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Abstract:

We use aggregate GDP data and within-country income shares for the period 1970-1998 to
assign alevel of income to each person in the world. We then estimate the gaussian kernel density
function for the worldwide distribution of income. We compute world poverty rates by integrating the
density function below the poverty lines. The $1/day poverty rate has fallen from 20% to 5% over the last
twenty five years. The $2/day rate has fallen from 44% to 18%. There are between 300 and 500 million
less poor people in 1998 than there were in the 70s.

We estimate global income inequality using seven different popular indexes. the Gini coefficient,
the variance of log-income, two of Atkinson's indexes, the Mean Logarithmic Deviation, the Theil index
and the coefficient of variation. All indexes show a reduction in globa income inequality between 1980
and 1998. We also find that most global disparities can be accounted for by across-country, not within-
country, inequalities. Within-country disparities have increased dightly during the sample period, but not
nearly enough to offset the substantial reduction in across-country disparities. The across-country
reductions in inequality are driven mainly, but not fully, by the large growth rate of the incomes of the 1.2
billion Chinese citizens.

Unless Africa starts growing in the near future, we project that income inequalities will start rising
again. If Africa does not start growing, then China, India, the OECD and the rest of middle-income and
rich countries diverge away from it, and global inequality will rise. Thus, the aggregate GDP growth of the
African continent should be the priority of anyone concerned with increasing global income inequality.
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“To the detached observer, noting the contrast between the presumed benefits of globalization and devel opments
in the real world, the international economy displays a number of worrying trends. Most obviously, poverty and
inequality have grown alongside the expansion of globalization. In a world of disturbing contrasts, the gap
between rich and poor countries, and between rich and poor people, continues to widen”

Kevin Wadkins
(Background Paper for the 1999 UNPD’s “Human Development Report”)

“ The evidence strongly suggests that global income inequality hasrisen in the last twenty years. The standards of
measuring this change, and the reasons for it, are contested — but the trend is clear. “

Robert Wade
(“Inequality of World Incomes: What Should be Done?’, 2001)

“With regard to incomes, inequality is soaring through the globalization period —within countries and across
countries. And that's expected to continug’ .

Noam Chomsky
(“September 11™ and Its Aftermath: Whereis the World Heading?
Conference presented in Chennai (Madras), India: November 10, 2001)

“ The dramatic advance of globalization and neoliberalism ... has been accompanied by an explosive growth in
inequality and a return of mass poverty and unemployment. The very opposite of everything which the modern
state and modern citizenship is supposed to stand for.”

Ignacio Ramonet
(in Le Monde Diplomatique, May 1998)



1. Introduction

Welivein aworld that displays disturbing trends. Among them, nothing is more disturbing than
the exploding rises of poverty and income inequdity. The quotes above are only avery smal sample of
what israpidly becoming the general consensus among journdids, antiglobalization activists and socid
scientists concerned about the state of the world in which we live. This pessmidtic view is fed by one of
the most widdy cited publications on the issue: the United Nation's Human Development Report
(HDR). In the 1999 issue, the HDR says™: “ Poverty is everywhere. Gaps between the poorest and
the richest people and countries have continued to widen. In 1960, the 20% of the world’ s people
in the richest countries had 30 times the income of the poorest 20% . In 1977, 74 times as much.
This continues the trend of nearly two centuries. Some have predicted convergence, but the past
decade has shown increasing concentration of income among people, corporations and
countries.” 2

Although poverty and income inequadlity are usudly mentioned in the same Statement, they are
very different concepts. Whilet is unanimoudy agreed that poverty isbad, it isless clear that income

inequdities are undesrable. After dl, increasesin inequdity can arise from the worsening of the poor (a

! http:/Aww.undp.org/hdro/99.htm pages 29 and 36.

2 |t is also widdly agreed that these disturbing trends are to be blamed on globalization and the
neo-liberd policiesimposed by the World Bank, the IMF and the WTO. The HDR says. “ National
and international economic policies shifted sharply in the 1970s and 1980s towards more
reliance on the market -diminishing role of the state. By 1997, India had reduced its tariffs from
an average of 82% in 1990 to 30%, Brazl from 25% to 12% and China from 43% to 18%.
Driven by technocrats, the changes were supported by the IMF and the World Bank as part of
comprehensive economic reform and liberalization packages. Conditions for membership to the
WTO were important incentives. Country after country undertook deep unilateral liberalization,
not just in trade but in foreign investment. These changes have sped the pace of globalization
and deepened the interactions among people. The new rules of globalization focus on integrating
global markets, neglecting the needs of people that markets cannot meet. The processis
concentrating power and marginalizing the poor, both countries and people.”



gtudtion that is clearly bad) or the improvement of therich (a Stuation that is clearly not bad). 1t can be
argued that excessve income equdity is not good for the economy asit tends to kill the incentives to
invest in both physica and human capitd. In this sense, income inequdities are seen as the rate of return
to investment. On the other hand, it can aso be argued that excessive inequalities create socia tensions
and politica ingahility. In this case, inequdities are seen by the poor as the rate of return to socid and
economic disruption. In this paper, we will take an agnogtic view. Our main god isto smply estimate
the evolution of the world ditribution of income, poverty and income inequadity over the last three
decades without redly and we will leave it to others to judge the welfare implications of our results.

Before presenting our estimates, however, we would like to analyze the methodology used and
conclusions reached by the HDR. The evidence put forth by the HDR isimportant because, as argued
above, the HDR iswidely cited and reproduced in hundreds of popular publications al over the world.

The HDR shows that inequdities have “exploded” over the last two decades (which are the so-
cdled “ globdlization decades’) by following three steps:

Sep 1. Show that within-country inequality isrising.

The firgt step isto show that income disparities are widening within each country or at least
within alarge number of countries. In page 36 of the report we read: “The transition economies of
Eastern Europe have experienced the fastest rise in inequality ever. Income inequalities also
grew markedly in China, Indonesia, Thailand and other East and South-East Asian countries.
Recent studies show inequality rising in most OECD countries during the 1980s and into the
early 1990s. Of 19 countries, only one showed a slight improvement.”

The statement is very clear. However, it isinteresting to see a claim that the trangtion
economies of Eastern Europe have experienced the fastest rise in inequality ever, because in the Table
they report on page 39 they show that, for Ukraine, Russia and Lithuania, inequdity has, indeed, risen.
However, for Hungary and Poland it has remained virtudly unchanged. Equdly interesting (or
mysterious) is the statement about income inequalities in Indonesaand other East and South-East Asan
countries dso growing markedly because the Gini coefficient for Indonesia went down by 16.6%



between 1970 and 1990, the one for South Korea went down by 15.2% between 1980 and 1988, and
the one for Hong-K ong went down by 10.2% between 1981and 1991.3

The most curious of dl isthe statement about the 19 OECD countries. To document the clam
that only one OECD country has experienced reductions in inequality, the HDR reports a table on page
39 with alist of 19 countries. If we focus on the column for disposable income, we see that nine of the
19 countries do not experience any change in inequdity and only one experiences a decline (Itay).
Only the UK, the US and Sweden display a“large deterioration” (defined as more than 16%).

What is curious is the number of countries reported, 19. Thisis curious because in 1999 (the
year the report was written) the OECD had 29 members.* Why were only 19 reported? A quick look
a the U.N.”s own webdite reveds that, of the 10 missing countries, only Iceland and the Czech
Republic do not have data on Gini coefficients for some extended period during the 1980s. However,
Ginis are reported for the remaining countries: Turkey’s Gini experienced a decline of 15% between
1973 and 1987, Mexico's declined by 7% between 1977 to 1989, Korea's went down by 15%
between 1980 and 1988, and Switzerland' s Gini declined by 9% between 1982 and 1992. According
to the definitions on page 39 of the HDR, Turkey and Korea experienced “large declines’ in inequaity,
whereas Mexico and Switzerland enjoyed “smdl declines’. Of the remaining countries, Luxembourg,
Austriaand Greece experienced “zero” changes in inequdity and Hungary and Poland are reported in
the table for Eastern Europe. In sum, the HDR does not report data for seven OECD countries for
which datais available in their own webste. All of them experience a“large dedling’, a“smdl decling’

3 The numbers are taken from the United Nations, the same indtitution that sponsors the HDR
(see www.wider.unu.edu/wiid/iwiid.htm) and the percentage changes are computed exactly like the
ones reported in the Tables on page 39. The sample periods are chosen o that they are comparable
with the ones reported by the HDR.

“ 1t now has 30 members since the Sovak Republic joined in 2000.
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or “no change’ in inequdity.® The conclusion of the HDR text that “only ONE OECD country shows a
dight improvement” is, therefore, rather peculiar.

Despite these sample sdection problems, it is probably il true that within-country inequaity
has risen. The increase has certainly not been uniform across countries, but the increases probably have
more than offset the declines. In order to estimate the overall changes, however, one would have to
average out the individua country measures, maybe giving more weight to larger countries. Section 2 of
this paper shows that the proper measure is aweighted average of individud indexes, where the
welights are either the fraction of the world's population that live in each country or the fraction of

world' sincome enjoyed by the country.

Step 2. Show that across-country inequality is also rising.

The second step is to show that inequalities across countries are dso increasing. Interestingly,
to show that across-country inequalities have increased, the HDR does not use the same statistica tools
used in its within-country andysis (thet is, the estimation of the Gini coefficients). Instead, it reports the
ratio of the per capitaincome of the richest countries to the poorest countriesin the world: “in 1960,
the 20% of the world’s people in the richest countries had 30 times the income of the poorest
20%. Theratiosincreased to 60 to 1in 1990 and 74 to 1 in 1997" ° Curioudly, these ratios are
computed using current-exchange rates and without adjusting for purchasing power parity. Since the
HDR is concerned with human wefare (at least the part of human welfare that relates to income), one
would imagine that they should worry about the amount of goods and services that each person’s

incomeis able to purchase. Because citizens tend to buy goods where they live, the only reasonable

5 If you add up the number of countries we mentioned to the 19 reported by the HDR, you will
see that you get 30. How can that be, given that OECD had only 29 members? The answer is that the
HDR mysterioudy includes Isradl (which, of course, shows an increase in inequdity) even though it is
not amember of OECD.

The list of members and the year each joined the OECD can be found in
www.oecd.org/oecd/pages/document/di splaywithoutnav/0,3376,EN-document-notheme- 1-no-no-9464-0,00.html .

Isradl isnot ontheligt.

