestic income distribution. 
For instance, the increasing share of European 
countries and their offshoots in the top world 
decile between 1820 and 1950 resulted from 
both their relative increase in population and 
mean income between 1820 and 1910 and from 
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TABLE 4--REGIONAL COMPOSITION OF SELECTED WORLD QUANTILES: SELECTED YEARS (PERCENTS) 

Japan, European 
Korea, and Latin Eastern countries and 

World quantiles Africa Asia Taiwan America Europe offshoots Total 

1820 
Total 6.9 64.9 3.6 1.8 8.2 14.6 100 

Bottom 60 percent 7.9 75.8 3.2 1.7 6.0 5.3 100 
Mid 30 percent 5.8 55.3 4.4 1.4 12.5 20.5 100 
Top 10 percent 4.1 32.5 3.5 3.0 8.0 48.9 100 

1910 
Total 6.2 51.6 3.7 3.8 12.9 21.7 100 

Bottom 60 percent 8.1 71.1 2.9 4.1 9.5 4.4 100 
Mid 30 percent 4.6 25.0 5.6 4.1 21.2 39.6 100 
Top 10 percent 0.9 25.0 1.8 1.9 6.3 64.1 100 

1950 
Total 8.9 49.6 4.5 5.5 10.9 20.7 100 

Bottom 60 percent 12.7 74.4 2.7 4.6 3.5 2.1 100 
Mid 30 percent 4.2 18.2 8.7 8.3 25.8 34.8 100 
Top 10 percent 1.2 4.4 2.1 3.0 8.3 81.1 100 

1992 
Total 12.0 54.8 3.5 7.6 8.3 13.8 100 

Bottom 60 percent 17.4 72.7 0.0 6.5 3.2 0.3 100 
Mid 30 percent 5.0 36.2 5.3 11.1 19.7 22.6 100 
Top 10 percent 1.4 6.1 18.2 3.8 4.1 66.4 100 

the increase in their mean income 1910 and 
1950. Their declining share between 1950 and 
1992 was due to a slower rate of population 
growth than in the rest of the world and to the 
rapid economic growth of the Japan, Korea, and 
Taiwan group, which moved a substantial num- 
ber of people in that country group into the top 
world decile. In other words, Europe's ascend- 
ing supremacy from 1820 to 1950 was checked 
by the economic rise of the Asian dragons and 
the relative decline in the European population. 

At the other end of the spectrum, the domi- 
nant change has been the continuously increas- 
ing share of Africa among the world poor, an 
evolution that accelerated sharply during the 
20th century. Because of Africa's rapid popu- 
lation growth and its lower than average eco- 
nomic growth, this region's share among the 
world's poorest 60 percent increased from 8 
percent at the end of the 19th century to 17.5 
percent in 1992. This evolution would be even 
more pronounced with a more restrictive defi- 
nition of poverty. In 1950, only 12 percent of 
world inhabitants with incomes of less than half 
the world median income lived in Africa. By 
1992, 30 percent did. Poverty, largely an Asian 
problem until just after World War II, is fast 
becoming an African problem. Asia, after a 
sharp decline from 1820 to 1950, is catching up 

with more developed regions. Its share in the 
three mid-deciles of world income doubled 
from 18 to 36 percent between 1950 and 1992. 
Finally, Latin America's shares in world in- 
come followed its increasing share of the world 
population, with an increasing concentration in 
the middle deciles. 

Another way of looking at the dynamics of 
the world distribution of income is to consider 
how citizens within countries perform on an 
income scale defined at the world level, the 
approach taken in the recent literature on con- 
vergence and mobility (see, in particular, Quah, 
1996a). The corresponding transition matrices 
are shown in Table 5, with four income bands 
defined (as in Quah, 1996a) as simple propor- 
tions of the world mean. 