® HDR, pages 3 and 36.



way to compare incomes across people who live in different countriesisto adjust for purchasing power
differences. Whether a person in Ethiopia can afford a hotel in Manhattan is not as rlevant.” We
recompute the ratio by dividing the average per capitaincome of the countries in which the richest 20%
of the people live by the bottom 20% using Summers and Heston PPP-adjusted data (Summers and
Heston (1998, 1991).) The picture looks quite different: rather than rising from 20 to 60 to 74, the ratio
increases from 11.3 in 1960 to 15.9 in 1980, but then declines dowly to 15.09 in 1998. The
explanation for these very different resultsis that poor countries tend to be chegper. Thus, when one
compares incomes across countries using nomina exchange rates, one tends to find that the purchasing
power of the people who live in poor countriesis smadler than it actualy is. Once one corrects for
differences in purchasing power, the disparities become alot smaller. 8 Figure 1 displays the difference

" Not everyone agrees with this statement. Robert Wade (2001) makes avery credtive
argument for not adjusting for PPP: “Indeed, for most of the issues that concern the world at
large—such as... the economic and geopolitical impact of a country (or region) on the rest of the
world— we should use market exchange rates to convert incomes in different countriesinto a common
numeraire. After dl, the reason why many poor countries are hardly represented in international
negotiations whose outcomes profoundly affect them is that the cost of hotels, offices, and sdariesin
places like New Y ork, Washington, and Genevamust be paid in U.S. dallars, not in purchasing power
parity-adjusted dollars.”

Evenif it istrue that poor countries do not have internationa politica influence because they
cannot afford hotels, offices and sdariesin New Y ork, if one wants to make claims about the welfare
people get from their incomes, these must be adjusted for purchasing power because people get
wefare from consumption, and consumption is purchased at the prices paid in their country of
residence. Thus, reasonable numeraires must be adjusted for PPP.

8 1t iswdl known that international currency markets with mohility of capital and goods tend to
underva ue the domestic purchasing power of the currencies of poor countries (see Baassa (1964),
Samuelson (1964) and Bhagwati (1984).) Theintuition is that red wages are low in countries with low
productivity, so that non-traded (labor-intensive) goods tend to be relatively cheap in poor countries.
Since current exchange rates will tend to underestimate the incomes of poor countries, inequalities will
tend to be over estimated. Dowrick and Akmal (2001) point out that adjusting for PPP may introduce
another bias arigng from the fact that households in poor countries subgtitute their consumption towards
goods that are localy chegp, even though they may look relatively expensive when evaluated at
international prices. They atempt to correct this usng Afriat true indexes.
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visudly: by usng nomina exchange rate data the HDR gets an enormous increase in disparities, an
increase that disappears if one adjusts, as one should, for PPP differences across countries.

If, rather than the ratio of the top to the bottom 20%, the HDR had used another popular
edimate of income digparities, namely the variance of the (log) GDP per capita, it would have actudly
concluded that cross-country inequdlities have risen over the last three decades.® We have done the
caculations for asample of 125 countriesin the Heston, Summers and Aten (2001)™° data set for the
period 1970 to 1998.* The results, reported in Figure 2, are well known: the variance increased
markedly during this period. As Lant Pritchett (1997) famoudy put it: there has been “ Divergence
Big Time" .

In sum, if persona income disparities are computed using PPP-adjusted data, then the ratio of
the top 20% to the bottom 20% not only did not increase as much asthe HDR claims, but it even
declined during the 1990s. However, if we use the cross-country variance of the log per capita GDP,
then istrue that countries GDP per capita over the last 30 years has diverged.

Sep 3. Conclude: therefore, global income inequality isrising

If one observes that income inequdity has risen within countries and has aso risen across
countries, the naturd inference mugt be that overdl inequdity has aso increased. Although the
concluson seems to follow from the premises; it actudly does not. The reason is that the within and the
across-country inequalities discussed above are not gtrictly comparable: the within-country measure
refersto “individuas’ whereas the across-country measure refers to “ countries’. To see why this

confusion may indeed lead the researcher to reach the wrong answer, consder the following example.

® The recent economic growth literature has dedlt very often with the question of cross-country
"income convergence” (see Barro and Saa-i-Martin (1998), Chapters 10, 11 and 12 for asurvey of
results). Thisliterature uses the evidence on convergence (or the lack thereof) asa"tet” of economic
growth theories and does not make claims about persond income inequdity.

19 Theligt of countriesin the sample are reported in Appendix Table 1.

11 Thisis what the convergence literature, following Barro and Sda-i-Martin (1992) calls O-
convergence andyss.



Imagine that differencesin per capita GDP across countries are large. Suppose that five-sixths of the
world population live in very poor economies which do not grow and one-sixth livesin rich economies
that grow. The variance across countries, therefore, increases over time as the income of therich
countries grows whereas the income of the poor remains stagnant. In other words, we observe
“divergence, big time’. Compared to this large and growing variance, imagine that the distributions
across individuas within each country are extremdy compact. Imagine now that one very poor but
populated economy (with, say, one-sixth of the world’ s population) enjoys large aggregate growth rates
S0 that the incomes of its people tends to converge to those of the rich countries. Smultaneoudy, the
distribution within country increases alittle bit so that within-country inequaity rises. Since the poor
country that grows very fast is only one data point, the cross-country variance will till be growing: poor
and rich economies il “diverge big time’. However, the incomes of one billion people (one-sixth of the
world) are getting closer to the incomes of the rich. Under these circumstances, it may very well be the
case that the reduction of the gap between these billion people and the rich, more than offsets the
assumed incresse in within-country inequaity. Hence, we may observe increasing inequditiesin the per
capitaincomes across countries and increasing within-country inequalities, but overall reductions across
world individua income disparities! Thus, the three-step procedure followed by the United Nations and
described in this section says nothing about the true evolution of world income inequdity. Although this
may seem like a farfetched example, we will show that thisis exactly what happened in the world during
the last two decades (where the large, poor and growing economy is China).

The example suggests thet, rather than comparing the evolution of the variance of (log) per
cagpita GDP to the evolution of within-country inequality, perhaps one should anadyze the population-
weighted variance of (log) per capita GDP.*2 The solid curve in Figure 3 is the popul ation-weighted
variance of the (log) per capita GDP for the same set of 125 countries for which Figure 2 was
congtructed. In fact, in order to establish comparability, Figure 3 aso reports the unwelghted measure
that was displayed in Figure 2.* The result is striking: rather than a steady increase in inequdlity, the

12 1n Section 2 we will make this point more precisdly.
13 A similar figure, for the period 1970 to 1992 appears in Schultz (1998).
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popul ation-weighted variance has falen during the last two decades. When considering individuas
rather than countries, the evidence does not show “divergence, big time” but “convergence, period”.

Of course the population-weighted variance is not a good measure of persona inequality
because it implicitly assumesthat dl individuasin a country have the same leve of income (the per
capitaincome) and, therefore, it ignores any change in the disparities that occur within the country. One
of the main gods of this paper isto estimate the evolution of globa inequdity across individuds of the
world by combining across-country inequality measures such as the population-weighted variance with
the within-country measures.

Many papersin the literature have tried to estimate globa inequality measures. Theil (1979,
1996), Berry, Bourguignon and Morrisson (1983), Grosh and Nafziger (1986), Theil and Sede
(1994), Ravallion and Chen (1997), Schultz (1998), Firebaugh (1999), Milanovic (2000), M€l chior,
Tele and Wiig (2000), and Dowrick and Akmal (2001), Bourguignon and Morrisson (2002), and
Sdai-Martin (2002) are just some examples. Some of these previous studies are purely based on
survey data (Ravalion and Chen (1997) and Milanovic (2000)). These studies use an income definition
that is different from that of the nationa income accounts and ignore benefits from public spending
(which are especidly important when it comes to hedlth). The advantage of survey data, on the other
hand, isthat it takes into account home-consumption, which may aso be important in poor countries.

Thell (1994, 1996), Berry, Bourguignon and Morrisson (1983), Thell and Sede (1994),
Firebaugh (1999) and Mée chior, Telle and Wiig (2000) introduce popul ation-weights to the traditional
measures of PPP-adjusted GDP per capitainequality, but they explicitly ignore the evolution of intra:
country inequaity. Mechior, Tdle and Wiig (2000) confirm Schultz' s (1998) origind finding: the
variance of population-weighted (log) GDP per capita has decreased, not increased, after 1978. The
main reason is, of course, that China has been growing and converging to therich at rapid rates after
1978. This means that the measures of convergence based on “each country, one data point” can show
divergence, but when we give “each citizen, one data point”, the picture changes radically. The key
factor isthat the average Chinese person (and therefore, about 1/4 of the world population) has
experienced subgtantial convergence of their persona income. The main problem with these papersis
that they ignore intra-country inequdity. It can be persuasively argued that the growth rate of the

8



Chinese economy has not benefitted dl citizens equaly so that within-Chinainequdity has accompanied
the spectacular growth process.* The question is whether the increase in within-China inequdities more
than offset the fact that one billion Chinese incomes are converging towards the levels enjoyed by
OECD economies.

Schultz (1998), Dowrick and Akmal (2001) and Bourguignon and Morrisson (2002), estimate
the evolution of within-country inequaity. The firgt two studies find that, if current exchange rate
measures of GDP are used, then inequality rises. But if PPP-adjusted measures are used instead, then
inequality after 1978 ether fdls or shows little trend. They both conclude that most of the globa income
inequdity is explained by cross-country rather than within-country inequality. Schultz uses the Delninger
and Squire (1996) data set to regress the available Ginis for particular countries and periods on
observed macro-magnitudes and “forecadts’ the Ginis of the missing countries and periods. The
problem with this gpproach is that the Ginis are not well explained with aggregate data so the resulting
“forecasts’ are very inaccurate. Dowrick and Akmal redtrict their analysis to the countries that have
esimates of the Gini coefficient for years“close” to 1980 and 1993 and then estimate the evolution of
“world” income inequdity between these two periods. The problem with this approach is that the
selection of countriesthat do not have Gini data is not random. In particular, these are countries that are
poor and that have diverged. Excluding these countries from the analys's tends to bias the results
towards finding reductions in world income inequdity.

Bourguignon and Morrisson (2002) estimate globa income inequality between 1820 and 1992.
They combine aggregate PPP-adjusted data and within country surveysfor selected years during this
very long period. Since most countries do not have survey data for most of the yearsto alow them to
compute within country inequdity, they “assgn” the within-country inequaities of countries that are
thought to be “similar”. They aso group countriesinto “blocks’ based on economic, geographic and

14 Berry, Bourguignon and Morrisson (1983) alow for intra-country inequality in 1970, but they
do not estimate how these inequalities change over time. On page 335 of their paper they say “we
disregard changes in intra-country inequality which may have occurred over 1950-1977. For
devel oped countries reasonably good data indicate that those changes have been minor”. We will
show that this omission may be quantitatively important.
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historical smilarities . Although this might be a good approximation when it comes to computing overal
inequdlity, we should be very careful when we andyze the decomposition of globd inequdity into within
and between inequality. The reason is that what they cal “within inequdity” refersto inequdity “within a
group” rather than “within acountry”. For example, Argentina and Chile are in the same Bourguignon-
Morrisson group. Suppose that their GDP per capita tends to converge and that inequdity within these
two countries remains constant. The convergence process will lead to a reduction in world income
inequdity. Bourguignon and Morrisson will assign this reduction in inequality to “within” groups athough
the process of convergenceis clearly “across’ countries. One additional problem with the Bourguignon
and Morrisson study is that, Snce they do not have a continuous time series of income shares for each
country, they cannot redly compute within-country inequaity for each of the yearsthey study. To solve
this problem, they assign the numbers of the closest year. This, of course, introduces potentia
measurement errors in the cal culations of within-country inequdity.

Sdai-Martin (2002) uses income shares for each country to estimate a gaussian kernel density
function for each country and each year between 1970 and 1998. He then aggregates these individud
estimates across countries to estimate the worldwide income digtribution function. This function is then
used to estimate poverty rates and various measures of income inequality. Although, in principle,
dlowing for disparities across incomes within each quintile should give a better picture of the evolution
of worldwide income inequalities, in Section 5 we show that the quintile gpproach used in this paper
gives exactly the right lessons about the trends of worldwide income inequadity. Since the estimation
procedure based on the assumption that al persons within a quintile have the same leve of incomeis
easer and more transparent, we continue using it in this paper.

The rest of the paper is organized as follows. Section 2 discusses the methodology and the data
used to infer individual incomes across the world. Section 3 estimates the world digtribution of income
by condructing the gaussian kernd dengity functions for various years, and estimates poverty rates by
integrating the dengity functions below the poverty line. Section 4 discusses various indexes of income
inequality and the theoretical decompostion of globa inequdity into within-country and across-country
inequality. It also presents the main results on globa income inequality and its decomposition. Section 5

10



andyzes the assumption of equa income for al individuas within aquintile and concludes thet it does
not bias the results on income inequaity. Section 6 comments on the quality of GDP estimates for China
and andyzes the effects of diminating thislarge country from the sample aswell as dterndive
assumptions about its per capita growth rate. Section 7 forecasts the evolution of inequality over the
next 50 years under the assumption that African countries continue to fail to grow. Findly, Section 8

concludes.

2. Methodology and Data
(A) Measuring Individual Income from Aggregate GDP and Income Shares

Our god isto estimate the global distribution of individua income and to mesasure poverty and
income inequality across the citizens of the world. Obvioudy, we do not have each person’ sincome so
we need to approximate it using available aggregate data. Following Thell (1994, 1996), Theil and
Sedle (1994), Firebaugh (1999) and Mdchior et d., we could assumethat dl individuasin a country
have the same level of income and proceed by using income per capita measures.™ This procedure, of
course, ignores inequdities among individuals within a country.

Instead, we use available survey data to estimate the income shares, which we denote with the

symbol &, ,forindividud quintile (indexed by k), for each country (indexed by i), and each year

(indexed by t).
With these income shares, we proxy the within-country digtribution by dividing each country’s

population in five groups and assigning them a different level of income. Let N, be the population in

country i & timet, and let y,, be theincome per capitafor country i at timet. We assign to each fifth

15 See also Wade (2001), and some sections of Schutlz (1998) and Dowrick and Akmal
(2001).
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of the population, % , theincomelevel 3 s, y,, - Within each quintile, therefore, each individua

is assumed to have the same levd of income® Once we have this estimate of the income of each

individud in the planet, we can estimate the world digtribution of income.

(B) Estimating Income Shares

The procedure we just described combines within-country income share numbers with
aggregate income numbers. Unfortunately, income shares are not available for al years and al
countries. Berry et a. (1983) solve this problem by assuming that the income shares do not change over
time s0 the same shares to dl the years of their sample. They dso ignore countries that do not have any
estimates of income shares. Dowrick and Akmal (2001), on the other hand, andyze the income
digtribution in just two years (1980 and 1993) and they assign the income shares of the closest year to
both 1980 and 1993. They aso ignore countries that do not have data on income shares.

We use dl the countries with available PPP-adjusted GDP data as computed by Heston,
Summers, and Aten (2001). We restrict our analysis to the post 1970 period so that we can extend the
number of countries to 125. Together, these countries have close to 90% of the world' s population.
The last year with available datais 1998 (athough the data for 1997 and 1998 are prdiminary and
should be taken with caution).'’

16 Obvioudy, the assumption that al individuals within a quintile have the same level of income
will lead to underestimation of the true globa inequdlity. It is unclear, however, how this assumption
biases the “trend” of inequality over time. In Section 5 we report results from Sala-i-Martin (2002)
where individua income for each country is computed using a gaussan kernel dendity function. We
show that the assumption of equa income within quintiles does, indeed, lead to a dight underestimation
of the level of globa income inequdity, but the main results about the trend of inequdity over time are
identical.

1 Earlier drafts of this paper used the origina Penn World Tables Mark 6 which go up to 1996
only. For the common years, the main results of the paper do not change & all.
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The within-country income shares are from the Deininger and Squire (DS) data s&t, extended
with the World Development Indicators (WDI) of the World Bank. These data are based on national-
level income and expenditure surveys.'®

Using these data we have three broad groups of countries (listed in Appendix Table 1):

Group A.- Countries for which we have atime series of income shares by quintiles (by time
series we mean that we have a number of observations over time, athough we may not have
observations for every year between 1970 and 1998).

Group B.- Countries for which we have only one observation between 1970 and 1998.

Group C.- Countries for which we have NO observations of income shares.

We have 68 countriesin group A. Together, they have 4.7 billion inhabitants, which account for
88% of our sample population. For them, we plot the income shares over time and we observe that
they tend to follow very smooth trends (see the Appendix Figures). In other words, although the
income shares estimated by Deininger and Squire and the World Bank are not constant, they do not
seem to experience large movements. If anything, they seem to have smal time trends.X® Using this
information, we regress income shares on time to get alinear trend for each economy. Thiswas done

using two methods — firgt, with income shares estimated for dl five quintiles, and second, with income

18 These survey data have been criticized by Atkinson and Brandolini (2001) on various
grounds (in fact, Atkinson and Barndolini warn al researchers that use any “secondary data-sets’ that,
many times, these data are incomplete, not comparable across countries or over time and hold awhole
array of additiona problems.) Future research should make use of the best data and comparable data
only. The evolution of the big picture for the world is unlikely to change much, however. The main
reason isthat, aswe will see, most of the movement in globa inequaity comes from cross-country
disparities rather than of within-country disparities. In fact, we will aso see that the main determinant of
the level globa inequality isthe across-country component. It is possible, of course, that within-country
inequdity is vastly mismeasured and that, when we eventudly do measureiit correctly, differencesin
incomes within countries end up being larger than across countries. With the data we have available,
however, there is nothing that indicates that thisis likely to be true. The low quaity income shares,
therefore, will certainly introduce errors in our measures of world inequality. But they are not likely to
change the main conclusions and trends.

19 Obvioudy, these trends can only be temporary since income shares are bounded between 0
and 1.
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shares estimated for the top two and the bottom two quintiles with income share of the middle quintile

celculated as aresiduad. Both methods gave identical results® Theincome shares, &, , , used to

compute globa income inequality are the projections of these regression lines!
There are 29 nations in group B, with 316 million people (or 6% of tota population). The
income shares were assumed to be congtant for the period 1970-98. Hence, for group B, we measure

the leve of within-country inequality, but we do not let it change over time. That is, we

assume s, = 5; fordlt Bery et d. (1983) make the assumption that ALL countries inequality is

congtant over time. To the extent that income inequdity within these countries has changed, our
assumption introduces a measurement error in globa inequdity. However, given that we do not know
the direction in which this within-inequality has changed, the direction of the error is unknown. An
dternative would have been to restrict our analysis to the countries that have time-series data (countries
in Group A). Excluding them from the andysis, asis done by other researchers (see for example
Dowrick and Akmal (2001)), may introduce substantia bias which turn out to change some of the

important results. The biases arise from two sources. Firdt, and as we just mentioned, the within-

20 |t can be persuasively argued that India experienced alarge increase in inequality after the
liberdization policies enacted after 1991. Imposing the time trend estimated before liberdization to the
post-liberdization shares may serioudy underestimate within-country inequdity in India This, of course,
may be true for other countries dso. But since our globa measure of within-country inequdity is
welghted by the Size of the country, this problem might be particularly important for India We repest
our inequality caculaions under the assumption that the Indian income shares follow a different trend
before and after 1991. The results remain largely unchanged. The reason is that, as we will see, most
within-country measures of inequdity remain fairly congtant over time whereas the across-country
measures decline substantialy. Thus, even if the change in inequdity in India were to be underestimated,
the correction would have to be enormous for the within-country index to grow by so much asto
overturn the large decline in overal inequdity.

21 We aso used the actuad income shares for the years when they are available and the
projected shares for the missing years, but the aggregate indexes that are reported in the next section
do not change subgtantidly.
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country inequality may have changed. Second, and more importantly, the countries that are excluded
tend to be countries that are poor and have “diverged”. Their exclusion from our andysis, therefore, is
subject to an important sample sdection bias, which tends to bias the results towards finding an
excessve reduction in income inequdity. Thus, out of the 125 countriesin the Summers-Heston data
s, income inequaity based on quintile income shares could be cd culated for 97 countries, which
cover 95 % of the sample population.