The dominant impression from Table 5 is of 
extremely low mobility of individuals through- 
out the period of analysis. Less than 30 percent 
of people changed income band during succes- 
sive 40-year intervals, and less than 10 percent 
did in the two extreme bands, except between 
1910 and 1950. Mobility increased over time, 
though, by approximately 15 percentage points 
overall-and it changed direction. Until 1910, 
mobility was predominantly downward, whereas 
it was more balanced after 1910. Finally, the 
implications of the transition matrices shown in 
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TABLE 5-RELATIVE INCOME MOBILITY MATRIX AND MOBILITY RATIOS: 
SELECTED PAIRS OF YEARS 

Income in initial year relative to 
world mean income (wmi) 

Income in final year Less From From More Total (share 
relative to world mean than 1/2 1/2 to 1 1 to 2 than 2 in world Mobility 
income (wmi) wmi wmi wmi wmi population) ratios 

1820-1870 
Less than 1/2 wmi 
From 1/2 to 1 wmi 
From 1 to 2 wmi 
More than 2 wmi 
Total 
(Immobility ratio) 
(Upward mobility) 
(Downward mobility) 

1870-1910 
Less than 1/2 wmi 
From 1/2 to 1 wmi 
From 1 to 2 wmi 
More than 2 wmi 
Total 
(Immobility ratio) 
(Upward mobility) 
(Downward mobility) 

1910-1950 
Less than 1/2 wmi 
From 1/2 to 1 wmi 
From 1 to 2 wmi 
More than 2 wmi 
Total 
(Immobility ratio) 
(Upward mobility) 
(Downward mobility) 

1950-1992 
Less than 1/2 wmi 
From 1/2 to 1 wmi 
From 1 to 2 wmi 
More than 2 wmi 
Total 
(Immobility ratio) 
(Upward mobility) 
(Downward mobility) 

98.8 
1.2 
0.0 
0.0 

39.1 

99.5 
0.5 
0.0 
0.0 

48.9 

35.0 
63.2 

1.8 
0.0 

39.2 

38.3 
60.1 

1.6 
0.0 

26.8 

91.7 31.3 
8.3 47.5 
0.1 21.2 
0.0 0.0 

55.8 21.4 

89.7 20.5 
7.8 49.5 
1.7 18.4 
0.8 11.6 

59.1 15.5 

0.0 
10.9 
80.2 
8.9 

14.0 

0.0 
32.6 
63.1 
4.3 

13.8 

0.0 
6.1 

65.8 
28.1 
11.1 

0.0 
20.2 
45.2 
34.6 
13.0 

0.0 
0.0 
3.7 

96.3 
7.7 

0.0 
0.0 
7.5 

92.5 
10.5 

0.0 
0.0 

19.6 
80.4 
11.7 

0.0 
0.0 
4.8 

95.2 
12.4 

52.3 
26.8 
12.2 
8.6 

100.0 

58.9 
20.9 
10.0 
10.3 

100.0 

57.9 
15.5 
14.2 
12.5 

100.0 

56.2 
14.9 
10.4 
18.5 

100.0 

84.6 
3.0 

12.4 

78.8 
1.6 

19.6 

71.4 
14.4 
14.2 

78.3 
15.2 
11.4 

Notes: The table entries are initial year's population in each income band by income in the 
final year (percentage). The immobility ratio is the share of world population not changing 
relative income band. Upward (downward) mobility is the share of world population moving 
up (down) one income band or more. 

Table 5 for the evolution of the world distribu- 
tion of income changed over time too. In par- 
ticular, the "twin peaks effect" noted by Quah 
(1996b), in which mobility leads to a polarized 
distribution of world income, is noticeable in 
the 1950-1992 period and to a much lesser 
extent in 1820-1870. In the two middle periods, 
comparing the "total" rows and columns of Ta- 

ble 5 simply shows a straight increase in the 
inequality of the distribution of relative income 
between the initial and the terminal year. 