The nations of group C (for which there are no within-country inequdity data) are treated as if
al citizensin the country had the income per capita of the country. In other words, for Group C, we

assume g, = 1/3 . Again, we could exclude these from the andlysis, but we prefer not to do so

because, as we dready stated, their exclusion may lead to important biasesin the results. There are 28
nations in this category, which brings the total in our andysisto 125, with a combined 1998 population
of 5.23 hillion (or 88% of the world’s 5.9 hillion inhabitants in 1998).%

3. The World Income Distribution Function
(A) The Kernd Density Function

We can now use the individua income numbers constructed in the previous section to estimate
the world digribution of income. We estimate a gaussan kernel dengity function. Using the convention
in the literature, we use a bandwidth w=0.9* sd* (m/®)=0.34, where sd is the standard deviation of (log)

22 The largest countries excluded from our sample are those from the former Soviet Union.
Thereislittle we can do to incorporate those countries because they did not exist until the early 1990s.
It is unclear how these countries would affect our tota inequaity measures. On the one hand, it seems
clear that disparities within these countries have increased. On the other hand, these countries were
“rich” relaive to most of the citizens of the world, and have experienced negeative aggregate growth
rates. Thus, the individua incomes for these countries has* converged” towards those of the 1.2 billion
Chinese, 1 hillion Indians and 700 million Africans. This second effect has probably reduced across-
country disparities and, as aresult, globa inequality. The overdl effect of excluding the former Soviet
Union, therefore, is unclesr.
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income (sd=1.3 in our data st) and n is the number of observations (n=513).2 Previous researchers
have used kerndl dengities to estimate income digtributions. For example, Quah (1996, 1997), Jones
(1997), and Kremer, Onatski and Stock (2001) estimate the world distribution by assuming that each
country is one data point (and the concept of income isthe per capita GDP). Instead, we use the
individua income estimated in the previous section so our unit of andyssis not a country but a person.
We depart from the conventional literature in that we do not normalize our data. Quah (1996, 1997)
divide each country’s GDP per capita by the world average GDP per capita. Jones (1997) divides by
the GDP per capita of the richest country. Kremer et d. experiment with various normaisaions. The
reason for normaizing the data is to prevent the distribution from “shifting to the right” as the world
becomes richer. Thisdlows for an easy comparison of the various ditributions over time. We do not
normalize for two reasons. Firdt, because we think it isinteresting to visudize if the world income
digtribution shifts to the right and how fast. Second, and most importantly, we want to compute poverty
rates by integrating the kernel densty function below a poverty threshold, as we discussin the next
subsection.

Figure 4 reports the estimates of the density functions for 1970, 1980, 1990 and 1998. The
firg thing we notice is thet the digtribution shifts to the right: individua incomes across the world
increase over time. The second point worth emphasizing is that the distribution in 1970 had alarge
mode close to $900 and a second smaller mode at around $9,000. Over time, the“tdl” mode of the
poor gets smdler. In other words, the fraction of the world population with very low levels of income
gets smaller over time. Both the rich and the poor modes shift to the right. By 1998, the poor modeis at
$1,900 and therich modeis a $16,200. The intereting thing is that a substantid fraction of the poor
have now shifted into a“middle class’: by 1998, a third mode has emerged at around $4,200.

(B) Poverty Rates

23 We dso cdculated the Epanechnikov kerned with the same bandwidth and the results were
virtudly identical so we do not report them here.
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Absolute poverty rates can be inferred from our estimated kernel density functions. Poverty
rates are defined as the fraction of the world' s population that live below the absolute poverty line. We
use the conventiona definitions of absolute poverty: less than one dollar per day. The origind definition
isdueto Ravallion et. d (1991). These researchers used “perceptions of poverty” in the poorest
countries to place the poverty line at $31 per month. Later , the definition was changed to $30.42, and
it then was rounded off to $1 per day. The $1/day line was later adopted by the World Bank as the
“officid” definition of“absolute poverty”. For some reason, ancther poverty line mysterioudy appeared
in the literature that doubled the original figure to two dollars per day. The United Nations some times
uses four dollars per day. Of coursg, if oneis alowed to raise the poverty line arbitrarily, then oneis
bound to find that al personsin the world are poor. In this paper we will stick with the origina
definition of poverty and we will dso andyze the $2/day line2*%

It should be noted that al these definitions are expressed in 1985vaues. Since the Summers
and Heston data are reported in 1996 dallars, the annual incomes that define $1/day and $2/day
poverty in our data set are $532 and $1064 respectively.?

24 Ravdlion et d. (1991) one-dollar line refersto individua consumption. We will compute
income (not consumption) poverty. This meansthat our level poverty rates may differ from those
computed by Ravalion et d. (1991) or Chen and Ravdlion (1997, 1999). Since, for poor economies,
more than 50% of GDP is consumed (savings and investment are quite smal and so is government
gpending), this means that the consumption poverty line should be located somewhere between our
one-dollar and two-dollar lines. Since absolute poverty is an arbitrary line, the important question is
how many people “jump over” it during a particular period. Aswe will see later in this section, our
answer is many.

25 Some andydts (including the UNDP s HDR) use a different definition of poverty for rich
nations than they use for poor countries (the reason appears to be that, if the 1%/day lineis used in these
developed nations, amost nobody is found to be poor). The definition for developing countriesis one
haf of the median income. This (arbitrary) definition has obvioudy more to do with inequdity than with
poverty because, if al the incomes were to double (or increase by afactor of one hundred), the poverty
rate would be the same, a property of poverty that is clearly undesirable.

26 Notice that by assigning the same level of income to each person within a quintile, we labd al
the citizens of the quintile as poor if the mean income of the quintile is below the poverty line. Smilarly,
we labd al of them as non-poor if the average income of the quintile is above the line. For the countries
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The $1/day poverty rate can be computed by dividing the integra of the density function below
the value $532 by the integral of the entire density. The $2/day poverty rate can be computed by
integrating below $1064. The poverty rate is represented by the fraction of the overall area under the
dengty function that liesto the left of the poverty line.

Since the underlying income data used to compute the ditribution is in constant 1996 dollars,
we can compare dl the estimated dengty functions to the same the poverty lines. Thus, we plot two
vertica lines representing the $1/day and $2/day thresholds in Figure 4. The evolution of poverty over
time can be andyzed by checking the size of the area below each year’ s density and to the left of the
poverty line. In 1970, the area below the two-dollar line ssems to be about haf the overall area. This
suggests that the poverty rate was close to 50%. The area below the one-dallar lineis smdler, but il
gppearsto be quite large. It isinteresting to note that the mode of the 1970 digtribution was dightly
above the one-dollar line and below the two-dollar line. The fraction of population that lived below or
around the poverty linesin 1970 was subgtantid. If we look now at the 1998 dendity function, we see
that the areas to the | eft of the two poverty lines have shrank dramaticaly. Thus, poverty rates declined
subgtantially between 1970 and 1998.

The exact poverty rates estimates are displayed graphicaly in Figure 5. For the $1/day
definition, we observe that, after increasing during the early 1970s and peaking a about 20 percent in
1974, poverty rates have been declining dmost monotonicaly throughout the period. The smalest
poverty rate (5.4 percent) occurred in the last year of our sample, 1998. In other words, the poverty
rate in 1998 was cut to amost one-fourth from its peak value in 1974 and by about athird since 1970.
The $2/day poverty rate declines monotonicaly throughout the period. It fals from 44.5% of the people
in 1970 to 18.7% in 1998, areduction of close to 60%.

in group C, we assign the country’s per capitaincometo al individuas. If per capitaincome is below
the poverty line, then the whole country is labeled as poor. Thereis one rdatively large country thet fell
below the $1/day poverty linein the 1990s. Congo (former Zaire). Obvioudy, the fact that we do not
look a within-quintile variation for countriesin groups A and B or within-country variations for
countries in group C means that our estimates of poverty ratios are subject to errors.
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(C) Poverty Headcounts

Some have argued that the poverty rates are irrdlevant and that the redlly important information
is the number of people in the world that live in poverty (sometimesthisis caled “ poverty headcount”).
The digtinction is important because, even though the poverty rates have declined, snce world
population has increased, it could very well be the case that the total number of poor citizens has been
risng. A vell of ignorance argument, however, suggests that the world improvesif poverty rates decline.
We could ask oursaves whether, with the vell of ignorance, we would prefer to be born in acountry of
amillion people with half amillion poor (poverty rate of 50%) or in a country of two million people and
600,000 poor (a poverty rate of 30%). Since our chance of being poor is much smaler in the country
with alarger headcount, we would prefer the country with a smaller poverty rate?” Thus, we should say
that the world isimproving if the poverty rates , not the headcounts, decrease. Of course the best of the
worlds would be one in which both the poverty rates and poverty headcounts decline over time. But
this would be too much to ask in this era of neoliberd globaization. Wouldn't it?

We can esimate poverty headcounts by smply multiplying our poverty retes by the overal
population each year. The results are displayed in Figure 8. We see that, using the one-dollar-a-day
definition, the overdl number of poor declined by over 400 million people: from close to 700 million
citizensin the pesk year of 1974, to less that 300 million in 1998. Using the two-dollar definition the
number of poor declined by about 500 million: from 1.48 hillion in 1976 to 980 million in 1998. The last
year of the sample, 1998, isthe year with the smallest number of poor according to both definitions.

In sum, world poverty has declined substantiadly over the lagt thirty years. Thisistrue if we use
the one-dollar-a-day or the two-dollar-a-day definition and whether we use poverty ratios or poverty
counts.

Having said this, the fact that the world isimproving does not mean that dl is good. Actudly,
one disturbing fact (which cannot be seen from the picture) is that more than 95% of the “one-dollar
poor” livein Africa. What's even more disturbing is that the whole Democratic Republic of Congo

2" Those people who might prefer the country with smaller headcount should ask themsdlves if
they would aso prefer a country of half amillion people with 499,999 poor.
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belongsin this category,? four quintiles (80% of the people) of Tanzania and three quintiles of the
Centra African Republic, Ethiopia, Guinea-Bissau and Sierra Leone live on less than one dollar a day.
The massve concentration of poverty in the African continent suggests that the lack of economic

growth of Africaisthe most serious economic problem we face today.

4. Measuring Global Income Inequality

Poverty rates are one interesting aspect of the world distribution of income as they represent
the fraction of this digtribution that lies below a commonly accepted poverty line. There are other
agoects of the digtribution that might be worth andlyzing. A particularly important one isits disperson.
The reason why the dispersion is the focus of attention of many researchersisthat it reflectsthe
inequality acrossindividua incomes. The vast theoretical and empiricd literatures on inequdities has
produced a substantial number of measures.?® Moreover, different indexes tend to give different
answers. Hence, ingtead of trying to find the single best index, we will next review some of the most
widdy accepted and we will report estimates for seven of them.

(A) Income I nequality Indexes

(i) Ad Hoc Indexes

Some indexes of income inequaity discussed in the literature are intuitive and attractive at first
sght, but ad hoc and unattractive upon andysis. Of these ad hoc measures, the most popular are the
Gini coefficient, the variance of incomesor the variance of the logarithm of income. Thesmple
variance is universdly known, but it is unattractive because if we double every person’sincome, this
measure of inequaity quadruples (in principle, it would seem reasonable that our measures of inequaity

do not change when al incomes in the world double). Thisiswhy researchers prefer to estimate the

28 The Democratic Republic of Congo (with dlose to 50 million inhabitants) being below the
one-dollar poverty line explains the smdl blip that can be observed a the leftmost end of the dengty
function in 1998.

29 See Cowell (1995) for an excdlent survey of measures and their potential drawbacks.
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variance of log-incomes® If we have aset of m countries, the variance of the log of individua income

isgiven by
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(i) Social Welfare Function Indexes

Some researchers have proposed a derivation of indexes of income inequdity from Socid
Whdfare Functions (SWF). For example, Atkinson (1970) shows that a good measure of inequaity
would relate the “equally distributed equivaent level of income’ to the actua mean income® The

% The variance of log-income corresponds to the variance of the distributions reported in
Figure 4.

31 See Cowell (1995) for the definitions of the other indexes.

32 The “equaly digtributed equivaent leve of income” isthe leve of income that each person
should receive if income were to be equally digtributed and we were to achieve the same level of socid
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Atkinson measure, therefore, depends on society’ s degree of “inequdity averson”. The Atkinson index

isgiven by
4A=1-|1% :
¢ N, i1 ;1
1 w N, m N
where, 3, = — Y 2 Vg = Y “2y, istheworld average per capitaincomeand e s
N, =1 =1 =1 N,

the coefficient of rdaive inequality averson.®

(iii) Axiomatic Indexes

A third set of measuresis derived from some axiomatic principles which are thought to be
desrable for agood index of inequdity. Cowdl (1995) highlights four principles:

The Pigou-Dalton Transfer Principle (see Ddton (1920) and Pigou (1952)).

This principle states that a good inequality measure should rise in response to a mean-
preserving redistribution from a poor to arich person. Most measures used in the literature, including
Gini, Generdized, Entropy Class and the Atkinson class stisfy this principle. The main exception isthe
variance of logarithms.

The Income Scale Independence Principle.

This principle states that a desirable measure should be homogeneous of degree zero. That is, if we

scade dl the incomesin the world by the same number, our measure of inequdity should not change.

welfare as we get with the actua unequd digtribution.

0. The SWF that ddiversthisindex has a congtant relative inequdity averson:

wey = 3 > [“"—”1‘-! - ]

1 j=1
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Again, most measures satidfy this principle. The main exception is the variance of income (if we double
al incomes, the variance quadruples).

The Principle of Population.

This postulates that the distribution of the cake should not depend on the number of the cake receivers.
Theat is, if we measure inequdity in an economy with N people and then merge it with another identical
economy, inequality in the larger economy should be the same (Ddton (1920).

The Principle of Decomposability. We would like to be able to write down tota inequdity as
the sum of inequality within groups and inequality across groups. Moreover, the inequdity within
groups should be expressed as something like the average of the inequdity of each individua group.
Thisis an important property for the purposes of this paper because we hope to find out how the
evolution of globa or world inequality depends on the convergence across countries (or across-country
inequality) and on the evolution of the within-country differences (or within-country inequality.)

Buourguignon (1979), Shorrocks (1980) and Cowdl (1995) show that the only inequality
indexes that Smultaneoudy satisfy dl the above principles are the Generaized Entropy Indexes,

GEI(9), :
omoy - 1| 15 3 (%] .
-0 N =11 (v, @
1 1S S|
= - -1
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where 8 isaconstant parameter. One particular case of GEI(0), isthelimitas B tendsto

zero. Using I’ Hopital’ s rule, we get:
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which is the Mean Logarithmic Deviation (MLD). Notice that the MLD is the difference between the
log of average income and the average of the logarithms of incomes.

A second particular case of GEI can be found by teking thelimitas 8 = 1 . Again, usng

I’Hopitd’ srule, we get:
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which is Theil’ sindex (see Theil (1967)).

By stting 0 =2 , weget athird particular case:
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which isequd to one-hdf the square of the coefficient of variation.

(iv) Across-Country Inequality
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It will be convenient to compare our measures of globa income inequdity with the measures
one would obtain if dl individuas within each country had the same leved of income. That is, if dll
inequaities in the world came from differencesin per capitaincomes across countries. These will be

caled “across-country indexes’ of income inequality and correspond to the same indexes we just

described, but under the assumption that theincome sharesare dl equal to s, ,= 1/5 . For
example, the across-country variance of log incomeis given by
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Notice that thisindex is the popul ation-weighted variance and differs from the variance of (log)
income that one would gets of one takes each country as a Single data point.

An important point about across-country indexesis that they measure world inequdity across
individuals when we assume that dl individuas within a country have the sameleved of income. Thisis
very different from assuming that each country is one data point. For example, the cross-country
variance of log-incomeis given by:
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When we compare Equations (2), (8) and (9), we see that the latter two assume that the

income sharesfor dl countriesare &, = 1/3 (tha is, thereis no within-country inequdity). In

addition, Eq. (9) assumesthat &l countries have the same population size N, = N,/ 125 . Inother

words, it assumes that a 1% growth in the per capitaincome in Lesotho has the same effect on world
income inequdity as a 1% growth in the per cgpitaincome in Ching, dthough China has 600 times as
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many people. As we saw when we compared Figures 2 and 3, ignoring population weights turns out to
be a mistake that delivers a very mideading picture and oneis led to conclude (wrongly) that there has
been “divergence: big time’.

The across-country versons of Gini, Atkinson indexes, and Genera Entropy Indexes discussed

above are computed also by setting 5,,, = 1/5 inthe corresponding formul ae (we do not reproduce

al the formulae here because of space congdraints).

(v) Decomposing I nequality: Within and Across-Country Measures

The discussion of Section 1 suggests that it might be important to decompose the globa index
inequality into an “ across-country” component (which shows the degree to which the levels of income
converge to each other) and a " within-country” component that emphasizes the disparities within
countries. For example, it has been argued by Schultz (1998), Dowrick and Akmal (2001), and
Méchior et d. (2000) among others, that world income inequdity might have been fdling since 1978
because Chinaand its 1.2 billion inhabitants have been converging to the levels of income of the
OECD. Ciritics of these papers argue that, along with the growth of the average per capitaincome,
China has experienced aradicd increasein inequality among its citizens. The question is whether the
increase in inequaity within China has more than offset its process of aggregate convergence. To
answer these questions, we want to anayze indexes of income inequality that can be decomposed into
within-country and across-country inequality. The problem is that the difference between the globa
index and the acrass-country index is not aways a measure of within-country inequality. That is, not dl
measures can be “decomposed”.

As previoudy stated, Bourguignon (1979) , Shorrocks (1980), and Cowell (1995) show that
the only indexes that can be decomposed are those in the class of the Generdized Entropy, GEI. For
example, the MLD index (which isthe GEI with coefficient 0) can be decomposad by smply adding

L Y N,i(y,) toEq (5 toget
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—
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The firg term isthe MLD measure of “across-country inequality” and the second term is a weighted
average of the MLDswithin each country, where the weights are the Size of the population. This
weighted average iswhat we call “within-country inequality”. In practice, with our within-country
income decompaosition using quintile income shares, the within country inequaity index becomes
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Similarly, the Thell inequaity index can be decomposed by subtracting and adding the
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Using our income share notation, the within-country Thell index becomes
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decomposes into a between or across-country index and aweighted average of within-country
inequalities. It isinteresting to note that the weights are the aggregate incomes rather than the populaion

gzes®

(B) Seven Estimates of Global Income I nequality

() The Gini Coefficient in aHistorical Perspective

We can now use the individual income data condtructed in Section 2 to estimate globa income
inequality. To put thingsin a historica perspective, in Figure 7 we plot the estimates of the globa Gini
coefficient from Bourguignon and Morrisson (2002). In their ambitious study, Bourguignon and
Morrisson estimate globd inequality for selected years going back to 1820. Their estimates (which are
disolayed in Figure 7 with a small hollow sguares) show that the globa Gini continuoudy increased
between 1820 and the 1980s. Inequality then stabilized & more or less congtant level between 1980
and 1992.

Although, once the income shares are computed, our methodology is Smilar to theirs, our
edimates of globa income inequality are not necessarily comparable to those of Bourguignon and
Morrisson for anumber of reasons. First, the sample of countriesis different. Second, instead of using
individua country data, they put countries in groups according to their presumed smilarities. Third, the
source of within-country shares that are needed to compute within country inequality are different.
Despite these differences, the level of our Gini for 1970 isremarkably similar to theirs. The key
difference between our estimates and Bourguignon and Morrisson’sis that, for the 1980s and 1990s,
we get asubgtantia decline in the world Gini coefficient whereas their estimates remain congtant through

3 The cdculation of the between-country Theil index takes each country’ s per capitaincome as
apoint in the digtribution, but it gives it aweight proportiond to the country’s population. In other
words, notice that the between-country index is the weighted average of each country’s
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1992, the last year of their study.*® Rather than experiencing an “explosion” or a“disturbing increase’,
we find that world income inequdity has declined by more than 5% over the last two decades.

The reduction in world income disparitiesis largely explained by the decline in differences
across countries. To see this, we use the “across-country” Gini coefficient which, as discussed above,
isthe Gini that arises when al the income shares are assumed to be 1/5. The across-country Gini isdso
reported in Figure 7.%° As expected, the across-country Gini is smaler than the globa Gini. Thisis
reasonable because dl within-country inequadities have been diminated by condruction. It isinteresting
that the pattern is remarkably smilar to that of the globa Gini: the cross-country Gini increases during
the 1970s, and fdls during the following two decades. Thus, the decline in globd income inequdlity is
accounted for by the substantial convergence in per capitaincomes across countries.

The reason for the declinein globa income inequality after 1978 is that the most populated
country in the world, China, experienced substantial growth rates. Hence, the incomes of abig fraction
of the world' s population (approximately 20%) started converging towards the rich economies after
1978. The process was later reinforced by the postive growth performance of India (which is another
very highly populated poor country: it hosts about 15% of the world' s population). Notice that the
unwel ghted inequality measures discussed in Section 1 trest Chinaand India as smply two data points
and give them the same importance as Lesotho (with 2 million inhabitants) or Luxembourg (with haf a
million). Thus, the unwelghted measures give a Chinese citizen 1/600th of the weight that it givesto a
citizen of Lesotho and 1/3000th the weight it gives acitizen of Luxembourg. The globa Gini estimated
in this section treats each person in the world equaly. Thus, the economic progress of China since 1978

35 When they use the Mean Logarithmic deviation, Bourguignon and Morrisson esimate a
reduction in inequaity for 1980 and 1992. On the other hand, their estimate of Theil suggests asmadll
increase between 1980 and 1992. They interpret their evidence as showing that inequality stopped
growing in the 1980s. Instead, we will show that inequdity has declined substantialy according to the
three decomposable measures.

36 We only report our estimated across-country Gini because Bourguignon and Morrisson
(2002) do not report theirs.
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and India after 1991 has resulted in large improvements in the incomes of more than athird of the
poorest citizens of the world, and this has implied a substantid reduction in globa income inequality.