It is important to note that the changes in the 
mobility matrices are due largely to the growth 
performance of a small number of countries or 
country groups. Thus, the drop in inequality 
within and across European countries and their 
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offshoots between 1910 and 1950 explains most 
of the increase in upward mobility in that pe- 
riod. Likewise, the acceleration of growth in 
China and the Asian dragons is responsible for 
the upward mobility observed from 1950 to 
1992. Both phenomena can be viewed as excep- 
tional. Thus, to consider the transition matrices 
for recent periods as stationary, as is often done 
in the convergence literature, seems largely un- 
justified in a historical perspective.16 

IV. Other Dimensions of World Inequality: 
Life Expectancy 

The current income of individuals, even aside 
from the question of whether average income 
per capita is satisfactorily proxied by GDP per 
capita, is a restricted definition of welfare. A 
more comprehensive definition of economic 
well being would consider individuals over 
their lifetime, and inequality would be evalu- 
ated not just within the population alive at a 
point in time but within successive cohorts. To 
the extent that life expectancy is a summary of 
people's health conditions, it is another dimen- 
sion of individual welfare, independent of in- 
come and comparable to, but easier to evaluate 
than other nonincome dimensions like safety, 
freedom, or access to justice or education. Thus, 
life expectancy could be another source of in- 
equality, both within and across countries. 

Estimates of life expectancy for the 33 coun- 
tries and country groups considered here were 
gathered from the historical demography litera- 
ture for the pre-1950 period and from the United 
Nations Demographic Yearbook for the 1950- 
1992 period. For countries or periods for which 
no direct estimate was available, life expectancy 
was set arbitrarily to that of a comparable neigh- 
boring country.17 Note that all individuals 
within a country or group of countries are as- 
sumed to have the same life expectancy. Thus, 

16 It is also worth noting that the mobility pattern in 
world distribution of income during the last 170 years seems 
far from Markovian, as is generally assumed in the conver- 
gence literature. For instance, multiplying the transition 
matrix of 1820-1870 by that of 1870-1910 results in a 
matrix that is substantially different from the one actually 
observed between 1820 and 1910. 

17 Statistical sources and data may be consulted at 
(http://www.delta.ens.fr/XIX). 
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unlike for income, within-country inequality of 
life expectancy is assumed to be zero. 

Average life expectancy in the world has 
more than doubled, rising from 26 years in 1820 
to 60 years today (see bottom of Table 
1). Progress was initially slow and deeply ine- 
galitarian. Mean world life expectancy was only 
33 years prior to World War II-an improve- 
ment of only seven years in more than a cen- 
tury. Underlying this evolution of the mean, 
however, was near stagnation in Asia and Af- 
rica, a seven-year increase in Latin America, 
and a nearly 17-year increase in European coun- 
tries and their offshoots. As with income, in- 
equality in life expectancy thus worsened 
considerably during the 19th century. Unlike 
income, however, world inequality in life ex- 
pectancy fell considerably after 1930, as im- 
provement in world mean life expectancy 
accelerated. Both trends were strongly influ- 
enced by the rapid catching up of countries left 
behind during the 19th century. Average life 
expectancy increased more than 20 years in 
several Asian countries between 1930 and 1992, 
but only 12 to 15 years in European countries. 
In relative terms, the difference is bigger still. 

Thus the evolution of world inequality in life 
expectancy is quite different from that of GDP 
per capita (see Figure 3). Around 1930, diver- 
gence in life expectancy gave way to conver- 
gence.'8 There was no such turning point for 
income. At best, divergence decelerated after 
1950, but it was not reversed. 

18 The burst of HIV in Africa might well reverse this 
trend in the future. 
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The evolution of life expectancy and of GDP 
per capita can be combined to determine the 
time path of world inequality of lifetime in- 
come. The upper curve in Figure 3 shows the 
evolution of world inequality of lifetime in- 
come, LY, defined in a standard way as (con- 
stant) current income (y) discounted over life 
expectancy (L): 

(2) LY = y(l - e - L)/. 