It istrue that inequdities within Chinaand India have increased in the process. However, the
decline of the globd Gini over the last two decades clearly indicates that the growth in within-country
inequdity has not been nearly large enough to offset the substantia decline in across country
disparities™’

(i1) Non-Decomposable M easur es

Figures 8 through 13 report the estimates of Six other popular indexes of income inequdity. The
exact numbers used to congtruct these figures are also reported in Tables 1 and 2. Figure 8 reports the
variance of the logarithm of income (varlog). The globa variance increased during the 1970s but
enjoyed a sharp decline during the early 1980s. During the last couple of years of the decade, it
increased dightly. During the 1990s, this measure of globa inequality remained congtant. Overdl, the
variance declined by more than 7% between 1978 and 1998. The across-country variance follows a
samilar pattern during the 1980s and it also declines during the 1990s. The fact that the decline of the
globa index is not as sharp as the across-country index suggests that “within country” inequdity has
increased during this period. However, the calculation cannot be made by subtracting the across-
country measure from the overall measure because, as we showed in the previous section, the variance
of log income cannot be decomposed.

Figure 9 displays Atkinson’s A(0.5) index, that is, the index with a coefficient of inequdity
aversgon of 0.5. The pattern of globd inequdity is remarkably smilar to that of the Gini coefficient: after
increasing during the 1970s, it has experienced a substantia decline (close to 129%) over the next 20
years, with asmall blip a the end of the 1980s. The across-country A(0.5) aso mimics the behavior of

37 Later in this section we estimate the evol ution of within-country inequality. In Section 5 we
andyze the role played by Chinain the process of world income convergence. And findly, in Section 6
we conjecture what will hgppen to globa inequdity measuresif the income levds of the two hillion
inhabitants of Chinaand India keep growing and the incomes of the 700 million Africans remain
stagnated.
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the globa index, with asharp decline over the last twenty years. Figure 10 reports the behavior of the
Atkinson index with a coefficient of 1. The decline in world income inequdity over the last two decades
issubgtantia. Again, the reduction in A(1) can be explained by the large drop in across-country
inequdity, which is aso reported in Figure 10.

(iii) Decomposable M easur es

The next three figures display three popular Generd Entropy Indexes (GEI): the Mean
Logarithmic Deviation (or GEI(0)), the Theil Index (or GEI(1)) and the square of the coefficient of
variation (or GEI(2)). As shown in Section 2, these indexes can be decomposed into an “ across-
country” and a“within-country” inequaity component (the within-country index is aweighted average
of within-country measures of income inequaity, where the weights are proportiona to population or
aggregate income). Thus, Figures 11, 12 and 13 display three curves each: the globd, the across-
country and the within-country inequdity.

To put, again, thingsin historica perspective, Figure 11 merges our results with those of
Bourguignon and Morrisson (2002) for the Mean Logarithmic Devigtion (or GEI(0)). Their estimates
are depicted with hollow symbols whereas ours are depicted with filled symbols. There are afew
interesting things to observe in Figure 11. Firg, globa inequdity increased, as measured by MLD,
continuoudy between 1820 and 1980 and it declined dightly between 1980 and 1992, the last year of
their study. In 1970, our estimates and theirs were almost identical. Second, according to our estimates,
inequaity declined after 1980. Our estimated decline is much larger than reported by Bourguignon and
Morrisson. Third, across-country inequdity increased dramatically between 1820 and 1970. Fourth,
within-country inequdity was virtualy unchanged between 1820 and 1910, it declined between then
and 1950, and then it increased dightly over the following four decades. Fifth, our within and across-
country meeasures of inequdity differ substantidly from those of Bourguignon and Morrisson. As

explained in Section 1, the reason is that they group countries according to economic, socid and
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higoricd amilarities Thus what they cal “within-inequdity” isamixture of inequality within countries
and inequality across countries within the group. We assign the latter to the across-country component.
This explains why our within-country inequdity is smadler than theirs whereas our across-country
measure is larger.

If we focus our attention on our own measures of globd, within and across-country inequdlity,
the firgt thing we noteis that the bulk of globa income disparitiesin the world are accounted for by
differences across countries rather than differences within countries (in other words, the across-country
inequdity line dways lies above the within-country line). In 1970, only 21% of the world' s differences
in income could be accounted for by within-country disparities.®® Although the fraction increased over
time, the fraction of worldwide inequality accounted for by within-country disparities remains a 30%.
Thus, most of the global inequality in the world comes from the fact that the average American income
is S0 much larger than the average Senegalese rather than from the fact that, within the United States or
within Senegd, there are very rich people and very poor people.

A second interesting lesson drawn from Figure 11 is that the pattern of globa inequdity over
timeis remarkably smilar to the evolution of the globa Gini or the two Atkinson indexes. an increase
during the 1970s and a substantia decline during the following 20 years. Overdl, the MLD declined by
close to 14% over this period.

A third phenomenon observed in Figure 11 isthat this substantia decline is accounted for by
the reduction in across-country disparities: we see that the across-country line follows very closdy the
globa inequdity line.

A fourth worthy observetion is that within-country inequdities have increased monotonically

over the whole sample. Obvioudy, some countries have experienced declining and some others have

38 Since we use quintile datainstead of individua income data, the true within-country inequaity
is actudly larger than we estimate. In the next section we show that, if the worldwide digtribution of
income is computed using individua-country digtributions rether than by assuming thet dl citizens within
aquintile have the same leve of income, then within-country inequdities are, indeed, larger. However, it
is il true that the mgority of worldwide inequaities remains explained by across-country disparities.
See Sdlai-Martin (2002) for details.
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experienced increasng income digparities. Figure 11 shows that the population-weighted average of al
these movements ddlivers an overal increase over the last three decades.® The important point,
however, we see that thisincrease is very small compared to the substantia decline in across-country
inequality: between 1978 and 1998, the within-country index increases from 0.18 to 0.23 wheress the
across-country declines from 0.67 to 0.51. Naturdly, the small increase in within-country inequdity is
not nearly enough to offset the decline in across-country disparities. Globa inequdity, therefore, has
falen subgantidly over the last twenty years.

The overdl pattern of globa, across and within-country inequdity is confirmed by the use of the
Thell Index (or GEI(1)), which is reported in Figure 12. The only differenceisthat the fraction of tota
inequality accounted for by within-country disparitiesis now 23% in 1970 and 28% in 1998. Thus, the
increase in within-country inequdity is dightly smaler according to the Thell index.

Findly, Figure 13 displays the evolution of inequdity according to the (squared of the)
coefficient of variation (which corresponds to GEI(2)). The two key differences are as follows. Firdly,
the small increase in overal inequadlity that occurred for a couple of yearsin the late 1980s (an increase
that was captured by al the previous measures) is now abit larger. And secondly, the decrease in
globa inequdity during the 1990s is larger according to GEI(2) than it was according to the other
measures. Within-country inequality remains flat over the entire period so the overdl decline observed
during the last two decades mimics the decline in across-country disparities.

5. The Assumption of “Equal Income Within Quintiles’
The world distribution of income and the various inequaity measures reported up to this point
were congtructed under the assumption that al individuas within a given quintile (for al countries and

years), have the same leve of income. Obvioudy, this assumption tends to hide some individud

39 An important reason for this rise in within-country inequdity is the increased disparities within
Chinaand India. Remember that the within-country index is the weighted average of the inequdities
within countries, where the weights are proportiond to the size of the country. Chinaand India have
more than one-third the world' s population and, therefore, the evolution of inequaity within these two
countries tends to dominate the aggregate index.

33



inequality because, in redity, there are differencesin income within quintiles. To solve this problem,
Sdai-Martin (2002) uses the five individual quintiles for each country and year to estimate a gaussan
kernd dengty function for every country and every year. He then integrates the individua income
dengity functions of dl countriesto find the world income distribution. This globad dengty function can
then be used to estimate the various measures of income inequality presented in the previous section.
The results are reported in Table 13.

As expected, the globa inequality measures are larger when the assumption of equal-income-
within-quintile is dropped. For example, the Gini coefficient (displayed in Figure 14) is about 3.5%
larger when it is computed from kernds than when it is computed with quintiles. For 1970 the
coefficient is equd to 0.63 when individuals are assumed to have the same income within quintiles and it
becomes 0.65 when their income is gpproximated with a gaussian kerndl density function. For 1998,
the numbers are 0.61 and 0.63 respectively. Theincrease in the level of globa income inequality that
one gets by estimating the individud kerndls, therefore, is positive but modest. Obvioudy, the estimates
of globa disparities abit larger only because the within-country disparities are estimated to be larger
(by condruction, the across-country index assumesthat dl individuals within the country have the same
level of income, so these measures are independent of the assumptions we make about the shape of the
within-country distribution). In the previous section we showed that, when the MLD is used, the within-
country disparities accounted for between 21% and 30% of totd inequdlities. If we alow for
differences of income within-quintiles, the fraction of inequality accounted for by the within-country
measure increases by about 5% points and it moves between 26% and 35%. Hence, most of the global
income disparities are ill accounted by across-country, not within-country, inequdities. The sameis
trueif we use the Theil index or the square of the coefficient of variation, the other two decmoposable
measures used in the previous section.

The most interesting result is thet the behavior of the Gini coefficient over time seemsto be
exactly the same: the curves representing the ginis computed using the two methods are exactly pardld.
The Gini coefficient declines by 4.9% between 1978 and 1998 if dl citizens are assumed to have the
same income within quintiles and it declines by 5.1% if we dlow for within-quintile disparities. The



results are identica for al other indexes of income inequdity reported in Table 3. Figure 15 disolays
smilar results for the MLD index.

The main lesson is that, athough neglecting income inequdities within quintiles might lead to a
dight underestimation of globa income inequdity, it does not change its evolution over time. Thus, the
main conclusions of this paper, namdy, that world income inequadity has declined during the last two
decades, does not depend on the assumption that dl individuas within a quintile have the same leve of

income.

6. The Role of China

In Section 4 we showed that the decline in globa income inequdity was largely explained by
the decline in the across-country component. We also argued that one of the reasons, perhaps the main
reason, for this reduction in across-country disparities was the large growth rate enjoyed by the
incomes of the people of China. Many observers have pointed out that the “winds of fasfication” have
gpparently influenced Chinese statistica reporting during the last few years Ren (1997), Maddison
(1998), Meng and Wang (2000), and Rawski (2001). The bulk of the complains pertain to the period
garting in 1996 and especidly after 1998 (see Rawski (2001)) so they occur at the very end or after of
our sample period.*° It should be pointed out that we do not use the official statistics of Net Materia
Product supplied by Chinese officias but the numbers estimated by Heston, Summers and Aten (2001),
who introduce some of the anomdies following the work of Maddison (1998). The result isthet the
growth rate of Chinese GDP per capitain our data set is 4.8% per year, afull two percentage points
lower than the officid estimates (the growth rate for the period 1978-1998 is 6.1% in our data set as
opposed to the 8.0% reported by the Chinese Statistica Office).

Although it is clear that the success of Chinais part of the story, the question iswhether it isthe
entire gory. To check this, we do two things. First, we recompute dl the inequaity indexes reported in

“0 Some of the inconsistencies found relate to declinesin energy consumgption or air travel
between 1998 and 2001, a period during which the officid estimates of GDP growth continued to
ddiver staggering numbers.
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Section 3 excluding the 1.2 billion Chinese incomes from the sample. Since al the measures ddliver
amilar results, we amply report the decomposition of the MLD in Figure 15. The overdl index is
bascaly flat during the whole sample period. It increases dightly during the 1970s; it fals during the
early 1980s, it increases again dightly during the late 1980s and it remains constant during the 1990s.
The figure dso shows that the across-country index mimics the globa index. The reason is that within-
country inequdity remains virtualy unchanged during the whole sample period. Hence, China seemsto
be responsible for both the reduction in across-country inequdity and the smal increase in within-
country inequaity documented in Section 5. However, even if we were to eiminate China from our
andyss we would fall to see an “exploson” in globd income inequdlity.

The dimination of one-fifth of the people in the sample (which iswhat we do when we smply
exclude Chinafrom our andlysis) may not be the best way to evauate what would have happened had
Chinafailed to grow at the rapid rates it experienced during the last twenty years. Throwing away 20%
of one s sample point is never agood idea. An dternative would be to assume that China grew at the
average growth rate of the world per capitaincome. We recomputed al the indexes for this
counterfactua. The main result isthat the globa inequdlity index declines dightly during the last 20
years. The across-country inequality also experiences a negligible decline whereas the within-country
index isdmaost unchanged. Thus, the large growth ratesin China hdp us explain the overdl declinein
income inequality during the last two decades, but even if Chinadid not grow at the extraordinary rates

we would have failed to see exploding income inequdities acrass the globe,

7. Conver ging-to-the-Rich, Diver ging-from-the-Poor : African Growth

We have argued throughout the paper that, asfar as world income inequdity is concerned, the
big story of the last twenty years has been the extraordinary growth rate of the incomes of 1.2 billion
Chinese citizens (and to a lesser extent, the growth of the income of one billion Indians). Despite the
increasing disparities within these two large countries, the growth of their average income has triggered
aprocess of convergence that led to substantia reductions in world income inequdity. And thisistrue

independent of the exact measure of inequdity used.
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As Chinaand India grew, the incomes of their numerous citizens tended to converge to those of
the citizens of the rich world. At the same time, their incomes diverged from those of the peopleliving in
countries that were left behind. Initiadly, when Chinaand India were very poor, the convergence-to-the-
rich effect dominated. Asthey got richer, the divergence-from-the-poor effect got stronger and
gronger. If Chinaand India continue to grow over the next 50 years and the incomes of the 700 million
Africans remain stagnant, world income inequaities will start risng again. To see this, we project
incomes of al the citizens of the world 50 yearsinto the future and we estimate the evolution of world
inequaity. We assume that the growth rates of al countries over the next haf a century are the same
rates they experienced between 1980 and 1998 (thus, we assume that Chinaand Indiawill continue to
converge towards the OECD). We aso assume that poor (mainly African) countries that have
experienced negative growth rates will not grow at al between now and 1950. Findly, we assume
that population and income shares remain frozen at their 1998 levels.*? With these projected incomes,
we compute various measures of income inequdity for the period 1998-2050. The results for two of
these indexes are reported in Figure 17. The main lesson is that world income inequdity is expected to
fdl for afew more years and then, when the Chinese (and Indian) convergence-to-the-rich effect is
over, inequality is expected to rise again as the divergence-from-the-poor effects begins to dominate.

Perhaps one lesson we can take from dl thisisthat we worrying about income inequality is not
agood idea. One would like to think that it is unambiguoudy good that more than athird of the poorest

citizens see their incomes grow and converge to the levels enjoyed by the richest people in the world.

41 Quah (1997), Jones (1996) and Kremer et a. (2001) forecast the world distribution of
income but they assume that each African country has asmdl but pogtive probability of engagingin a
rapid growth process. Their god isto predict the steady-state distribution of cross-country per capita
income. Our god hereissmply to show that if Africadoes not grow, inequaities will increase in the
near future.

42 We cannot assume that shares will change over the last twenty years will continue over the
next fifty because, if so, many of these shareswould larger than one, which isimpossble. We do not
believe this assumption is crucia because within-country inequaities have not changed much over the
last two decades so most of the action has come from across-country inequality.
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And if our indexes say that inequdlity rises, then risng inequdity must be good and we should not worry
about it!*

Another lesson is that, those who worry about income disparities should focus on the lack of
aggregate growth of some countriesin Latin Americaand Asaand especidly, the lack of growth of
amog dl the African continent. In 1998, over 80% of the people in the world' s lowest quintile outsde
Chinaand Indialived in Africa. The entire populations of Benin, Chad, Congo, Maawi and Togo (dl of
them belong to group C) and Tanzaniaare in the lowest quintile. 80% of the population of Burkina
Faso, Burundi, Central African Republic, Ethiopia, Gambia, Guinea Bissau, Kenya, Madagascar, Mdli,
Mozambique, Niger, Nigeria, Rwanda, Sierra Leone, Uganda and Zambia, and 60% of people of
Ghana, Mauritania, and Senegd, al'so belong to the world' s lowest quintile. Only Botswana, Gabon,
Guineaand South Africa have less than 20% of ther citizensin the world' s lowest quintile. The growth
rates of dmogt al these countries over the last three decades have been either negative or negligible
Thus, these peopl€e’ sincomes have been diverging from those of the rich countries and from those who
live in the successful economies of Chinaand India. If Africa s growth rate remains stagnant, income
inequdlities across citizens of the globe will start diverging once again.

8. Conclusions

The main lessons of this paper are asfollows:

Firgly, we esimated kernel dengity functions for the world distribution of income and found that
(a) it shiftsto the right (so the world as awhole is becoming richer), (b) in 1970, it had alarge mode a
alevd very closeto the poverty line and (c) the mode has been shrinking and giving riseto alarge

middle dass.

3 This goes back to the question discussed in Section 1of whether we should worry about
inequdity or poverty.

44 Botswana is the most notable exception, as it experienced the largest growth ratesin the
world during the last 30 years. The rapid aggregate growth led this country to go from having two
quintiles below the poverty line in 1970 to none in 1998, and from having 60% of its people in the
lowest world quintile in 1970 to 20% in 1998.
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Secondly, we used the estimated dendty functions to compute poverty rates and poverty
headcounts. Both have declined dramaticaly. The one-dollar-a-day poverty rate fell from 20% in 1970
to 5% in 1998. The two-dollar rate fell from 44% to 8%. Poverty headcounts have aso declined
subgtantially: there were close to 400 million less poor in 1998 than there were in the 1970s.

Thirdly, the“dramatic’ and “disturbing risg’ in income inequdity during the globaization period
is nowhere to be seen. On the contrary, income disparities during the last two decades have declined
subgtantidly. This result is confirmed by the seven most popular measures of income inequdity: the Gini
coefficient, the variance of log-income, two Atkinson’s Indexes, three Generditzed Entropy Indexes
(which include the Mean Logarithmic Deviation, the Thell Index and the squared coefficient of
vaiation).

Fourthly, the reduction in income inequality can be fully accounted for by the decline in across-
income inequdities. A subgtantia part of the story (athough not the entire story) has been the important
growth rates experienced by the incomes of 1.2 hillion Chinese individuds.

Fifthly, most income inequdities in the world are explained by differencesin per capitaincomes
across countries rather than differences within countries. If inequalities within countries miraculoudy
ceased to exigt, about 70% of the world inequdities would remain. Thus, the best strategy to reduce
world income inequditiesis to induce aggregate economic growth in poor countries and, in particular, in
those countries in the African continent which account for over 95% of the world' s poor.

Sixthly, within-country inequdities have increased dightly over the last thirty years. However,
thisincrease has been so smdl that it does not offset the substantial reduction in across-country
disparities.

And findly, we predict that if Africaremains sagnant and al other countries, induding China
and India, keep growing at rates smilar to the ones they experienced during the last two decades, then
world income inequaities will resume their long-term upward trend some time during the next twenty
years.

Perhgps the main message of this paper isthat any economist concerned with poverty or with
income inequdity should focus his attention on the aggregate growth rate of Africa
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Figure 2. Variance of Log- Per Capita Income: 125 Countries
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Figure 3. Population-Weighted Variance of Log Per Capita Income:

125 Countries
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Figure 4. Estimated World Income Distributions (Various Years)
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Figure 5. Poverty Rates
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Figure 6. Poverty Headcount (in millions of people)
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Figure 7. Bourguignon-Morrisson and Sala-i-Matrtin: Global and
Across-Country Gini
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Figure 9. Global Inequality: Atkinson (0.5)
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Figure 10: Global Inequality: Atkinson (1)
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Figure 11. Bourguignon-Morrisson and Sala-i-Martin Decomposition
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Figure 12. Inequality Decomposition: Theil (or GEI(1))
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Figure 13. Inequality Decomposition: Squared of CV (or GEI(2))
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Figure 14. Quintiles vs. Kernels: Gini Coefficient
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Figure 15. Quintiles vs. Kernels: MLD (GE(0))
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Figure 16. MLD Excluding China
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Figure 17. Global Projections if Same Growth as 1980-98
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Tables

TABLE 1: Non-Decomposable Inequality Indexes

Gini Coefficient

Variance of Log

Atkinson A(0.5)

Atkinson A(1)