The curve shown in Figure 3 is based on dis- 
count rate 6 set to 2 percent per annum.'9 

As expected, the evolution of world inequal- 
ity of lifetime income differs slightly from that 
of income alone. The initial divergence is rein- 
forced since the increasing disparities in life 
expectancy compound the divergence in in- 
come. After 1950, however, the drop in world 
inequality in life expectancy combines with the 
deceleration of income divergence to produce a 
convergence of world lifetime income. How- 
ever, the convergence of life expectancy seems 
to have stopped or slowed considerably during 
the last two decades of the period so that the 
evolution of world inequality of lifetime income 
parallels that of income. Simple simulation 
shows that this evolution is not very sensitive to 
changes in the discount rate within a reasonable 
range or, equivalently, to the inclusion of the 
growth rate of income in the equation. This 
combination of the two effects does not take 
into account the interaction between changes in 
life expectancy and changes in population 
growth rates. Life expectancy increased rapidly 
in developing countries after 1950, reducing the 
inequality that had built up in the 19th century. 
But population began to grow faster in these 
countries, with some nonneutral effects on the 
distribution of income. 

V. Summary of Findings 

Unlike the recent literature on income in- 
equality, which focuses on the divergence of 

19 Note that equation (2) combines income and life ex- 
pectancy in a very specific way. Another particular combi- 
nation would be the equal-weight linear formula used by the 
United Nations Development Programme in computing the 
Human Development Index. For an in-depth discussion of 
the measurement of the resulting "multidimensional" in- 
equality see Anthony B. Atkinson and Bourguignon (1982). 

GDP per capita across countries in the last 40 
years, this paper focuses on a longer period and 
takes a more general perspective on world in- 
equality. Because the analysis begins in 1820, it 
takes into account the major effects that the 
Industrial Revolution had on the world distribu- 
tion of income. Because the analysis looks ex- 
plicitly at the distribution of income within 
countries, it evaluates world inequality among 
individuals rather than countries. And because 
the analysis also takes into account the contri- 
bution of changes in world disparities in life 
expectancy, it incorporates a broader view of 
individual welfare. 

To summarize, this analysis shows that 
world income inequality worsened dramati- 
cally over the past two centuries. The Gini 
coefficient increased 30 percent and the Theil 
index 60 percent between 1820 and 1992. 
This evolution was due mainly to a dramatic 
increase in inequality across countries or re- 
gions of the world. The "between" component 
of the Theil index went from 0.06 in 1820 to 
more than 0.50 in 1992. Changes in inequality 
within countries were important in some pe- 
riods, most notably the drop in inequality 
within European countries and their offshoots 
in America and in the Pacific during the first 
half of the 20th century. In the long run, 
however, the increase in inequality across 
countries was the leading factor in the evolu- 
tion of the world distribution of income. The 
burst of world income inequality now seems 
to be over. There is comparatively little dif- 
ference between the world distribution today 
and in 1950. This does not mean that the 
distribution has become stable or that a con- 
vergence analogous to that witnessed among 
European countries and their offshoots in the 
early 20th century is beginning to take place 
on a world scale. On the contrary, the increas- 
ing concentration of world poverty in some 
regions of the world is worrying. When world 
inequality in lifetime income rather than cur- 
rent income is analyzed, 1950 seems to be an 
important turning point. World inequality 
seems to have fallen since 1950 as a result of 
the pronounced drop in international dispari- 
ties in life expectancy. But now that dispari- 
ties in life expectancy are back to the levels 
before the big divergence of the 19th century, 
this source of convergence has lost its 
influence. 
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APPENDIX: LIST OF COUNTRIES AND COUNTRY 

GROUPS USED IN THE ANALYSIS 

A) Africa 

Cote d'Ivoire, Ghana, Kenya 
Egypt 
Nigeria 
North Africa 
South Africa 
46 African countries 

B) Asia 

China 
India 
Indonesia 
Bangladesh, Burma, Pakistan 
Thailand, Philippines 
45 Asian countries 

C) Japan, Korea, Taiwan 

Japan 
Korea, Taiwan 

D) Latin America 

Brazil 
Mexico 
Colombia, Peru, Venezuela 
37 Latin American countries 

E) Eastern Europe 

Bulgaria, Greece, Romania, Yugoslavia 
Poland 
Russia 
Turkey 

F) Western Europe and European offshoots 

Argentina, Chile 
Australia, Canada, New Zealand 
Austria, Czechoslovakia, Hungary 
France 
Germany 
Italy 
Scandinavian countries 
Spain, Portugal 
Switzerland, Benelux, and microstates 
United Kingdom, Ireland 
United States 
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