YEAR Global  Across Global AcCross Global Across Global Across
1970 0.633 0516 1.419 1.170 0.337 0.272 0553 0.470
1971 0.634 0.516 1.426 1.177 0.338 0.273 0.555 0.472
1972 0.639 0.521 1.467 1.218 0.345 0.280 0.564 0.483
1973 0.643 0.524 1.497 1.247 0.349 0.285 0571 0.490
1974 0.640 0.520 1.495 1.244 0.347 0.282 0.569 0.487
1975 0.636 0514 1.465 1.209 0.342 0.276 0.561 0.478
1976 0.641 0.520 1514 1.257 0.348 0.283 0571 0.489
1977 0.640 0519 1.500 1.236 0.346 0.280 0.568 0.485
1978 0.642 0523 1.515 1.248 0.349 0.283 0572 0.488
1979 0,641 0.520 1,502 1.228 0,347 0.281 0.569 0.485
1980 0.638 0516 1.477 1.197 0.343 0.276 0.563 0.476
1981 0.636 0515 1.454 1.167 0.340 0.273 0.558 0.470
1982 0.630 0.508 1.414 1.116 0.334 0.265 0549 0.458
1983 0.628 0.507 1.394 1.083 0.331 0.262 0.544 0.451
1984 0.628 0.509 1.381 1.060 0.330 0.261 0542 0.448
1985 0.626 0.507 1.370 1.040 0.328 0.259 0539 0.443
1986 0.625 0.506 1.362 1.024 0.327 0.257 0537 0.439
1987 0.626 0.507 1.363 1.017 0.328 0.258 0538 0.439
1988 0.627 0.507 1.368 1.013 0.329 0.258 0539 0.439
1989 0.631 0.511 1.395 1.034 0.334 0.264 0.546 0.447
1990 0.630 0.509 1.396 1.024 0.333 0.262 0.545 0.444
1991 0.626 0.506 1.390 1.010 0.328 0.256 0.540 0.436
1992 0.621 0.502 1.384 0.992 0.323 0.250 0.534 0.427
1993 0.615 0.496 1.371 0.969 0.315 0.241 0525 0.415
1994 0.614 0.495 1.393 0.983 0.315 0.239 0.526 0.414
1995 0.611 0.491 1.390 0.968 0.312 0.235 0523 0.408
1996 0.609 0.487 1.394 0.959 0.309 0.232 0521 0.403
1997 0.609 0.487 1.404 0.957 0.309 0.231 0521 0.402
1998 0,609 0,487 1411 0.951 0,310 0.231 0.522 0.401

Percent Change
Since 1978 -0.049 -0.064 -0.061 -0.263 -0.109 -0.194 -0.084 -0.189




TABLE 2: Decomposable Inequality Indexes

MLD or GEI(0) Theil or GEI(1) Squared CV or GEI(2)

YEAR Global Across _Within Global Across Within Global Across Within
1970 0.805 0.634 0.170 0.771 0.586 0.186 1.175 0.722 0.454
1971 0.809 0.638 0.171 0.775 0.588 0.186 1.183 0.726 0.457
1972 0.830 0.659 0.171 0.790 0.603 0.187 1.210 0.743 0.466
1973 0.846 0.674 0.172 0.800 0.613 0.188 1.228 0.755 0.473
1974 0.841 0.668 0.173 0.793 0.605 0.189 1.209 0.739 0.470
1975 0.823 0.650 0.174 0.780 0.591 0.189 1.185 0.719 0.466
1976 0.846 0.671 0.175 0.794 0.604 0.190 1.208 0.735 0.474
1977 0.839 0.663 0.176 0.791 0.601 0.190 1.210 0.736 0.474
1978 0.847 0.670 0.178 0.798 0.608 0.191 1.233 0.750 0.482

| 1979 0.842 0.663 0.179 0.796 0.605 0.191 1.233 0.749 0.484
1980 0.828 0.647 0.181 0.786 0.593 0.193 1.214 0.731 0.483
1981 0.817 0.635 0.182 0.783 0.589 0.194 1.219 0.733 0.487
1982 0.796 0.612 0.184 0.767 0.574 0.193 1.195 0.716 0.479
1983 0.786 0.600 0.186 0.763 0.572 0.191 1.200 0.724 0.476
1984 0.781 0.593 0.188 0.765 0.573 0.191 1.222 0.737 0.484
1985 0.774 0.585 0.190 0.761 0.570 0.191 1.225 0.739 0.486
1986 0.770 0.578 0.192 0.759 0.568 0.192 1.227 0.740 0.487
1987 0.772 0.578 0.194 0.762 0.570 0.193 1.237 0.746 0.490
1988 0.775 0.579 0.196 0.767 0.574 0.193 1.252 0.758 0.494
1989 0.791 0.592 0.198 0.781 0.587 0.194 1.282 0.779 0.503
1990 0.787 0.586 0.201 0.776 0.583 0.194 1.273 0.774 0.500
1991 0.776 0.573 0.203 0.763 0.568 0.194 1.242 0.751 0.490
1992 0.763 0.557 0.206 0.749 0.554 0.195 1.221 0.734 0.487
1993 0.745 0.536 0.209 0.729 0.533 0.196 1.185 0.705 0.480
1994 0.747 0.535 0.212 0.727 0.529 0.198 1.183 0.700 0.483
1995 0.740 0.525 0.215 0.719 0.520 0.199 1.166 0.687 0.479
1996 0.735 0.517 0.219 0.712 0.512 0.200 1.155 0.678 0.477
1997 0.736 0.514 0.222 0.712 0.511 0.201 1.161 0.678 0.483
1998 0.739 0.513 0.226 0.716 0.513 0.203 1.160 0.678 0.483

Percent Change

Since 1978 -0.128 -0.257 0.248 -0.099 -0.158 0.067 -0.042 -0.082 0.018
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Table 3: Global Inequality Measures from Kernel Estimates

YEAR Gini Var(logy) Atkinson(0.5) Atkinson(1) MLD Theil CVA2
1970 0.657 1.530 0.356 0.578 0.863 0.835 1.503
1971 0.658 1.536 0.358 0.580 0.867 0.838 1.505
1972 0.663 1577 0.364 0.589 0.889 0.853 1526
1973 0.667 1.607 0.368 0.595 0.904 0.863 1536
1974 0.665 1.605 0.366 0.593 0.899 0.856 1512
1975 0.661 1575 0.361 0.586 0.881 0.843 1.484
1976 0.666 1.624 0.367 0.595 0.904 0.856 1.503
1977 0.664 1.610 0.365 0.592 0.897 0.853 1.499
1978 0.667 1.626 0.368 0.596 0.905 0.861 1520
1979 0.666 1.612 0.366 0.593 0.900 0.858 1515
1980 0.662 1.587 0.362 0.587 0.885 0.848 1.492
1981 0.660 1.564 0.360 0.583 0.875 0.844 1.496
1982 0.655 1524 0.353 0.574 0.853 0.829 1.469
1983 0.653 1.504 0.350 0.570 0.843 0.825 1472
1984 0.652 1491 0.350 0.568 0.839 0.826 1491
1985 0.650 1.480 0.348 0.565 0.832 0.823 1491
1986 0.649 1472 0.346 0.563 0.828 0.821 1.491
1987 0.650 1472 0.347 0.564 0.829 0.824 1.499
1988 0.651 1477 0.348 0.565 0.832 0.828 1513
1989 0.656 1.504 0.354 0.572 0.848 0.842 1.545
1990 0.654 1.505 0.352 0.570 0.845 0.837 1533
1991 0.650 1.500 0.347 0.566 0.834 0.823 1.497
1992 0.645 1.494 0.342 0.560 0.821 0.810 1471
1993 0.639 1.480 0.335 0.552 0.803 0.790 1.428
1994 0.638 1.502 0.335 0.553 0.805 0.787 1.424
1995 0.635 1.499 0.332 0.550 0.798 0.779 1.402
1996 0.633 1.503 0.329 0.547 0.793 0.772 1.388
1997 0.633 1513 0.329 0.548 0.794 0.772 1.383

| 1998 0.633 1.520 0.330 0.549 0.796 0.776 1.380
Percent Change
Since 1978 -0.051 -0.067 -0.108 -0.082 -0.129 -0.103 -0.096
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Appendix Figures: Income Sharesfor Largest Countries
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USA Income share of Quintile 1

USA Income share of Quintile 2
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APPENDIX TABLE. COUNTRIES BY GROUP AND 1998 POPULATION (in Millions)

Group A Population Group B Population Group C Population
Algeria 29,922| |Austria 8,078] |Angola 12,070
Australia 18,751| |Barbados 265] |Argentina 36,125
Bangladesh 125,629| |Botswana 1,562| |Benin 5,948
Belgium 10,204| |Burkina Faso 10,730] |Cameroon 14,303
Bolivia 7,950| |Burundi 6,548] |Cape Verde 416
Brazil 165,874| |Central African Republic 3,480] |Comoros 531
Canada 30,301] |Ecuador 12,175] |Congo, Dem. Rep. 48,190
Chile 14,822| |Ethiopia 61,266] |[Congo, Rep. 2,783
China 1,238,599| |Gabon 1,180| |Equatorial Guinea 430
Colombia 40.804] |Gambia, The 1.216] |Fiji 788
Costa Rica 3,526| |Guinea 7,082] |iceland 274
Cote d'lvoire 14,492| |Guinea-Bissau 1,161| [Iran, Islamic Rep. 61,947
Czechoslovakia 15,686| |Guyana 849] |Malawi 10,534
Denmark 5,301] |lIsrael 5,963] |[Namibia 1,662
Dominican Republic 8,254 |Kenya 29,295] |Seychelles 79
Egypt, Arab Rep. 61,401] |Lesotho 2,058] |Syrian Arab Republic 15,277
El Salvador 6,058] |Mali 10,596 [Togo 4,458
Finland 5,153| |Mauritania 2,529] |St. Vincent 113
France 58,847] |Mozambique 16,947] |Sao Tome e Principe 143
Germany. 82.047] |Niger 10.143] |Chad 7.283
Ghana 18,460| |Papua New Guinea 4,603| [Haiti 7.647
Greece 10,515| |Paraguay 5,219] |St. Kitts & Nevis 41
Guatemala 10,799| |Rwanda 8,105| |Sta. Lucia 152
Honduras 6,156| |Senegal 9,039] |Cyprus 758
Hong Kong, China 6,687] |South Africa 41,402| |Grenada 96
Hungary 10,114| |Switzerland 7,106] |Dominica 73
India 979,673| |Tanzania 32,128] [Belize 239
Indonesia 203,678| |Uruguay 3,289] |Antigua 68
Ireland 3,705| |Zimbabwe 11,689
ltaly 57.589
Jamaica 2,576
Japan 126,410
Jordan 4,563
Korea, Rep. 46,430
Luxembourg 427
Madagascar 14,592
Malaysia 22,180
Mauritius 1,160
Mexico 95,846
Morocco 27.775
Nepal 22,851
Netherlands 15,698
New Zealand 3,812
Nicaragua 4,794
Nigeria 120,817
Norway 4,432
Pakistan 131,582
Panama 2,764
Peru 24,801
Philippines 75,174
Poland 38.666
Portugal 9,961
Romania 22,503
Sierra Leone 4,862
Singapore 3,164
Spain 39,371
Sri Lanka 18,778
Sweden 8,852
Taiwan 21,777
Thailand 61,201
Trinidad and Tobago 1.285
Tunisia 9,335
Turkey 63,451
Uganda 20,897
United Kingdom 59,055
United States 275,675
Venezuela 23,242
Zambia 9,666
Total 4,691,422 315,703 232,428
Percent of Total 89.54% 6.03% 4.44%
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